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o.6 Introduction

The Volvo S40/V40 was introduced into the 
UK in May of 1996 as a replacement for the 
400 series. The S40/V40 range was 
developed jointly with Mitsubishi, and is built 
along with its sister car, the Mitsubishi 
Carisma, at the NedCar plant in Holland. At its 
launch, the S40 Saloon and V40 Estate 
models were available with a choice of either
1.8 litre (1731 cc) or 2.0 litre (1948 cc) petrol 
engines, with either a 5-speed manual 
transmission or a 4-speed automatic. Both 
engines were newly-designed 16-valve 
double overhead camshaft (DOHC) units.

All models have fully-independent front and 
rear suspension, and are equipped with anti
lock disc brakes all round.

In early 1997, a 1.6 litre (1588 cc) version

of the petrol engine was introduced, initially 
in Saloon models only. Towards the end of 
1997, two turbocharged petrol engines were 
also introduced; the high-powered 1855 cc 
engine (fitted to the T4 model) and a low- 
pressure turbo version of the 1948 cc 
engine.

In March 1998, the first models with the 
Mitsubishi-designed 1.8 litre (1834 cc) GDI 
engine were introduced, while in early 1999, 
the first diesel models (not covered in this 
manual) were added to the range. Also in
1999, the 1.6 and 1.8 litre engines (except the 
GDI engine) gained variable valve timing, and 
a consequent boost in power -  the 1.8 litre 
unit also grew slightly in capacity at this time, 
from 1731 cc to 1783 cc.

The range received a major facelift in May
2000, with new lights and bumpers, 
suspension revisions, 2.0 litre variable valve 
timing engines, and a new 5-speed automatic 
transmission. A further facelift in April 2002 
resulted in a new-look Volvo radiator grille and 
other minor changes.

Provided that regular servicing is carried 
out in accordance with the manufacturer’s 
recommendations, the S40A/40 should prove 
reliable and economical. The engine 
compartment is well-designed, and most of 
the items requiring frequent attention are 
easily accessible.

Your Volvo S40 & 
V40 manual

The aim of this manual is to help you get the 
best value from your vehicle. It can do so in 
several ways. It can help you decide what 
work must be done (even should you choose 
to get it done by a garage). It will also provide 
information on routine maintenance and 
servicing, and give a logical course of action 
and diagnosis when random faults occur. 
However, it is hoped that you will use the 
manual by tackling the work yourself. On 
simpler jobs it may even be quicker than 
booking the car into a garage and going there 
twice, to leave and collect it. Perhaps most 
important, a lot of money can be saved by 
avoiding the costs a garage must charge to 
cover its labour and overheads.

The manual has drawings and descriptions 
to show the function of the various 
components so that their layout can be 
understood. Tasks are described and 
photographed in a clear step-by-step 
sequence.

References to the ‘left’ and ‘right’ of the 
vehicle are in the sense of a person in the 
driver’s seat facing forwards.

Acknowledgements
Certain illustrations are the copyright of 

Volvo Car Corporation, and are used with their 
permission. Thanks are also due to Draper 
Tools Limited, who provided some of the 
workshop tools, and to all those people at 
Sparkford who helped in the production of 
this manual.

We take great pride in the accuracy of 
information given in th is manual, but 
vehicle manufacturers make alterations 
and design changes during the 
production run of a particular vehicle of 
which they do not inform us. No liability 
can be accepted by the authors or 
publishers fo r loss, damage or injury 
caused by any errors in, or omissions 
from, the information given.
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The fo llow ing  pages are intended to  help in dealing w ith 
common roadside emergencies and breakdowns. You will find 
more detailed fau lt find ing inform ation at the back o f the 
manual, and repair information in the main chapters.

If your car won't start 
and the starter motor 
doesn’t turn
□  If it’s a model with automatic transmission, make sure the 

selector is in the P or N position.
□  Open the bonnet and make sure that the battery terminals 

are clean and tight (unclip the battery cover for access).
□  Switch on the headlights and try to start the engine. If the 

headlights go very dim when you’re trying to start, the 
battery is probably flat. Get out of trouble by jump starting 
(see next page) using another car.

If your car won’t start 
even though the starter 
motor turns as normal
□  Is there fuel in the tank?
□  Has the engine immobiliser been deactivated? This should 

happen automatically, on inserting the ignition key. 
However, if a replacement key has been obtained (other 
than from a Volvo dealer), it may not contain the 
transponder chip necessary to deactivate the system.

□  Is there moisture on electrical components under the 
bonnet? Switch off the ignition, then wipe off any obvious 
dampness with a dry cloth. Spray a water-repellent aerosol 
product (WD-40 or equivalent) on ignition and fuel system 
electrical connectors like those shown in the photos. Pay 
special attention to the ignition coils wiring connector.

y y  Check the condition and security of the
battery connections B Unclip the plastic cover from the centre 

of the bulkhead and check that the 
engine management system wiring 
connectors are all securely joined

Check that electrical connections are secure (with the ignition switched off) and spray them with 
a water dispersant spray like WD-40 if you suspect a problem due to damp.

If possible, remove the engine cover 
t o . . .

. . . check that the ignition coil wiring 
connectors are securely connected . . .

p k Q  • ■ ■ and the HT leads (non-GDI 
engines) are securely connected to 
both the coils and spark plugs
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Jump starting
When jump-starting a car using a 
booster battery, observe the following 
precautions:

✓ Before connecting the booster 
battery, make sure that the ignition is 
switched off.

✓ Ensure that all electrical equipment 
(lights, heater, wipers, etc) is 
switched off.

✓ Take note of any special precautions 
printed on the battery case.

✓ Make sure that the booster battery is 
the same voltage as the discharged 
one in the vehicle.

✓ If the battery is being jump-started 
from the battery in another vehicle, 
the two vehicles MUST NOT TOUCH 
each other.

✓ Make sure that the transmission is in 
neutral (or PARK, in the case of 
automatic transmission).

Jump starting w ill get you out 
of trouble, but you must correct 
whatever made the battery go 
fla t in the first place. There are 
three possibilities:

r The battery has been drained by 
repeated attem pts to start, or by 
leaving the lights on.

2 The charging system is no t working 
properly (alternator drivebelt slack 

or broken, alternator w iling  fau lt or 
alternator itse lf faulty).

The battery itse lf is a t fault 
(electrolyte low, or battery worn out).

HAYNES

Connect one end of the red jump lead to 
the positive (+) terminal of the flat 
battery
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Connect the other end of the black jump 
lead to a bolt or bracket on the engine 
block, well away from the battery, on the 
vehicle to be started.

Make sure that the jump leads will not 
come into contact with the fan, drive- 
belts or other moving parts of the 
engine.

Start the engine using the booster 
battery and run it at idle speed. Switch 
on the lights, rear window demister and 
heater blower motor, then disconnect 
the jump leads in the reverse order of 
connection. Turn off the lights etc.
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Puddles on the garage floor or drive, or 
obvious wetness under the bonnet or 
underneath the car, suggest a leak that needs 
investigating. It can sometimes be difficult to 
decide where the leak is coming from, 
especially if the engine bay is very dirty 
already. Leaking oil or fluid can also be blown 
rearwards by the passage or' air under the car, 
giving a false impression of where the 
problem lies.

Sump oil

Engine oil may leak from the drain plug...

Antifreeze

Leaking antifreeze often leaves a crystalline 
deposit like this.

When all else fails, you may find yourself 
having to get a tow home -  or of course you 
may be helping somebody else. Long
distance recovery should only be done by a 
garage or breakdown service. For shorter 
distances, DIY towing using another car is 
easy enough, but observe the following 
points:
□  Use a proper tow-rope -  they are not 
expensive. The vehicle being towed must 
display an ON TOW sign in its rear window.
□  Always turn the ignition key to the ‘on’ 
position when the vehicle is being towed, so

A  Warning: M ost autom otive oils 
and flu ids are poisonous. Wash 
them o ff skin, and change out 
o f contam inated clothing, 
w ithout delay.

Oil from filter

...or from tne base of the oil filter.

Brake fluid

A leak occurring at a wheel is almost 
certainly brake fluid.

that the steering lock is released, and that the 
direction indicator and brake lights will work.
□  Both front and rear towing eyes are 
provided. They are located centrally, below 
the front and rear bumpers.
□  Before being towed, release the handbrake 
and select neutral on the transmission. On 
models with automatic transmission, special 
precautions apply. If in doubt, do not tow, or 
transmission damage may result.
□  Note that greater-than-usual pedal 
pressure will be required to operate the 
brakes, since the vacuum servo unit is only

Identifying leaks
The sm ell o f a flu id  leaking  
from  the ca r may provide a 
clue to  w hat’s leaking. Some 
fluids are distinctively coloured. 

I t  may help to  clean the ca r ca re fu lly  
and to park i t  over some clean paper 
overn ight as an a id  to  loca ting  the  
source o f the leak.
Remember th a t some leaks m ay only 
occur while the engine is running.

Gearbox oil

Gearbox oil can leak from the seals at the 
inboard ends of the driveshafts.

Power steering fluid

Power steering fluid may leak from the pipe 
connectors on the steering rack.

Towing
operational with the engine running.
□  On models with power steering, greater- 
than-usual steering effort will also be required.
□  The driver of the car being towed must 
keep the tow-rope taut to avoid snatching.
□  Make sure that both drivers know the route 
before setting off.
□  Only drive at moderate speeds and keep 
the distance towed to a minimum. Drive 
smoothly and allow plenty of time for slowing 
down at junctions.

HAYNES

HINT
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Wheel changing
Some of the details shown here will vary 
according to model.

Preparation
□  When a puncture occurs, stop as soon as 

it is safe to do so.
□  Park on firm level ground, if possible, 

and well out of the way of other traffic.
□  Use hazard warning lights if necessary.

Changing the wheel

ILift up the luggage compartment floor 
and remove the toolkit then unscrew the 
retainer and lift out the spare wheel.. .

4 Where Volvo anti-theft wheel nuts are 
fitted, use the adaptor supplied (try 

looking in the glovebox) to enable the special 
wheel nut to be slackened.

7 Unscrew the wheel nuts and remove the 
wheel. Fit the spare wheel and screw on 

the nuts. Lightly tighten the nuts with the wheel- 
brace then lower the vehicle to the ground.

A  Warning: Do not change a wheel in a situation where you risk being h it by 
another vehicle. On busy roads, try to stop in a lay-by or a gateway. Be wary o f 
passing tra ffic  while changing the wheel - it is easy to become distracted by 
the job in hand.

□  If you have one, use a warning triangle to 
alert other drivers of your presence.

□  Apply the handbrake and engage first or 
reverse gear (or Park on models with 
automatic transmission).

□  Chock the wheel diagonally opposite the 
one being removed -  a couple of large 
stones will do for this.

□  If the ground is soft, use a flat piece of 
wood to spread the load under the jack.

2 . . . and the jack from the luggage 
compartment (Saloon model shown).

5 Make sure the jack is located on firm 
ground and engage the jack head with 

the lifting point on the sill. The lifting point is in 
between the two notches on the sill seam; on 
models with plastic sill trim panels an arrow 
on the trim panel indicates its location.

8 Securely tighten the wheel nuts in a 
diagonal sequence then refit the centre 
cap/wheel trim (where removed).

3 Slacken each wheel nut by half a turn. On 
some wheels it will be necessary to 

remove the centre cap/wheel trim (as 
applicable) to gain access to the nuts.

6 Ensure that the jack head is correctly 
located in the sill seam cutout and the 

base of the jack is directly underneath the sill 
seam. Using the wheelbrace and hooked rod 
in the tool kit, raise the jack until the wheel is 
clear of the ground.

Finally...
□  Remove the wheel chocks.
□  Stow the punctured wheel, jack and tools 

in the correct locations in the car.
□  Check the tyre pressure on the wheel just 

fitted. If it is low, or if you don't have a 
pressure gauge with you, drive slowly to 
the next garage and inflate the tyre to the 
correct pressure.

□  Have the damaged tyre or wheel repaired 
as soon as possible.

□  Note that the wheel nuts should be 
slackened and retightened to the 
specified torque at the earliest possible 
opportunity.
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Introduction
There are some very simple checks which 
need only take a few minutes to carry out, but 
which could save you a lot of inconvenience 
and expense.

These Weekly checks require no great skill or 
special tools, and the small amount of time 
they take to perform could prove to be very 
well spent, for example;

□  Keeping an eye on tyre condition and 
pressures, will not only help to stop them 
wearing out prematurely, but could also save 
your life.

□  Many breakdowns are caused by electrical 
problems. Battery-related faults are particularly 
common, and a quick check on a regular basis 
will often prevent the majority of these.

□  If your car develops a brake fluid leak, the 
first time you might know about it is when 
your brakes don't work properly. Checking 
the level regularly will give advance warning of 
this kind of problem.

□  If the oil or coolant levels run low, the cost 
of repairing any engine damage will be far 
greater than fixing the leak, for example.

Underbonnet check points
4 2.0 litre engine 

(others similar)
A  Engine oil level dipstick 

B Engine oil fille r cap 

Q  Coolant expansion tank 

D  Brake (and clutch) fluid 
reservoir

E  Battery

F  Power steering fluid reservoir
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Engine oil level
Before you start
✓ Make sure that your car is on level ground.
✓ Check the oil level before the car is driven, 
or at least 5 minutes after the engine has been 
switched off.

I f  the o il is checked 
imm ediately a fte r driving the 
vehicle, some o f the o il w ill 
rem ain in the upper engine 

components, resulting in an inaccurate 
reading on the dipstick.

The correct oil
Modern engines place great demands on their 
oil. It is very important that the correct oil for 
your car is used (See Lubricants and fluids on 
page 0*17).

Car Care
•  If you have to add oil frequently, you should 
check whether you have any oil leaks. Place 
some clean paper under the car overnight, 
and check for stains in the morning. If there 
are no leaks, the engine may be burning oil.

•  Always maintain the level between the 
upper and lower dipstick marks (see photo 3). 
If the level is too low severe engine damage 
may occur. Oil seal failure may result if the 
engine is overfilled by adding too much oil.

H The dipstick is located at the front of the 
I engine (see Underbonnet check points on 

page 0*11 for exact location). Withdraw 
the dipstick.

MAX MIN 

i f
3 Note the oil level on the end of the 

dipstick which should be between the 
upper (MAX) mark and lower (MIN) mark. 

Approximately 1.9 litres of oil (1.0 litre on GDI 
engines) will raise the level from the lower 
mark to the upper mark.

HAYNES

HilUT

Coolant level

A Warning: DO NOT attem pt to 
remove the expansion tank 
pressure cap when the engine 
is hot, as there is a very great 
risk  o f scalding. Do no t leave 
open containers o f coo lant 
about, as it  is poisonous.

Car Care
•  With a sealed-type cooling system, adding 
coolant should not be necessary on a regular 
basis. If frequent topping-up is required, it is 
likely there is a leak. Check the radiator, all 
hoses and joint faces for signs of staining or 
wetness, and rectify as necessary.

• i The coolant level varies with engine
• temperature. When the engine is cold, 

the coolant level should be between the 
MAX and MIN level marks on the side of the 
expansion tank. When the engine is hot, the 
level will rise.

2 If topping-up is necessary, wait until the 
engine is cold. Slowly unscrew the 
expansion tank cap, to release any 

pressure present in the cooling system, and 
remove it.

2 Using a clean rag or paper towel remove 
all oil from the dipstick. Insert the clean 
dipstick into the tube as far as it will go, 
then withdraw it again.

4 Oil is added through the filler cap. 
Unscrew the cap and top-up the level, a 
funnel will help to prevent spillage. Add 

the oil slowly, checking the level on the 
dipstick often. Do not overfill.

•  It is important that antifreeze is used in the 
cooling system all year round, not just during 
the winter months. Don’t top-up with water 
alone, as the antifreeze will become too 
diluted.

3 Add a mixture of water and antifreeze to 
the expansion tank until the coolant level 
is in between the level marks then 
securely refit the expansion cap tank.
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Brake and clutch* fluid level
’  On manual transmission models, the brake fluid reservoir also supplies 
fluid to the clutch master cylinder.

A Warning:
•  Brake flu id  can harm  you r 
eyes and damage pa in ted  
surfaces, so use extreme caution 
when handling and pouring it.
•  Do n o t use flu id  th a t has 
been stand ing  open fo r som e 
tim e, as i t  absorbs m o istu re  
from  the air, w hich can cause a 
dangerous loss o f b raking  
effectiveness.

•  Make sure th a t you r ca r is 
on level ground.
•  The flu id  leve l in the 
reservoir w ill drop s lig h tly  as

the brake pads w ear down, b u t the  
flu id  leve l m ust never be allow ed to  
drop below  the MIN mark.

HAYNES

HiltIT

Safety First!
•  If the reservoir requires repeated topping- 
up this is an indication of a fluid leak 
somewhere in the system, which should be 
investigated immediately.
•  If a leak is suspected, the car should not be 
driven until the braking system has been 
checked. Never take any risks where brakes 
are concerned.

IThe upper (MAX) and lower (MIN) fluid 
level markings are on the side of the 
reservoir, which is located in the right- 

hand rear corner of the engine compartment. 
The fluid level must always be kept in 
between these two marks.

2 If topping-up is necessary, first wipe 
clean the area around the filler cap to 
prevent dirt entering the hydraulic 
system.

3 Carefully add fluid, taking care not to spill 
it onto the surrounding components. Use 
only the specified fluid; mixing different 

types can cause damage to the system. After 
topping-up to the correct level, securely refit 
the cap and wipe off any spilt fluid

Power steering fluid level
Before you start
✓ Park the vehicle on level ground.
✓ Set the steering wheel straight-ahead.
✓ The engine should be turned off.

HAYNES For the  check to  be 
accurate, the s teering  m ust 
n o t be tu rned  once the  
engine has been stopped.

Safety first!
•  The need for frequent topping-up 
indicates a leak, which should be 
investigated immediately.

IThe power steering fluid reservoir is 
located on the right-hand side of the 
engine compartment, and the fluid 

should be cold when checking the level. Wipe 
clean the reservoir before unscrewing and 
removing the cap.

2 Wipe clean the filler cap dipstick then 
refit the filler cap and remove it again. 
Note the fluid level on the dipstick.

3 When the fluid is cold the fluid level 
should be between upper (MAX) and 
lower (MIN) level marks on the dipstick. 

Top-up the fluid level using the specified type 
of fluid (do not overfill) then securely refit the 
filler cap
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Battery
Caution: Before carrying out any work on the 
vehicle battery, read the precautions given in 
‘Safety first!’ a t the start o f this manual.
✓ Make sure that the battery tray is in good 
condition, and that the clamp is tight. 
Corrosion on the tray, retaining clamp and the 
battery itself can be removed with a solution 
of water and baking soda. Thoroughly rinse all 
cleaned areas with water. Any metal parts 
damaged by corrosion should be covered 
with a zinc-based primer, then painted.
✓ Periodically (approximately every three 
months), check the charge condition of the 
battery, as described in Chapter 5A.
✓ If the battery is flat, and you need to jump 
start your vehicle, see Roadside repairs.

IThe battery is located at the front left- 
hand corner of the engine compartment.
The exterior of the battery should be 

inspected periodically for damage, such as a 
cracked case or cover, and leads should be 
checked for signs of damage.

2 Check that both battery lead clamps are 
securely fitted to ensure good electrical 
connections.

Battery corrosion can be kept to  a 
minimum by applying a layer o f 
petroleum  je lly  to  the clamps and 
terminals a fter they are reconnected.

battery terminals, clean them with a small 
wire brush, then refit them. Automotive stores 
sell a tool for cleaning the battery post. . .

Electrical systems
✓ Check all external lights and the horn. Refer 
to the appropriate Sections of Chapter 12 for 
details if any of the circuits are found to be 
inoperative, and replace the fuse if necessary.

✓ Visually check all accessible wiring 
connectors, harnesses and retaining clips for 
security, and for signs of chafing or damage.

I* y ° u need to  check your 
brake ligh ts and indicators  

HlNT unaided, back up to a wall or 
garage door and operate the 

lights. The reflected lig h t should show if  
they are working properly.

■A If a single indicator light, brake light or
I headlight has failed, it is likely that a bulb 

has blown and will need to be renewed. 
Refer to Chapter 12 for details. If both stop
lights have failed, it is possible that the switch 
is faulty (see Chapter 9).

2 If more than one indicator light or tail light 
has failed it is likely that either a fuse has 
blown or that there is a fault in the circuit 

(see Chapter 12). Most fuses are located in 
the fusebox, behind the driver’s side lower 
facia panel; remove the cover to gain access. 
Additional fuses can be found in the engine 
compartment fuse/relay box.

3 To replace a blown fuse, remove it using 
the fuse removal tool (which is clipped to 
the cover) and renew it with a fuse of the 

correct rating (shown with lower facia panel 
removed). If the new fuse blows as well, it is 
important that you find the reason why (see 
Electrical fault finding in Chapter 12).
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Tyre condition and pressure
It is very important that tyres are in good 
condition, and at the correct pressure - having 
a tyre failure at any speed is highly dangerous. 
Tyre wear is influenced by driving style - harsh 
braking and acceleration, or fast cornering, 
will all produce more rapid tyre wear. As a 
general rule, the front tyres wear out faster 
than the rears. Interchanging the tyres from 
front to rear ("rotating" the tyres) may result in 
more even wear. However, if this is 
completely effective, you may have the 
expense of replacing ail four tyres at once! 
Remove any nails or stones embedded in the 
tread before they penetrate the tyre to cause 
deflation. If removal of a nail does reveal that

the tyre has been punctured, refit the nail so 
that its point of penetration is marked. Then 
immediately change the wheel, and have the 
tyre repaired by a tyre dealer.
Regularly check the tyres for damage in the 
form of cuts or bulges, especially in the 
sidewalls. Periodically remove the wheels, 
and clean any dirt or mud from the inside and 
outside surfaces. Examine the wheel rims for 
signs of rusting, corrosion or other damage. 
Light alloy wheels are easily damaged by 
"kerbing" whilst parking; steel wheels may 
also become dented or buckled. A new wheel 
is very often the only way to overcome severe 
damage.

-j Tread Depth - visual check
The original tyres have tread wear safety 

bands (B), which will appear when the tread 
depth reaches approximately 1.6 mm. The 
band positions are indicated by a triangular 
mark on the tyre sidewall (A).

2  Tread Depth - manual check
Alternatively, tread wear can be 

monitored with a simple, inexpensive device 
known as a tread depth indicator gauge.

Tyre tread wear patterns

Underinflation (wear on both sides)
Under-inflation will cause overheating of the 
tyre, because the tyre will flex too much, and 
the tread will not sit correctly on the road 
surface. This will cause a loss of grip and 
excessive wear, not to mention the danger of 
sudden tyre failure due to heat build-up. 
Check and adjust pressures 
Incorrect wheel camber (wear on one side) 
Repair or renew suspension parts 
Hard cornering 
Reduce speed!

Overinflation
Over-inflation will cause rapid wear of the 
centre part of the tyre tread, coupled with 
reduced grip, harsher ride, and the danger of 
shock damage occurring in the tyre casing. 
Check and adjust pressures

If you sometimes have to inflate your car's 
tyres to the higher pressures specified for 
maximum load or sustained high speed, don’t 
forget to reduce the pressures to normal 
afterwards.

New tyres should be balanced when they are 
fitted, but it may become necessary to re
balance them as they wear, or if the balance 
weights fitted to the wheel rim should fall off. 
Unbalanced tyres will wear more quickly, as 
will the steering and suspension components. 
Wheel imbalance is normally signified by 
vibration, particularly at a certain speed 
(typically around 50 mph). If this vibration is 
felt only through the steering, then it is likely 
that just the front wheels need balancing. If, 
however, the vibration is felt through the 
whole car, the rear wheels could be out of 
balance. Wheel balancing should be carried 
out by a tyre dealer or garage.

0  Tyre Pressure Check
Check the tyre pressures regularly with 

the tyres cold. Do not adjust the tyre 
pressures immediately after the vehicle has 
been used, or an inaccurate setting will result. 
Tyre pressures are shown on page 0*17.

Uneven Wear
Front tyres may wear unevenly as a result of
wheel misalignment. Most tyre dealers and
garages can check and adjust the wheel
alignment (or “tracking") for a modest charge.
Incorrect camber or castor
Repair or renew suspension parts
Malfunctioning suspension
Repair or renew suspension parts
Unbalanced wheel
Balance tyres
Incorrect toe setting
Adjust front wheel alignment
Note: The feathered edge o f the tread which
typifies toe wear is best checked by feel.



o-i6 Weekly checks

Screen washer fluid level
•  Screenwash additives not only keep the 
windscreen clean during bad weather, they 
also prevent the washer system freezing in 
cold weather -  which is when you are likely to 
need it most. Don’t top up using plain water, 
as the screenwash will become diluted and 
will freeze in cold weather.
On no a cco u n t use co o la n t a n tifre e ze  in  
the w asher system  - th is cou ld  d isco lour o r 
damage pa in tw ork.

I The filler neck for the washer reservoir is 
located in the front, right-hand corner of 
the engine compartment. One reservoir 
supplies all the car’s washer systems.

quantities recommended on the bottle.

Wiper blades

1 Check the condition of the wiper blades; 
if they are cracked or show any signs of 
deterioration, or if the glass swept area is 

smeared, renew them. Wiper blades should 
be renewed annually.

2 To remove a windscreen wiper blade, pull 
the arm fully away from the screen until it 
locks. Swivel the blade through 90°, 

press the locking tab w ith your fingers and 
slide the blade out of the arm’s hooked end.



Lubricants, fluids and tyre pressures 0.17

Lubricants and fluids
E n g in e ............................................................

Cooling sys tem .............................................
Manual transmission

M3P, M5P, M 5 D ...............................................
M 5 M 4 2 /F 5 M 4 5 .................................................
M 5 6 ......................................................................

Automatic transmission
AW50-42 (4-speed, up to  2 0 0 1 ) ..................
AW 55-50 (5-speed, 2001- o n ) .......................

Braking sys tem .............................................
Power s te e rin g .............................................

Multigrade engine oil, viscosity SAE 10W/30, 10W/40, or 
15W/40, to  ACEA A1 or A3, API SH or SJ 
Ethylene glycol-based antifreeze

Volvo synthetic gearbox oil 3345534-6 
Volvo synthetic gearbox oil 1161520-7 
Volvo synthetic gearbox oil 1161423-7

Volvo synthetic gearbox oil (Dexron III type)
Volvo synthetic gearbox oil 1161540-8 (to JW S 3309) 
Brake and clutch fluid to DOT 4+
Dexron type ATF

Choosing your engine oil
Engines need oil, not only to lubricate moving 
parts and minimise wear, but also to 
maximise power output and to improve fuel 
economy.

HOW ENGINE OIL WORKS

• Beating friction
Without oil, the moving surfaces inside your 
engine will rub together, heat up and melt, 
quickly causing the engine to seize. Engine oil 
creates a film which separates these moving 
parts, preventing wear and heat build-up.

• Cooling hot-spots
Temperatures inside the engine can exceed 
1000° C. The engine oil circulates and acts as 
a coolant, transferring heat from the hot-spots 
to the sump.

• Cleaning the engine internally
Good quality engine oils clean the inside of 
your engine, collecting and dispersing 
combustion deposits and controlling them 
until they are trapped by the oil filter or flushed 
out at oil change.

OIL CARE - FOLLOW THE CODE
To handle and dispose of used engine oil 
safely, always:

• A vo id  skin con tact 
w ith  used engine o il. 
R epeated o r p ro longed  
contact can be harm ful.
• Dispose o f used o il 
and em pty packs in  a 
responsible manner in an 
authorised disposal site. 
Call 0300 663366 to  find

0800 66 33 66 the one nearest to  you. 
www.aiibankiine.org.uk Never tip  o il down drains 

o r onto the ground.

Tyre pressures (cold)__________________________________
Note: Pressures apply to original-equipment tyres only, and may vary if any other make or type o f tyre is fitted; check with the tyre manufacturer or 
supplier for correct pressures if  necessary.
Note: Tyre pressures must always be checked with the tyres cold to ensure accuracy. The follow ing are typical pressures, for the exact 
recommendations for your vehicle are given on a sticker attached to the driver’s door, directly below the lock.

Front Rear
Up to 3 passengers
Fully loaded ..........
Space-saver spare

32 psi (2.2 bar) 
34 psi (2.3 bar) 
60 psi (4.1 bar)

29 psi (2.0 bar) 
34 psi (2.3 bar) 
60 psi (4.1 bar)

http://www.aiibankiine.org.uk
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Chapter 1
Routine maintenance and servicing
Contents
Air cleaner element renewal.................................... .................25 Fuel filter renewal........................................................ .......................30
Antifreeze concentration check ........................................ ................. 9 General information.................................................... ....................... 1
Automatic transmission fluid level check ....................... .................11 Handbrake check............................................. .................. 12
Automatic transmission fluid renewal ............................. ............. 26 Headlight beam alignment check ....................... .................. 18
Automatic transmission starter inhibitor check ............ ................. 6 Hinge and lock lubrication.......................................... .......................17
Auxiliary drivebelt check .................................................. ................. 8 Hose and fluid leak ch e ck ......................................... ....................... 7
Auxiliary drivebelt renewal................................................ .................32 Manual transmission oil level check ......................... .......................10
Body corrosion c h e c k ...................................................... .................23 Pollen filter renewal......................................... ..................  5
Brake fluid renewal .............................................. ............. 22 Service reminder indicator -  resetting.................. ..................  4
Brake pad and disc check ...................................... ............. 13 .................. 21
Brake servo vacuum hose check (GDI engine) ............ .................27 Routine maintenance.................................................. ....................... 2
Coolant renewal................................................................ .................33 Spark plug renewal .................................................... .................. 24
Crankcase ventilation system check ......................... ............. 29 Suspension and steering check ......................... .................. 16
Driveshaft gaiter check ......................................... ............. 15 Throttle housing cleaning (GDI engine)................ .................. 28
Electric aerial cleaning........................................... .................20 Timing belt renewal.................................................... .................. 31
Engine oil and filter renewal.................................... .............  3 Wiper/washer system c h e c k .............................. .................. 19
Exhaust system check........................................... ............. 14

Degrees of difficulty
Easy, suitable for 
novice with little 
experience ^

Fairly easy, suitable 
for beginner with 
some experience ^

Fairly difficult,
suitable for competent ^
DIY mechanic

Difficult, suitable for ^  
experienced DIY 3 ^
mechanic cQ

Very difficult,
suitable for expert DIY 
or professional ^



i»2 Servicing specifications
L u b r ic a n ts  a n d  f l u i d s .....................................................................  Refer to end of Weekly checks on page 0 1 7

C a p a c it ie s
Engine oil (including filter)
Models up to 1997 .................................................................................... 5.3 litres
Models from 1998, except GDI engine....................................................  5.4 litres
GDI engine m odels.................................................................................... 3.8 litres
Cooling system
From dry:

Non-turbo models, except GDI engine................................................  6.3 litres
GDI engine m odels...............................................................................  6.0 litres
Turbo models ........................................................................................ 5.7 litres

Drain and refill (approximate) ................................................................... 5.0 litres

Manual transmission
Non-turbo models, except GDI engine....................................................  3.4 litres
GDI engine m odels.................................................................................... 2.2 litres
Turbo m ode ls ............................................................................................ 2.1 litres
Automatic transmission
4-speed:

Total (including fluid cooler and hoses) ..............................................  7.7 litres
Torque converter on ly ...........................................................................  2.5 litres
Difference between MAX and MIN levels on dipstick.........................  0.5 litres

5-speed:
Total (including fluid cooler and hoses) . ..........................................  7.5 litres
Difference between MAX and MIN levels on d ipstick.........................  0.2 litres

Washer flu id reservoir
Without headlight washers.......................................................................  3.5 litres
With headlight washers ...........................................................................  4.5 litres
Fuel tank ..................................................................................................  60 litres

C o o lin g  s y s te m
Antifreeze mixture:

50% antifreeze...................................................................................... Protection down to -37°C (5°F)
55% antifreeze .....................................................................................  Protection down to -45°C (-22°F)

Note: Refer to antifreeze manufacturer for latest recommendations.

Ig n it io n  s y s te m  Spark plug type Gap
1.6 litre m ode ls .......................................................................................... Bosch FGR 7 DQE 0 1.4 mm
1.8 litre models:

Except GDI ............................................................................................ Bosch FGR 7 DQE 0 1.4 mm
GDI ........................................................................................................  Bosch FR 7 DTC 0.8 mm

1.9 litre m ode ls.......................................................................................... Bosch FR 7 DPP 10 0.7 mm
2.0 litre:

Non-turbo models.................................................................................  Bosch FGR 7 DQE 0 1.4 mm
Turbo models ........................................................................................ Bosch FR 7 DPP 10 0.7 mm

B ra k e s
Brake pad material minimum thickness (front/rear)...............................  2.0 mm

T o rq u e  w re n c h  s e t t in g s  Nm ib f f t
Alternator pivot n u t ...................................................................................  44 32
Engine sump drain plug:

Except GDI engine ...............................................................................  35 26
GDI engine ............................................................................................ 39 29

Ignition coil mounting bolts .....................................................................  10 7
Oil filter (models with renewable filter cartridge):

Except GDI engine ...............................................................................  25 18
GDI engine ............................................................................................ 14 10

Manual transmission drain plug:
Non-turbo models, except GDI............................................................  22 16
GDI m odels............................................................................................ 32 24
Turbo models ........................................................................................ 35 26

Manual transmission filler/level plug:
Non-turbo models except GDI (plastic plug) ...................................... Finger-tight Finger-tight
GDI m odels............................................................................................ 32 24
Turbo models ........................................................................................ 35 26

Roadwheel nuts ........................................................................................ 110 81
Spark p lugs................................................................................................  25 18



Maintenance schedule 1.3

The maintenance intervals in this manual 
are provided with the assumption that you, 
not the dealer, will be carrying out the work. 
These are the minimum maintenance intervals 
recommended by us for cars driven daily. If 
you wish to keep your car in peak condition at 
all times, you may wish to perform some of

these procedures more often. We encourage 
frequent maintenance, because it enhances 
the efficiency, performance and resale value 
of your car.

If the car is driven in dusty areas, used to 
tow a trailer, or driven frequently at slow 
speeds (idling in traffic) or on short journeys,

more frequent maintenance intervals are 
recommended.

When the car is new, it should be serviced 
by a factory-authorised dealer service 
department, in order to preserve the factory 
warranty.

Every 5000 miles (7500 km) or 
6 months
□  Renew the engine oil and filter (Section 3)
□  Reset the service reminder indicator (Section 4) 
Note: Frequent oil and filter changes are good for the engine. We 
recommend changing the oil at the mileage specified here, or at least 
twice a year if the mileage covered is less.

Every 10 000 miles (15 000 km) or 
12 months, whichever comes first
□  Renew the pollen filter (Section 5)
□  Check the operation of the starter inhibitor -  

models with automatic transmission (Section 6)
□  Check all components, pipes and hoses for fluid 

leaks (Section 7)
□  Check the condition of the auxiliary drivebelt 
_  (Section 8)

* f j  Check the condition of the coolant (Section 9) 
Check the manual transmission oil level 
(Section 10)

:□  Check the automatic transmission fluid level 
(Section 11)

□  Check the operation of the handbrake (Section 12)
□  Check the brake pads and discs for wear 

(Section 13)
j j  Check the condition of the exhaust system 
i (Section 14)
§□ Check the condition of the driveshaft gaiters 
f  (Section 15)
J fj Check the steering and suspension components 

for condition and security (Section 16)
7__ Lubricate all door locks and hinges, door stops, 

bonnet lock and release, and tailgate lock and 
hinges (Section 17)

□  Check and if necessary adjust the headlight beam 
alignment (Section 18)

□  Check the operation of the wiper/washer systems 
(Section 19)

□  Clean the electric aerial (Section 20) .
□  Carry out a road test (Section 21)

Every 20 000 miles (30 000 km) or
2 years, whichever comes first
□  Renew the brake/clutch fluid (Section 22)
□  Check the underbody sealant for signs of damage 

(Section 23)

Every 30 000 miles (45 000 km) or
3 years, whichever comes first
□  Renew the spark plugs (Section 24)
□  Renew the air filter element (Section 25)

Every 40 000 miles (60 000 km) or
4 years, whichever comes first
□  Renew the automatic transmission fluid -  only on 

cars used for towing or stop-start driving 
(Section 26)

□  Clean the brake servo vacuum pipes and ports -  
GDI engine only (Section 27)

□  Clean the throttle housing -  GDI engine only 
(Section 28)

□  Check the engine crankcase ventilation system and 
renew the flame trap (Section 29)

Every 80 000 miles (120 000 km) or 
8 years, whichever comes first
□  Renew the fuel filter (Section 30)
□  Renew the timing belt (Section 31)*
□  Renew the auxiliary drivebelt (Section 32)
* Note: Although this is the normal interval for timing belt renewal, it 
is strongly recommended that the interval is reduced to 40 000 miles/
4 years on cars which are subjected to intensive use, ie, mainly short 
journeys or a lo t o f stop-start driving. The actual belt renewal interval 
is therefore very much up to the individual owner, but bear in mind 
that severe engine damage w ill result if  the belt breaks.

Every 2 years, regardless of mileage
O  Renew the coolant (Section 33)



1.4 Maintenance - component location

Underbonnet view of a 1.8 litre GDI model (engine cover removed)
Engine oil filler cap 
Air cleaner
Front suspension strut 
upper mounting 
Brake (and clutch) fluid 
reservoir
Auxiliary fuse and relay 
box
Cooling system expansio 
tank 
Battery

8 Washer fluid reservoir
9 Radiator
10 Engine oil level dipstick
11 Power steering pump
12 Power steering fluid 

reservoir
13 Anti-lock braking system 

(ABS) unit
14 Windscreen wiper motor
15 Ignition coils

Underbonnet view of a 2.0 litre non-turbo model (others similar)
Engine oil filler cap 
Air cleaner
Front suspension strut 
upper mounting 
Brake (and clutch) fluid 
reservoir
Auxiliary fuse and relay 
box

6 Cooling system expansic 
tank

7 Battery
8 Washer fluid reservoir
9 Radiator
10 Engine oil level dipstick
11 Alternator
12 Power steering pump
13 Power steering fluid 

reservoir
14 Anti-lock braking system 

(ABS) unit
15 Windscreen wiper motot



Maintenance - component location 1 .

Front underbody view of a 2.0 litre non-turbo model (others simila
1 Exhaust front downpipe

Oil filter
Engine oil drain plug  
A ir conditioning system 
compressor

5 Front suspension lower 
arm

6 Steering track rod
7 Driveshaft
8 Engine/transmission 

crossmember
9 Gearchange linkage
10 Charcoal canister

Rear underbody view of a 2.0 litre non-turbo model (others simila
1 Exhaust rear silencer
2 Fuel tank
3 Rear suspension anti-roll 

bar
4 Rear suspension lower 

arm
5 Rear suspension control 

link
6 Rear suspension upper 

link
7 Rear suspension trailing 

arm



1*6 Maintenance procedures
1 General information

This Chapter is designed to help the home 
mechanic maintain his/her car fo r safety, 
economy, long life and peak performance.

The Chapter contains a master
maintenance schedule, followed by Sections 
dealing specifically w ith each task in the 
schedule. Visual checks, adjustments, 
component renewal and other helpful items 
are included. Refer to  the accompanying 
illustrations of the engine compartment and 
the underside of the car for the locations of 
the various components.

Servicing your car in accordance with the 
mileage/time maintenance schedule and the 
follow ing Sections w ill provide a planned 
maintenance programme, which should result 
in a long and reliable service life. This is a 
comprehensive plan, so maintaining some 
items but not others at the specified service 
intervals, will not produce the same results.

As you service your car, you will discover 
that many of the procedures can -  and should
-  be grouped together, because of the 
particular procedure being performed, or 
because of the proxim ity of tw o otherw ise- 
unrelated com ponents to one another. For 
example, if the car is raised fo r any reason, 
the exhaust can be inspected at the same 
time as the suspension and steering 
components.

The first step in this maintenance

programme is to prepare yourself before the 
actual work begins. Read through all the 
Sections relevant to the w ork to be carried 
out, then make a list and gather all the parts 
and tools required. If a problem is 
encountered, seek advice from a parts 
specialist, or a dealer service department.

2 Routine maintenance

If, from the time the car is new, the routine 
maintenance schedule is fo llowed closely, 
and frequent checks are made of fluid levels 
and high-wear items, as suggested 
throughout th is manual, the engine will be 
kept in relatively good running condition, and 
the need for additional work will be minimised.

It is possible that there will be times when 
the engine is running poorly due to the lack of 
regular maintenance. This is even more likely 
if a used car, which has not received regular 
and frequent maintenance checks, is 
purchased. In such cases, additional work 
may need to be carried out, outside of the 
regular maintenance intervals.

If engine wear is suspected, a compression 
test (refer to  Chapter 2A or 2B) will provide 
valuable inform ation regarding the overall 
performance of the main internal components. 
Such a test can be used as a basis to decide 
on the extent of the work to be carried out. If, 
fo r example, a com pression test indicates 
serious internal engine wear, conventional

Every 5000 miles (7500 km) or 6 months
3 Engine oil and filter renewal %

1 Frequent oil changes are the best 
preventive maintenance the home mechanic 
can give the engine, because ageing oil 
becomes d iluted and contam inated, which 
leads to premature engine wear.
2 Make sure that you have all the necessary 
tools before you begin this procedure. You

should also have plenty of rags or newspapers 
handy, fo r m opping-up any spills. The oii 
should preferably be changed when the 
engine is still fully warm ed-up to normal 
operating temperature, just after a run; warm 
oil and sludge will flow out more easily. Take 
care, however, not to touch the exhaust or any 
other hot parts of the engine when working 
under the car. To avoid any possibility of 
scalding, and to protect yourself from possible 
skin irritants and other harmful contaminants 
in used engine oils, it is advisable to  wear 
gloves when carrying out this work.

maintenance as described in this I  ~; 
not greatly improve the pe rfo rce " : 
engine, and may prove a waste "  * 
money, unless extensive o v e " a _  
carried out first.

The following series of o p e ra te "  £ 
most often required to t t  
performance of a generally r : : -  
engine:

Prim ary operations
a) Clean, inspect and test the bs~e ~ 

to ‘Weekly checks’).
b) Check a ll the engine-relatec *_ r_: 

to 'W eekly checks’).
c) Check the condition o f the a , ■ £■ 

drivebelt (Section 8).
d) Renew the sparkplugs ( S e c : 1-
e) Check the condition o f the a *  - — 

renew if  necessary (Section 25
f) Renew the fuel filte r (Section 21
g) Check the condition o f a ll hoses 

check fo r flu id  leaks (Section ~
If the above operations do * : 

effective, carry out the follow ing se 
operations:

Secondary operations
All items listed under Prim ary ope-a: : 
the following:

a) Check the charging system ( 'S 'f  
Chapter 5A).

b) Check the ignition system (.refer -: 
Chapter 5B).

c) Check the fuel system (refer to C~. 
o r 4B).

3 Access to the underside of the ca- = :  
improved if the car can be liftec :  ■ = 
driven onto ramps, or suppose-; ; 
stands (see Jacking and ve!~ :  e s . :  
Whichever method is chosen, ma*e 
the car remains level, or if it is a: a-  a * :  - 
the sump drain plug is at the lov.es* ! • : '  
some models, it will be necessa' * : -= 
the engine undershield for access : r  * "  
and filter.
4 Position the draining co n ta re *  .*;■
drain plug, and unscrew the i  .z  
illustration). If possible, try to  ■ ~>e
pressed into the sump while unsc 'r *: 
hand the last couple of turns.

A s th e  d ra in  p lu g  re^ea 
fro m  th e  th re a d s. r~z-r 
aw ay sharp ly, so the  s ir t 
o f o il issu in g  from  the  k, 

ru n s  in to  th e  c o n ta in e r, n o t ud }  
sleeve.

HAYNES

3.4 Unscrew the sump drain plug .. and allow the oil to drain into the 
container

5 Wait until all the old oil has a ra -^ c  * 
container, noting that it may be -eo?”  
reposition the container as the _ * . 
to  a trickle (see illustration).
6 When the oil has completely dra*-=-i



Every 5000 miles or 6 months w

3.6a Fit a new sealing washer to the 
plug . . .

3.8 Unscrew the filte r body using a close- 
fitting filte r removal tool (later model with 

plastic filte r body shown)

;  ean the drain plug and its threads in the 
sjmp. Fit a new sealing washer to the plug, 
—en refit the plug to the sump, tightening it to 
tr-e specified torque {see illustrations).
7 The oil filter is located at the base of the 
sjmp on the right-hand side. On some models, 
= plastic or metal cover may be fitted over the 
-~ar. secured by two bolts -  remove the cover 
^  access to the filter (see illustration).
8 Reposition the draining container under the 
c filter then, using a suitable filter removal 
:doI if necessary, slacken the filter initially, 
—en unscrew it by hand the rest of the way;

prepared for some oil spillage. Empty the 
d in the old filter into the container. Note that 
y . some later models, a plastic oil filter body 
containing a renewable filter element is fitted.

avoid damaging the plastic casing when 
-^-noving this kind of filter, use a strap 
•Kench, or a close-fitting filter removal tool 
r-a: engages with the hexagon-shaped casing 
esee illustration).
3 Jsing a clean, lint-free rag, wipe clean the 
r.:.nder block around the filter mounting. 
C“ 5ck the old filter to make sure that the 
-_ooer sealing ring hasn’t stuck to the engine; 
f  *. las, carefully remove it.
10 On models with a renewable filter 
■=»ement, withdraw the old filter element from

plastic filter casing, or the engine if it has 
=L.ck there. Clean out the filter casing using a 
;  -ran cloth, then fit the new filter element, 
ashing it firmly into place until the centre is 
~r. to engage with the lug on the inside of the 
casing. Fit the new sealing ring supplied with
—  "niter element over the threads of the filter

3.6b . . .  then refit the plug to  the sump, 
tightening it to  the specified torque

3.7 Some models have a plastic or metal 
guard plate fitted round the oil filte r

3.10a Remove the old filte r e lem ent. . .

casing and coat it with clean engine oil (see 
illustrations).
11 Screw the filter into position on the engine 
until it seats, then tighten it firmly by hand only
-  do not use any tools.

3.10b . . .  then fit  the new one, pushing it 
into place until the centre is fe lt to  engage 

with the lug on the inside of the casing

12 On models with a renewable filter 
element, screw the plastic filter casing into 
position on the engine until it seats, then 
tighten it firmly by hand. Finally tighten the 
casing to the specified torque, using the same

3.i0c  Fit the new sealing ring supplied 
with the filte r element over the threads of 

the filte r casing . . .

A '
*

3.10d . . .  and coat it w ith clean engine oil

3.12a Screw the plastic filte r casing into 
position on the eng ine . . .

3.12b . . .  then tighten the casing to the 
specified torque, using the same tool 

employed during removal (later model w ith  
plastic filte r body shown)



1 .8 Every 5000 miles or 6 months

3.14a Remove the dipstick . . .

I -.•SNswar -vs.' 

I. :5: „ r , ..^

3.14b . . .  and the oil filler cap from the 
engine

3.14c Fill the engine w ith  oil, using the 
correct grade and type of o i l . . .

strap wrench or tool employed during removal 
(see illustrations). Where applicable, refit the
oil filter cover.
13 Remove the oil drain container and all 
tools from under the car, then lower the car to 
the ground.
14 Remove the dipstick and the oil filler cap 
from the engine. Fill the engine with oil, using

3.14d . . .  adding oil a small quantity at a 
time, until the level is m idway between the  

lower and upper marks on the d ipstick

the correct grade and type of oil (see 
Lubricants and fluids). Pour in half the 
specified quantity of oil first, then wait a few 
minutes for the oil to fall to the sump. 
Continue adding oil a small quantity at a time, 
until the level is midway between the lower 
and upper marks on the dipstick (see 
illustrations).

15 Start the engine. The oil pressure wari 
light on the dashboard will take a few secc 
to go out while the new filter fills with oil; 
pressure should then build-up, causing th 
pressure warning light to extinguish -  do 
rev the engine above idle while the light is 
Run the engine for a few minutes, w 
checking for leaks around the oil filter seal 
the drain plug.
16 Switch off the engine, and wait a 
minutes for the oil to settle in the sump c 
more. With the new oil circulated and the 
now completely full, recheck the level on 
dipstick. Add more oil, as necessary, to t 
the level up to the MAX marking on 
dipstick.
17 Dispose of the used engine oil safely 
in accordance with environmental regulat 
(see General repair procedures).

4 Service reminder indicator -
resetting

1 Start with the ignition switched off. P 
and hold the reset button for the trip mi 
then switch on the ignition, keeping the 
meter button pressed.
2 If the trip meter button is released w
4 seconds of switching the ignition on, t 
will be an audible signal to confirm thal 
light has been reset, and the light will go c
3 If the button is held in for longer
10 seconds with the ignition on, the ligh 
start to flash, but this does not mean the 
has been reset. If the 4 second peric 
missed, switch off the ignition and repea 
procedure.

Every 10 000 miles (15 000 km) or 12 months
5 Pollen filter renewal %

1 Slacken and remove the retaining screws 
and remove the passenger side lower panel 
from the facia. The pollen filter is fitted to the 
underside of the duct/evaporator housing (as

7.1 Carefully check the radiator and heater 
hoses along their entire length -  cracks 
show up better if the hose is squeezed

applicable) linking the blower motor housing 
to the heating/ventilation housing.
2 Release the retaining clip and slide the 
pollen filter assembly out of position, noting 
which way around it is fitted.
3 Slide the new filter assembly into the 
duct/housing, making sure it is fitted the 
correct way around. Ensure the filter is 
clipped securely in position then refit the 
lower panel to the facia.

Automatic transmission 
starter inhibitor check %

I
Note: This procedure applies to models with 
automatic transmission only.
1 Park the car on a level surface and switch 
off the ignition.
2 Check that the engine can only be started 
with the selector lever in either the P or N 
positions.
3 If the engine can be started with any other 
gear selected, there is a fault with the

gearshift position sensor, which mus 
rectified as soon as possible (see Chapte 
Section 5).

7 Hose and fluid leak check

Cooling system

A  W arning: R efer to  the safety ii 
m ation given in  ‘Safety firs t!’ 
C hapter 3 before d isturb ing ai 
the coo ling  system  componen

1 Carefully check the radiator and h( 
coolant hoses along their entire length. R( 
any hose which is cracked, swollen or w 
shows signs of deterioration. Cracks will s 
up better if the hose is squeezed 
illustration). Pay close attention to the 
that secure the hoses to the cooling sy. 
components. Hose clips that have been t 
tightened can pinch and puncture he 
resulting in cooling system leaks.
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A leak in the cooling system w ill usually 
m anifest its e lf as w hite  o r ru s t- 
coloured, crusty deposits on the area 
adjacent to  the leak.

2 Inspect all the cooling system components 
noses, joint faces, etc) for leaks. Where any 
problems of this nature are found on system 
components, renew the component or gasket 
vith reference to Chapter 3 (see Haynes Hint).

Fuel system

A  Warning: Refer to the safety in for
m ation given in ‘Safety firs t!’ and 
Chapter 4A or 4B before disturbing 
any o f the fuel system components.

3 Petrol leaks are difficult to pinpoint, unless 
*ne leakage is significant and hence easily
■ isible. Fuel tends to evaporate quickly once it 
;omes into contact with air, especially in a hot 
rigine bay. Small drips can disappear before
ou get a chance to identify the point of 

■eakage. If you suspect that there is a fuel leak 
^om the area of the engine bay, leave the car 
; yernight then start the engine from cold, with 
-ne bonnet open. Metal components tend to 
=--ink when they are cold, and rubber seals 
and hoses tend to harden, so any leaks will be 
-o re  apparent whilst the engine is warming- 
jd from a cold start.
-  Check all fuel lines at their connections to 
:-= fuel rail, fuel pressure regulator and fuel
• :er, and examine each rubber fuel hose
i  :ng its length for splits or cracks. Check for 
eakage from the crimped joints between 
-,ober and metal fuel lines. Examine the 
.-^ions between the metal fuel lines and the 
-.e1 filter housing. Also check the area around 
:~e fuel injectors for signs of O-ring leakage 
=see illustration).
5 To identify fuel leaks between the fuel tank 
Erd the engine bay, the car should raised and 
sscurely supported on axle stands. Inspect
• -= petrol tank and filler neck for punctures, 
:racks and other damage. The connection 
r^veen  the filler neck and tank is especially

tical. Sometimes a rubber filler neck or 
:~ nec ting  hose will leak due to loose 
■raining clamps or deteriorated rubber.
5 Carefully check all rubber hoses and metal 
. i  lines leading away from the petrol tank, 

r-s c k  for loose connections, deteriorated 
-<ses, kinked lines, and other damage. Pay 
Kfnicular attention to the vent pipes and 
-■c-se? which often loop up around the filler

7.4 Check the fuel lines at their quick- 
release connections to the fuel rail

neck and can become blocked or kinked, 
making tank filling difficult. Follow the fuel 
supply and return lines to the front of the car, 
carefully inspecting them all the way for signs 
of damage or corrosion. Renew damaged 
sections as necessary.

Engine oil
7 Inspect the area around the camshaft 
cover, cylinder head, oil filter and sump joint 
faces. Bear in mind that, over a period of time, 
some very slight seepage from these areas is 
to be expected -  what you are really looking 
for is any indication of a serious leak caused 
by gasket failure. Engine oil seeping from the 
base of the timing belt cover or the 
transmission bellhousing may be an indication 
of crankshaft or transmission input shaft oil 
seal failure. Should a leak be found, renew the 
failed gasket or oil seal by referring to the 
appropriate Chapters in this manual.

Automatic transmission fluid
8 Where applicable, check the hoses leading 
to the transmission fluid cooler at the front of 
the engine bay for leakage. Look for 
deterioration caused by corrosion and 
damage from grounding, or debris thrown up 
from the road surface. Automatic transmission 
fluid is a thin oil, and is usually red in colour.

Power steering fluid
9 Examine the hose running between the fluid 
reservoir and the power steering pump, and 
the return hose running from the steering rack 
to the fluid reservoir. Also examine the high- 
pressure supply hose between the pump and 
the steering rack.
10 Check the condition of each hose 
carefully. Look for deterioration caused by 
corrosion and damage from grounding, or 
debris thrown up from the road surface.
11 Pay particular attention to crimped 
unions, and the area surrounding the hoses 
that are secured with adjustable worm drive 
clips (see illustration). Like automatic 
transmission fluid, PAS fluid is a thin oil, and is 
frequently red in colour.

Air conditioning refrigerant

A  W arning: R efer to  the sa fe ty  
inform ation given in ‘Safety firs t!’ 
and C hapter 3, regard ing the

7.11 Check the condition of the power 
steering pump fluid hoses, paying 

particular attention to crimped unions

dangers o f d is tu rb ing  any o f the a ir 
conditioning system components.
12 The air conditioning system is filled with a 
liquid refrigerant, which is retained under high 
pressure. If the air conditioning system is 
opened and depressurised without the aid of 
specialised equipment, the refrigerant will 
immediately turn into gas and escape into the 
atmosphere. If the liquid comes into contact 
with your skin, it can cause severe frostbite. In 
addition, the refrigerant contains substances 
which are environmentally damaging; for this 
reason, it should not be allowed to escape 
into the atmosphere.
13 Any suspected air conditioning system 
leaks should be immediately referred to a 
Volvo dealer or air conditioning specialist. 
Leakage will be shown up as a steady drop in 
the level of refrigerant in the system.
14 Note that water may drip from the 
condenser drain pipe, underneath the car, 
immediately after the air conditioning system 
has been in use. This is normal, and should 
not be cause for concern.

Brake fluid

A  W arning: R efer to  the safety  
inform ation given in ‘Safety firs t!’ 
and C hapter 9, regard ing the  
dangers o f handling brake flu id.

15 With reference to Chapter 9, examine the 
area surrounding the brake pipe unions at the 
master cylinder for signs of leakage. Check 
the area around the base of fluid reservoir for 
signs of leakage caused by seal failure (see 
illustration). Also examine the brake pipe 
unions at the ABS hydraulic unit.

7.15 Check the area around the base of 
brake fluid reservoir fo r signs of leakage 

caused by seal failure



i.io Every 10 000 miles or 12 months

H44793

8.6 Checking drivebelt deflections on GDI 
engine (model w ith air conditioning shown)

16 If fluid loss is evident, but the leak cannot 
be pinpointed in the engine bay, the brake 
calipers and underbody brake lines should be 
carefully checked with the car raised and 
supported on axle stands. Leakage of fluid 
from the braking system is a serious fault that 
must be rectified immediately.
17 Brake/clutch hydraulic fluid is a toxic 
substance with a watery consistency. New 
fluid is almost colourless, but it becomes 
darker with age and use.

Unidentified fluid leaks
18 If there are signs that a fluid of some 
description is leaking from the car, but you 
cannot identify the type of fluid or its exact 
origin, park the car overnight and slide a large 
piece of card underneath it. Providing that the 
card is positioned in roughly the right location, 
even the smallest leak will show up on the 
card. Not only will this help you to pinpoint the 
exact location of the leak, it should be easier 
to identify the fluid from its colour. Bear in 
mind, though, that the leak may only be 
occurring when the engine is running!

Vacuum hoses
19 Although the braking system is 
hydraulically-operated, the brake servo unit 
amplifies the effort applied at the brake pedal, 
by making use of the vacuum in the inlet 
manifold generated by the engine. Vacuum is 
ported to the servo by means of a large-bore 
hose. Any leaks that develop in this hose will 
reduce the effectiveness of the braking 
system, and may affect the running of the 
engine.

10.1a Undo the securing screws and 
remove the splash guard from  the 

underside of the transmission

20 In addition, a number of the underbonnet 
components, particularly the emission control 
components, are driven by vacuum supplied 
from the inlet manifold via narrow-bore hoses. 
A leak in a vacuum hose means that air is 
being drawn into the hose (rather than 
escaping from it) and this makes leakage very 
difficult to detect. One method is to use an old 
length of vacuum hose as a form of 
stethoscope -  hold one end close to (but not 
in!) your ear and use the other end to probe 
the area around the suspected leak. When the 
end of the hose is directly over a vacuum leak, 
a hissing sound will be heard clearly through 
the hose. Care must be taken to avoid 
contacting hot or moving components, as the 
engine must be running when testing in this 
manner. Renew any vacuum hoses that are 
found to be defective.

8 Auxiliary drivebelt check &
I

1 The auxiliary drivebelt transmits power from 
the crankshaft pulley to the alternator, power 
steering pump and air conditioning 
compressor (as applicable). Models with the 
GDI engine have two separate belts.

Check
2 With the engine and ignition switched off, 
open and support the bonnet, then locate the 
auxiliary drivebelt at the crankshaft pulley end 
(right-hand side) of the engine. On turbo 
models, remove the engine right-hand cover, 
and the cover fitted over the right-hand 
headlight (right as seen from the driver’s seat).
3 Using an inspection light or a small electric 
torch, and rotating the engine when necessary 
with a spanner applied to the crankshaft pulley 
nut, check the whole length of the drivebelt for 
cracks, separation of the rubber, and torn or 
worn ribs. Also check for fraying and glazing, 
which gives the drivebelt a shiny appearance.
4 Both sides of the drivebelt should be 
inspected, which means you will have to twist 
the drivebelt to check the underside. Use your 
fingers to feel the drivebelt where you can’t 
see it. If you are in any doubt as to the 
condition of the drivebelt, renew it (see 
Section 32). As there is minimal working 
clearance, it may be beneficial to jack up and 
support the front of the car on axle stands. 
Then, with the roadwheel removed, the inner 
wheel arch panel can be folded back to give 
access to the crankshaft pulley.
5 On all except models with the GDI engine, 
depress the belt with your thumb at a point 
midway along its longest run, between the 
crankshaft and power steering pump pulleys. 
Check that the automatic belt tensioner 
moves freely as you exert pressure on the 
belt. Check also that the tensioner retracts, 
taking up all freeplay in the belt when the 
pressure is removed. Renew the tensioner if 
its condition is in doubt.

6 On models with the GDI engine, botl 
drivebelts have manual tensioners. In norms 
service, the drivebelt tension should no 
normally need adjusting. Check the tension b; 
pressing down on the top run of each belt 
midway between the two pulleys. The tote 
belt deflection (up-and-down) .should b  
between 10 and 12 mm -  any more than this 
and the belts need adjusting as described ii 
Section 32 (see illustration).

9 Antifreeze concentration %  
check

A  W arning: W ait u n til the engine i. 
co ld  be fo re  s ta rtin g  thi. 
procedure . Do n o t a llo w  coolan  

to  com e in  con tact w ith  yo u r skin, o r w it 
the p a in te d  su rfaces. R inse o ff s p ill 
im m ediately w ith  p le n ty  o f water.
1 Note that a tester will be required to chec 
the antifreeze concentration (specific gravity 
these can be obtained relatively cheaply fror 
most motor accessory shops.
2 With the engine completely cold, unscre\ 
and remove the filler cap from the coolar 
expansion tank. Following the instruction 
supplied with the tester, check the antifreez 
mixture is sufficient to give protection down t 
temperatures well below freezing. If th 
coolant has been renewed at the specifie 
intervals this shouldn’t be a problerr 
However, if the coolant mixture is not stron 
enough to provide sufficient protection, it wi 
be necessary to drain the cooling system an 
renew the coolant (see Section 33).
3 Once the test is complete, check th 
coolant level is correct (see Weekly checki 
then securely refit the expansion tank cap.

10 Manual transmission
oil level check II

1 The manual transmission does not have 
dipstick. To check the oil level, raise the C£ 
and support it securely on axle stands 
making sure that the car is level (see Jackin 
and vehicle support). Undo the securin 
screws and remove the splash guard. On th 
forward-facing surface of the transmissio 
casing you will see the filler/level plug (may b 
marked OIL), and on the underside of th 
transmission casing, a drain plug. On turb 
models, the filler/level and drain plugs ar 
located on the rear of the differential casint 
facing the left-hand side of the car. Th 
filler/level plug is the upper of the two (se 
illustrations).
2 Wipe all around the filler/level plug with 
clean rag then unscrew and remove it. If th 
lubricant level is correct, the oil should be u 
to the lower edge of the hole. Note that 
small quantity of oil may have collecte 
behind the filler/level plug and then escape
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1 M b  Removing the filler/level plug (non
turbo models)

ss you removed the plug; this does not 
-necessarily mean that the oil level is correct.
2 - the transmission needs more lubricant (if

oil level is not up to the hole), use a 
s>—ige, or a plastic bottle and tube, to add 
tc '9 .  Stop filling the transmission when the 
ur--cant begins to run out of the hole in a 
£ ~ d y  stream. Make sure that you use the 
=r-ect type of lubricant (see illustration).
•t risure  that the filler/level plug sealing ring 
s good condition, then refit the plug to the 
7 3 -smission, and tighten it. On models with a 
t fe'.a. plug, observe the correct tightening 
■zxzje. On later non-turbo models with a 
j estic plug, hand-tighten only. Drive the car a 
r o "  distance, then check for leaks.
5 -  leed for regular topping-up can only be 
sue to a leak, which should be found and 
•wrrf ed without delay.
f i.riough  not part of the manufacturer's 
■ o .t ie  maintenance schedule, it is a good 
oe= to change the transmission oil after a 
•ncr "lileage has been completed, or perhaps 
aerrd ically on a car which does a lot of 

A drain plug is provided -  see Chap- 
w  for details.

m  Automatic transmission 
I fluid level check
¥

%

■ ievel of the automatic transmission fluid 
d be carefully maintained. Low fluid level 
ead to slipping or loss of drive, while 
mg can cause foaming, loss of fluid and 

-rars- ission damage.
X transmission fluid level should be 
3sec*ed when the transmission is hot (at its 
■*r—a: operating temperature of around 
■PC ie, when the car has just been driven 
x r  =oout 30 minutes.
X H .'x the car on level ground, apply the 

'■ake, and start the engine. With the 
idling and the brake pedal depressed, 

« c v r the selector lever through all gear 
aesrons, holding the lever in each gear for 
■ a i  3 seconds before moving to the next. On 
arc-e tion , return the lever to the P position.
*  A-zz two minutes then, with the engine still 
■Snc 'emove the dipstick from its tube which 
m ccs:ed at the front of the engine. Note the

10.1c Filler/level plug (A) and drain plug (B) 
locations (turbo models)

condition and colour of the fluid on the 
dipstick.
5 Wipe the fluid from the dipstick with a clean 
rag, and re-insert it into the filler tube until the 
cap seats.
6 Pull the dipstick out again, and note the 
fluid level. The level should be between the 
MIN and MAX marks, on the upper section of 
the dipstick (marked HOT) (see illustration). If 
the level is on the MIN mark, stop the engine, 
and add the specified automatic transmission 
fluid through the dipstick tube, using a clean 
funnel if necessary. Cleanliness is of great 
importance; it is vitally important not to 
introduce dirt into the transmission when 
topping-up.
7 Add the fluid a little at a time, and keep 
checking the level as previously described 
until it is correct. The difference between the 
MIN and MAX marks on the dipstick is 
approximately 0.5 litre (4-speed transmission, 
fitted up to 2000) or 0.2 litre (5-speed 
transmission, year 2001-on). The transmission 
must not be overfilled -  this will result in 
increased operating temperatures and fluid 
leaks. If overfilling occurs, the excess should 
be drained off (refer to Chapter 7B).
8 If the car has not been driven and the engine 
and transmission are cold, carry out the 
procedures in paragraphs 3 to 7, but use the 
lower section of the dipstick marked COLD. 
Bear in mind that, when the transmission is 
cold, the fluid level will only be a few 
millimetres up from the bottom of the dipstick.
9 The need for regular topping-up of the 
transmission fluid indicates a leak, which 
should be found and rectified without delay.

10.3 Topping-up the transmission oil

10 The condition of the fluid should also be 
checked along with the level. If the fluid at the 
end of the dipstick is black or a dark reddish- 
brown colour, or if it has a burned smell, the 
fluid should be changed. If you are in doubt 
about the condition of the fluid, purchase 
some new fluid, and compare the two for 
colour and smell. Refer to Chapter 7B for 
further information.

12 Handbrake check %
I

1 Handbrake adjustment is checked by 
counting the number of clicks emitted from 
the lever ratchet mechanism whilst apply the 
handbrake. Fully release the handbrake lever 
and apply as normal; the handbrake should 
be fully applied between the 5th and 7th notch 
of the ratchet mechanism. If necessary, adjust 
the handbrake as described in Chapter 9.
2 Also check that the handbrake warning light 
and the handbrake lever ratchet mechanism 
both function correctly. Investigate any 
problems using the information in Chapters 9 
and 12.

13 Brake pad and disc check %
I

11.6 Automatic transmission fluid dipstick  
markings

1 Firmly apply the handbrake, loosen the 
front wheel nuts, then jack up the front of the 
car and support it securely on axle stands. 
Remove the front roadwheels.
2 For a comprehensive check, the brake pads 
should be removed and cleaned. The 
operation of the caliper can then also be 
checked, and the condition of the brake disc 
itself can be fully examined on both sides. 
Refer to Chapter 9.
3 If any pad’s friction material is worn to the 
specified thickness or less, all four pads must 
be renewed as a set (see Haynes H int 
overleaf).
4 Once the front brakes have been checked, 
refit the front roadwheels then lower the car to 
the ground and tighten the roadwheel nuts to 
the specified torque.
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5 Chock the front wheels, loosen the rear 
wheel nuts, then jack up the rear of the car 
and support it on axle stands. Remove the 
rear roadwheels and repeat the check on the 
rear brakes.
6 On completion, refit the roadwheels then 
lower the car to the floor and tighten the rear 
roadwheel nuts to the specified torque.

14 Exhaust system check

I
1 With the engine cold (at least three hours 
after the car has been driven), check the 
complete exhaust system, from its starting 
point at the engine to the end of the tailpipe. 
Ideally, this should be done on a hoist, where 
unrestricted access is available; if a hoist is 
not available, raise and support the car on 
axle stands (see Jacking and vehicle support).
2 Check the pipes and connections for 
evidence of leaks, severe corrosion, or 
damage. Make sure that all brackets and 
rubber mountings are in good condition, and 
tight; if any of the mountings are to be 
renewed, ensure that the new ones are of the 
correct type. Leakage at any of the joints or in 
other parts of the system will usually show up 
as a black sooty stain in the vicinity of the 
leak.
3 At the same time, inspect the underside of 
the body for holes, corrosion, open seams, 
etc, which may allow exhaust gases to enter 
the passenger compartment. Seal all body 
openings with silicone or body putty.
4 Rattles and other noises can often be 
traced to the exhaust system, especially the 
rubber mountings. Try to move the system, 
silencer(s) and catalytic converter. If any 
components can touch the body or 
suspension parts, secure the exhaust system 
with new mountings.

15 Driveshaft gaiter check

1 With the car raised and securely supported 
on stands, turn the steering onto full lock,

HAYNES

Brake pad w ear can be assessed by 
observing the th ickness o f the pad  
m aterial, visible through the aperture a t 
the fro n t o f the brake caliper.

then slowly rotate the roadwheel. Inspect the 
condition of the outer constant velocity (CV) 
joint rubber gaiters, squeezing the gaiters to 
open out the folds (see illustration). Check 
for signs of cracking, splits or deterioration of 
the rubber, which may allow the grease to 
escape, and lead to water and grit entry into 
the joint. Also check the security and 
condition of the retaining clips. Repeat these 
checks on the inner CV joints. If any damage 
or deterioration is found, the gaiters should be 
renewed as described in Chapter 8.
2 At the same time, check the general 
condition of the CV joints themselves by first 
holding the driveshaft and attempting to 
rotate the wheel. Repeat this check by holding 
the inner joint and attempting to rotate the 
driveshaft. Any appreciable movement 
indicates wear in the joints, wear in the 
driveshaft splines, or possibly a loose hub nut.

16 Suspension and 
steering check

15.1 Check the condition of the driveshaft 
gaiters

Front suspension and steering
1 Raise the front of the car, and securely 
support it on axle stands (see Jacking and 
vehicle support).
2 Visually inspect the balljoint dust covers 
and the steering rack-and-pinion gaiters for 
splits, chafing or deterioration. Any wear of 
these components will cause loss of lubricant, 
together with dirt and water entry, resulting in 
rapid deterioration of the balljoints or steering 
gear.
3 On cars with power steering, check the fluid 
hoses for chafing or deterioration, and the 
pipe and hose unions for fluid leaks. Also 
check for signs of fluid leakage under 
pressure from the steering gear rubber 
gaiters, which would indicate failed fluid seals 
within the steering gear.
4 Grasp the roadwheel at the 12 o’clock and
6 o’clock positions, and try to rock it (see 
illustration). Very slight free play may be felt, 
but if the movement is appreciable, further

investigation is necessary to determine the 
source. Continue rocking the wheel while an 
assistant depresses the footbrake. If the 
movement is now eliminated or significantly 
reduced, it is likely that the hub bearings are 
at fault. If the free play is still evident with the 
footbrake depressed, then there is wear in the 
suspension joints or mountings.
5 Now grasp the wheel at the 9 o’clock and
3 o’clock positions, and try to rock it as before. 
Any movement felt now may again be caused 
by wear in the hub bearings or the steering 
track rod balljoints. If the outer balljoint is 
worn, the visual movement will be obvious. If 
the inner joint is suspect, it can be felt by 
placing a hand over the rack-and-pinion 
rubber gaiter and gripping the track rod. If the 
wheel is now rocked, movement will be felt at 
the inner joint if wear has taken place.
6 Using a large screwdriver or flat bar, check 
for wear in the suspension mounting bushes by 
levering between the relevant suspension 
component and its attachment point. Some 
movement is to be expected, as the mountings 
are made of rubber, but excessive wear should 
be obvious. Also check the condition of any 
visible rubber bushes, looking for splits, cracks 
or contamination of the rubber.
7 With the car standing on its wheels, have an 
assistant turn the steering wheel back-and- 
forth, about an eighth of a turn each way. 
There should be very little, if any, lost 
movement between the steering wheel and 
roadwheels. If this is not the case, closely 
observe the joints and mountings previously 
described. In addition, check the steering 
column universal joints for wear, and also 
check the rack-and-pinion steering gear itself.

Rear suspension
8 Chock the front wheels, then jack up the 
rear of the car and support securely on axle 
stands (see Jacking and vehicle support).
9 Working as described previously for the 
front suspension, check the rear hub 
bearings, the suspension bushes and the strut 
or shock absorber mountings (as applicable) 
for wear.

Shock absorber
10 Check for any signs of fluid leakage 
around the shock absorber body, or from the

16.4 Check fo r wear in the hub bearings 
by grasping the wheel and trying to rock it
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'jb b e r gaiter around the piston rod. Should 
any fluid be noticed, the shock absorber is 
defective internally, and should be renewed. 
Note: Shock absorbers should always be 
renewed in pairs on the same axle.
11 The efficiency of the shock absorber may 
ce checked by bouncing the car at each 
corner. Generally speaking, the body will 
return to its normal position and stop after 
being depressed. If it rises and returns on a 
rebound, the shock absorber is probably 
suspect. Also examine the shock absorber 
jpper and lower mountings for any signs of 
.vear.

17 Hinge and lock lubrication %

centre of the screen/headlight. On the 
windscreen washer nozzles where there are 
two jets, aim one of the jets slightly above 
then centre of the screen and aim the other 
just below to ensure complete coverage of the 
screen. If necessary, adjust the jets using a 
pin, noting that only vertical adjustment is 
possible.

20 Electric aerial cleaning

1 Work around the car and lubricate the
- iges of the bonnet, doors and tailgate with 
aht oil.

2 Lightly lubricate the bonnet release 
-mechanism and exposed section of inner 
cable with a smear of grease.
3 Check carefully the security and operation 

all hinges, latches and locks, adjusting
r-.em where required. Check the operation of 
~e  central locking system.
4 Check the condition and operation of the 
;oo t lid/tailgate struts, renewing them if either 
s leaking or no longer able to support the 
ooot lid/tailgate securely when raised.

18 Headlight beam alignment 
check

Refer to Chapter 12 for details.

19 Wiper/washer system check f^>

1 Check that each of the washer jet nozzles 
2re clear and that each nozzle provides a 
~ o n g  jet of washer fluid. The jets should be 
2,-ied to spray at a point slightly above the

1 If an electric aerial is fitted, extend the aerial 
and remove all traces of dirt from its mast.
2 Lubricate the aerial mast with a silicone- 
spray type lubricant (Volvo recommend the 
use of spray P/N 1161398 -  available from 
your Volvo dealer) then retract and extend the 
aerial several times. Wipe off all excess 
lubricant and retract the aerial.

21 Road test %

Braking system
1 Make sure that the car does not pull to one 
side when braking, and that the wheels do not 
lock when braking hard.
2 Check that there is no vibration through the 
steering when braking. On models equipped 
with ABS brakes, if vibration is felt through the 
pedal under heavy braking, this is a normal 
characteristic of the system operation, and is 
not a cause for concern.
3 Check that the handbrake operates 
correctly, without excessive movement of the 
lever, and that it holds the car stationary on a 
slope.
4 With the engine switched off, test the 
operation of the brake servo unit as follows. 
Depress the footbrake four or five times to 
exhaust the vacuum, then start the engine. As 
the engine starts, there should be a noticeable 
give in the brake pedal as vacuum builds-up. 
Allow the engine to run for at least two 
minutes, and then switch it off. If the brake 
pedal is now depressed again, it should be

possible to detect a hiss from the servo as the 
pedal is depressed. After about four or five 
applications, no further hissing should be 
heard, and the pedal should feel considerably 
harder.

Steering and suspension
5 Check for any abnormalities in the steering, 
suspension, handling or road feel.
6 Drive the car, and check that there are no 
unusual vibrations or noises.
7 Check that the steering feels positive, with 
no excessive sloppiness or roughness, and 
check for any suspension noises when 
cornering and driving over bumps.

Drivetrain
8 Check the performance of the engine, 
transmission and driveline.
9 Check that the engine starts correctly, both 
when cold and hot.
10 Listen for any unusual noises from the 
engine and transmission.
11 Make sure that the engine runs smoothly 
when idling, and that there is no hesitation 
when accelerating.
12 On manual transmission models, check 
that all gears can be engaged smoothly 
without noise, and that the gear lever action is 
smooth and not abnormally vague or notchy.
13 On automatic transmission models, make 
sure that the drive seems smooth without 
jerks or engine speed flare-ups. Check that all 
the gear positions can be selected with the 
car at rest.

Clutch
14 Check that the clutch pedal moves 
smoothly and easily through its full travel, and 
that the clutch itself functions correctly, with 
no trace of slip or drag. If the movement is 
uneven or stiff in places, check the system 
components with reference to Chapter 6.

Instruments and electrical 
equipment
15 Check the operation of all instruments 
and electrical equipment.
16 Make sure that all instruments read 
correctly, and switch on all electrical 
equipment in turn, to check that it functions 
properly.

Every 20 000 miles (30 000 km) or 2 years
22 Brake fluid renewal §

I

A  W arning: B rake h yd ra u lic  flu id  
can harm  yo u r eyes and damage 
pa in ted  surfaces, so use extrem e  

zaotion when handling and pou ring  it. Do 
& :t use flu id  th a t has been standing open 
fo r some tim e, as it  absorbs m oisture from  
f re air. Excess m o is tu re  can cause a 
zangerous loss o f braking effectiveness.

1 The procedure is similar to  that for the 
bleeding of the hydraulic system as described 
in Chapter 9, except that the brake fluid 
reservoir should be emptied by syphoning, 
using a clean poultry baster or similar before 
starting, and allowance should be made for 
the old fluid to be expelled when bleeding a 
section of the circuit.
2 Working as described in Chapter 9, open 
the first bleed screw in the sequence, and 
pump the brake pedal gently until nearly all 
the old fluid has been emptied from the 
master cylinder reservoir.

HAYNES O ld h yd rau lic  flu id  is  
in va riab ly  m uch da rke r in  
co lour than the new, m aking  
i t  easy to  d istinguish the two.

3 Top-up to the upper (MAX) level mark with 
new fluid, and continue pumping until only 
the new fluid remains in the reservoir, and 
new fluid can be seen emerging from the 
bleed screw. Tighten the screw, and top the 
reservoir level up to the upper (MAX) level 
line.
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4 Work through all the remaining bleed 
screws in the sequence until new fluid can be 
seen at all of them. Be careful to keep the 
master cylinder reservoir topped-up to above 
the lower (MIN) level at all times, or air may 
enter the system and greatly increase the 
length of the task.
5 When the operation is complete, check that 
all bleed screws are securely tightened, and 
that their dust caps are refitted. Wash off all 
traces of spilt fluid, and recheck the master 
cylinder reservoir fluid level.

6 Check the operation of the brakes before 
taking the car on the road.

23 Body corrosion check %
I

2 With the car raised and securely supported, 
carry out a thorough check of the underbody 
sealant for signs of damage. If any area of the 
underbody sealant shows visible damage, the 
affected area should be repaired to prevent 
possible problems with corrosion occurring at 
a later date.

1 Check the paintwork for signs of scratches 
or blemishes. If any damage is found to have 
penetrated the undercoat, it should be 
touched in to prevent corrosion occurring.

Every 30 000 miles (45 000 km) or 3 years
24 Spark plug renewal

I
1 It is vital for the correct running, full 
performance and proper economy of the 
engine that the spark plugs perform with 
maximum efficiency. The most important 
factor in ensuring this is that the plugs fitted 
are appropriate for the engine (a suitable type 
is specified at the beginning of this Chapter). 
If this type is used and the engine is in good 
condition, the spark plugs should not need 
attention between scheduled renewal 
intervals. Spark plug cleaning is rarely 
necessary, and should not be attempted 
unless specialised equipment is available, as 
damage can easily be caused to the firing 
ends.

24.3 Undo the screws and remove the 
plastic engine cover from the top of the 

cylinder head

2 Spark plug removal and refitting requires a 
spark plug socket, with an extension which 
can be turned by a ratchet handle or similar. 
This socket is lined with a rubber sleeve, to 
protect the porcelain insulator of the spark 
plug, and to hold the plug while you insert it 
into the spark plug hole. You will also need a 
set of feeler blades, to check and adjust the 
spark plug electrode gap, and a torque 
wrench to tighten the new plugs to the 
specified torque.
3 To remove the spark plugs, open the 
bonnet, undo the screws, unscrew the engine
oil filler cap (where necessary) and remove the 
plastic engine cover from the top of the 
cylinder head (see illustration).

Early non-GDI engines
4 Note how the HT leads are routed and 
secured by clips along the top of the cylinder 
head. To prevent the possibility of mixing up 
HT leads, it is a good idea to try to work on 
one spark plug at a time.
5 If the marks on the original-equipment HT 
leads cannot be seen, mark the leads 1 to 4, 
to correspond to the cylinder the lead serves.
6 Disconnect the leads by gripping the rubber 
boot, not the lead, otherwise the lead 
connection may be fractured (see 
illustration). Each lead has a rigid extension 
pillar attached to its end, which connects to 
top of the spark plug. Note that on turbo

24.6 Disconnect the HT leads from the 
spark plugs

24.9 Ignition coil mounting bolts (arrowed) 
-  later non-GDI engines

A No 3 spark plug ignition coil (grey wiring
plug)

B No 4 spark plug ignition coil (blue wiring 
plug)

models, the spark plugs for cylinders Nos 3 
and 4 have ignition coil units built into their HT 
leads. These can be removed by removing the 
securing bolts and then pulling the coil units 
carefully from the tops of the spark plugs, 
after disconnecting the LT wiring from each 
unit.

Later non-GDI engines
7 Disconnect the wiring plugs from the two 
ignition coils fitted over Nos 3 and 4 spark 
plugs. The grey wiring plug is fitted to the coil 
on No 3 plug (which serves plugs 2 and 3), 
and the blue plug is fitted to the coil on No 4 
plug (which serves plugs 1 and 4).
8 Carefully pull upwards on the HT lead 
connectors (not the leads themselves) on 
Nos 1 and 2 plugs, and disconnect them 
from the spark plugs below.
9 Remove the bolt securing each coil, and 
pull them carefully upwards off their 
respective spark plugs (see illustration).

GDI engine
10 Disconnect the wiring plug from each of 
the four ignition coils which are fitted over the 
spark plugs (see illustration).
11 Remove the two mounting bolts from 
each coil, noting the earth wire fitted to one of 
the bolts, and carefully pull the coils upwards 
off the spark plugs (see illustrations). 
Although it appears there would be no serious 
consequences if the coils were mixed up, it 
makes sense to mark them for position as 
they are removed (No 1 at the timing belt end 
of the engine).

24.10 Disconnect the wiring plug from  
each c o il. . .
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24.11 a . . .  then rem ove the tw o  mounting  
bolts, noting the earth w ires . . .

24.13 Examine each spark plug as it is 
rem oved

AJI engines
12 Unscrew the spark plugs, ensuring that 
—■= socket is kept in alignment with each plug
-  * :he socket is forcibly moved to either side, 
r-5  porcelain top of the plug may be broken 
r~  (see illu s tra tio n ). On GDI engines in 
z i-.icu la r, a very slim-walled socket will be 
-•e^ded. If any undue difficulty is encountered 
*~en unscrewing any of the spark plugs, 
^■efully check the cylinder head threads and 
sea ng surfaces for signs of wear, excessive 
:c "o s io n  or damage; if any of these 
renditions is found, seek the advice of a

er as to the best method of repair.
13 As each plug is removed, examine it as 
r i ’.-z .vs -  this will give a good indication of the 
^T'-c tion of the engine (see illustration):
£ * the insulator nose o f the spark p lug is 

dean and white, w ith no deposits, this is 
ndicative o f a weak mixture, 

z '* the tip  and insulator nose are covered 
•vrth hard black-looking deposits, then this 
s indicative that the m ixture is too rich.

:  Should the p lug be black and oily, then it
5 likely that the engine is fairly worn, as 
as// as the m ixture being too rich. 

r  * the insulator nose is covered w ith ligh t 
:an to greyish-brown deposits, then the 
~ixture is correct, and it is likely that the 
engine is in good condition. 

v * _ ie  spark plug electrode gap is of 
sDrsoerable importance as, if it is too large or 
r c  small, the size of the spark and its efficiency 

je  seriously impaired. The gap should be set 
tz  —e value given in the Specifications. Note 
t z ' r>n certain types of spark plug with

24.11b . . .  and pull the coil upw ards to  24.12 Unscrew  the  spark plugs from  the  
rem ove it cy linder head

24.18 Refit the spark plugs and tighten  
them  to  specified torque

specially-shaped or multiple electrodes it is not 
necessary or possible to adjust the electrode 
gap; check with the manufacturer’s instructions.
15 To set the electrode gap, where possible, 
measure the gap w ith a feeler blade or 
adjusting tool, and then bend open, or closed, 
the outer plug electrode until the correct gap 
is achieved. The centre electrode should 
never be bent, as this may crack the insulation 
and cause plug failure, if nothing worse. If the 
outer electrode is not exactly over the centre 
electrode, bend it gently to align them.
16 Before fitting the spark plugs, check that 
the threaded connector sleeves at the top of 
the plugs are tight, and that the plug exterior 
surfaces and threads are clean.
17 On installing the spark plugs, first check 
that the cylinder head thread and sealing 
surface are as clean as possible; use a clean 
rag w rapped around a paintbrush to wipe 
clean the sealing surface. Ensure that the 
spark plug threads are clean and dry then 
screw them in by hand where possible. Take 
extra care to enter the plug threads correctly.
18 When each spark plug is started correctly 
on its threads, screw it down until it just seats 
lightly, then tighten it to  the specified torque 
wrench setting (see illustra tion and Tool tip).
19 Reconnect the HT leads/ignition coils in 
their correct order, pressing each one firmly 
into position.
20 On models with coils fitted over the plugs, 
make sure the wiring clips and earth wires are 
refitted as noted before removal, and tighten 
the coil mounting bolts to the specified torque.
21 Finally, refit the engine cover.

TAAI

E specia lly  on engines w here the  p lu g s  
are deep ly recessed, th e re  is  a danger 
o f cross-th read ing  the  p lu g s  as they are  
screw ed in . To avo id  th is  p o ss ib ility , f i t  
a s h o rt le n g th  o f ru b b e r hose o ve r the  
end  o f the  spark p lug . The fle x ib le  hose  
a c ts  as a u n ive rsa l jo in t to  h e lp  a lig n  
the  p lu g  w ith  the  p lu g  hole. S hould the  
p lu g  b e g in  to  c ro ss -th re a d , th e  hose  
w ill s lip  on th e  sp a rk  p lu g , p re ve n tin g  
th re a d  dam age to  th e  a lu m in iu m  
cy lin d e r head.

25 Air cleaner element renewal %•

1 Release the spring clips which secure the air 
cleaner lid to the housing (see illus tra tion ). 
Where necessary, also disconnect the wiring 
connector from the mass airflow sensor, tc 
avoid straining the wiring.

25.1 Release the  spring c lips w hich secure  
the  a ir c leaner lid to  the  housing

expert22 nnn http://rutracker.org
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25.2 Lift o ff the lid, and remove the air 
cleaner element

25.3 Wipe clean inside the housing and lid 
with a cloth

2 Lift off the lid, and remove the air cleaner 
element (see illustration).
3 Wipe clean inside the housing and lid with a 
cloth (see illustration). Be careful not to 
sweep debris into the air inlet on the lid of the 
air cleaner housing -  this is particularly 
important on turbo models.
4 Fit the new element, making sure it is the 
right way up. Press the seal on the rim of the 
element into the groove on the housing.
5 Refit the lid and secure it with the spring 
clips.

Every 40 000 miles (60 000 km) or 4 years
26 Automatic transmission 

fluid renewal

See Chapter 7B.

27 Brake servo vacuum hose ^  
check (GDI engine) ^

1 Trace the brake servo vacuum hose from 
the servo unit on the driver's side of the 
engine compartment to the inlet manifold 
main connection (remove the engine top 
cover for access). Typically, there will also be

27.1 Brake servo hose connections over 
the inlet manifold

28.5 Spraying carburettor cleaner around 
the throttle plate

a rigid pipe section on top of the manifold -  
the hose connections here should be checked 
as well (see illustration).
2 Before removing the hose, check it 
externally for signs of damage, typically in the 
form of splits (at ends or bends), chafing or 
melting/burning (through close contact with 
moving or hot components).
3 Disconnect the vacuum hose from the inlet 
manifold by pressing down the retaining clip -  
those at the rigid pipe section on top of the 
manifold have spring-type clips, which may 
not survive being disconnected (obtain 
Jubilee clip substitutes) (see illustration). 
Check inside the end of the hoses, and inside 
the pipe stubs, for any sign of blockage, and 
clean as necessary.
4 On completion, securely refit the hose to the

27.3 Disconnecting a servo hose from the 
top of the manifold

GDI engine

manifold. If desired, the operation of the servo 
can be checked as described in Section 21.

28 Throttle housing cleaning %  
(GDI engine)

1 For a thorough job of cleaning, the throttle 
housing should really be removed as 
described in Chapter 4B, Section 10.
2 However, an adequate job may be done 
with the throttle housing in place. Remove the 
engine top cover, then loosen the hose clips 
securing the air inlet duct to the airflow meter 
and throttle housing. Disconnect the breather 
hose from the rear of the cylinder head, and 
carefully remove the inlet duct.
3 Where applicable, prise out the 
tamperproof plug on the throttle housing 
which covers the idle adjusting screw.
4 Slowly turn the idle screw into the throttle 
housing until it just seats, noting the number 
of turns required to do so -  this will give you a 
reference setting to reset the screw on 
completion. Now remove the screw 
completely, together with its sealing O-ring.
5 The throttle housing must now be cleaned 
internally. Volvo recommend using a nylon 
brush of some kind (an old toothbrush?) for 
this, to avoid damaging the internal surfaces. 
If the deposits are found to be heavy, 
carburettor cleaner may be used -  as this is 
available in aerosol form, it’s particularly 
useful for cleaning where access is limited, 
especially if the extension tube is fitted to the 
aerosol nozzle (see illustration).
6 Pay close attention to the throttle plate 
inside the throttle housing -  deposits often 
accumulate at the lower edge of the plate, 
and these.must be removed (see illustration). 
Open the throttle by manually operating the 
throttle linkage to ensure complete cleaning is 
achieved.
7 Make sure that the throttle housing air 
passages are clear, including the port 
containing the idle screw. Do not allow carbon 
debris to enter the engine, nor to block the air 
passages, during cleaning.
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8 On completion, refit the idle screw using a 
■-5W O-ring, and reset its position by 
bottoming it, then unscrewing it the number of 
i im s  noted.

29 Crankcase ventilation 
system check

Checking
1 Tne components of this system require no 
=r:ention other than to check that all 
. " t ila t io n  hoses, and the ports they are 
rcnnected to, are clear and undamaged. An 
protective crankcase ventilation system can

cause high exhaust emissions readings, 
exhaust smoke and poor running. In extreme 
cases, the catalytic converter can also be 
damaged.

Flame trap renewal
2 Earlier models were fitted with a flame trap, 
and the manufacturer initially specified that this 
component should be renewed at the interval 
specified here. However, the flame trap was 
deleted on later models and, at the time of 
writing, it was unclear whether routine renewal 
of this component was still a requirement. We 
suggest that you seek up-to-date information 
relevant to your particular model from a Volvo 
dealer before proceeding. The renewal 
procedure is given here for reference.

3 Undo the screw and remove the cover over 
the accelerator cable drum and linkage.
4 Locate the flame trap housing which is 
situated in the duct elbow, in front of the 
throttle housing.
5 Turn the flame trap housing to the left to 
release the bayonet fastening. Withdraw the 
housing but do not disconnect the ventilation 
hose.
6 Remove the flame trap from the housing 
and clean the housing thoroughly. It is 
advisable to blow through all the hoses with 
compressed air and to change the engine oil 
whenever the flame trap is renewed.
7 Fit the new flame trap using a reversal of 
the removal procedure.

Every 80 000 miles (120 000 km) or 8 years
30 Fuel filter renewal

A  W arning: B efore carrying  ou t the  
fo llo w in g  opera tion , re fe r to  the  
precautior s given in ‘Safety firs t!’ 

at the beginning o f th is  m anual, and follow  
Ctsm im p lic itly . P e tro l is  a h igh ly- 
:T~rgerous and  vo la tile  liq u id , and the  
precautions necessary when hand ling  it  
cannot be overstressed.

1 ~~e fuel filter is located under the rear of the

car, just forward and to the left of the fuel 
tank. Ensure that the engine has cooled 
completely before starting work.
2 Depressurise the fuel system with reference 
to Chapter 4A or 4B.
3 Disconnect the battery negative lead. Refer 
to Disconnecting the battery in the Reference 
section of this manual.
4 Raise the rear of the car and support it 

.securely on axle stands (see Jacking and
vehicle support).
5 Undo the securing screws and release the 
press-stud fixings, then remove the plastic 
cover panel(s) to expose the fuel filter (see 
illustration).

3C-5 Remove the plastic cover panel under 
the car to expose the fuel filte r

30.8 Disconnect the quick-release couplings 
using an open-ended spanner or a forked 

tool to  push back the coupling sleeves

6 If there is a large volume of fuel in the tank, 
there is the possibility that fuel may syphon 
from the tank when the fuel supply pipe is 
disconnected from the fuel filter. To prevent 
this from happening, apply a proprietary hose 
clamp to the rubber section of fuel hose 
leading from the fuel tank to the fuel filter.
7 Thoroughly clean the area around the fuel 
pipe couplings at each end of the filter, then 
cover both with absorbent cloths. Place a 
container underneath the fuel couplings to 
catch the spilt fuel.
8 Disconnect the quick-release couplings 
using an open-ended spanner to push back 
the coupling sleeves. Be prepared for an initial 
release of fuel as the couplings are released, 
particularly from the fuel delivery line that 
leads to the engine compartment. Plug the 
coupling or clamp the flexible section of the 
fuel delivery line, to prevent further loss of fuel 
(see illustration).
9 Undo the filter mounting strap retaining bolt 
and remove the filter (see illustrations).
10 Fit the new filter, making sure it is the 
same way round as the old one. Observe the 
arrow on the new filter showing the direction 
of fuel flow (see illustration).
11 Secure the filter with the mounting strap 
then push the fuel pipe couplings firmly back 
on the filter outlets (see illustration). Give 
each pipe coupling a tug to confirm that it has

30.9a Undo the filte r mounting strap 
retaining b o lt . . .

30.9b , and remove the filte r
30.10 Fit the new filter, observing the 
arrow on the new filte r showing the 

direction of fuel flow
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reconnected correctly. On completion, refit 
the plastic cover panel securely.
12 Reconnect the battery. Run the engine 
and check that there are no fuel leaks.

A  W arning: Dispose o f the o ld  filte r  
safely; it  w ill be h igh ly flam m able, 
and m ay explode i f  th row n on a 
fire.

31 Timing belt renewal

Refer to the information given in Chapter 2A 
or 2B.

32 Auxiliary drivebelt renewal

Except GDI engine
1 The correct drivebelt tension is continually 
maintained by an automatic adjuster and 
tensioner assembly. This device is bolted to 
the front of the engine and incorporates a 
spring-loaded idler pulley.
2 Unbolt and remove the metal guard from 
the power steering pump casing, to expose 
the top of the power steering pump pulley 
(see illustration).
3 The tensioner idler pulley must be released 
to allow removal of the drivebelt. To do this, fit 
a ring spanner to the idler pulley centre bolt

30.11 Push the fuel pipe couplings firm ly 
back on the filte r outlets

and pivot it clockwise until the locking holes 
on the tensioner body line up (see 
illustrations). Note: Access is very lim ited; if  
you find it d ifficu lt to reach the tensioner, try 
supporting the front o f the car on axle stands 
and removing the left-hand front roadwheei. If 
the wheel arch liner is then removed, access 
to the side o f the engine can be gained via the 
wheel arch.
4 Hold the pulley in the released position 
using the spanner, then pass a metal rod 
through the locking holes to hold the 
tensioner pulley in the released position -  a 
twist drill bit is ideal for this purpose (see 
illustration). The spanner can be removed 
once the tensioner has been locked in 
position.
5 The drivebelt can now be slipped the belt 
off all the pulleys and removed from the 
engine compartment (see illustration).

32.2 Unbolt and remove the metal guard 
from the power steering pump casing, to 

expose the top of the pump pulley

32.3a Fit a ring spanner to the idler pulley 
centre bolt and pivot it clockwise until the 
locking holes on the tensioner body line up

6 Fit the new belt over each pulley in turn, 
ensuring that it is properly seated. Fit the ring 
spanner to the pulley centre bolt and apply 
pressure in a clockwise direction, then 
carefully remove the drill bit/locking tool and 
release the tensioner gradually. Do not allow 
the tensioner to fly back unchecked, as 
damage to spring mechanism may result.
7 The tensioner mechanism should 
automatically take up the free play in the 
drivebelt; rotate the engine using a socket and 
wrench on the crankshaft sprocket to ensure 
that the belt is correctly located on all the 
pulleys.
8 On completion, refit the metal guard over 
the power steering pump pulley, and tighten 
the bolts securely.

GDI engine
Power steering pump/air conditioning 
compressor drivebelt
9 Loosen the right-hand front roadwheei 
nuts, then jack up the front of the car, anc 
support on axle stands (see Jacking anc 
vehicle support). Remove the wheel. Foi 
better access to the drivebelts from below 
remove the wheel arch access panel, which is 
secured by three bolts (one in front of the 
washer reservoir, which will require the fronl 
undershield to be partially removed also) (see 
illustrations).

32.3b End view of the auxiliary drivebelt 
and pulleys -  except GDI engine

32.4 Pass a metal rod (arrowed) through the 
locking holes to hold the tensioner pulley in 

the released position -  a drill bit is ideal
32.5 The drivebelt can now be slipped off 

all its pulleys
32.9a Remove a tota l of three bolts . . .
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32.9b . . .  and take out the wheel arch 
access panel

srs drivebelt routing fo r models w ithout air 
conditioning, shown by the dotted line

w _oosen the nut at the centre of the 
rj seoelt tensioner pulley, then turn the 
zz _ster bolt at the front of the engine to 
T?*sse the drivebelt tension until the belt can 

slipped from the pulleys (see 
'lustrations). If both drivebelts are being 
^-C'.ed or renewed, this belt comes off first, 
:;-c joes back on last (it ‘traps’ the alternator 

A lien in place).
... =t the new drivebelt around the pulleys.
*.■— odels without air conditioning, note that 
T-i r-e t  fits round the outside of the tensioner 

-e . rather than the inside. Make sure the 
”■ eoelt is located properly in the pulley 
j r x . es, and is not displaced to one side by 
rs"C  one groove out.

adjuster bolt (arrowed)

and lockbolt (arrowed)

12 Turn the tensioner adjuster bolt to tension 
the belt. The tension is checked on the top run 
of the belt, midway between the two pulleys -  a 
total deflection (up-and-down) of around 10 to
12 mm is the target (see illustration). When 
the tension is correct, tighten the tensioner 
pulley centre nut. A new drivebelt will tend to 
stretch slightly after first use, but do not 
overtension the belt in anticipation, as 
expensive damage may be done to the driven 
components. Instead, recheck a new belt’s 
tension after a few hundred miles.
Alternator drivebelt
13 Remove the power steering pump/air 
conditioning compressor drivebelt as 
described previously in this Section.
14 Loosen the adjuster bolt and lockbolt 
located above the alternator at the rear of the 
engine, then, working from below, loosen the

32.10b Removing the drivebelt

32.14b Alternator pivot bolt nut 
(arrowed)

pivot bolt nut at the base of the alternator (see 
illustrations). Turn the adjuster bolt to release 
the drivebelt tension, until the alternator 
drivebelt can be removed.
15 Fit the new drivebelt around the pulleys, 
making sure the drivebelt is located properly 
in the pulley grooves.
16 Turn the adjuster bolt to tension the belt, 
then lock it in place with the lockbolt. The 
tension is checked on the top run of the belt, 
midway between the two pulleys -  a total 
deflection (up-and-down) of around 10 to
12 mm is the target. As with the other belt, do 
not overtension it (or the alternator bearings 
will suffer), and recheck a new belt’s tension 
after a few hundred miles.
17 On completion, tighten the alternator pivot 
bolt nut, refit the other drivebelt, refit the 
engine undershields and lower the car to the 
ground.

Every 2 years, regardless of mileage
Coolant renewal

doling system draining

A  W arning: W ait u n til the engine is 
co ld  be fo re  s ta rtin g  th is  p ro 
cedure. Do no t allow  antifreeze to 

in contact w ith  your skin, o r w ith  the 
•' surfaces. R inse o ff sp ills  

ed ia te ly w ith  p le n ty  o f w ater. Never

leave antifreeze  ly in g  around in  an open 
container, o r in a puddle in the driveway o r 
on the garage floor. Children and pets are 
a ttracted  by its  sweet sm ell, b u t antifreeze  
can be fa ta l i f  ingested.
1 With the engine completely cold, firmly 
apply the handbrake then jack up the front of 
the car and support it on axle stands. Remove 
the retaining screws/fasteners and remove the 
front section of the undershield to gain access 
to the base of the radiator.
2 Unscrew and remove the expansion tank 
filler cap, then position a suitable container

beneath the coolant drain outlet at the base of 
the radiator.
3 Loosen the drain plug (there is no need to 
remove it completely) and allow the coolant to 
drain into the container. If desired, a length of 
tubing can be fitted to the drain outlet to 
direct the flow of coolant during draining (see 
illustrations).
4 When the flow of coolant stops, reposition the 
container underneath the drain plug on the rear 
of the cylinder block (not fitted to all engines). 
Unscrew the drain plug and allow the remainder 
of the coolant to drain into the container.
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33.3a Remove the front section of the 
engine undershield to gain access to the 

radiator drain plug (arrowed)
5 If the coolant has been drained for a reason 
other than renewal, then provided it is clean 
and less than two years old, it can be re-used, 
though this is not recommended.
6 Securely tighten the radiator and cylinder 
block drain plugs on completion of draining.

Cooling system flushing
7 If coolant renewal has been neglected, or if 
the antifreeze mixture has become diluted, 
then in time, the cooling system may gradually 
lose efficiency, as the coolant passages 
become restricted due to rust, scale deposits, 
and other sediment. The cooling system 
efficiency can be restored by flushing the 
system clean.
8 The radiator should be flushed 
independently of the engine, to avoid 
unnecessary contamination.

Radiator flushing
9 To flush the radiator, first tighten the 
radiator drain plug securely.
10 Disconnect the top and bottom hoses and 
any other relevant hoses from the radiator, 
with reference to Chapter 3.
11 Insert a garden hose into the radiator top 
inlet. Direct a flow of clean water through the 
radiator, and continue flushing until clean 
water emerges from the radiator bottom 
outlet.
12 If after a reasonable period, the water still 
does not run clear, the radiator can be flushed 
with a good proprietary cleaning agent. It is 
important that their manufacturer’s 
instructions are followed carefully. If the 
contamination is particularly bad, insert the 
hose in the radiator bottom outlet, and 
reverse-flush the radiator.

Engine flushing
13 To flush the engine, remove the 
thermostat as described in Chapter 3, then 
temporarily refit the thermostat cover.
14 With the top and bottom hoses 
disconnected from the radiator, insert a 
garden hose into the radiator top hose. Direct 
a clean flow of water through the engine, and 
continue flushing until clean water emerges 
from the radiator bottom hose.
15 On completion of flushing, refit the 
thermostat and reconnect the hoses with 
reference to Chapter 3.

33.3b Unscrew the plug and allow the 
coolant to  drain into a suitable container 
(note the tubing fitted to the drain outlet)

Cooling system filling
16 Before attempting to fill the cooling 
system, make sure that all hoses and clips are 
in good condition, and that the clips are tight. 
Note that an antifreeze mixture must be used 
all year round, to prevent corrosion of the 
engine components (see following Sub- 
Section). Also check that the radiator and 
cylinder block drain plugs are securely 
tightened, and ail hoses disturbed on draining 
are reconnected and securely held in position 
by their retaining clips.
17 Securely refit the undershield, then lower 
the car to the ground.
18 Remove the expansion tank filler cap, and 
slowly fill the system until the coolant level 
reaches the MAX mark on the side of the 
expansion tank.
19 On GDI and turbo engine models, loosen 
the bleed screw to remove any trapped air 
from the system; on GDI engines, the screw is 
located on top of the thermostat housing (see 
illustration), while turbo models have a bleed 
screw in the bottom hose. As soon as coolant 
free of air bubbles flows from the hose, 
tighten the bleed screw securely. Check the 
coolant level in the expansion tank and top-up 
if necessary.
20 On all models, refit and tighten the 
expansion tank filler cap.
21 Start the engine, and allow it to run until it 
reaches normal operating temperature.
22 Stop the engine, and allow it to cool, then 
recheck the coolant level with reference to 
Weekly checks. Top-up the level if necessary 
and refit the expansion tank filler cap.

Antifreeze mixture
23 The antifreeze should always be renewed 
at the specified intervals. This is necessary 
not only to maintain the antifreeze properties, 
but also to prevent corrosion which would 
otherwise occur as the corrosion inhibitors 
become progressively less effective.
24 Always use an ethylene-glycol based 
antifreeze which is suitable for use in mixed- 
metal cooling systems. The quantity of 
antifreeze and levels of protection are given in 
the Specifications.
25 Before adding antifreeze, the cooling 
system should be completely drained,

33.19 GDI engine bleed screw (arrowed) 
on thermostat housing

preferably flushed, and all hoses checked for 
condition and security.
26 After filling with antifreeze, a label should 
be attached to the expansion tank, stating the 
type and concentration of antifreeze used, 
and the date installed. Any subsequent 
topping-up should be made with the same 
type and concentration of antifreeze.
27 Do not use engine antifreeze in the 
windscreen/tailgate washer system, as it will 
cause damage to the paintwork. A 
screenwash additive should be added to the 
washer system in the quantities stated on the 
bottle.
Airlocks
28 If, after draining and refilling the system, 
symptoms of overheating are found which did 
not occur previously, then the fault is almost 
certainly due to trapped air at some point in 
the system, causing an airlock and restricting 
the flow of coolant; usually, the air is trapped 
because the system was refilled too quickly.
29 If an airlock is suspected, first try gently 
squeezing all visible coolant hoses. A coolant 
hose which is full of air feels quite different to 
one full of coolant, when squeezed. After 
refilling the system, most airlocks will clear 
once the system has cooled, and been 
topped-up.
30 While the engine is running at operating 
temperature, switch on the heater and heater 
fan, and check for heat output. Provided there 
is sufficient coolant in the system, any lack of 
heat output could be due to an airlock in the 
system.
31 Airlocks can have more serious effects 
than simply reducing heater output -  a severe 
airlock could reduce coolant flow around the 
engine. Check that the radiator top hose is hot 
when the engine is at operating temperature -  
a top hose which stays cold could be the 
result of an airlock (or a non-opening 
thermostat).
32 If the problem persists, stop the engine 
and allow it to cool down completely, before 
unscrewing the expansion tank filler cap or 
loosening the hose clips and squeezing the 
hoses to bleed out the trapped air. In the 
worst case, the system will have to be at least 
partially drained (this time, the coolant can be 
saved for re-use) and flushed to clear the 
problem.



Chapter 2 Part A:
Engine (except GDI) in-car repair procedures
Contents
-uxiliary drivebelt check and renewal............................. See Chapter 1
Camshaft left-hand oil seals -  renewal ...............................................  5
Camshaft right-hand oil seals -  renew al............................................. 4
Camshafts and tappets -  removal, inspection and refitting .............  6
Compression test -  description and interpretation............................  2
C'-ankshaft oil seals -  renewal.............................................................. 8
C finder head -  removal and refitting .................................................  7
E"«ine mountings -  removal and re fitting .............................................11

Engine oil and filter renewal.............................................. See Chapter 1
Engine oil level check .............................................. See Weekly checks
Flywheel/driveplate -  removal, inspection and refitting ..................... 10
General inform ation...............................................................................  1
Oil pressure switch -  removal and re fitting .......................................... 13
Oil pump -  removal, inspection and refitting.......................................  9
Timing belt -  removal and refitting .....................................................  3
Variable valve timing control valve -  removal and re fittin g ................. 12

Degrees of difficulty
Easy, suitable for 
novice with little 
experience

% Fairly easy, suitable 
for beginner with 
some experience

I s
Fairly difficult,
suitable for competent 
DIY mechanic ^

Difficult, suitable for ^  
experienced DIY ^

%mechanic

Very difficult, Itsuitable for expert DIY >v 
or professional ^

Specifications
General

...........................................................................................................  Four-cylinder, twin overhead camshaft, 16-valve
E'cine codes:

3^164S (1.6 litre)....................................................................................  1587 cc, non-turbo
3-1164S2 (1.6 litre)..................................................................................  1587 cc, non-turbo, variable valve timing (WT)
B-i184S (1.8 litre)....................................................................................  1731 cc, non-turbo
54184S2/3 (1.8 litre ).............................................................................. 1783 cc, non-turbo, variable valve timing (WT)
B—194T (1.9 litre)....................................................................................  1855 cc, 16-valve, turbocharged (147 kW)
5-^194T2 (1.9 litre)..................................................................................  1855 cc, 16-valve, turbocharged (147 kW), variable valve timing (WT)
3-i204S (2.0 litre)....................................................................................  1948 cc, 16-valve, non-turbo
=-i204S2 (2.0 litre)..................................................................................  1948 cc, 16-valve, non-turbo, variable valve timing (WT)
=-i204T (2.0 litre)....................................................................................  1948 cc, 16-valve, turbocharged (118 kW)
5-1204T2/3 (2.0 l it re ) .............................................................................. 1948 cc, 16-valve, turbocharged (118 kW), variable valve timing (WT)
34204T5 (2.0 litre)..................................................................................  1948 cc, 16-valve, turbocharged (147 kW), variable valve timing (WT)

stroke:
'.6  litre ................................................................................................... 81.0 mm/77.0 mm
' .8 litre:

B4184S..............................................................................................  83.0 mm/80.0 mm
B4184S2/3 ........................................................................................  83.0 mm/82.4 mm

* .9 litre ..................................................................................................  81.0 mm/90.0 mm
2 0 litre ...................................................................................................  83.0 mm/90.0 mm

Crepression pressure:
'*on-turbo engines ................................................................................ 13 to 15 bar (189 to 218 psi)
"urbo engines........................................................................................  11 to 13 bar (160 to 189 psi)
< ariation between cylinders .................................................................  2 bar (29 psi) maximum

- r r q  o rd e r................................................................................................  1 - 3 - 4 - 2  (No 1 at timing belt end of engine)

_ _ iD ric a tio n  s y s te m
I  r-'essure (hot engine with new oil filter):

750 rpm ............................................................................................  1 bar (14.5 psi) minimum
4000 rpm .......................................................................................... 3.5 bar (51 psi) minimum

I>. :  ̂ mp ty p e ............................................................................................  Gear, driven from crankshaft
i im u m  oil pressure .............................................................................. 7 bar (102 psi)

-ei<=* valve opening pressure...................................................................  5 bar (73 psi)
=-sssjre relief valve spring free height....................................................  82.13 mm
Ii_"= otor-to-housing clearance.............................................................  0.35 mm
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T o rq u e  w re n c h  s e t t in g s *  Nm ib f f t
Auxiliary drivebelt tensioner p u lley ...........................................................  25 18
Camshaft position sensor trigger wheel bolt ..........................................  17 13
Camshaft sprocket bolts:

Conventional sprocket (three bolts) .....................................................  20 15
W T sprocket centre bolt ...................................................................... 90 66
W T  sprocket centre p lu g ...................................................................... 35 26

Crankshaft pulley-to-sprocket bolts:
Stage 1 ...................................................................................................  25 18
Stage 2 ...................................................................................................  Angle-tighten a further 30°

Crankshaft sprocket centre nut ....................................................................180 133
Cylinder head lower section to block**:

Stage 1 ...................................................................................................  20 15
Stage 2 ...................................................................................................  60 44
Stage 3 ...................................................................................................  Angle-tighten a further 130°

Cylinder head upper section to lower section ........................................  17 13
Engine mountings:

Engine/transmission crossmember to bodyw ork................................ 69 51
Front mounting to engine bracket .......................................................  55 41
Front mounting to engine/transmission crossmember.......................  35 26
Left-hand mounting:

Engine mounting to bodywork bracket............................................  98 72
Engine mounting-to-transmission bracket n u ts .............................. 45 33

Rear mounting to engine/transmission bracket ..................................  55 41
Rear mounting to engine/transmission crossm ember.......................  35 26
Right-hand mounting:

Engine mounting to bodywork bracket:
Stage 1 ........................................................................................... 50 37
Stage 2 ........................................................................................... Angle-tighten a further 60°

Engine mounting to engine:
Stage 1 ........................................................................................... 67 49
Stage 2 ........................................................................................... Angle-tighten a further 60°

Flywheel/driveplate**:
Stage 1 ...................................................................................................  45 33
Stage 2 ...................................................................................................  Angle-tighten a further 65°

Knock sensor ........................................ ....................................................  20 15
Manifold nuts/bolts....................................................................................  25 18
Oil pickup ...................................................................................................  18 13
Oil pressure sw itch ....................................................................................  25 18
Oil pump to cylinder b lo c k .............................................................  10 7
Pipe unions.................................................................................................  26 19
Roadwheei nuts ......................................................................................... 110 81
Sump drain p lu g ......................................................................................... 35 26
Timing belt idler pulley ..............................................................................  25 18
Timing belt automatic tensioner bolts .....................................................  25 18
Timing belt automatic tensioner pulley.....................................................  40 30
Timing belt manual tensioner centre b o l t ................................................  20 15
W T  control valve mounting b o lts .............................................................  10 7
* Oiled threads unless otherwise stated 
** New nuts/bolts must always be used

1 General information

How to use this Chapter
This Part of Chapter 2 describes those 

repair procedures that can reasonably be 
carried out on the non-GDI engine while it 
remains in the car (owners of the GDI engine 
should refer to Part B of this Chapter). If the 
engine has been removed from the car and is 
being dismantled as described in Part C, any 
preliminary dismantling procedures can be 
ignored.

Note that, while it may be possible 
physically to  overhaul items such as the 
p iston/connecting rod assemblies while 
the engine is in the car, such tasks are not 
normally carried out as separate 
operations. Usually, several additional 
procedures (not to mention the cleaning of 
com ponents and oilways) have to be 
carried out. For this reason, all such tasks 
are classed as major overhaul procedures, 
and are described in Part C of this 
Chapter.

Part C describes the removal of the engine/ 
transmission from the vehicle, and the full 
overhaul procedures that can then be carried 
out.

Engine description
All engines in the S40 & V40 range are

4-cylinder, in-line units, of the double 
overhead camshaft type incorporating two 
inlet valves and two exhaust valves per 
cylinder. The engine is mounted transversely 
on a subframe in the engine bay.

The entire engine is constructed of 
aluminium, and consists of five sections. The 
cylinder head comprises an upper and lower 
section, with the cylinder block, intermediate 
section and sump forming the other three. The 
upper and lower sections of the cylinder head 
are mated along the centre line of the 
camshafts, while the cylinder block anc
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-termediate section are mated along the 
rsnkshaft centre line. A conventional cylinder 
- « d  gasket is used between the cylinder 
-ead and block, with liquid gaskets being 
_sed in the joints between the other main 
sections.

—ne cylinder block incorporates four cast- 
rz - dry cylinder liners, which are cast into the 
r  r-ck and cannot be renewed. Cast-iron 

"forcements are also used in the 
rtsmiediate section as strengthening agents 
!• r e  main bearing areas.

Z'-'jb to the camshaft is by a toothed timing 
:e t  and sprockets, incorporating an 
s.tomatic or manual tensioning mechanism 
ifsend ing  on model). The timing belt also 

r r  .es the coolant pump. All accessories are 
r r  .en from the crankshaft pulley by a single 
- _-ti-ribbed auxiliary drivebelt.

~-.s cylinder head is of the crossflow type, 
r e  ".let ports being at the front of the engine 
arc the exhaust ports at the rear. The upper 
section of the cylinder head functions as a 

bined valve cover and camshaft cover, 
r e  camshafts run in plain bearings integral to 
r e  two cylinder head sections. Valve 
ic t-a tion  is by maintenance-free hydraulic 
sroets, acted upon directly by the camshaft 
cc-es. Models from approximately 1999 
rr.vards feature variable valve timing (WT), 
•-e re  the exhaust camshaft timing is varied 
.roer the control of the engine management 
r ?3tem to boost both low-speed torque and 
-c-end power.

~~s crankshaft runs in five shell-type main 
;ea''ngs; the connecting rod big-end 
r«£r-ngs are also of the shell type. Crankshaft 
3-.~ Dat is taken by thrustwashers which are
3 - ^tegral part of the No 3 main bearing 
S">f s.

~-.e lubrication system is of the full-flow, 
i-'sssure-feed type. Oil is drawn from the 
a-— p by a gear-type pump, driven from the 
- “ -hand end of the crankshaft. Oil under 
rrsssjre passes through a filter before being 
-sc to the various shaft bearings and to the 
i=..5 gear. An external oil cooler, 
’-cc'-porated in the oil filter housing, is fitted to 
-L/rccharged models. Turbo models are also 
sc - oped with separate oil feed and return 
s-es :or the turbocharger bearings.

Operations with engine in car
following work can be carried out with 

r e  engine in the car: 
z. Zompression pressure -  testing. 
r  ~~iing belt -  removal and refitting, 
z Zamshaft o il seals -  renewal. 
r  Z-amshafts and tappets -  removal and 

-ratting.
Z. inder head -  removal and refitting.

- Z . nder head and pistons -  
Decarbonising.

-  Z-'ankshaft oil seals -  renewal.
- Z pump -  removal and refitting.
i - .v/heei/driveplate -  removal and 

■ratting.
j  E'-gine mountings -  removal and refitting.

2 Compression test -  %
description and interpretation

A  W arning: S tand c lea r o f the  
engine w hile  i t  is  being cranked. 
Even though the fue l and ign ition  

system s shou ld  be d isab led  beforehand, 
there is s till a fire  risk, o r the possible risk  
o f persona l in ju ry, e ith e r th rough debris  
being e jected  from  the spark p lug  holes 
under pressure o r from  co n ta c t w ith  
moving parts.
1 When engine performance is down, or if 
misfiring occurs which cannot be attributed to 
the ignition or fuel systems, a compression 
test can provide diagnostic clues as to the 
engine’s condition. If the test is performed 
regularly, it can give warning of trouble before 
any other symptoms become apparent.
2 The engine must be fully warmed-up to 
normal operating temperature, the battery 
must be fully-charged, and all the spark plugs 
must be removed (see Chapter 1). The aid of 
an assistant will also be required.
3 Disable the ignition system by dis
connecting the crankshaft sensor wiring at the 
connector located just above the inlet manifold. 
Also disconnect the wiring connectors to each 
fuel injector to prevent unburned fuel from 
damaging the catalytic converter (alternatively, 
locate and temporarily remove fuse number 17 
from the engine compartment fusebox).
4 Fit a compression tester to the No 1 cylinder 
spark plug hole -  the type of tester which 
screws into the plug thread is to be preferred.
5 Have the assistant hold the throttle wide 
open, and crank the engine on the starter 
motor; after one or two revolutions, the 
compression pressure should build-up to a 
maximum figure, and then stabilise. Record 
the highest reading obtained.
6 Repeat the test on the remaining cylinders, 
recording the pressure in each.
7 All cylinders should produce very similar 
pressures; a difference of more than 2 bars 
between any two cylinders indicates a fault. 
Note that the compression should build-up 
quickly in a healthy engine; low compression 
on the first stroke, followed by gradually- 
increasing pressure on successive strokes, 
indicates worn piston rings. A low 
compression reading on the first stroke, which 
does not build-up during successive strokes, 
indicates leaking valves or a blown head 
gasket (a cracked cylinder head could also be 
the cause). Deposits on the undersides of the 
valve heads can also cause low compression.
8 If the pressure in any cylinder is low, carry 
out the following test to isolate the cause. 
Introduce a teaspoonful of clean oil into that 
cylinder through its spark plug hole, and 
repeat the test.
9 If the addition of oil temporarily improves 
the compression pressure, this indicates that 
bore or piston wear is responsible for the 
pressure loss. No improvement suggests that

leaking or burnt valves, or a blown head 
gasket, may be to blame.
10 A low reading from two adjacent cylinders 
is almost certainly due to the head gasket 
having blown between them; the presence of 
coolant in the engine oil will confirm this.
11 If one cylinder is about 20 percent lower 
than the others and the engine has a slightly 
rough idle, a worn camshaft lobe could be the 
cause.
12 If the compression reading is unusually 
high, the combustion chambers are probably 
coated with carbon deposits. If this is the 
case, the cylinder head should be removed 
and decarbonised.
13 On completion of the test, refit the spark 
plugs and reconnect the ignition system and 
fuel injectors.

3 Timing belt -  S|>
removal and refitting ^

Automatic belt tensioner
Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery), and remove the 
engine top cover panel.
2 Remove the auxiliary drivebelt as described 
in Chapter 1.
3 Undo the bolts and remove the timing belt 
upper covers (see illustration). The outer 
cover is secured by one bolt down the side of 
the engine, and a spring clip front and rear. 
The inner cover is held on by two bolts on top 
of the engine.
4 Position an engine hoist, or an engine lifting 
beam across the engine compartment and 
attach the jib to the right-hand engine lifting 
eyelet (see illustration). Raise the lifting gear 
to take up the slack, so that it is just 
supporting the combined weight of the engine 
and transmission.
5 Unbolt both parts of the engine right-hand 
mounting bracket from the bodywork and 
engine, as described in Section 11. On 
models with air conditioning, it will necessary 
to release the refrigerant hoses that pass over 
the engine mounting by unbolting their 
support brackets.

3.3 Undo the bolts and remove the timing 
belt front cover
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3.4 Support the engine using a hoist or 
lifting beam attached to  the engine right- 

hand lifting eyelet

details

6 Unbolt and remove the auxiliary drivebelt 
idler pulley from the side of the engine, then 
undo the securing screws and remove the 
timing belt lower cover (see illustrations).
7 Jack up the front of the car and support it on

-- ----  -  ̂ -  ̂ -fe-- - -- -»-•
3.9c Slacken and w ithdraw the four 

securing bolts

L ^

3.10a Camshaft tim ing marks

3.6a Unbolt and remove the auxiliary 
drivebelt idler pulley . . .

3.9a Counterhold the crankshaft pulley . . .

3.6b . . .  then undo the securing screws 
and remove the lower timing belt lower 

cover

3.9b . . .  and remove the pulley centre nut

axle stands (see Jacking and vehicle support). 
Remove the right-hand front roadwheel.
8 Release the fasteners securing the inner 
wheel arch liner, and fold back the liner for 
access to the crankshaft pulley. Where

3.9d . . .  and remove the pulley from the 
sprocket

3.10b Crankshaft tim ing marks

applicable, unbolt and remove the belt lower 
guard, mounted underneath the crankshaft 
sprocket (see illustration).
9 The crankshaft pulley must now be held 
stationary while its centre retaining nut is 
slackened. If the Volvo holding tool 999 5433 
cannot be obtained, it will be necessary to 
fabricate a home-made alternative. This will 
be essentially the same as the camshaft 
sprocket holding tool described in Section 4, 
but instead of bending the prongs of the forks 
through 90°, leave them straight, and drill a 
suitable hole in each. The four bolts securing 
the crankshaft pulley to the sprocket are then 
removed, allowing the tool to be bolted to the 
pulley using two of the bolts. Hold the tool 
securely and undo the pulley centre retaining 
nut using a socket and bar. Remove the tool 
and lift the pulley off the sprocket (see 
illustrations). Note: It may be necessary to 
lower the engine slightly, using the lifting  
beam, to gain clear access to the crankshaft 
pulley centre nut.
10 Using a large spanner on the temporarily- 
refitted crankshaft sprocket centre nut, rotate 
the crankshaft clockwise (viewed from the 
right-hand side of the car) until the timing 
marks on the camshaft sprocket rims align 
with the notches on the timing belt inner cover 
(temporarily refit the inner cover to check). In 
this position, the timing mark on the 
crankshaft sprocket should also be aligned 
with the projection cast into the outer surface 
of the oil pump housing. Note that these 
markings are very faint and hence difficult to 
see (see illustrations).
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•• Undo the timing belt tensioner upper 
-gaining bolt, and slacken the lower one.
1 ‘ :ve the tensioner assembly anti-clockwise 
t  *>ee it from the tensioner pulley (see
• jstration).
*2 Remove the previously-slackened 
-r-s ioner lower bolt and remove the 
-?-sioner. Collect the plastic horseshoe- 
E-sped spacer collar fitted to the top of the 
•r-'sioner (see illustration).
• 3 Mark the running direction of the belt if it 
f  to be re-used, then slip it off the sprockets, 
:-r- sioner and idler pulleys, and remove it. 
;  rarance is very limited at the crankshaft 
i"3 c k e t, and a certain amount of 
- i 'ip u la t io n  is necessary. Do not rotate the 
:-a tkshaft or camshafts with the belt 
-=r—oved, as there is the risk of piston-to-
z . e contact.

*4 Spin the tensioner and idler pulleys, and 
:--=ck for roughness or shake; renew if 
-£-:essary. Check that the tensioner pulley 
l— is free to move up-and-down under the 
ir .o n  of the tensioner. If the arm is at all stiff, 
-T_ ove the unit, clean it thoroughly, then 
_^ 'ca te  sparingly and refit. It is considered 
r.:od practice to renew the belt pulleys along

— the timing belt -  to this end, Volvo 
i-r-  ers (and some motor factors) now sell 

ng belt ‘k its’, containing all the relevant
I =-“13.
•5 Check the timing belt carefully for any
i : - s  of uneven wear, splitting, or oil 
: amination. Pay particular attention to the 

of the teeth. Renew the belt if there is 
~-r slightest doubt about its condition. If the 
t-- : ",e is undergoing an overhaul, and has 
: :  -r'ed more than 36 000 miles (60 000 km) 
■. — tne existing belt fitted, renew the belt as a 
-= ~ e r of course, regardless of its apparent 
; - - c  tion. The cost of a new belt is negligible 

compared to the cost of engine repairs, 
the belt break in service. If signs of oil 

;>■ lamination are found, trace the source of
O ' leak, and rectify it. Wash down the 

«~c - e timing belt area and all related 
—conents, to remove all traces of oil.

*-€ -enew the tensioner assembly if there are 
s-r-s of oil leaks, if there is no resistance to 
; i - c ression of the plunger, or if the plunger 
y ir -c t be compressed.
^ f i t t in g  and tensioning
* ”  =-or  to refitting the timing belt, it will be 
•■rzessary to compress and lock the tensioner 
s- jrz e r. before the tensioner assembly is 
-=“ ed to the engine. To do this, mount the 
asse'-ibly in a vice with protected jaws; the 
jss-s n contact with the tensioner body and 
Sc o> jriger.
*3 ~ ghten the vice until resistance is felt, 
—e - tighten it very slowly a little further. 
?5a_se for a few seconds and tighten slowly a 

^jrther again. Continue this procedure 
j —: the hole in the tensioner body and 
~ ’- 5Sponding hole in the plunger are aligned.
- « D'obably take about five minutes to do 

rxxi’t rush it, or the internal seals will be

3.11 Timing belt tensioner retaining bolts 
(arrowed)

damaged by trying to force oil between the 
internal chambers too quickly. When the two 
holes are finally aligned, insert length of metal 
rod (a drill bit is ideal) through all the holes to 
lock the assembly (see illustration).
19 Refit the locked tensioner to the engine, 
and secure with the two bolts tightened to the 
specified torque.
20 Before refitting the timing belt, make sure 
that the sprockets are aligned in their correct 
positions (see paragraph 10). Slip the belt 
over the crankshaft sprocket, keep it taut and 
feed it over the idler pulley, front camshaft 
sprocket, rear camshaft sprocket, coolant 
pump sprocket, and finally over the tensioner 
pulley. Observe the correct running direction if 
the old belt is being re-used.
21 Recheck the alignment of the sprocket 
marks, then release the belt tensioner by 
pulling out the locking pin with pliers. Check 
that the tensioner plunger moves out to 
tension the belt.
22 Refit the horseshoe-shaped spacer collar 
(where fitted) to the top of the tensioner.
23 Refit the timing belt inner cover, and 
secure with the two bolts.
24 Turn the crankshaft clockwise through 
two complete revolutions, then check that all 
the timing marks can be realigned.
25 With reference to Section 11, refit the 
right-hand mounting to the engine and tighten 
the securing bolts to  the specified torque. 
Insert the engine mounting-to-bodywork bolt 
loosely -  do not tighten it at this stage.
26 Lower the engine lifting equipment slowly 
until the weight of the engine and trans-

3.18 Lock the compressed tensioner using 
a 2.0 mm drill bit

3.12 Collect the plastic horseshoe-shaped 
spacer collar fitted to  the top of the 

tensioner

mission rests on the engine right-hand 
mounting. Remove the lifting gear from the 
engine compartment, then tighten the engine 
mounting-to-bodywork bolt to the specified 
torque.
27 Refit the upper and lower timing belt 
covers, then tighten the retaining screws 
securely.
28 Refit the crankshaft pulley, and tighten the 
securing bolts and centre nut to the specified 
torque.
29 Refit the auxiliary drivebelt idler pulley 
assembly, and tighten the securing bolt.
30 Refit the auxiliary drivebelt as described in 
Chapter 1.
31 On models with air conditioning, refit the 
refrigerant hose support brackets and tighten 
the securing bolts securely.
32 Fold back the wheel arch liner, refit the 
engine splash guard and secure with the 
fasteners.
33 Refit the roadwheei and lower the car to 
the ground. Tighten the wheel nuts in a 
diagonal sequence to the specified torque.
34 On completion, reconnect the battery 
negative lead, and refit the engine top cover 
panel.

Manually-adjusted belt 
tensioner
Note: The manufacturer recommends that the 
tensioner assembly is renewed at the same 
service interval as the tim ing belt.
Removal
35 Carry out the operations described in 
paragraphs 1 to 10 inclusive in the previous 
sub-Section.
36 Unscrew the securing bolts and release 
the power steering fluid reservoir from the 
bodywork. Move the reservoir to one side, 
noting that it will not be necessary to 
disconnect the fluid hoses from the reservoir.
37 Gradually slacken the belt tensioner 
centre bolt, whilst rotating the tensioner pulley 
with an Allen key, until all tension is removed 
from the timing belt (see illustration).
38 Mark the running direction of the belt if it 
is to be re-used, then slip it off the sprockets 
tensioner and idler pulleys and remove it (see 
illustrations). Clearance is very limited at the 
crankshaft sprocket and a certain amount of
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3.37 Slacken the belt tensioner centre bolt 
and turn the tensioner pulley w ith an Allen 

key to  release the tim ing belt
3.38a Remove the tim ing belt from  the 

crankshaft sp ro cke t. . .
3.38b . . .  and camshaft sprockets

* v  y it

'ii  •» /*■ ■ i;-

3.41 Fit the tensioner to  the engine, then 
insert the centre bolt and tighten lightly

manipulation is necessary. The upper timing 
belt cover may be temporarily removed if 
necessary to allow greater clearance. Do not 
rotate the crankshaft or camshafts with the 
belt removed, as there the risk of piston-to- 
valve contact.
39 Spin the tensioner and idler pulleys and 
check fo r roughness or shake; renew if 
necessary. It is considered good practice to 
renew the belt pulleys along with the timing 
belt -  to th is end, Volvo dealers (and some 
motor factors) now sell timing belt ‘k its’ , 
containing all the relevant parts.
40 Check the timing belt carefully for any 
signs of uneven wear, splitting, or oil 
contamination. Pay particular attention to the 
roots of the teeth. Renew the belt if there is 
the slightest doubt about its condition. If the 
engine is undergoing an overhaul, and has 
covered more than 36 000 miles (60 000 km) 
with the existing belt fitted, renew the belt as a

3.42 Ensure the locating tab (arrowed) on 
the tensioner indicator is to  the le ft o f the  

cast web

matter of course, regardless of its apparent 
condition. The cost of a new belt is negligible 
when compared to the cost of engine repairs, 
should the belt break in service. If signs of oil 
contamination are found, trace the source of 
the oil leak, and rectify it. Wash down the 
engine timing belt area and all related 
components, to remove all traces of oil. 
Refitting and tensioning
41 If a new tensioner assembly is to be fitted 
(as per the manufacturer’s recommendation), 
fit the tensioner to the side of the engine, then 
insert the centre bolt (see illustration).
42 Tighten the tensioner centre bolt hand- 
tight initially, to hold in place. Ensure that the 
locating tab on the rear of the tensioner 
pointer is to the left of the web cast into the 
side of the cylinder block (see illustration).
43 Before refitting the timing belt, make sure 
that the camshaft and crankshaft sprockets

3.43 Fit the tim ing belt over the sprockets, 
finishing at the tensioner pulley

are in the correct positions (see paragraph 10). 
Slip the belt over the crankshaft sprocket, 
keeping it taut and feed it in anti-clockwise 
direction over the idler pulley, inlet camshaft 
sprocket, exhaust camshaft sprocket, coolant 
pump sprocket and finally over the tensioner 
pulley (see illustration). Observe the correct 
running direction if the old belt is being re
used.
44 Refit the upper timing belt inner cover, 
then check the alignment of the camshaft and 
crankshaft sprocket markings.
45 Fit a 6 mm Allen key into the adjustmenl 
hole in the plate on the side of the tensionei 
pulley. Rotate the tensioner pulley anti
clockwise using the Allen key, until the pointei 
is aligned centrally between the twc 
indicators. Keep the tensioner in this positior 
and then tighten the tensioner centre bolt tc 
its specified torque (see illustrations).
46 Using thumb pressure only, press on the

3.45a Using a 6mm Allen key, rotate the 
tensioner pulley anti-clockw ise . . .

3.45b . . .  until the pointer (arrowed) is 
aligned centrally between the tw o  

ind ica to rs . . .

3.45c . . .  keep the tensioner in th is  
position and then tighten the tensioner 

centre bolt to  the specified torque
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-.5 Prise the sealing cap from  the left- 
■tand end of the cylinder head, to expose 

the end of the inlet camshaft

: surface of the timing at a point midway
rev.een the exhaust camshaft sprocket and 
r e  coolant pump sprocket. Check that the 
-^--s oner pointer moves backwards and 

ards freely as you press on the belt.
Jsing a large spanner on the temporarily- 

- r r e d  crankshaft sprocket centre nut, turn 
—-r crankshaft in its normal direction of 
-:~r. on (ie, clockwise as viewed from the 
-;- :-n a n d  side of the car) through two 
:o _ ciete revolutions. Bring all three camshaft 
■re crankshaft sprocket markings back into
a.c~ ~ient.
«6 Cneck that the tensioner pointer is still 
2 ic~ed centrally between the two indicators.

— s is not the case, slacken the tensioner 
zsr~ra bolt and then repeat the steps detailed
-  c-a'agraphs 43 to 45 inclusive.
■«S Carry out the steps described in 
cara-craphs 25 to 34 inclusive.

4 Camshaft right-hand oil 
seals -
renewal

n

%cte For this procedure, the Volvo camshaft 
~g tool 999 5452 w ill be required to set 

r e  zcsitions o f the camshafts and crankshaft 
v -  r  the sprockets are tim ing be lt are

removed. Details fo r fabricating home-made 
alternatives are given in the text. Do not 
attempt to carry out the work without locking 
the camshafts, o r the valve tim ing may be 
irretrievably lost.
1 Remove the cover panel from the top of the 
engine, then remove the timing belt as 
described in Section 3.
2 Refer to Chapter 4A and remove the 
complete air cleaner assembly and inlet ducts 
as necessary for clear access to the end of 
both camshafts on the left-hand side of the 
cylinder head.
3 Disconnect the brake servo vacuum hose 
from the throttle housing by pressing the 
locking collar down with the tip of a screwdriver, 
and at the same time pulling up on the hose.
4 Unscrew the bolt and release the fuel pipe 
support bracket from the end of the cylinder 
head.
5 Prise the sealing cap from the left-hand end 
of the cylinder head, to expose the end of the 
inlet camshaft (see illustra tion). The cap 
cannot be re-used, so the easiest way to 
remove it is to punch a small hole in the centre 
of the cap and lever it out with a stout 
screwdriver. Take care to ensure that no 
debris falls into the camshaft oil return hole.
6 Disconnect the camshaft position sensor 
wiring, at the connector located on top of the 
sensor housing at the end of the exhaust 
camshaft.
7 Remove the screws and release the wiring 
harness guide from the end of the cylinder 
head. Unclip the wiring from the cylinder head 
as necessary.
8 Undo the two screws and remove the 
camshaft position sensor housing from the 
left-hand end of the cylinder head (left as seen 
from the driver’s seat). Undo the bolt and 
remove the sensor trigger wheel from the end 
of the exhaust camshaft (see Chapter 4A, 
Section 10, for details).
9 Observe the position of the slots in the rear 
of the camshafts. The camshafts must be 
positioned so that these slots are parallel to 
the join between the upper and lower cylinder

TOOL

Tool Tip 1: To make a cam shaft locking  
too l, ob ta in  a length  o f ang le-iron and  
cu t i t  to  length so th a t i t  w ill f it across 
the rear o f the cylinder head. M ark and  
d rill tw o holes so tha t it  can be bo lted to  
a d is tribu to r cap and cam shaft position  
sensor b o lt hole. Obtain a length o f stee l 
strip  o f suitable thickness to  f it  snugly in  
the slots in  the cam shafts. C ut the s trip  
in to  tw o lengths and d rill accordingly so 
th a t bo th  s trip s  can be bo lted  to  the  
angle-iron. Using spacer washers, nuts  
and bolts, position and secure the strips  
to  the angle-iron so th a t the cam shafts 
can be locked w ith  th e ir s lo ts horizontal. 
Pack ou t the  strips w ith  spacers to ca ter 
fo r the o ffse t o f the slots.

head sections, and then locked in that 
position. Note also that the slots are very 
slightly offset from the centreline; one slightly 
above and one slightly below.
10 To lock the camshafts in the correct 
position for refitting, obtain Volvo tool 999 5452 
or fabricate a home-made alternative (see Tool 
Tip 1).
11 Check that the crankshaft sprocket timing 
marks are still aligned, then attach the Volvo 
tool or the home-made alternative to the 
cylinder head. It may be necessary to rotate 
the camshafts very slightly to bring their slots 
exactly to the horizontal position to allow the 
tool to fit (see illustrations).

4.11a Attach the home-made camshaft locking tool to  the 
cylinder head

4.11 b It may be necessary to rotate the camshafts slightly so 
their slots are exactly horizontal to  f it  the tool
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Tool Tip 2: To m ake a cam shaft
sp rocke t ho ld ing  too l, ob ta in  tw o  
lengths o f steel s trip  about 6 mm th ick  
by 30 mm wide o r sim ilar, one 600 mm  
long, the o th e r 200 mm long (a ll 
dim ensions approxim ate). B o lt the two 
s trip s  tog e th e r to  form  a fo rked  end, 
leaving the b o lt s lack so th a t the  
shorter s trip  can p ivo t freely. A t the end 
o f each ‘p ro n g ’ o f the fo rk , bend the  
s trip s  through 90° about 50 mm from  
th e ir ends to act as the fulcrum s; these 
w ill engage w ith  the holes in  the  
sprockets. I t  may be necessary to  grind  
o r c u t o ff th e ir sides s lig h tly  to  a llow  
them to  f it  the sprocket holes.

12 If both camshaft sprockets are to be 
removed, suitably mark them inlet and 
exhaust for identification when refitting. On all 
engines, the inlet sprocket is nearest the front 
of the car.

4.15a Withdraw the securing bolts . . .

4.15b . . .  and remove the inlet camshaft 
sprocket

details

13 Undo the three bolts and remove the 
appropriate camshaft sprocket for access to 
the failed seal. Restrain the sprockets with a 
suitable tool through the holes in their faces 
(see Tool Tip 2).
14 On models with variable valve timing 
(WT), the exhaust camshaft sprocket is 
removed differently. First, a centre cap is 
unscrewed, using a Torx (T55) bit, to give 
access to the single sprocket bolt (also a T55) 
(see illustration). The sprocket will not turn, 
provided the special tool remains in place in 
the ends of the camshafts.
15 Withdraw the appropriate sprocket from 
the camshaft (see illustrations). As the W T 
sprocket is removed, be prepared for a small 
amount of oil spillage.
16 Carefully extract the seal by prising it out 
with a small screwdriver or hooked tool. Take 
great care to avoid damaging the shaft sealing 
face.

Som etim es, a seal can be 
loosened by pushing it  in on 
one side -  th is  tilts  the seal 
outw ards on the opposite  

side, and i t  can then be g ripped  w ith  
plie rs and removed.

17 Clean the seal seat. Examine the shaft 
sealing face for wear or damage which could 
cause premature failure of the new seal.
18 Lubricate the new oil seal. Fit the seal over 
the shaft, lips inwards, and tap it home with a 
large socket or piece of tube until its outer face 
is flush with the housing (see illustration). On 
models with W T, note that the two oil seals

4.18 Fit the new oil seal over the camshaft

HAYNES
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are different -  compare old and new parts to 
be sure of fitting the right one.
19 Refit the conventional (three-bolt) 
camshaft sprocket(s), with the timing marks 
aligned, and secure with only two of the 
retaining bolts for each sprocket. If only one 
sprocket has been removed, slacken the three 
bolts on the other sprocket and remove one of 
them. Tighten the bolts so that they just touch 
the sprockets, but allow the sprockets to turn 
within the limits of their elongated bolt holes. 
Position the sprockets so that the bolts are at 
the centre of their elongated holes (see 
illustration).
20 Where applicable refit the W T sprocket, 
again only tightening the single bolt so that 
the sprocket can still turn.
21 On models with automatic timing belt 
tensioners, carry out the operations described 
in Section 3, paragraphs 17 to 21. Release 
the timing belt tensioner by pulling out the 
locking pin with pliers. Check that the 
tensioner plunger moves out to tension the 
belt. Depress the belt hard by hand, then tap it 
with a plastic mallet in two locations; between 
the camshaft sprockets and between the 
camshaft sprocket and the coolant pump 
sprocket.
22 On models with manually-adjusted timing 
belt tensioners, carry out the operations 
described in Section 3, paragraphs 42 to 46.
23 Refit the remaining bolt to each 
conventional camshaft sprocket, and tighten 
all three bolts to the specified torque.
24 Similarly, on models with WT, tighten the 
single sprocket bolt to the specified torque, 
then fit and tighten the centre cap.
25 Remove the locking tool from the 
camshafts.
26 Turn the crankshaft clockwise through 
two complete revolutions, then check that all 
the timing marks can be realigned.
27 Continue with the timing belt refitting 
procedure as described in the relevant part of 
Section 3. Do not reconnect the battery at this 
stage.
28 Refit the camshaft position sensor trigger 
wheel and housing, then reconnect the sensor 
wiring.
29 Press a new inlet camshaft cover cap into 
position at the left end of the cylinder head, 
then refit the wiring harness guide.

4.19 Position the sprockets so that the 
bolts are at the centre of their elongated 
holes (arrowed) -  bolt slackened to show 

elongated hole
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30 Reconnect the brake servo vacuum hose 
to the throttle housing, ensuring that it is 
securely held by the locking collar.
31 Refit the air cleaner assembly and air 
ducts.
32 Refit the cover panel to the top of the 
engine.
33 Reconnect the battery negative lead.

5 Camshaft left-hand oil seals
-  renewal ^

1 Disconnect the battery negative lead (see 
Disconnecting the battery), and remove the 
engine top cover panel.
2 Refer to Chapter 4A and remove the 
complete air cleaner assembly and inlet ducts 
as necessary for clear access to the end of 
both camshafts on the left-hand side of the 
cylinder head, as seen from the driver’s seat.
3 Unscrew the bolt and release the fuel pipe 
support bracket from the end of the cylinder 
head.
4 Carefully prise the sealing cap from the left- 
hand end of the cylinder head, to expose the 
end of the inlet camshaft. The cap cannot be 
re-used, so the easiest way to remove it is to 
punch a small hole in the centre of the cap 
and lever it out with a stout screwdriver. Take 
care to ensure that no debris falls into the 
camshaft oil return hole.
5 Disconnect the camshaft position sensor 
wiring at the connector located at the rear of 
the engine compartment.
6 Remove the screws and release the wiring 
harness guide from the end of the cylinder 
head.
7 Undo the two screws and remove the 
camshaft position sensor housing from the 
left-hand end of the cylinder head. Undo the 
bolt and remove the sensor trigger wheel from 
the end of the exhaust camshaft.
8 Carefully extract the seal by prising it out 
with a small screwdriver or hooked tool. Do 
not damage the shaft sealing face.

Som etim es, a sea l can be 
loosened by pushing i t  in  on 
one side -  th is  tilts  the seal 
outw ards on the  opposite  

side, and  i t  can then be g ripped  w ith  
plie rs and removed.

9 Clean the seal seat. Examine the shaft 
sealing face for wear or damage which could 
cause premature failure of the new seal.
10 Lubricate the new oil seal. Fit the seal 
over the shaft, lips inwards, and tap it home 
with a large socket or piece of tube until its 
outer face is flush with the housing. Note that 
if the end of the camshaft shows signs of wear 
caused by the old seal, the new seal may be 
driven into its housing by a further 2 mm.
11 Refit the camshaft position sensor, wiring 
harness guide, camshaft sealing cap and fuel

pipe support bracket using a reversal of 
removal procedure, then reconnect the 
camshaft position sensor wiring.
12 Refit the air cleaner and ducts, then 
reconnect the battery. Refit the engine top 
cover.

6 Camshafts and tappets -  ^
removal, inspection 
and refitting

Note: For this procedure, Volvo special tools 
999 5451, 999 5452, 999 5453 and 999 5454 
w ill be required to lock the camshafts in 
position in the cylinder head upper section 
during refitting, and to pull the upper section 
into place. Details for fabricating home-made 
alternatives are given in the text. Do not 
attem pt to carry out the work w ithout these 
tools. A tube o f liqu id  gasket and a short- 
haired application roller (available from Volvo 
dealers) w ill also be required.

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 With reference to Chapter 1, drain the 
cooling system and remove the spark plugs.
3 Remove the timing belt as described in 
Section 3. On models with variable valve 
timing (WT), remove the W T  control valve as 
described in Section 12.
4 Disconnect the brake servo vacuum hose 
from the throttle housing by pressing the 
locking collar down with the tip of a 
screwdriver, and at the same time pulling up 
on the hose.
5 Unscrew the bolt and release the fuel pipe 
support bracket from the end of the cylinder 
head.
6 Prise the sealing cap from the left-hand end 
of the cylinder head, to expose the end of the 
inlet camshaft (see illustration 4.5). The cap 
cannot be re-used, so the easiest way to 
remove it is to punch a small hole in the centre 
of the cap and lever it out with a stout 
screwdriver. Take care to ensure that no 
debris falls into the camshaft oil return hole.
7 Disconnect the camshaft position sensor 
wiring, at the connector located on top of the 
sensor housing at the end of the exhaust 
camshaft.
8 Remove the screws and release the wiring 
harness guide from the end of the cylinder 
head. Unclip the wiring from the cylinder head 
as necessary.
9 Undo the two screws and remove the 
camshaft position sensor housing from the 
left-hand end of the cylinder head (left as seen 
from the driver’s seat). Undo the bolt and 
remove the sensor trigger wheel from the end 
of the exhaust camshaft (see Chapter 4A, 
Section 10, for details).
10 Observe the position of the slots in the 
rear of the camshafts. The camshafts must be 
positioned so that these slots are parallel to 
the join between the upper and lower cylinder

6.14 On non-turbo models, unbolt and 
remove the ignition coil support bracket

head sections, and then locked in that 
position. Note also that the slots are very 
slightly offset from the centreline; one slightly 
above and one slightly below.
11 To lock the camshafts in the correct 
position for refitting, obtain Volvo tool 999 5452 
or fabricate a home-made alternative (see Tool 
Tip 1 in Section 4).
12 Check that the crankshaft sprocket 
timing marks are still aligned, then attach the 
Volvo tool or the home-made alternative to 
the rear of the cylinder head. It may be 
necessary to rotate the camshafts very 
slightly to bring their slots exactly to the 
horizontal position to allow the tool to fit (see 
illustrations 4.11a and 4.11b).
13 Remove the camshaft sprockets as 
described in Section 4.
14 Release the wiring harness guide from the 
end of the cylinder head, then remove the 
ignition coils as described in Chapter 5B. On 
non-turbo models, unbolt and remove the 
ignition coil support bracket (see illustration).
15 In a progressive diagonal sequence, 
working inwards, slacken then remove all the 
bolts securing the cylinder head upper 
section.
16 Using a soft-faced mallet, gentiy tap, or 
alternatively prise, the cylinder head upper 
section upwards off the lower section. Note 
that parting lugs are provided to allow the 
upper section to be struck or prised against 
without damage (see illustra tion). Do not 
insert a screwdriver or similar tool into the 
joint between the two sections as a means of 
separation. The upper section will be quite 
tight, as it is located on several dowels.

6.16 Gently tap the upper section upwards 
off the lower section, using the parting lugs

HAYNES
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6.17 Lift the upper section squarely from  
the cylinder head

17 Once the upper section is free, lift it 
squarely from the cylinder head (see 
illustration). The camshafts will rise up under 
the pressure of the valve springs -  be careful 
they don’t tilt and jam in either section.
18 Withdraw the sealing O-rings from the top 
of the spark plug recesses in the lower 
section. Obtain new O-rings for reassembly 
(see illustration).
19 Suitably mark the camshafts -  inlet and 
exhaust -  and lift them out complete with left- 
and right-hand oil seals. Be careful of the 
lobes, as they may have sharp edges.
20 Remove the oil seals from the camshafts, 
noting their fitted positions. Obtain new seals 
for reassembly.
21 Have ready a suitable box divided into 
sixteen segments, or some containers or other 
means of storing and identifying the hydraulic 
tappets after removal. The box or containers 
must be oil-tight, and deep enough to allow 
the tappets to be almost totally submerged in 
oil. Mark the segments in the box or the 
containers with the cylinder number for each 
tappet, together with identification for its 
position in the cylinder head (ie, inlet front/inlet 
rear, exhaust front/exhaust rear).
22 Lift out the tappets, using a suction cup if 
necessary (Volvo state that a magnet should

sm a

Tip 1: To re ta in  the cam shafts in the  
cylinder head upper section a t the fro n t 
when re fittin g , m ake a re ta in ing  strap  
ou t o f w eld ing rod, ben t to  shape, 
w hich w ill loca te  under the cam shaft 
p ro jections a t the fro n t and can be 
secured to  the upper section w ith two 
bolts.

6.18 Withdraw the sealing O-rings from  
the top of the spark plug recesses in the 

lower section

not be used). Keep them identified for 
position, and place them upright in their 
respective positions in the box or containers 
(see illustration). Once all the tappets have 
been removed, add clean engine oil to the box 
or container so that the oil hole in the side of 
the tappet is submerged.

Inspection
23 Inspect the cam lobes and the camshaft 
bearing journals for scoring or other visible 
evidence of wear. Once the surface hardening 
of the cam lobes has been eroded, wear will 
occur at an accelerated rate. Note: If these 
symptoms are visible on the tips o f the 
camshaft lobes, check the corresponding 
tappet, as it w ill probably be worn as well.
24 No specific bearing journal diameters or 
running clearances are specified by Volvo for 
the camshafts or journals. However, if there is 
a visual deterioration, then component 
renewal will be necessary.
25 Inspect the tappets for scuffing, cracking 
or other damage; measure their diameter in 
several places with a micrometer. Renew the 
tappets if they are damaged or worn.

Preparation for refitting
26 Thoroughly clean the sealant from the 
mating surfaces of the upper and lower 
cylinder head sections. Use a suitable liquid 
gasket dissolving agent together with a soft 
putty knife; do not use a metal scraper, or the 
faces will be damaged. As there is no 
conventional gasket used, the cleanliness of 
the mating faces is of the utmost importance.
27 Clean off any oil, dirt or grease from both 
components, and dry with a clean, lint-free 
cloth. Ensure that all the oilways are 
completely clean.
28 For reassembly, the camshafts are 
installed in the upper section, and retained in 
place in the correct position using special 
tools. This assembly is then fitted to the lower 
section, clamped in place against the 
pressure of the valve springs with more 
special tools, and finally bolted down. If 
possible, obtain the Volvo special tools 
mentioned in the note at the beginning of this 
section, and use them in accordance with the 
instructions provided. Alternatively, fabricate 
a set of home-made tools as follows.

6.22 Lift out the tappets, using a suction 
cup if necessary

29 To position and secure the camshafts at 
the left-hand end, the angle-iron tool 
described in Section 4 is required.
30 To secure the camshafts at the right-hand 
end, make up a strap as shown (see Tool Tip 1).
31 Finally, it will be necessary to make up a 
tool which will allow the upper section to be 
clamped down against the pressure of the 
valve springs (see Tool Tip 2).

Refitting
32 Commence refitting by liberally oiling the 
tappet bores and the camshaft bearings in the 
cylinder head lower section with clean engine 
oil.
33 Insert the tappets into their original bores 
(unless new ones are being fitted). Fill new 
tappets with oil through the oil hole in their 
side before fitting.

Tip 2: To p u ll the cylinder head upper 
section  down aga inst valve spring  
pressure, ob ta in  tw o o ld  spark p lugs  
and ca re fu lly  break away a ll the  
porce la in  so th a t on ly the low er 
threaded portion  remains. D rill ou t the 
centre o f the spark plugs as necessary, 
then f it  a long b o lt o r threaded rod  to  
each, and secure tigh tly  w ith nuts. The 
bo lts  o r rods m ust be long enough to  
pro ject up from  the spark p lug wells to 
above the leve l o f the assem bled 
cylinder head. D rill a hole in the centre 
o f two 6 mm th ick strips o f stee l which 
are long enough to  f it  across the  
cy linde r head upper section. F it the  
strips, then f it  a nu t and locknut to  each 
b o lt o r rod.
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6.36 Apply an even coat of Volvo liquid 
gasket to  the mating face of the cylinder 

head upper section only

6.41 Place new sealing O-rings into the 
recesses around each spark plug well in 

the lower section

34 Ensure that the mating faces of both 
cylinder head sections are clean, and free of 
any oil or grease.
35 Check that the crankshaft timing marks 
are still aligned.
36 Using the short-haired roller, apply an 
even coating of Volvo liquid gasket solution to 
the mating face of the cylinder head upper 
section only (see illustration). Ensure that the 
whole surface is covered, but take care to 
keep the solution out of the oilways; a thin 
coating is sufficient for a good seal.
37 Lubricate the camshaft journals in the 
upper section sparingly with oil, taking care 
not to allow the oil to spill over onto the liquid 
gasket.
38 Lay the camshafts in their correct 
locations in the upper section, remembering 
that the inlet camshaft is at the front.
39 Turn the camshafts so that their slots are 
parallel to the upper section joint, noting that 
the slots in each camshaft are offset with 
regards to the centreline. When viewing the 
upper section the right way up, ie, as it would 
be when fitted, the slot on the inlet camshaft 
is offset above the centreline, and the exhaust 
camshaft slot is offset below the centreline. 
Verify this by looking at the other end of the 
camshafts. Again, with the upper section the 
right way up, there should be two sprocket 
bolt holes above the centreline on the inlet 
camshaft, and two bolt holes below the 
centreline on the exhaust camshaft.
40 With the camshafts correctly positioned,

6.40a With the camshafts correctly 
positioned, lock them by fitting the left- 

hand locking and holding tool

6.44 Insert the pull-down tools into Nos 1 
and 4 spark plug holes and tighten 

securely

6.40b Now secure the camshafts at the 
right using the second home-made holding 

tool

6.45 Refit the cylinder head upper section 
bolts

lock them at the left-hand end by fitting the 
locking and holding tool. It should not be 
possible to rotate the camshafts at all with the 
tool in place. Now secure the camshafts at the 
right-hand end using the holding tool or the 
home-made alternative (see illustrations).
41 Place new sealing O-rings into the 
recesses around each spark plug well in the 
lower section (see illustration).
42 Lift up the assembled upper section, with 
camshafts, and lay it in place on the lower 
section.
43 Insert the pull-down tools into Nos 1 and
4 spark plug holes and tighten securely. If 
using the home-made tool, make sure that the 
bolt or threaded rod is a secure fit in the spark 
plug, or you will not be able to remove the tool 
later.
44 Lay the pull-down tool top plates, or the 
home-made steel strips, over the bolts or 
threaded rods and secure with the nuts (see 
illustration). Slowly and carefully tighten the 
nuts, a little at a time, so that the tools pull the 
upper section down onto the lower section. 
Remember there will be considerable 
resistance from the valve springs. Make sure 
that the upper section stays level, or the 
locating dowels will jam.
45 Refit the upper section retaining bolts and 
tighten them in a progressive diagonal 
sequence, working outwards, to the specified 
torque (see illustration).
46 With the upper section secure, remove 
the pull-down tool and the camshaft right-

hand end holding tool. Leave the left-hand 
locking tool in place.
47 Lubricate the lips of four new oil seals. Fit 
each seal the correct way round over the 
camshaft, and tap it home with a large socket 
or piece of tube until its outer face is flush with 
the housing; refer to the information in 
Sections 4 and 5 for guidance.
48 For the remainder of refitting, refer to 
Section 4 and carry out the operations from 
paragraph 19 onwards.
49 On completion, refill the cooling system 
as described in Chapter 1.

7 Cylinder head -
removal and refitting Sv

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery), then drain the 
cooling system as described in Chapter 1.
2 With reference to Chapter 4A, remove the 
complete air cleaner assembly and inlet 
ducts, followed by the inlet manifold and fuel 
rail. Remove the exhaust manifold as 
described in Chapter 4C.
3 Remove timing belt, followed by the upper 
section of the cylinder head together with the 
camshafts, followed by the tappets, as 
described in Sections 3 and 6.
4 Unbolt the engine right-hand mounting
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7.4a Unbolt the engine right-hand 
mounting bracket from the engine

7.4b Engine right-hand mounting bracket 
locating dowel (arrowed)

7.8 Undo the two bolts securing the 
coolant pipe flange to the rear of the 

cylinder head

7.9a Slackening the cylinder head bolts 7.9b Cylinder head bolt slackening sequence 
(tightening sequence is the reverse)

bracket from the engine (right as seen from 
the driver’s seat). The bracket can be difficult 
to remove, as it located by a tight-fitting 
dowel (see illustrations).
5 Undo the bolt and remove the earth lead at 
the rear of the cylinder head.
6 Slacken the clips and remove the radiator 
top hose from the thermostat housing and 
radiator.
7 Remove the expansion tank hose from the 
thermostat housing.
8 Undo the two bolts securing the coolant 
pipe flange to the rear of the cylinder head 
(see illustration).
9 Slacken the cylinder head bolts, half a turn 
at a time to begin with, in the order shown.

Remove the bolts. Note that new bolts will be 
required for refitting (see illustrations).
10 Lift off the cylinder head, and set it down on 
wooden blocks to avoid damage to protruding 
valves. Recover the old head gasket.
11 If the cylinder head is to be dismantled for 
overhaul, refer to Part C of this Chapter.

Preparation for refitting
12 The mating faces of the cylinder head and 
cylinder block must be perfectly clean before 
refitting the head. Use a soft putty knife to 
remove all traces of gasket and carbon; also 
clean the piston crowns. Take particular care 
during the cleaning operations, as aluminium 
alloy is easily damaged.

7.9c Removing a cylinder head bolt
7.17 Make sure the cylinder head gasket is 

the right way up; surface marked TOP 
should face upwards

13 Make sure that the carbon is not allowed 
to enter the oil and water passages -  this is 
particularly important for the lubrication 
system, as carbon could block the oil supply 
to the engine’s components. Using adhesive 
tape and paper, seal the water, oil and bolt 
holes in the cylinder block.
14 To prevent carbon entering the gap 
between the pistons and bores, smear a little 
grease in the gap. After cleaning each piston, 
use a small brush to remove all traces of 
grease and carbon from the gap, then wipe 
away the remainder with a clean rag. Clean all 
the pistons in the same way.
15 Check the mating surfaces of the cylinder 
block and the cylinder head for nicks, deep 
scratches and other damage. If slight, they 
may be removed carefully with a file, but if 
excessive, machining may be the only 
alternative to renewal.
16 If warpage of the cylinder head gasket 
surface is suspected, use a straight-edge to 
check it for distortion. Refer to the overhaul 
information given in Part C of this Chapter if 
necessary.

Refitting
17 Commence refitting by placing a new 
head gasket on the cylinder block. Make sure 
it is the right way up; the surface marked with 
the word TOP should face upwards (see 
illustration).
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18 Remove the starter motor as described in 
Chapter 5A, to gain access to the crankshaft 
locking aperture. Prise the plug from the 
crankshaft access hole in the front of the engine 
block. Insert the Volvo special tool 999 5451 (or 
an equivalent, such as twist drill bit of suitable 
diameter) into the aperture, then using a socket 
and wrench on the crankshaft sprocket, slowly 
turn the crankshaft anti-clockwise, until it can 
be felt to touch the locking tool. No further anti
clockwise rotation of the crankshaft should now 
be possible.
19 Lower the cylinder head into position, 
then oil the threads of the new cylinder head 
bolts. Fit the bolts and tighten them to the 
specified Stage 1 torque, in the reverse of the 
slackening sequence (see illustration 7.9b).
20 In the same sequence, tighten the bolts to 
the Stage 2 torque, then, again in the reverse 
of the slackening sequence, tighten the bolts 
through the angle specified for Stage 3 using 
an angle-tightening gauge.
21 Using a new gasket, refit the coolant pipe 
flange to the rear of the cylinder head and 
secure with the two bolts.
22 Refit the radiator top hose to the 
thermostat housing, and tighten the hose clip 
securely.
23 Refit the earth lead to the rear of the 
cylinder head.
24 Remove the locking tool from the 
crankshaft and refit the plug. Refit the starter 
motor as described in Chapter 5A.
25 Refit the camshaft and tappets as 
described in Section 6, paragraphs 32 to 48. 
Do not reconnect the battery at this stage.
26 Refit the inlet manifold, fuel rail and 
exhaust manifold as described in Chapters 4A 
and 4C.
27 On completion, refill cooling system as 
described in Chapter 1, and reconnect the 
battery negative lead.

8 Crankshaft oil seals -
renewal ^

%
Right-hand seal
1 Remove the timing belt as described in 
Section 3. Lower the engine slightly, by 
adjusting the engine lifting equipment, until 
clear access to the crankshaft pulley can be 
gained.
2 The crankshaft pulley must be held 
stationary while its centre retaining nut is 
slackened. If the Volvo holding tool 999 5433 
cannot be obtained, it will be necessary to 
fabricate a home-made alternative. This will 
be essentially the same as the camshaft 
sprocket holding tool described in Section 4, 
but instead of bending the prongs of the forks 
through 90°, leave them straight and drill a 
suitable hole in each. The four bolts securing 
the crankshaft pulley to the sprocket are then 
removed, allowing the tool to be bolted to the 
pulley using two of the bolts.

8.4 Draw the crankshaft sprocket o ff 
using a universal puller

8.7a Fit the new seal over the 
cranksha ft. . .

3 Hold the tool securely and undo the pulley 
centre retaining nut using a socket and bar. 
Remove the tool and lift the pulley o ff the 
sprocket (refer to the illustrations in Section 3, 
paragraphs 6 to 9 for greater detail).
4 With the pulley removed, insert two of the 
retaining bolts and draw the sprocket off the 
crankshaft using a universal puller. Engage 
the puller legs with the protruding bolts at the 
rear (see illustra tion). Avoid damaging the 
sprocket teeth.
5 With the sprocket removed, carefully prise 
out the old oil seal (see illustration). Do not 
damage the oil pump housing or the surface 
of the crankshaft. Alternatively, punch or drill 
two small holes opposite each other in the oil 
seal. Screw a self-tapping screw into each, 
and pull on the screws with pliers to extract 
the seal.

Som etim es, a sea l can be 
loosened by push ing it  in  on 
one side -  th is  tilts  the  seal 
ou tw ards on the  opposite  

side, and i t  can then be g rip p e d  w ith  
p lie rs and rem oved.

6 Clean the oil seal location and the 
crankshaft. Inspect the crankshaft for a wear 
groove or ridge left by the old seal.
7 Lubricate the housing, the crankshaft and 
the new seal. Fit the seal, lips inwards, and 
use a piece of tube (or the old seal, inverted) 
to tap it into place until flush (see 
illustrations).
8 Refit the crankshaft sprocket and pulley 
using a reverse of the removal procedure.

HAYNES
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8.5 Carefully prise out the old oil seal

8.7b . . .  and use a piece o f tube to  tap it 
into place until it  is flush w ith  its housing

Note that the crankshaft nose has a master 
spline to ensure that the sprocket is correctly 
refitted (see illustration).
9 Refit the timing belt as described in Sec
tion 3.

Left-hand seal
10 Remove the flywheel or driveplate as 
described in Section 10.
11 Carefully prise out the old oil seal. Do not 
damage the block mating surfaces or the 
crankshaft flange. Alternatively, punch or drill 
two small holes opposite each other in the oil 
seal. Screw a self-tapping screw into each, 
and pull on the screws with pliers to extract 
the seal.
12 Inspect the crankshaft for a wear groove 
or ridge left by the old seal. If necessary, use 
emery cloth to clean up the crankshaft flange, 
wrapped round the flange (not in-and-out).

8.8 Note that the crankshaft nose has a 
master spline (arrowed) to ensure tha t the 

sprocket is correctly refitted
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8.14a Fit the new oil seal over the 
crankshaft. . .

13 Clean the oil seal location and the 
crankshaft -  it’s vital that there is no thread- 
lock debris (from the flywheel/driveplate bolts) 
or other dirt present, as this will result in leaks.
14 Lubricate the housing, the crankshaft and

8.14b . . .  and use a length of wood to tap 
it into place until it is flush with its housing

the new seal -  use clean engine oil, not 
grease. Fit the seal, lips inwards, and use a 
piece of tube (or the old seal, inverted) to tap 
it into place until flush (see illustrations). 
Make sure the seal is pressed in to a uniform 
depth all round, as this further reduces the 
chances of the new seal leaking.
15 Refit the flywheel or driveplate as 
described in Section 10.

Oil pump -
removal, inspection 
and refitting

9.5 Remove the two screws which hold 
the two halves of the pump together

Note: Four new copper washers should be 
obtained, to be fitted to the pump mounting 
bolts when refitting the pump. The washers 
are a revised fitm ent -  early models may be 
found not to have any washers on 
dismantling.

Removal
1 Carry out the operations described in 
Section 8, paragraphs 1 to 4.
2 Undo the four bolts securing the oil pump 
to the cylinder block.
3 Carefully withdraw the pump assembly by 
levering behind the upper and lower parting 
lugs using a screwdriver. Remove the pump 
and recover the gasket.
4 Thoroughly clean the pump and cylinder 
block mating faces and remove all traces of 
old gasket.

Inspection
5 Remove the two screws which hold the two 
halves of the pump together (see illustration).
6 Remove the gear cover from the pump 
body. Be prepared to catch the pressure relief 
valve spring (see illustration).
7 Remove the relief valve spring and plunger 
and the pump gears (see illustrations).
8 Remove the crankshaft oil seal by carefully 
levering it out of the cover (see illustration). 
Obtain a new seal for refitting.
9 Clean all components thoroughly, then 
inspect the gears, body and gear cover for 
signs of wear or damage.
10 Measure the free height of the pressure 
relief valve spring, and compare the 
dimension with that given in the 
Specifications. Renew it if it is weak or 
distorted. Also inspect the plunger for scoring 
or other damage (see illustration).
11 Refit the gears to the pump body, with the 
markings on the large gear uppermost. Using 
feeler blades, check the clearance between

9.6 Remove the gear cover from the pump 
body

9.7a Remove the relief valve spring and 
p lunger. . .

9.7b . . .  and inner .

9.7c . . .  and outer pump gears 9.8 Remove the crankshaft oil seal by 
carefully levering it out of the cover

9.10 Measure the free height of the 
pressure relief valve spring
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the large gear and the pump body. If the 
clearance is outside the specified limit, renew 
the pump (see illustration).
12 If the clearance is satisfactory, liberally 
lubricate the gears. Lubricate and fit the relief 
valve plunger and spring.
13 Fit a new O-ring seal to the pump body 
then fit the cover and secure with the two 
screws (see illustration).

Refitting
14 Using a new gasket, fit the pump to the 
block. Fit new copper washers to the pump 
retaining bolts, then use the bolts as guides 
and draw the pump into place with the 
crankshaft pulley nut and spacers. Take care 
not to damage the seal in the oil pump as it is 
fitted; also note that the crankshaft must not 
turn as the pump is being fitted. With the 
pump seated, tighten the retaining bolts 
diagonally to the specified torque (see 
illustrations).
15 Lubricate the cover, crankshaft and the 
new oil seal. Fit the seal, lips inwards, and use 
a piece of tube (or the old seal, inverted) to 
tap it into place until flush.
16 Refit the crankshaft sprocket and pulley 
using a reverse of the removal procedure.
17 Refit the timing belt as described in 
Section 3.

10 Flywheel/driveplate-
removal, inspection ^
and refitting ^

Note: New flywheel/driveplate retaining bolts 
will be required for refitting.

Removal
Flywheel
1 Remove the transmission as described in 
Chapter 7A.
2 Remove the clutch assembly as described 
in Chapter 6.
3 Make alignment marks so that the flywheel 
can be refitted in the same position relative to 
the crankshaft.
4 Unbolt the flywheel and remove it -  the 
bolts will be tight, as thread-locking 
compound is used. Prevent crankshaft 
rotation by inserting a large screwdriver in the 
ring gear teeth and in contact with an adjacent 
dowel in the engine/transmission mating face.
5 Discard the old flywheel bolts once they 
have been removed. The bolts are subject to 
very high loads in service, and are tightened 
to a high torque -  re-using them may be 
dangerous.
Driveplate
6 Remove the automatic transmission as 
described in Chapter 7B.
7 Make alignment marks so that the 
driveplate can be refitted in the same position 
relative to the crankshaft.
8 Unbolt the driveplate and remove it, 
preventing crankshaft rotation as described

9.11 Check the clearance between the 
outer gear and its housing

previously. As with the flywheel bolts on 
manual transmission models, the old 
driveplate bolts must not be re-used.

Inspection
9 On manual transmission models, if the 
flywheel’s clutch mating surface is deeply 
scored, cracked or otherwise damaged, the 
flywheel must be renewed. However, it may 
be possible to have it surface-ground; seek 
the advice of a Volvo dealer or engine 
reconditioning specialist. If the ring gear is 
badly worn or has missing teeth, flywheel 
renewal will also be necessary.
10 On models equipped with automatic 
transmission, check the torque converter 
driveplate carefully for signs of distortion. 
Look for any hairline cracks around the bolt 
holes or radiating outwards from the centre, 
and inspect the ring gear teeth for signs of 
wear or chipping. If any signs of wear or

9.14a Using a new g a ske t. . .

9.14c Insert the retaining bolts w ith new 
washers (not shown here) . . .

9.13 Fit a new O-ring seal to the pump 
body

damage are found, the driveplate must be 
renewed.

Refitting
F lyw heel
11 Clean the mating surfaces of the flywheel 
and crankshaft. Remove any remaining 
locking compound from the threads of the 
crankshaft holes, using the correct-size tap, if 
available.

I f  a su itab le  tap is  n o t 
available, c u t tw o  s lo ts  in to  
the threads o f one o f the o ld  
flyw hee l b o lts  and use the  

b o lt to  rem ove the lock ing  com pound  
from  the threads.

12 Continue refitting by reversing the 
removal operations. Note that the flywheel is

9.14d . . .  and tighten them diagonally to  
the specified torque

HAYNES
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10.12a The flywheel is located by a roll-pin 
pressed into the crankshaft mating surface

10.12b Insert the new flywheel retaining 
b o lts . . .

10.12c . . .  and tighten them to the 
specified torque . . .

located by a roll-pin pressed into the 
crankshaft mating surface. Apply thread- 
locking fluid to the threads of the new flywheel 
retaining bolts, and then tighten them to the 
specified torque and angle (see illustrations).
13 Refit the clutch as described in Chapter 6, 
and the transmission as described in Chap
ter 7A.
Driveplate
14 Proceed as described above for manual 
transmission models but ignoring any 
references to clutch. Refit the transmission as 
described in Chapter 7B.

11 Engine mountings -
removal and refitting

I

10.12d . . .  and through the specified angle

assistant to move the engine/transmission 
unit back-and-forth, or from side-to-side, 
while you watch the mounting. While some 
free play is to be expected even from new 
components, excessive wear should be 
obvious. If excessive free play is found, check 
first that the fasteners are correctly secured, 
then renew any worn components as 
described below.

Renewal
Right-hand mounting
5 Disconnect the battery negative lead (see 
Disconnecting the battery).
6 Place a jack beneath the engine (but not 
under the sump), with a block of wood on the 
jack head. Raise the jack until it is supporting 
the weight of the engine. Alternatively, 
position a lifting beam across the engine

compartment and attach the jib to the right- 
hand engine lifting eyelet, located on the side 
of the cylinder head.
7 Slacken and remove the through-bolt 
securing the rubber mounting to the vehicle 
body bracket (see illustration). Note that on 
models with air conditioning, it will be 
necessary to unbolt the refrigerant pipe 
support bracket from the bodywork to gain 
access to the engine mounting. Access can 
be further improved by unbolting the power 
steering fluid reservoir and moving it one side.
8 Slacken and remove the three bolts 
securing the right-hand mounting to the 
engine bracket and then remove the mounting 
from the vehicle (see illustration). If required, 
the bracket fitted to the engine can also be 
removed (after removing the timing belt upper 
cover as described in Section 3) by removing 
the four mounting bolts; the bracket is located 
on a dowel, which can make removal difficult.
9 Check carefully for signs of wear or damage 
on all components, and renew them where 
necessary.
10 On reassembly, offer the mounting up to 
the engine bracket, then insert the three bolts 
and tighten them to the specified torque.
11 Fit the through-bolt to secure the engine 
mounting to the bodywork bracket, fit the nut, 
but do not tighten it yet.
12 Lower the engine lifting equipment or jack
as applicable, until the weight of the engine is 
resting on the engine mounting. Rock the 
engine back-and-forth to settle the mounting, 
then tighten the through-bolt nut to the 
specified torque. Remove the lifting
equipment or jack as applicable, then 
reconnect the battery negative lead. 
Left-hand mounting
13 Refer to Chapter 4A and remove the 
complete air cleaner assembly and inlet ducts 
as necessary for clear access to the left-hand 
engine mounting, at the top of the 
transmission casing.
14 Place a jack beneath the transmission, 
with a block of wood on the jack head. Raise 
the jack until it is supporting the weight of the 
transmission. Take care to avoid damaging the 
gearshift mechanism. On some models it may 
be necessary to first remove the plastic cover 
panel from the underside of the transmission.

Inspection
1 If improved access is required, raise the 
front of the car and support it securely on axle 
stands.
2 Check the rubber section of the relevant 
mounting to see if it is cracked, hardened or 
separated from the metal at any point; renew 
the mounting if any such damage or 
deterioration is evident.
3 Check that all the mounting’s fasteners are 
securely tightened; use a torque wrench to 
check if possible.
4 Using a large screwdriver or a crowbar, 
check for wear in the mounting by carefully 
levering against it to check for free play. 
Where this is not possible, enlist the aid of an

11.7 Slacken and remove the through-bolt 
securing the rubber mounting to the 

vehicle body bracket

11.8 Slacken and remove the three bolts 
securing the right-hand mounting to the 

engine bracket
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11.15 Slacken and remove the through- 
bolt securing the rubber mounting to the 

vehicle body bracket

15 Slacken and remove the through-bolt 
securing the rubber mounting to the vehicle 
body bracket (see illustration).
16 Slacken and remove the three nuts 
securing the left-hand engine mounting to the 
transmission bracket and then remove the 
mounting from the vehicle (see illustrations).
17 Check carefully for signs of wear or 
damage on all components, and renew them 
where necessary.
18 Refit the engine mounting to the 
transmission bracket, tightening its mounting 
nuts to the specified torque.
19 Position the mounting in the bodywork 
bracket, ensuring that the protective rubber 
flaps are correctly located between the sides 
of the mounting and the bodywork bracket, 
then insert the through-bolt and fit the 
retaining nut. Do not tighten it at this stage.
20 Lower the jack until the weight of the 
engine is resting on the engine mounting. 
Rock the engine back-and-forth to settle the 
mounting, then tighten the through-bolt nut to 
the specified torque.
21 Remove the jack from underneath the 
transmission, then refit the air cleaner and air 
ducting as described in Chapter 4A.
Front and rear mountings
22 Position a lifting beam across the engine 
compartment and attach the jib to the engine 
lifting eyelets, located at either end of the 
cylinder head. Adjust the beam so that it just 
takes the combined weight of the engine and 
transmission.
23 If not already done, firmly apply the 
handbrake, then jack up the front of the 
vehicle and support it securely on axle stands.
24 Working at the underside of the engine 
compartment, slacken and remove the 
through-bolt securing the front and rear 
engine mountings to their respective engine 
brackets (see illustration).
25 Unbolt and remove the engine/trans
mission crossmember from the underside of 
the engine compartment.
26 Slacken and remove the two bolts 
securing the relevant engine mounting to the 
engine/transmission crossmember, then 
remove the mounting from the beam.
27 Check carefully for signs of wear or

11.16a Slacken and remove the three nuts 11.16b . . .  and then remove the mounting 
securing the left-hand mounting to the from the vehicle

transmission b racke t. . .

11.24 Slacken and remove the through- 
bolt securing the front mounting to its 

engine bracket

damage on all components, and renew them 
where necessary.
28 Refitting is a reversal of removal, noting 
the following points (see illustration):
a) Front mounting: position the engine 

mounting such that the square orientation 
hole in the left-hand side o f the engine 
mounting bracket faces the front o f the 
vehicle (front mounting) or the rear o f the 
vehicle (rear mounting).

b) Ensure that the engine/transmission 
crossmember securing bolts and 
associated components are refitted as 
shown.

c) Tighten all nuts and bolts to the specified 
torque, but rock the engine back-and- 
forth to settle the engine mounting, before 
tightening the through-bolt last o f all.

wiring plug and mounting bolts arrowed

11.28 Ensure that the engine/transmission 
crossmember securing bolts and associated 

components are refitted as shown

12 Variable valve timing 
control valve -
removal and refitting ^

Removal
1 Remove the timing belt upper covers (inner 
and outer) as described in Section 3.
2 Clean the area around the base of the 
control valve, prior to removing it -  no dirt or 
debris must be allowed to enter the valve 
ports.
3 Disconnect the control valve wiring 
connector, then undo the four mounting bolts 
and take off the valve -  be prepared for a 
small amount of oil spillage as the valve is 
removed. Recover the gasket from the 
cylinder head surface -  a new one must be 
used when refitting (see illustration). Again, 
take care once the valve is removed that no 
contaminated oil or dirt enters the valve block, 
nor the ports on the engine.

Refitting
4 Clean the gasket surfaces on the engine 
and the valve, and fit a new gasket.
5 Refit the valve, and tighten the four 
mounting bolts evenly to the specified 
torque.
6 Reconnect the wiring plug to the valve.
7 Check and if necessary top-up the engine
oil level as described in Weekly checks. If 
desired, before refitting the timing belt covers,
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the engine may be run to check for any sign of
oil leaks (taking care to keep any loose 
clothing, etc, clear of the tim ing belt and 
sprockets).
8 On completion, refit the timing belt covers, 
using the information in Section 3 if 
necessary.

13 Oil pressure switch -
removal and refitting

%
1 The oil pressure sw itch is a vital early 
warning of low oil pressure. The switch 
operates the oil warning light on the 
instrument panel -  the light should come on 
with the ignition, and go out almost 
immediately when the engine starts.
2 If the light does not come on, there could 
be a fault on the instrument panel, the switch 
wiring, or the switch itself. If the light does not 
go out, low oil level, worn oil pump (or sump

pick-up blocked), blocked oil filter, or worn 
main bearings could be to blame -  or again, 
the switch may be faulty.
3 If the light comes on while driving, the best 
advice is to turn the engine off immediately, 
and not to drive the car until the problem has 
been investigated -  ignoring the light could 
mean expensive engine damage.

Removal
4 The engine oil pressure switch is located on 
the front of the engine block, adjacent to the 
dipstick tube. Access is possible from above, 
but is easier from below -  jack up the front of 
the car, support on axle stands (see Jacking 
and vehicle support), and remove the engine 
undershield.
5 Disconnect the sw itch wiring connector, 
then unscrew the switch from the engine and 
recover the sealing washer. There may be a 
very slight weep of oil as the switch is 
removed, but only if the engine has very 
recently been running.

Inspection
6 Examine the switch for signs of cracking or 
splits. If the top part of the switch is loose, this 
is an early indication of impending failure.
7 Check that the wiring terminals at the 
switch are not loose, then trace the wire from 
the switch connector until it enters the main 
loom -  any wiring defects will give rise to 
apparent oil pressure problems.

Refitting
8 Refitting is the reverse of the removal 
procedure, noting the following points:
a) Fit a new sealing washer, and tighten the 

switch to the specified torque wrench 
setting.

b) Reconnect the switch connector securely, 
and ensure that the wiring is routed away 
from any hot or moving parts.

c) Check the engine oil level and top-up if 
necessary (see ‘Weekly checks’).

d) Check for signs of oil leaks once the 
engine has been restarted and warmed- 
up to normal operating temperature.
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Chapter 2 Part B:
Engine (GDI) in-car repair procedures
Contents
Auxiliary drivebelt check and renewal............................... See Chapter 1
Camshaft right-hand oil seals -  renew al............................................. 4
Camshafts and tappets -  removal, inspection and refitting .............. 5
Compression test -  description and interpretation............................  2
Crankshaft oil seals -  renewal.............................................................  7
Cylinder head -  removal and refitting .................................................  6
Engine mountings -  removal and re fitting.............................................11
Engine oil and filter renewal................................................See Chapter 1

Engine oil level check ..............................................See Weekly checks
Flywheel -  removal, inspection and re fitting ........................................10
General information............................................................................... 1
Oil pressure switch -  removal and re fitting ..........................................12
Oil pump -  removal, inspection and refitting......................................  8
Sump -  removal and refitting...............................................................  9
Timing belt -  removal and refitting .....................................................  3

Degrees of difficulty
Easy, suitable for 
novice with little 
experience

Fairly easy, suitable | k  
for beginner with ^
some experience ^

Fairly difficult, |K
suitable for competent 
DIY mechanic jS

experienced DIY
mechanic

Very difficult,
suitable for expert DIY 
or professional ^

Specifications
General
Type ..........................................................................................................  Four-cylinder, 1.8 litre twin overhead camshaft, 16-valve,

direct petrol injection
Engine codes:

B4184SM ..............................................................................................  1834cc, non-turbo, 92 kW
B4184SJ................................................................................................ 1834 cc, non-turbo, 90kW

3ore/stroke................................................................................................ 81.0 mm/89.0 mm
Compression ratio .................................................................................... 12.5:1
Compression pressure:

Nominal..................................................................................................  15.8 bar (229 psi)
M inimum................................................................................................  12.8 bar (186 psi)

/ariation between cy linders ..................................................................... 1 bar (14.5 psi) maximum
^iring o rd e r................................................................................................  1 - 3 - 4 - 2  (No 1 at timing belt end of engine)

Lubrication system
Oil pressure (hot engine with new oil filter):

Below 1500 rpm .................................................................................... 1.0 to 3.0 bar (14.5 to 43.5 psi)
Above 1500 rp m .................................................................................... 3.0 to 4.9 bar (43.5 to 71.1 psi)

Oil pressure switch operating va lue ........................................................  Less than 0.3 bar (4.4 psi)
Oil pump ty p e ............................................................................................ Gear, driven from crankshaft
Outer rotor-to-housing clearance (maximum) ........................................ 0.35 mm

Cylinder head
.Varp limit (measured diagonally -  refer to Chapter 2C ).........................  0.05 mm
Head bolt maximum length ..................................................................... 96.4 mm
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Torque wrench settings

Cylinder head to block {oiled threads):

Cylinder head upper section bolts:

Engine mountings:

Roadwheei nuts . . .  
Sump:

Lower pan bolts . 
Main sump bolts:

Nm Ibf ft
23 17
88 65
180 133

74 55
Slacken completely
20 15
Angle-tighten a further 90"
Angle-tighten a further 90“

11 8
21 15
10 7

35 26
59 44
45 33
98 72
35 26
59 44
50 37
98 72
76 56
69 51
44 32
98 72
10 7
10 7
14 10
19 14
44 32
110 81

7 5

9 7
24 18
50 37
23 17
13 10
48 35
9 7

1 General information

How to use this Chapter
This Part of Chapter 2 describes those 

repair procedures that can reasonably be 
carried out on the GDI engine while it remains 
In the car. If the engine has been removod 
from the car and is being dismantled as 
described In Part C, any preliminary 
dismantling procedures can bo ignored.

Note that, while it may be possible 
physically to  overhaul items such as the 
piston/connecting rod assemblies while the 
engine is in the car, such tasks are not 
normally carried out as separate operations. 
Usually, several additional procedures (not to 
mention the cleaning of components and 
oilways) have to be carried out. For this 
reason, all such tasks are classed as major

overhaul procedures, and are described In 
Part C of this Chapter.

Part C describes the removal of the 
engine/transmission from the car. and the full 
overhaul procedures that can then be carried 
out.

Engine description
The GDI engine is a Mitsubishi design, also 

used in the S40/V40"s sister car, the Carisma. 
In many ways, the GDI unit is similar to the 
other engines covered by this manual -  it is a
4-cylinder in-line unit, with twin overhead 
camshafts and four valves per cylinder, 
mounted transversely on a subframe in the 
engine bay. The main distinction of the GDI 
unit is the direct fuel injoction system fitted, 
which means several ot the air/fuel and 
ignition system components are unique to this 
engine (moro details on the GDI fuel and 
ignition systems in Chapters 48 and SB 
respectively). The design of the cylinder head 
is very unusual for a petrol engine, with air

entering the cylinders via a manifold on top, 
fuel intecto-rs screwed directly into the head at 
the rear, and a conventional exhaust manifold 
on the front.

The bulk of the engine is constructed of 
aluminium, and consists of five sections. The 
cylinder head comprises an upper and lower 
section, with the cylinder block, main bearing 
ladder and sump forming the other three. The 
upper and lower sections of the cylinder head 
are mated along the centre line of th» 
camshafts, while the cylinder block andj 
intermediate section arc mated along thfr1 
crankshaft centre lino. A conventional cylinder) 
head gasket is used between the cylinda^ 
head and block, with liquid gaskets bain? 
usod in the joints between the other m ar 
sections.

The cylinder block Incorporates four cast- 
iron dry cylinder liners, which are cast into thH 
block and cannot be renewed. Cast-iron *? 
also used for the main bearing ladder, wh;-* 
the sump is pressed-steol.
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Drive to the camshaft is by a toothed timing 
belt and sprockets, incorporating an 
automatic tensioning mechanism. The timing 
belt also drives the coolant pump. All 
accessories are driven from the crankshaft 
pulley by two multi-ribbed auxiliary drivebetts.

The cylinder head features inlet ports on 
top of the engine, and the exhaust ports at the 
front. The upper section of the cylinder head 
has a separate pressed-steel camshaft cover 
(some engines have a cover for each 
camshaft); the camshafts run in plain bearings 
Integral to the tw o cylinder head sections. 
Valve actuation is by maintenance-free 
hydraulic tappets, acted upon indirectly by 
rockers from the camshaft lobes.

The crankshaft tuns in five shell-type main 
bearings; the connecting rod big-end bearings 
are also of the shell type. The mam bearing 
caps are ‘joined together' In a one-piece lackler 
which bolts to the bottom of the crankcase. 
Crankshaft endfloat ts taken by thrustwashers 
either side of the No 3 main bearing

The lubrication system is of the full-flow, 
pressure-feed type. Oil is drawn from the 
sump by a gear-type pump, driven from the 
right-hand end of the crankshaft. Oil under 
pressure passes through a filter before being 
fed to the various shaft bearings and to the 
valve gear.

Operations with engine in car
The following work can be earned out with 

the engine in the car:
a) Compression pressure -  testing.
b) Timing belt -  removal and refitting.
c) Camshaft o il seals -  renewal.
d) Camshafts and tappets -  removal and 

refitting.
e) Cylinder head -  removal and refitting.
f) Cylinder head and pistons -  

decarbonising,
g) Crankshaft o il seals -  renewal.
h) Oil pump -  removal and refitting.
i) Flywheel -  removal and refitting.
I) Engine m ountings  -  rem oval a n d  refitting.

2 Compression test -
description and interpretation

A  W arning: S tand c lea r o f the  
engine w h ile  i t  is  being cranked. 
Even though the fue l and ign ition  

system s shou ld  be  d isab led  beforehand, 
there is  s till a firm risk, o r the possible risk  
o f personal in ju ry , e ith e r th rough debris  
being e jected  from  the  spark p lu g  holes 
under pressure  o r from  co n ta c t w ith  
moving parts.
1 When engine performance is down, or if 
"lisfiring occurs which cannot be attributed to 
•ne Ignition or fuel systems, a compression 
•est can provide diagnostic clues as to the 
•ngine's condition. If the test is performed 
-'?giriar1y, it can give warning of trouble before 
sny other symptoms become apparent.

2 The engine must be fully warmed-up to 
normal operating temperature, the battery 
must be fully-charged, and all the spark plugs 
must be removed (see Chapter 1). The aid of 
an assistant will also be required.
3 Disable the ignition system by 
disconnecting the engine speed sensor wiring 
at the connector located to the rear of the 
timing belt top cover. Also disconnect the 
wiring connectors to each fuel injector, to  
prevent unbumed fuel from damaging the 
catalytic converter (alternatively, locate and 
temporarily remove fuse number 17 from the 
engine compartment fusebox).
4 Fit a compression tester to the No 1 
cylinder spark plug hole -  the type of tester 
which screws into the plug thread is to be 
preferred.
5 Have the assistant hold the throttle wide 
open, and crank the engine on the starter 
motor; after one or two revolutions, the 
compression pressure should build-up to a 
maximum figure, and then stabilise. Record 
the highest reading obtained.
6 Repeat the test on the remaining cylinders, 
recording the pressure in each.
7 All cylinders should produce very similar 
pressures; a difference of moro than 2 bars 
between any two cylinders indicates a fault. 
Note that the compression should build-up 
quickly in a healthy engine; low compression 
on the first stroke, followed by gradually- 
increasing pressure on successive strokos, 
indicates worn piston rings. A low 
compression reading on the first stroke, which 
does not build-up during successive strokes, 
indicates leaking valves or a blown head 
gasket (a cracked cylinder head could also bo 
the cause). Deposits on tho undersides of the 
valve heads can also cause low compression.
8 If the pressure in any cylinder is low. carry 
out the following test to isolate the cause 
Introduce a teaspoonful of clean oil Into that 
cylinder through its spark plug hole, and 
repeat the test.
9 If the addition ot oil temporarily Improves 
the compression pressure, this indicates that 
bore or piston wear is responsible for the 
pressure loss. No improvement suggests that 
leaking or burnt valves, or a blown head 
gasket, may be to blame.
10 A low reading from two adjacent cylinders

is almost certainly due to the head gasket 
having blown between them; the presence of 
coolant in tho engine oil will confirm this.
11 If one cylinder is about 20 percent lower 
than the others and the engine has a slightly 
rough idle, a wom camshaft lobe could be tho 
cause.
12 If the compression reading is unusually 
high, the combustion chambers are probably 
coated with carbon deposits. H this is the 
case, the cylinder head should be removed 
and decarbonised.
13 On completion of the test, refit the spark 
plugs and reconnect tho ignition system and 
fuel injectors.

3 Timing belt -  ^
removal and refitting ^

Note: Before sta rting  this procedure, it  is 
recommended that a sprocket locking tool is 
obtained (the Volvo too l is 999 5 714, but 
aftermarket alternatives are available), to hold 
the camshaft sprockets against the tension o f 
the valve springs when tho tim ing be lt is 
removed. However, provided that a sim pler 
sprocket-holding tool (described in Section 4) 
can be made up, and an assistant is available 
to hold it, tne special sprocket locking tool 
should not be necessary. An assistant w ill also 
be required to help move the engine on Its 
mountings, as there is insufficient clearance to 
remove several o f the bolts (especially those 
fo r the engine right-hand mounting). An 
engine support bar o r hoist is recommended 
also, as the engine must be raised/lowered on 
its remaining m ountings a t various points in 
this procedure.

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery). and remove the 
engine top cover panel, which is secured by a 
total of six bolts, with a rubber washer fitted 
beneath each one (see illustration).
2 Disconnect the engine speed sensor wiring 
plug clipped to the liming belt upper cover, 
towards the rear (see illustration). Release 
the wiring harness from tho inlet manifold 
bracket, and move it to one side.

W i f e l y '
3.1 Removing the engine top cover 3.2 Disconnecting the engine speed 

sensor wiring plug
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3.4b . . .  and remove the timing belt upper 
covor

3 Remove the auxiliary drivebelts as des
cribed In Chapter 1.
4 Undo tho tour bolts and remove the timing 
belt upper cover (see illustrations).
5 The alternator drivebelt tensioner and its

3.5b Unbolt the power steering hose 
bracket. . .

3.5d Alternator adjuster bracket rear bott 
(arrowed)

suggested ordor of dismantling

mounting bracket must now be unbolted from 
the engine. First, remove the bolt securing the 
power steering fluid hose at the top of the 
bracket, then loosen the adjuster locking bolt 
and unhook the adjuster bolt itself. The 
bracket is now held by two further bolts at the 
rear and side of the engine -  the rear one 
comes out easily, but the side one is hard to 
reach (access from below only), very tight, 
and will not come right out even when loose, 
as thoro's insufficient clearance. Leave Ihe

3.5c . . .  then unhook the adjuster bolt

side bolt loosely in place, then it. and the 
bracket, can be removed later when the 
engine mounting has been taken off (see 
illustrations).
6 If not already done, rcloase the fasteners 
securing the wheel arch liner, and fold back 
tho liner for access to the crankshaft pulley. 
It’s preferable to remove the liner completely, 
which also means removing tho front section 
of the engine undershield (see Illustration).
7 The crankshaft pulley must now be held 
stationary while its centre retaining nut is 
slackened. If the Volvo holding tool 999 5705 
cannot be obtained, it will be necessary to 
fabricate a home-made alternative This will 
be essentially the same as the camshaft 
sprocket holding toot described in Section 4. 
securely engaged in the pulley spokes. 
Alternatively, remove the starter motor as 
desenbed in Chapter 5A, and jam the flywheel 
ring gear to prevont the engine turning. Undo 
the pulley centre retaining bolt using a socket 
and bar -  make sure tho car is securely 
supported, and that good-quality, close-fitting 
tools are used, as considerable force will be 
required. Lift the pulley off, together with the 
belt guard plate behind (see illustrations).

3.6 Removing the wheel arch liner 3.7a Loosen the bolt using a homo-made 
sprocket-holding to o l. . .
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3.7b . . .  then remove the bolt, noting the 
washer fitted behind__

power steering pump brace bolts (2)
Later models have an additional lower cover 
bolt In the centra

8 Position an engine hoist (or an engine 
support bar across the engine compartment) 
and attach the jib to the engine right-hand 
lifting eyelet. Raise the lifting gear to take up 
the slack, so that It Is just supporting the 
combined weight of the engine and 
transmission.
9 Unbolt the brace between the power 
steering pump and tho engine mounting 
bracket. Note that tho bolt at the lower end of 
the brace Is one of the engine mounting 
bracket bolts, and again, it cannot be 
removed at this stage, due to lack of 
clearance between the eogine and Inner wing 
(see illustrations).
10 Unbolt the coolant pipe support bracket 
from the underside of the inner wing -  once 
the pipe is free to move, this allows extra 
clearance for removing several of the 
components.
11 Undo the five bolts securing the timing 
bett lower covcr (later models have six bolts in 
total). Pull the timing belt lower cover 
downwards, unclip the wiring harness, and 
remove the cover (see illustrations).
12 Both parts of the engine right-hand 
mounting must now be removed from the 
inner wing and engine. Beforo starting, make 
sure that the weight of the engine is fully and 
safely supported. First, remove the two bolts 
securing the power steering fluid reservoir to 
the inner wing, and move it to one side 
without disconnecting tho hoses (see 
Illustration).

3.7c . . .  take o ff the crankshaft pulley. 3.7d . . .  then slip o ff the bett guard plate 
noting how ft fits  on the Woodruff ke y . . .

' i

Ik
3.9b Loosening the power steering pump 

brace lower bolt

13 Remove the nut from tho (horizontal) 
through-bolt on the upper section of the 
engine mounting, then raise the engine 
slightly. Remove the two nuts, and the bolt in 
between, from the inner side of the upper

V ■

3.11b . . .  and pull down the timing belt 
lower cover

3.11 a Remove the five (or six) bolts . . .

section of mounting, then tap out the through- 
bolt and lift off tho mounting (see 
illustrations).
14 The remaining two bolts securing the 
lower section of the engine mounting can now

{ : 1
3.12 Unbolt the power steering fluid 

reservoir, and move it clear

3.13a Undo the nut on the engine 3.13b . . .  then remove the remaining nuts
mounting through-bo lt. . .  and bolts, and lift off the upper section
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3.14 This small bolt (arrowed) secures a 
power steering pipe bracket to  the engine 

mounting lower section
be loosened. Note that there is a further small 
bolt used for a power steering pipe bracket -  
this must also be removed (see illustration).
15 At this stage, the various bolts which 
could not previously be removed have to 
come out. It will be necessary to experiment 
with raising and lowering the engine on its 
remaining mountings until sufficient clearance 
can be gained. The following advice is based 
on our experience in the workshop:
a) To remove the side bolt for the alternator 

adjuster bracket, raise the engine, then 
have an assistant push the engine 
rearwards.

b) To remove the two most-difficult engine 
mounting bracket bolts, lower the engine, 
then have an assistant pull (or push) the 
engine sideways to increase the clearance 
between the engine and inner wing. With 
the two bolts removed, the lower section

3.18a Align the camshaft sprocket 
markings (arrowed). . .

3.20 Slacken the tensioner pulley centre 
bolt

3.15 Lift out the lower section of the 
engine right-hand mounting

o f the engine mounting can be removed 
(see illustration).

16 Before removing the timing belt, if the 
same belt is going to be refitted (only 
advisable if the belt is known to be nearly 
new), Volvo recommend marking the belt’s 
fitted position on the camshaft sprockets, and 
refitting it in the same place. Also mark the 
belt’s running direction.
17 To turn the engine so the timing marks 
can be aligned, temporarily refit the 
crankshaft pulley bolt, and use a spanner on 
the bolt to turn the engine in its normal 
direction (clockwise, seen from the timing belt 
end of the engine).
18 There are alignment marks on both the 
camshaft sprockets, which correspond with 
marks on the cylinder head. On the crankshaft 
toothed sprocket, there are two markings -  a 
dot punched in the front face, and an

arrowhead on a plate behind the sprocket -  
which should both align at the 12 o’clock 
position with a raised mark on the oil pump 
(see illustrations).
19 Before removing the timing belt from the 
sprockets, Volvo dealers use a small special 
tool (999 5714) with side ribs which locate into 
the camshaft sprockets, locking them 
together in the TDC position (see 
illustration). If this tool is not used, when the 
belt is removed, the camshaft sprockets will 
spring towards each other, under pressure 
from the valve springs. The sprocket 
alignment can be reset to the marks as the 
new belt is fitted, but a spanner and sprocket- 
holding tool will be needed, with help from an 
assistant to either hold the tools or fit the belt 
onto the sprockets.
20 Slacken the tensioner pulley centre bolt 
(see illustration).
21 Remove the two bolts securing the timing 
belt tensioner, and remove it from the engine, 
noting how it fits to the lever arm for the 
tensioner pulley (see illustration).
22 Remove the timing belt carefully from the 
sprockets, so that (if the Volvo special tool is 
not used) the camshaft sprockets are 
disturbed as little as possible (see 
illustration). Do not rotate the crankshaft or 
camshafts more than a few degrees with the 
belt removed, as there is the risk of piston-to- 
valve contact.

3.18b . . .  and a total of three markings 
(arrowed) on the crankshaft sprocket and

oil pump housing together the camshaft sprockets

3.21 Removing the timing belt tensioner 3.22 Removing the timing belt
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3.27a Mount tho tensioner in a vice, and 
slowly compress the p lunger. . .

23 Spin the tensioner and idlor pulleys, and 
check lor roughness or shake; renew if 
necessary. Check that the tensioner pulley 
arm is free to move up-and-down under the 
action of the tensioner. If the arm is at all stiff, 
remove tho unit, clean it thoroughly, then 
lubricate sparingly and refit. II is considered 
good practice to renew the belt pulloys along 
with the timing belt -  to this end. Volvo 
dealers (and some motor factors) now sell 
timing belt ‘k its ', containing all the relevant 
pans
24 Check the timing belt carefully for any 
ngns ol uneven wear, splitting, or oil 
contamination. Pay particular attention to tho 
roots of the teeth. Renew tho belt if there Is 
the slightest doubt about Its condition It the 
engine is undergoing an overhaul, and has 
covered more than 36 000 miles (60 000 km) 
with the existing belt fitted, renew the bolt as a 
matter of course, regardless of its apparent 
condition. The cost of a new bett is negligible 
when compared to the cost of engine repairs, 
tfiould the bolt break in service. If signs of oil 
contamination are found, trace the source of 
tne oil leak, and rectify it. Wash down the 
«ngine timing belt area and all related 
aomponents. to remove all traces of oil.
25 Renew the tensioner assembly if there are 
«gns of oil leaks, if there is no resistance to

3.27b . . .  until a 2 mm tw ist drill fits 
through the outer body and plunger

compression of the plunger, or if the plunger 
cannot be compressed. With no pressure 
applied, the plunger should protrude from the 
tensioner body by approximately 11 mm.

Refitting and tensioning
26 Prior to refitting the timing belt, it will be 
necessary to compress and lock the tensioner 
plunger, before the tensioner assembly Is 
refitted to the engine. To do this, mount the 
assembly in a vice with protected jaws: the 
jaws in contact with the tensioner body and 
the plunger.
27 Tighten the vice until resistance is felt, 
then tighten it very slowly a little further. 
Pause tor a few seconds and tighten slowly a 
little further again. Continue this procedure 
until the hole in the tensioner body and 
corresponding hole in Ihe plunger are aligned. 
It will probably take about five minutos to do 
this, don't rush it, or the internal seals will be 
damaged by trying to force oil between Ihe 
Intornal chambers too quickly. When the two 
holes are finally aligned, insert length of metal 
rod (a 2 mm drill bit is Ideal) through all the 
holes to lock tho assembly (see illustrations).
28 Clean the mating surfaces, then refit the 
locked tensioner to the engine, and secure 
with the two bolts tightened to the specified 
torque.

29 Before refitting the timing belt, make sure 
that the camshaft sprockets are aligned in 
their correct positions (see paragraph 17) -  if 
the Volvo special locking tool is available, tit it 
now. The crankshaft sprocket should still bo 
aligned with the 12 o 'clock mark on the oil 
pump Howovor. before tho belt is fitted, turn 
the crankshaft sprocket anti clockwise 
(backwards) by half a tooth -  this seems an 
unusual instruction, but is precisely what’s 
advised by Volvo, and we followed their 
mettrod without encountering any problems.
30 Slip the belt over the crankshaft sprocket, 
keep it taut, and food it over tho coolant pump 
sprocket, idler pulley, front camshaft 
sprocket, rear camshaft sprocket, and finally 
over the tensioner pulley (see Illustration). 
Observe the correct running direction if the 
old belt is being re-used. If Ihe sprocket- 
locking tool is not used, the front camshaft 
sprocket must first be held with a spanner 
(turning Ihe sprocket clockwise against tho 
spring tension) so its timing marks align as tho 
belt is fitted. A sprocket-holding tool will then 
bo noeded to  push the rear sprocket 
backwards (anti-clockwise) to align Its 
markings for the belt to be fitted.
31 Before proceeding with sotting the belt 
tension, check that all the alignment markings 
appear to be in line, then (if used) remove the 
locking tool from the camshaft sprockets. As 
a further (rough) guide, if the bolt appears to 
be 'bulging' upwards significantly between 
the two camshaft sprockets, somothing may 
be wrong.
32 Press down on the tensioner pulley's lever 
arm (turn anti-clockwise) so that it just 
contacts the end of the (still locked) tonsioner. 
Hold the arm in this position, and tighten the 
tonsioner pulley centre bolt to the specified 
torque.
33 Recheck the alignment of the sprocket 
marks, then turn the engine approximately a 
quarter-tum (90°) anti-ctockwise.
34 Slacken the tensioner pulley centre bolt. 
Ihen using a suitable pair of circlip pliers In the 
holes in the front of the pulley, turn the pulley 
anti-clockwise to take up the slack in the belt 
(make sure the belt is fully soated on all the 
sprockets) (see Illustration). This is an 
operation which requires a certain amount of 
•fool' -  the belt shouldn't be ridiculously-tight

3.34 Uso a pair of circlip pliers to turn the 
pulley, then hold in position and tighten tho 

centre bolt
f *  Crankshaft sprocket 

Coolant pump

3.30 Timing belt fitting details -  timing marks, order of fitting, 
and Volvo special tool (arrowed)

3 Idler pulley 5 Inlet camshaft sprocket
4 Exhaust camshaft sprocket 6 Tensioner pulley

expert22 fl/ia http://rutracker.org

http://rutracker.org
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3.36 Remove the locking pin from the 
tensioner

at this point, just not loose. When the 
tensioner is released, the belt tension is self
setting to a large extent -  the trick here is to 
give the tensioner less work to do, by 
removing the excess slack. Retighten the 
pulley centre bolt to the specified torque on 
completion, ensuring that the pulley does not 
turn as this is done.
35 Turn the engine clockwise through two 
complete turns, and check that the alignment 
markings come back into line.
36 Remove the locking pin from the tensioner
-  this should slide out quite easily (see 
illustration).
37 Turn the engine clockwise a further two 
turns clockwise, then leave in this position for 
approximately two minutes.
38 Try and refit the locking pin to the 
tensioner. Ideally, it should slip into position 
quite easily. If not, there is no problem, 
providing the tensioner pushrod is only

protruding from the tensioner body by 
approximately 4 mm. If this is not the case, 
the locking pin should be refitted (have an 
assistant press down on the tensioner 
pulley’s lever arm), and the procedure in 
paragraphs 33 and 34 repeated.
39 Refit the engine mounting bracket to the 
engine, referring to Section 11 if necessary. 
Bear in mind that, as noted during removal, 
two of the bracket bolts will not fit easily, and 
some manipulation of the engine will be 
needed. Tighten the bolts to the specified 
torque -  if possible -  space limitations may 
prohibit the use of a torque wrench.
40 Loosely fit the upper section of the engine 
mounting into place, then adjust the height of 
the engine until the mounting is sufficiently 
lined up to refit all the nuts/bolts, and the 
through-bolt. Refit the upper section of the 
mounting with reference to Section 11, and 
tighten all the fasteners to the specified torque.
41 Refit the timing belt lower cover, and refit 
the coolant pipe bracket to the inner wing, 
where applicable.
42 Fit the timing belt guard plate before 
refitting the crankshaft pulley. Lightly oil the 
bolt threads and under the bolt head, and 
stop the engine turning as per removal, while 
the pulley bolt is tightened. Volvo do not state 
that a new bolt is required, but obviously, if 
the oid bolt's condition is in any way suspect, 
using a new one is advisable. Tighten the bolt 
to the specified torque, again ensuring that 
the car is securely supported, and that only 
good-quality tools are used.
43 Refit the alternator drivebelt adjuster 
bracket using a reversal of the removal 
procedure, then refit the timing belt upper 
cover. Fit and tension the alternator and 
power steering drivebelts as described in 
Chapter 1.
44 Refit the roadwheei and lower the car to 
the ground. Tighten the wheel nuts in a 
diagonal sequence to the specified torque.
45 Refit the power steering fluid reservoir, 
and reconnect the engine speed sensor, 
ensuring that the wiring is correctly routed.
46 On completion, reconnect the battery 
negative lead, and refit the engine top cover 
panel.

4 Camshaft right-hand oil ^  
seals -
renewal 2^

1 Remove the cover panel from the top of the 
engine, then gain access to the timing belt as 
described in Section 3. As a precaution, don’t 
take the timing belt off until after the camshaft 
sprocket bolts have been loosened.
2 To hold the camshaft sprockets and stop 
them turning while their bolts are being 
loosened, obtain Volvo tool 999 5199, or 
fabricate a home-made alternative (see Tool 
Tip).
3 Loosen and remove the camshaft sprocket 
bolts, then remove the sprockets. The

To m ake a cam shaft sp rocke t ho ld ing  
too l, ob ta in  tw o  leng ths  o f s te e l s trip  
ab o u t 6 m m  th ic k  by 30 m m  w ide o r 
s im ila r, one 600 m m  long , the  o th e r 
200 m m  long  (a ll d im ensions approxi
m ate). B o lt the  tw o s trip s  to g e th e r to  
fo rm  a fo rke d  end, leav ing  th e  b o lt 
s lack so th a t the  s h o rte r s tr ip  can  
p ivo t free ly. A t the  end o f each ‘p rong ’ 
o f the  fo rk, bend the  s trip s  th rough 90° 
about 50 mm from  th e ir ends to  a c t as 
the  fu lc ru m s ; these  w ill engage w ith  
the  ho les in  the  sp rocke ts. I t  m ay be  
necessary to  g rin d  o r c u t o ff th e ir 
sides s lig h tly  to  a llo w  them  to  f i t  the  
sprocket holes.

sprockets are pegged in position on their 
respective camshafts, and it should not be 
possible to mix them up -  mark them if j 
necessary. The inlet camshaft is the rear one. |
4 Carefully extract the seal by prising it out ; 
with a small screwdriver or hooked tool. Take 
great care to avoid damaging the shaft sealing 
face.

Som etim es, a sea l can be 
loosened by pushing i t  in  on 
one side -  th is  tilts  the  seal 
outw ards on the  opposite  

side, and i t  can then be g ripped  w ith  
p lie rs and removed.

5 Clean the seal seat. Examine the shaft 
sealing face for wear or damage which could 
cause premature failure of the new seal.
6 Lubricate the new oil seal with clean engine 
oil. Fit the seal over the shaft, lips inwards, 
and tap it home with a large socket or piece of 
tube until its outer face is flush with the 
housing.
7 Refit the camshaft sprockets, locating them 
over the pegs on the ends of the camshafts 
and aligning the timing marks. Secure each 
sprocket with its bolt, done up hand-tight so 
that the sprocket is firmly in position, to take 
the timing belt.
8 Refit the timing belt over the sprockets as 
described in Section 3. Before tensioning the 
belt, tighten the camshaft sprocket bolts to 
the specified torque, preventing the 
camshafts from turning as per removal.
9 Complete the timing belt refitting and 
tensioning procedure described in Section 3.

5 Camshafts and tappets -  ^
removal, inspection j k
and refitting ^

Removal
1 With reference to Chapter 1, drain th€ 
cooling system and remove the spark plugs.
2 Depressurise the fuel system as describec 
in Chapter 4B, then disconnect the batten 
negative lead (see Disconnecting the battery).
3 Remove the inlet manifold, fuel pump an< 
camshaft position sensor housing from thi 
cylinder head, as described in Chapter 4B.
4 Remove the camshaft sprockets a 
described in Section 4, paragraphs 1 to 3.
5 Disconnect the crankcase breather hos 
from the rear of the camshaft cover.
6 The camshaft cover (or two separat 
covers, on some models) must now b 
removed. Work around the cover(s) removin 
the bolts, noting that at least one is also use 
to secure a wiring plug bracket. Lift off th 
cover(s), and recover the gasket(s).
7 Remove the two retaining plates fitted i 
the timing belt end of the head, which at 
used to secure the timing belt upper cove 
and act as additional braces for the cylind 
head upper section.

HAYNES

HiNT
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8 Tho upper section of the cylinder head is 
secured by a total of thirty-two bolts. It is 
essential that these are unscrewed 
progressively, as the upper section is 
effectively the camshaft bearing cap, and It 
must not be allowed to distort. Although not 
stipulated by Volvo, it might be wise to refer to 
tho refitting part of this section, and work in 
the reverse order of tho bolt tightening 
sequence, loosening each bolt by no more 
than a quarter-tum at a time until they are ail 
fully loose.
9 Remove the bolts, noting their locations as 
they are of different size and design. On some 
models, a stud Is fitted, which can be 
unscrewed once the upper section has been 
removed, by fitting two nuts, tightening them 
against each other, and using a spanner on 
the lower one.
10 Lift off the cylinder head upper section 
carefully, and recover the rubber gasket fitted 
down the centre o f the head. A new gasket 
should be fitted when reassembling. If the 
upper section is stuck (unlikely, as pressure 
from the valve springs will tend to lift it), avoid 
prising it up if at all possible -  to loosen i t  first 
try tapping it from the sides, using a wooden 
or rubber mallet.
11 Note tho fitted positions of the locating 
pogs for the camshaft sprockets -  this is 
essential to locating the camshafts in the 
correct position when refitting. Suitably mark 
the camshafts -  inlet and exhaust -  and lift 
them out complete with the oil seals. Bo 
careful of the lobes, as they may have sharp 
edges
12 Removo the oil seals from the camshafts. 
Obtain now soals for reassembly
13 Havo ready a suitable box divided into 
sixteen segments, or some containers or 
other means of storing and identifying the 
hydraulic tappets and rockers after removal. 
The box or containers must be oil-tight, and 
deep enough to allow the tappets to be 
almost totally submerged In oil. Mark the 
segments in tho box or the containers with the 
cylinder number for each tappet, together 
with identification for its position in the 
cylinder head (ie, inlet front'inlet roar, exhaust 
front/exhaust rear).
14 Working on each valve in turn, lift off tho 
rockor. then lift out (lie tappet, using a suction 
cup if necessary (Volvo state that a magnet 
should not be usod). Keep them identified for 
position, and place them upright in their 
respective positions in the box or containers. 
Once all the tappets have been removed, add 
dean engine oil to the box or container so that 
the oil hole in tho side of the tappet is 
submerged.
15 If required, the cylinder head can now be 
completely stripped, and the valve 
components removad (refer to Chapter 2C).

Inspection
18 Inspect the cam lobes and the camshaft 
Bearing journals fo r scoring or other visible 
evidence of wear. Once the surface hardening

of the cam lobos has been eroded, wear will 
occur at an accelerated rate. Noto: // these 
symptoms are visib le on tho tips o f the 
camshaft lobes, check tho corresponding 
rocker, as it w ill probably be worn as well.
17 No specific bearing journal diameters or 
running clearances are specified by Volvo for 
the camshafts or journals. However, if there is 
a visual deterioration, then component 
renewal will be necessary.
18 Inspect the rockers and tappets for 
scuffing, cracking or other damage; measure 
the tappet diameter in several places with a 
micrometer. Renew the rockers and tappets 
as a set if they are damaged or worn -  if new 
camshafts are being fitted, it makes sense to 
fit a full set of new components anyway. Note 
that new tappets come prefilled with special 
fluid, so immersion in an oil bath prior to fitting 
is not necessary.

Preparation for refitting
19 Thoroughly clean tho sealant from the 
mating surfaces of the upper and lower 
cylinder head sections. Use a suitable liquid 
gasket dissolving agent, together with a soft 
putty knife; do not use a metal scraper, or the 
faces will be damaged. As there is no 
conventional gasket used, the cleanliness of 
the mating faces is of the utmost importance.
20 Clean off any oil, dirt or grease from both 
cylinder head sections, and dry with a clean, 
lint-free cloth Ensure that all the oilways are

completely clean Similarly, clean off both 
camshafts, and the rockers -  it is vital that no 
dirt is introduced as the cylinder head is being 
reassembled.
21 To avoid any possibility of piston-to-valve 
contact as tho upper section is bolted down, 
tum the crankshaft sprocket approximately 
one quarter-tum anti-clockwise, to move the 
pistons down the bores.

Refitting
22 Commence refitting by oiling tho tappet 
bores and the camshaft bearings in the 
cylinder head lower section with clean engine 
oil. Do not apply too much, or it will have to be 
cleaned off before the sealant is applied to tho 
grooves in the lower section.
23 Insert the tappets into their original boros, 
then placo the rockers onto their original 
valves and tappets (unless new parts are 
being fitted).
24 Lubncate the camshafts, then place thom 
in position. Set the camshaft sprocket 
locating pegs as noted prior to removal (see 
illustra tion). As further identification, the 
exhaust camshaft (fitted at the front of the 
engine) has a threaded hole facing the 
flywheel end of the engine, to take tho 
camshaft position sonsor.
25 Ensure that the mating faces of both 
cylinder head sections a-e clean, and free of 
any oil or grease.
26 Referring to  the accompanying

A Camshaft sprocket locating pegs In B Threaded hole in exhaust camshaft
correct position
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5.26 Application points for Volvo sealant on cylinder hoad upper (A) and
lowor (B) ncotionc

illustration, apply a continuous 3 mm bead o< 
Volvo soalant (part number 1161231) to the 
grooves in the lower section of the cylinder 
head. Also apply a small amount of sealant to 
the positions shown on the upper section (see 
illustration).
27 The cylinder head upper section must 
now be fi'ted and fully tightened down before 
the sealant hardens Fit a now rubber gasket 
to the contro of the cylindor head, then 
carefully align the upper section and lay it in 
place Fit all the bolts in their correct 
positions, and tighten them by hand initially to 
pull the ippor section down evenly. Keep the 
upper section as level as possible until it is 
fully seated on tho lower section.
28 Working in sequence, tighten the bolts 
progrossvely to the specified torque, noting 
that a dfferent torque applies to tho two 
different bolt sizes (see illustration).
29 Refit the two retaining plates fitted at the 
timing belt end of the head, tightening tho 
bolts to the specified torque.
30 Refit the camshaft cover(s), using a new

Cylinder head -  
removal and refitting

i i!N m

J4.1784 L

gasket tor gaskets), and tighten the bolts from 
the middle outwards. Refit the crankcase 
breather hose and the wiring plug bracket.
31 Fit new camshaft oil seals as described In 
Section >1.
32 Refit the inlet manifold, fuel pump and 
camshaft position sensor housing as 
described in Chapter 4B.
33 Refit the spark plugs and refill the cooling 
system as described In Chapter 1.

Removal
1 With reference to Chapter 1, drain the 
cooling system and remove the spark plugs.
2 Depressuriso the fuel system as described 
in Chapter -IB. then disconnect tho battery 
negative lead (see Disconnecting the battery).
3 Referring to Chapter 5A if nocossary.

5.28 Cylinder head upper section bolt 
tightening sequence (timing bolt end 

arrowed)

remove the battery and battery tray (this isn't 
absolutely essential, but it does provide 
greater working room).
4 Rclerring to Chapter 4B if necessary, 
remove the air cleaner and air inlet duct.
5 No‘mg carefully how it is clipped in place 
and routed, work around the top of tho engine 
and cisconnect all the relevant wiring from It. 
In particular, there are several earth points to 
disconnect (see illustrations) Move tho 
wiring harness to one side.
6 Place some absorbent rags or paper towel 
arourd and under the fuel supply and return 
connections to the fuel pump (at the 
transmission end of the head). Carefully 
remove the fuel pipes, including the small 
hose to the charcoal canister
7 Loosen the hose clamps for the radiator top 
and bottom hoses on the front of the engine, 
and (or tho heater hoses at the rear of the 
engine compartment Anticipating some 
spiltege of residual coolant, carefully 
disconnect tho hoses, noting that some 
manipulation might be needed to break the 
seal at each connection.
8 Remove the inlet manifold as described in 
Chapter 4B.
9 Uang the information in Chapter 10, unbolt 
the power Steering pump I i u i i i  the engine, and 
mov» it to one side without disconnecting the 
hoses.
10 Remove tho timing bolt as described in 
Section 3.
11 Remove the three bolts securing thei 
themostat housing to the cylinder head, and 
tap l ~>0 housing to release it (see illustration}.

6.5a Wiring harness layout around the 
cylinder head

6.5b Earth strap attached to throttle 
housing

6.11 Thermostat housing bolts 
(arrowed)
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Using a twisting motion, detach the housing 
from the engine coolant pipe, and recover the 
scaling O-ring (a new one will be needed 
when refitting). Remove the engine coolant 
pipe retaining bolt at the rear of the cylinder 
head.
12 Under tho front of tho car, unscrcw and 
remove tho three nuts securing the exhaust 
downpipe to the manifold. If the nuts are in 
poor condition, obtain some new ones for 
reassembly.
13 Disconnect the crankcase breather ho.se 
from the rear of tie  camshaft cover, and unbolt 
the wiring plug support bracket. Unbolt and 
remove the cover(s), and recover the gasket(s).
14 If the cylincer head is to be completely 
stripped (such as to service the valve 
components), it would bo preferable to first 
remove the cylinder head upper section, 
camshafts, rocksrs and tappets, as described 
in Section 5. To remove the cylinder head 
complete (such as to renew the head gasket), 
proceed as folio Are.
15 Using the re/erse sequence to that shown 
later in the refitting part of this section, 
gradually loosen the ten cylinder head bolts. 
Do not confuse the head bolts with the 
smaller ones us«d to secure the upper section 
to the lower scction. Loosen the head bolts by 
no more Utan a qua'lw-turn tracti at a time, in 
sequence, until they are all loose.
16 Remove the head bolts and washers, 
using a magne: if necessary (the bolts are 
quite recessed).
17 Release the head by tapping it lightly on 
the sides with a wooden or rubber mallet. The 
head is located on two dowels, so it will not 
move much as tiis  is done.
18 Lift off the cylinder head, and set it down 
on wooden blocks to avoid damage to 
protruding valves Recover tho old head 
gaskot and tho two locating dowels. If the 
cylinder head is lo be dismantled for overhaul, 
refer to Section 5 (if not already done) and to 
Part C of this Chapter.

Preparation for refitting
19 The mating laces of the cylinder head and 
cylinder block must be perfectly clean before 
refitting the head. Use a soft putty knife to 
remove all traces of gasket and carbon; also 
clean the piston crowns. Take particular care 
during the clearing operations, as aluminium 
alloy Is easily damaged.
20 Make sure tia t the carbon is not allowed 
to entor the oil and water passages -  this is 
particularly important for the lubrication 
system, as carbon could block the oil supply 
to the engine’s components. Using adhesive 
tape and paper, seal the water, oil and bolt 
noles in the cylirder block.
21 To prevent carbon entering the gap 
between the pistons and bores, smear a little 
grease in the gap. Aftor cleaning oach piston, 
uso a email bruch to rsmovo all traccc of 
grease and carbon from the gap, then wipe 
away the remainder with a clean rag. Clean all 
the pistons in the same way.

22 Check the mating surfaces of the cylinder 
block and the cylinder head for nicks, deep 
scratches and other damage. If slight, they 
may be removed carefully with a file, but if 
excessive, machining may be the only 
alternative to renewal
23 If warpage of the cylinder head gasket 
surface is suspected, use a siraight-edge to 
chock it for dstortion. Refer to the overhaul 
information given in Pari C of this Chapter if 
necessary.
24 Check the condition of the cylinder head 
bolts, if they are to be re-usod. Ideally, a new 
set of bolts should be obtained, but tne old 
ones can be refitted, provided there's no 
damage to the threads, and that the bolt 
length (measured from the underside of the 
bolt head, without washer) is not longer than 
specified. If there is any doubt about any one 
bolt, or if the bolts are known to have been re
used more than once, buying a new set is 
advisable.
25 if possible, run the correct-size tap down 
tho bolt holes, to make sure they're clean. 
This is particularly important If the threads of 
any of the old bolts appear damaged.

Refitting
26 To avoid any possibility of piston-to-valve 
contact os the cylinder hood is bolted down, 
turn the crankshaft sprocket approximately 
one quarter-tum anti-clockwise, to move the 
pistons down the boros.
27 Commence refitting by inserting tho two 
dowels into :he block top surface, in the 
locations at opposite comers
28 Place a new head gasket on the cylinder 
block, locating it over the two dowels. Make

sure it is the right way up; the surface marked 
with the wo'd TOP should face upwards.
29 Check hat the mating faces of the exhaust 
manifold and downpipe are clean. Place a new 
gasket on the exhaust downpipe flange.
30 Place the cylinder head into position, 
locating it o/cr the two dowels. Keep tho head 
square to the block surface at this point, or it 
may jam or the dowels (they are a precision 
fit). Also chack that tho exhaust mamfold-to- 
downpipe studs fit through the holes in the 
downpipe gasket.
31 Lightly oil the bolts and washers, and fit the 
washer so that the bevelled edge on me washer 
faces upwards. Insert the bolts and washers as 
carefully into their locations as possible, and 
tighten them lightly by hand initially.
32 Working In sequence, tighten all the head 
bolls to tha Stage 1 torque, then use the 
reverse of the sequence to completely slacken 
all the bote (Stage 2) (see illustration). This 
process serves to initially compress the new 
gaskeL
33 Working again in tho tightening sequence, 
tighten the bolts to the Stage 3 torque setting.
34 Tighten the bolls further, working in the 
sequence, oy turning each bolt through the 
number of degrees specified for Stage 4 -  a 
process known as angle-tightening. Angle 
gauges are available from tool suppliers, which 
can be fitted between a socket/ extension and 
socket handle, to make the process more 
accurato. In practice, 90 degrees is a right- 
angle, and can be approximated by looking at 
the initial and final position of the socket 
handle, relative to the engine. Each turn should 
be completed in one smooth movement, if 
possible.

8 6 1 3  9
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6.32 Cylinder head refitting details -  tightening sequence, head bolt length 
and washer fitment
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35 Onco all ten bolts have been tightened to 
Stage 4. tho final stage is to  go round once 
more in the tightening soquonce. and tighten 
all ton bolts a further 90 dogroes.
36 If the cylinder head has been strippod, the 
upper section should now be refitted as 
described in Section 5.
37 Refit the camshaft covor(s), us ng a new 
gasket (or gaskets), and tighten the bolts from 
the middle outwards. Hetit me crankcase 
breather hose and the wiring plug bracket.
38 Clean and dry the mating surfaces for the 
thermostat housing, then refit it as follows. 
Lubricate a new O-ring with neat antifreeze, 
and slide it onto the engine coolant pipe. 
Apply a 3 mm bead of sealant a'ound the 
inside of the bolt holes on tho housng mating 
surface, thon fit the housing onto the coolant 
pipe and finally onto the cylinder load (see 
illustration) Tighten the three moulting bolts 
to the specified torque.
39 Using new nuts if necessary, refit the 
exhaust downpipo to the manrfoJd, tightening 
the nuts to the specifiod torque.
40 Further refitting is a reversal of removal, 
noting the following points:
a) Refit the tim ing bolt as described in 

Section 3
b) Refit the power steering pump as 

described in Chapter 10
c) Refit the inlet manifold and air deaner/air 

in let duct as described in Chapter 4B.
d) Securely re fit the coolant hoses to the 

heater/engino. and the fuel hosos to the 
fuel pump.

e) If removed, refit the battery. w iti 
reference to Chapter 5A

I) Refit the spark plugs and re fill the cooling 
system as described in Chapter 1.

g) Refit the cylinder head wiring loom, 
ensuring that a ll connections am clean 
and secure, and that the wiring is routed 
as noted before removal.

h) On completion, start tho engine and 
check for leaks from all joints which nave 
harm disturbed.

7 Crankshaft oil seals -  ^
renewal ^

Right-hand seal
1 Remove the timing belt as described in 
Section 3. Lower the ongine slightly, by 
adjusting the engine lifting equipment, until 
clear access to the crankshaft sprocket can 
be gained.
2 Remove the two bolts secunng the engine 
speed sensor above the crankshaft sprocket. 
Carefully remove the sensor from ts location, 
unclipping its wiring as necessary. Move the 
sonsor and wiring to one side.
3 The crankshaft sprocket slides oft the end 
of the crankshaft fit may be necessary to lover 
it oft. working round it using a suitable 
screwdriver), As the sprocket Is removed,

recover the alignment key if it is loose: also 
slide off the engine speed sensor plate.
4 With the sprocket removed, carefully prise 
out the old oil seal. Do not damage the oil 
pump housing or the surface of the 
crankshaft. Alternatively, punch or drill two 
small holes opposite each other in the oil seal. 
Screw a self-tapping screw into each, and pull 
on the screws with pliers to extract the seal.

Sometimes, a seal can be
I a loosened by pushing It in on 
!HilUT one side -  this tilts the seal 
" ~ outwards on the opposite
side, and it can then be gripped with 
pliers and removed.

5 Clean the oil seal location and the 
crankshaft Inspect tho crankshaft for a wear 
groove or ndge left by tho old seal.
6 Lubricate the housing, tho crankshaft and 
tho now seal with oil (not grease). Fit tho seal, 
lips inwards, and use a piece of tubo (or the 
old seal, inverted) to tap it into place until 
flush.
7 Refit the engine speed sonsor plate, then fit 
the crankshaft sprocket over the alignment 
key. and onsuro that it seats fully into position.
8 Refit tho ongino cpeed sensor, tighten tho
mounting bolts socurely, and refit the wiring 
into its retaining clips.
9 Refit the timing belt as desenbed in Sec
tion 3.

Left-hand seal
10 Remove the flywheel as described in Sec
tion 10.
11 Clean the surrounding area, thon carefully 
prise out the old oil seal. Do not damage the 
block mating surfaces or the crankshaft 
flange. Alternatively, punch or drill two small 
holes opposite each other in the oil seal. 
Screw a self-tapping scrow into each, and pull 
on the screws with pliers to extract the seal.
12 Inspect the crankshaft for a wear groove 
or ndge left by tho old seal. H necessary, use 
emery cloth to clean up the crankshaft flango. 
wrapped round the flange (not irv-and-out).
13 Clean the oil seal location and the 
crankshaft -  it’s vital that thorc is no thread-

lock debris (from tho flywheel bolts) or other 
dirt present, as this will result in leaks.
14 lubricate the housing, the crankshaft and 
the new seal -  use clean engine oil, not 
grease. Fit the seal, lips inwards, and use a 
piece of tube (or the old soal, inverted) to tap 
it into placc until flush. Make sure the seal is 
pressed in to a uniform depth all round, as this 
further reduces tho chances of the now seal 
leaking.
15 Refit the flywheel as described in Sec
tion 10

8 Oil pump -  l i .
removal, inspection 
and refitting ^

Note: New copper washers should be 
obtained, to be fitted  to the pump mounting 
bolts when re fitting  the pump. The washers 
are a revised fitm ent -  early models may be 
found not to have any washers on dismantling.

Removal
1 Remove the timing belt as described in 
Section 3. Lower the ongine slightly, by 
adjusting the engine lifting equipment, until 
clear access to the crankshaft sprocket can 
bo gained.
2 Remove the two bolts socuring the engine 
speed sonsor above the crankshaft sprocket 
Carefully remove the sensor and its 
backplate.
3 The crankshaft sprocket slides off the end 
of the crankshaft (it may bo necessary to lovor 
it off, working round it using a suitable 
screwdrivor). As the sprocket is removed, 
recover the alignment key if it is loose.
4 Remove the screw securing the cover plate 
locatod at the rear of tho engine, behind the 
timing bolt tensioner assembly. Remove the 
cover plate
5 Remove the alternator as described in 
Chapter 5A.
6 Disconnect the wiring for :he oil pressure 
switch, which is located at the rear or tne 
engine, next to the oil filter.
7 Remove the sump as desenbed in Sec
tion 9.
8 Undo the five bolts socuring the oil pump to 
the cylinder block -  note the ‘itted position of 
each bolt, as only two aro identical. Whore 
applicable, recover tho copper washers fitted 
to the bolts -  new washers must be fitted on 
reassembly (regardless of whether washors 
were present on removal).
9 Carefully withdraw the pump assembly by 
prising it free. Remove the punp.
10 Thoroughly clean the pump and cylinder 
block mating faces, and remove all traces of 
old sealant

Inspection
11 Remove the six screws which hold the 
gear cover to the pump body -  an impact 
driver may well be required lor this. Recover 
the gasket from the covor.

HAYNES
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H44779

8.19 Reassembling the oil pump -  lubricate and align marks on 8.21 Refitting the oil pump -  apply sealant as shown, tighten bolts
gears (arrowed)

12 Mark the oil pump gears in relation to 
each other, thon re-movo them from tho oil 
pump housing.
13 Unscrew the plug which retains the 
pressure relief valve spring, taking care that 
the spring does not fly out as the plug is 
removed. Recover the piston from inside the 
valve bore.
14 Prise out the crankshaft right-hand oil seal 
from tho pump housing.
15 Clean all components thoroughly, then 
inspect the gears, body and gear cover for 
signs of wear or damage.
16 Renew the relief valve spnng if it is weak 
or distorted. Also inspect the piston for 
scoring or other damage.
17 Refit the gears to the pump body, aligning 
the markings made prior to removal. Using 
feeler blades, check the clearance between 
the large gear and the pump body. If the 
clearance is outside the specified limit, renew 
the pump.
18 If the clearance Is satisfactory, liberally 
lubricate the gears. Lubricate and fit the relief 
valve piston and spring, tightening the 
retaining plug to the specified torque.
19 Fit a new gasket to the pump body, then 
fit the cover and secure with the six screws 
(see illustration).
20 Fit a new crankshaft right-hand oil seal to 
tho oil pump -  the seal lips should face 
inwards when the pump is fitted to the engine.

Refitting
21 Check once more that tho mating 
surfaces of the oil pump and block and clean 
and dry. Referring to the accompanying 
illustration, apply a 3 mm diameter bead of 
sealant to the oil pump (see illustration). The 
pump must then be fitted before the sealant 
has a chance to set.
22 Lightly oil the nose of the crankshaft, to 
allow the pump and its oil seal to pass over it 
without damage.
23 Roflt the pump to the block, offering it 
squarely into place. Fit new copper washers

to tho pump retaining bolts, then use the bolts 
as guides, and draw the pump Into place with 
the crankshaft pulley bolt and sprocket. Take 
care not to damage the seal in the oil pump as 
it is fitted: also note that the crankshaft must 
not turn as the pump is being fitted. With the 
pump seated, tighten the retaining bolts 
diagonally to the specified torque.
24 Refit the sump as described in Section 9, 
and reconnect the oil pressure switch wiring.
25 Refit the alternator as described in 
Chapter 5A.
26 Refit the cover plate located behind the 
timing belt tensioner assembly.
27 Refit the engine speed sensor plate, then 
fit the crankshaft sprocket over the alignment 
key, and ensure that it seats fully into position.
28 Refit the engine speed sensor, tighten the 
mounting bolts securely, and refit the wiring 
into its retaining clip>s.
29 Refit the tim ing belt as described in 
Section 3.

9 Sump -  ^
removal and refitting jjv

1 The sump is in two parts -  tho main sump 
and a smaller lower pan (see illustration). The

9.1 View of engine from underneath, 
showing low er sump pan

lower pan is removable separately, but this 
only necessary if a leak has been noted from 
that area of the sump -  otherwise, the two 
sections can be removed in one piece.
2 Drain the engine oil and remove the oil filter, 
using the information in Chapter 1 if 
necessary.
3 Remove the exhaust downpipe as 
desenbed in Chapter 4C. If only the lower pan 
is being removed, this may not be essential, 
though access will be easier with the 
downpipe removed.

Lower pan
Removal
4 Unscrew and remove the bolts secunng the 
sump lower pan to the main sump.
5 Use a sharp knife in the joint to cut through 
the bead of sealant which now holds the lower 
pan In place. Using a wide-bladed tool, 
carefully prise o ff the lower pan (if a 
screwdnver is used, take care not to deform 
the sealing edges o f the pan)
6 Clean the mating surfaces of the lower pan 
and mam sump, removing all traces of oil and 
old sealant.
Refitting
7 Apply a 4 mm bead of sealant to the lower 
pan, running it to tho inside of tho bolt holes. 
Do not apply too much, as excess sealant 
may end up in the engine oil, and partially 
block the oil pick-up in tho sump.
8 Offer the lower pan into position, then fit 
and tighten the bolts in a diagonal sequence 
to tho specified torque (see illustration). 
Clean away any excess sealant.
9 Refit the exhaust downpipe (if removed) 
using the information in Chapter 4C.
10 Fit a new oil filter, then refill the engine 
with oil as desenbed in Chapter 1.

Main sump
Removal
11 Unscrow and remove all the bolts
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9.8 Sump lower pan refitting -  apply 
sealant, tighten bolts in sequence

securing tho sump, noting their posrtions 
carefully, as there are four long M8 bolts at 
the rear, and two more into the transmission.
12 Use a sharp knife in the joint to cut 
through the bead of sealant which now holds 
Ihe lower pan in place. Using a wtde-bladed 
tool, carefully prise off the lowor pan (if a 
screwdriver is used, take care not to deform 
the sealing edges). Note that the sump is 
located on two dowels.
13 Recover the two dowels from the engine. 
Clean the mating surfaces of the sump and 
enginn. rem oving all traces of Ol and Old 
sealant.
Refitting
14 Apply a 4 mm bead of sealant to the 
sump, running it to tho inside of the bolt holes.
00  not apply too much, as excess sealant 
may end up in the engine oil, and partially 
block the oil pick-up in the sump.
15 Refit the two dowels to the engno.
16 Offer the lower pan into position over the 
dowels. Starting at the transmission end. fit 
and tighten the bolts to the specified torque, 
noting the different torques applied to the 
different-size bolts. Clean away any excess 
sealant.
17 Refit the exhaust downplpe using the 
information in Chapter 4C
18 Fit a new oil filter, then refill Ihe engine 
with oil as desenbed In Chapter 1.

10 Flywheel-
removal, inspection ^
and refitting ^

Removal
1 Remove the transmission as desenbed in 
Chapter 7 A.
2 Remove the clutch assembly as described 
in Chapter 6.
3 The flywheel will only fit one way, but 
making alignment marks will allow the 
flywheel to be offered up in exactly the right 
position, making refitting quicker and easier. 
Various spacer plates are fitted either side of 
tho flywheel, and it's important to note thoir 
order of fitting as the flywheel is removed.
4 Unbolt tho flywheel anti remove i: -  the bolts 
will be tight, as thread-locking compound Is

used. Prevent crankshaft rotation by inserting 
a large screwdriver in the nng gear teeth and in 
contact with an adjacent dowel in the 
engine/transmission mating face. The flywheel 
is also very heavy -  do not drop it, or tho ring 
gear may be damaged.

Inspection
5 If the flywheel's clutch mating surface is 
deeply scored, cracked or otherwise 
damaged, the flywheel must be renewed. 
However, it may be possible to have it 
surface-ground: seek the advice of a Volvo 
dealer or engine reconditioning specialist. If 
the ring gear is badly worn or has missing 
teeth, flywheel renewal will also be necessary.
6 Chock tho condition of the old flywheel 
bolts once they have been removed. Clean off 
all traces of locking compound, and check the 
condition of the threads. The bolts are subject 
to very high loads in service, and are 
tightened to a high torque -  re-using them 
may be dangerous, and it is recommended 
that new bolts are obtained
7 Do not remove tho six bolts fitted around 
the outer edge of the flywheel -  these are 
fitted at the factory, and act to balance the 
flywheel.

Refitting
8 Clean the mating surfaces of the flywheel 
and crankshaft. Remove any remaining 
locking compound from the threads of tho 
crankshaft holes, using the correct-size tap. if 
available.

9 Volvo state that the flywheel bolts should 
be refitted with the underside of the bolt 
heads oiled, and the threads coated in locking 
fluid. Since it is obviously important not to mix
oil and locking compound, this could prove 
difficult in practice. One solution might bo to 
coat the bolt threads with locking compound 
as advised, fit the bolts finger-tight, then

11.9 Engine right-hand mounting removal 
details

apply a little oil between the bolt head and 
flywheel just prior to final tightening.
10 Offer the flywheel and spacer plates into 
position, aligning any marks made prior to 
removal Insert the bolts, and tighten them 
finger-tight initially.
11 Lock the flywheel to prevent rotation as 
per removal, and tighten the bolts in a 
diagonal sequence to the specfied torque.
12 Refit the clutch as described in Chapter 6. 
and tho transmission as desc'ibed in Chap
ter 7A

11 Engine mountings -
removal and refitting

1 The GDI engine has a conventional 
mounting either side, and a support member 
running centrally from front to rear under the 
engine, with a front and rear mounting 
attached. References to ‘left’ a id  ‘right’ are as 
seen from the dnver’s seat

Inspection
2 If improved access is required, raise the 
front of the car and support it securely on axle 
» U u  kJs .
3 Check the rubber section of the relevant 
mounting to see if it is cracked, hardened or 
separated from the metal at a iy  point: renew 
the mounting if any such damage or 
deterioration is evident.
4 Check that all the mounting’s fasteners are 
securely tightened: use a torque wrench to 
check if possible.
5 Using a large screwdriver or a crowbar, 
check for wear in the mounting by carefully 
levering against it to check for free play 
Where this is not possible, enlst the aid of an 
assistant to move the engire/transmission 
unit back-and-forth. or fron  sido-to-side, 
while you watch the mounting. While some 
free play is to be expected sven from new 
components, excessivo wear should bo 
obvious. If excessive free play is found, check 
first that the fasteners are conrectly secured, 
then renew any worn components as 
desenbed below.

Renewal
Right-hand mounting
6 Disconnect the battery negative lead (see 
Disconnecting the battery).
7 Place a jack beneath the angine (but not 
under the sump), with a block of wood on the 
jack head. Raise the jack unti it is supporting 
the weight of the engine. Alternatively, 
position a lifting beam across the engine 
compartment and attach the jib to the right- 
hand engine lifting eyelet, located on the side 
of the cylinder head.
8 Slacken and remove the nut from the 
(horizontal) through-bolt secunng the ruDber 
mounting to the inner wing, then removo tho 
through-bolt.

I If  a suitable tap Is not
I— ; --------1 available, cut two slots Into
HiNTJ the threads of one of tho old 

flywheel bolts (assuming 
new bolts have been obtained) and use 
the bolt to remove the locking 
compound from the threads.

HAYNES
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11.14 Engine left-hand mounting with air 
cleaner removed

9 Raise the engine slightly, men slacken and 
remove the two nuts and single bolt securing 
the mounting to the engine bracket. Lift away 
the mounting, and remove it (see illustration). 
If required, the engine bracket can also be 
removed -  this is described in Section 3. as 
part of the timing belt removal procedure.
10 Chock carefully for signs of wear o r 
damage on all components, and renew them 
where necessary.
11 On reassembly, offer the mounting onto 
the engine bracket studs, and secure with the 
two nuts, followed by the single bolt, 
tightened to the specified torque.
12 Adjust the height of tho engino as 
necessary, then fit the through-bolt to secure 
the engino mounting to the inner wing 
bracket, fit the nut. but do not tighten it yet.
13 Lower the engine lifting equipment or jack 
as applicable, until the weight of the engine is 
resting on the engine mounting. Rock the 
engine back-and-forth to settle the mounting, 
then tighten the through-bolt nut to the 
specified torque. Remove the lifting 
equipment or jack as applicable, then 
reconnect the battery negative lead. 
Left-hand mounting
14 Referring to Chapter 4B, remove the 
complete air cleaner assembly and inlet ducts 
as necessary for clear access to the left-hand 
engine mounting, at the top of the 
transmission casing (see illustration).
15 Place a jack beneath the transmission, 
with a block of wood on the jack head. Raise

11.17 Removing the engine left-hand 
mounting

the tack until it is supporting the weight of the 
transmission. Take care to avoid damaging tho 
gearshift mechanism. On some models it may 
be necessary to first remove the plastic cover 
panel from tho underside of the transmission.
16 Slacken and remove the through-bolt 
securing tho rubber mounting to the vehicle 
body bracket.
17 Slacken and remove the four nuts 
securing the left-hand mounting to the 
transmission bracket, then remove the 
mounting from the car (see illustration).
18 Check carefully for signs of wear or 
damage on all components, and renow them 
where necessary.
19 Refit tho engine mounting to the 
transmission bracket tightening its mounting 
nuts to the specifiod torque.
20 Position the mounting in the bodywork 
bracket, ensuring that the protective rubber 
flaps are correctly located between the sides 
of the mounting and the bodywork bracket, 
thon inson the through-bolt and fit the 
retaining nut. Do not tighten it at this stage.
21 Lower the jack, until the weight of the 
engine is resting on the engine mounting. 
Rock the engine back-and-forth to settle the 
mounting, then tighten the through-bolt nut to 
tho specified torque.

11.26 Engino front mounting through-bolt 
(arrowed)

22 Remove the jack from underneath the 
transmission, then refit the air cleaner and air 
ducting as described in Chapter 4B.
Front mounting
23 Providing the engine left- and right-hand 
mountings have not been removed (and aro 
in good condition), the engine front and rear 
mountings can be removed without 
arranging additional engine support. Be 
prepared, however, for the engine to tilt 
slightly as the mountings are released -  it 
may be necessary to have a tack ready under 
the car, to re-align the mountings when 
refitting.
24 If not already done, firmly apply the 
handbrake, then jack up the front of the car 
and support it securely on axle stands.
25 Remove the engine undershield lor 
access to the support member.
26 Slacken the nut and remove the through- 
bolt securing the front mounting to the 
support member (see illustration).
27 Remove the two bolts securing the 
support member to the car body, noting the 
fitted order of the spacers, plate, and rubbers 
(see illustration).
28 Remove the two bolts securing the 
mounting to the support member, and remove 
the mounting from tho car.
29 Refitting is a reversal of removal, noting 
the following points:
a) Tho small square hole at the side o f the 

mounting faces the front o f the car (see 
Illustration).
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11.34 Engine roar mounting details

A Support member rear bolts 
B Mounting through-bolt 
C Mounting bolts 
D Square hole {faces rear)

b) The correct fitted order o f components 
for the support member mountings must 
be preserved when refitting.

c) Tighten all fasteners to the specified 
torque.

d) ft the support member was completely 
removed, the front mounting through-bolt 
nut should be fully tightened last when 
refitting.

Rear mounting
30 Providing the engine left- and right-hand 
mountings have not boon removed (and are in 
good condition), tho engine fron: and rear 
mountings can be removed withou: arranging 
additional engine support. Bo prepared, 
however, for the engine to tilt slig itly as tho 
mountings are released -  it may be necessary 
to have a jack ready under the car. to re-align 
the mountings when refitting.
31 If not already done, firmly apply the 
handbrake, then jack up the front of the car 
and support it socurety on axle stands.
32 Remove tho engine underjhield for 
access to the support member.
33 Remove the two bolts securing the 
support member to the car body, noting the 
fitted order of tho spacere. plate, and rubbers 
(see illustration 11.27)
34 Slacken tho nut and remove tfe  through- 
bolt securing the mounting to the support 
member, then pull the support member 
downwards for access to the mointing bolts 
(see illustration).

35 Remove the two bolts securing the 
mounting to the support member, and remove 
the mounting from the car.
36 Refitting is a reversal of removal, noting 
the following points:
a) The small square hole at tho side o f the 

mounting faces the rear o f tho car.
b) The correct fitted order o f components 

for the support member mountings must 
be preserved when refitting.

c) Tighten all fasteners to the specified 
torque.

d) If the support member was completely 
removed, the front mounting through-bolt 
nut should be fully tightened last when 
refitting.

12 Oil pressure switch -  
removal and refitting

1 The oil pressure switch is a vital early 
warning of low oil pressure. The switch 
operates the oil warning light on the 
instrument panel -  the light should come on 
with tho ignition, and go out almost 
immediately whon the engine starts If the 
light does not come on. there could be a fault 
on the instrument panel, tho switch wiring, or 
the switch itself.
2 If the light does not go out. low oil level, 
worn oil pump (or sump pick-up blocked), 
blocked oil filter, or worn main bearings could 
be to blame -  or again, the switch may be 
faulty.
3 If the fight comes on while driving, the best 
advice is to turn the engine off immediately, 
and not to drive tho car until the problem has 
boon investigated -  ignoring the light could 
mean expensive engine damage.

Removal
4 The oil pressure switch is located at the 
rear of tho engine -  access to it is easiest from 
below (see illustration). Jack up the front of 
the car. and support it securely on axle stands 
(see Jacking and vehicle support).
5 Rernovo the rear section of tho undershield 
for access to tho rear of the engine.
6 Reach up behind the sump to the oil 
prossure switch, then disconnect the wiring 
from it.

12.4 Oil pressure switch (arrowed) at rear 
of engine -  seen w ith inlet manifold 

removed

7 Unscrew the switch using an open-ended 
spanner, and remove it. Tho switch may be 
quite tight, as thread-locking fluid is used to 
secure It. There should he no more than a few 
Hrnps of nil lost as the switch is removed 
(providod the engine has been switched off for 
some time), since the switch is above the oil in 
the sump.

Inspection
8 Examine the switch for signs of cracking or 
splits If the top part of the switch is loose, this 
is an earty indication of impending failure.
9 Check that the wiring terminals at the 
switch are not loose, then trace the wire from 
the switch connector until it enters the main 
loom -  any wiring defects will give rise to 
apparent oil prossure problems.

Refitting
10 Refitting is a reversal of lemoval. noting 
the following points:
a) If the original switch is being refitted, 

dean the switch threads thoroughly. Also 
check that tho inner end of the switch Is 
clean.

b) Apply a drop o f thread-locking flu id to the 
switch threads, ensuring tnat the fluid 
does not block the inner end o f the 
switch.

c) Tighten the s'/vitch to the :pecified torque.
d) Reconnect the wiring securely, ensuring 

that the wire is routed deer o f any hot or 
moving components.

e) On completion, run the engine to check 
for correct sv/ltch operation, and also 
check for o il leaks.
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Chapter 2 Part C:
Engine removal and overhaul procedures
Contents
Crankshaft -  re fitting...........................................................................
Crankshaft -  removal and Inspection ...................................... . . . . 1 0
Cylinder block/crankcase -  cleaning and inspection .......................11
Cylinder head -  dismantling, cleaning, inspection and reassembly . 6
Engine -  initial start-up after overhaul and reassembly.....................18
Engine and transmission (except GDI) -  removal, separation and

refitting ............ - ..............................................................................  3
Engine and transmission (GDI) -  removal, separation and rofittng . .  4
Engine overhaul -  preliminary information................................. ........ 5
Engino overhaul -  reassembly sequence ............................................13

Degrees of difficulty

Engine/transmission removal -  preparation and precautions........... 2
General information.............................................................................  1
Main and big-end beanngs -  inspection and selection..................... 12
Main bearing ladder (GDI engine) -  rem oval......................................  8
Pistons and connecting rod assemblies -  re fitting ........................... 16
Pistons and connecting rods -  removal and inspection . . ...............  9
Pistons and piston rings -  assembly.................................................. 15
Sump (except GDI engine) -  refitting.................................................. 17
Sump (GDI engino) -  removal and refitting...................So© Chapter 2B
Sump and intermediate section (except GDI engine) -  rem oval-----  7

Easy, surtabte for Fairly easy, suitable Fairly difficult. Difficult, suitable for X VerycSfficutt, 3 -
novice with little for beginner with suitable for competent \ experienced DIY >

suitable for expert DIY
experience some experience DIY mechanic mechanic or professional

Specifications
Non-GDI engines 
Cylinder head
Warp limit -  maximum acceptable for use:

Lengthways..................................................
Across..........................................................

Height:
New ..............................................................
Maximum height reduction after machining 

Cylinder head bolts maximum length.............
Inlet valves
Head diameler ................................................
Stem d iam eter................................................
Length..............................................................
Vatvo scat ang le ..............................................
Exhaust valves
Head diameter ................................................
Stem diameter

Non-turbo engines ......................................
Turbo engines..............................................

Length:
Non-turbo engines......................................
Turbo engines..............................................

Valvo seat a n g lo ..............................................
Valve seat inserts 
Diameter (standard):

In le t..............................................................
Exhaust ........................................................

Oversizes available..........................................
Valve seat a ng le ..............................................
Valve guides
Valve stem-to-jjuide ciearancc.......................
Fitted height above cylinder head .................
External oversices availab le...........................

0.5 mm 
0.2 mm

128.95 to 129.05 mm 
0.3 mm
Less than 158.0 mm

30.85 to 31.15 mm 
6.955 to 6.970 mm 
104.05 to 104.45 mm 
44- 30'

26.85 to 27.15 mm

6.955 to 6.97 mm 
6.945 to 6.96 mm

103.10 to 103.50 mm 
103.00 to 103.60 mm 
44“ 30'

32.61 mm
28.61 mm 
+ 0.50 mm 
45” 00'

0.03 to 0.05 mm 
12.8 to 13.2 mm 
2 (marked by grooves)
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N o n -G D I e n g in e s  (c o n t in u e d )

Valve springs
External d iam e te r.......................................................................................
Length (unloaded).......................................................................................
Cylindor bores 
Diameter 

B4184S. B4204S. B4204T engines:
Nom inal...............................................................................................
Wear limit ........................................................................ ............ .. • •

B4164S. B4194T engines:
N om inal...............................................................................................
Wear limit ...........................................................................................

Pistons
Diameter (nominal):

B4164S* B4194T.....................................................................................
B4184S. B4204S. B4204T ....................................................................

Piston-to-bore c learance..........................................................................
Weight variation in same engine................................................................
Gudgeon pin diameter, standard .......................................... ...................

Piston rings 
Clearance In groove:

Top compression ..................................................................................
Second com pression.............................................................................
Oil c o n tro l...............................................................................................

End gap (measured In cylinder):
Top compression ..................................................................................
Second com pression............................................................................
Oil c o n tro l...............................................................................................

Crankshaft
Endfloat.................................... ...................................................................
Main bearing journal diameter.

S tandard.....................................................................................* ..........
U ndereize...............................................................................................

Main bearing running clearance................................................................
Main bearing journal out-o f-round............................................................
Main bearing journal ta p e r ........................................................................
Big-end bearing journal diameter:

S tandard.................................................................................................
U nders ize................................................................................................

Big-end bearing running clearance ..........................................................
Big-end bearing out-of-round ................... ..............................................
Big-end rod bearing taper ......................... ..............................................
Intermediate section M 10 bolts maximum length . ................................

T o rq u e  w re n c h  s e t t in g s
Note. Refer to Chapter 2A for additional engine torque wronch settings. 
Big-end bearing cap bolts*:

Stage 1 ....................................................................................................
Stage 2 ...................................................................................................

Driveplate bolts:
Stage 1 ....................................................................................................
Stage 2 ....................................................................................................

Flywheel bolts:
Stage 1 ...................................................................................................
Stage 2 ....................................................................................................

Intermediate section to cylinder block":
Stage 1 (M10 bolts on ly )........................................................................
Stage 2 (M10 bolts on ly)........................................................................
Stage 3 (M8 bolts on ly)..........................................................................
Stage 4 (M 7 bolts on ly)..........................................................................
Stage 5 (M10 bolts on ly )........................................................................

Oil pick-iip pipe b o l l ...................................................................................
Sump b o lts .................................................................................................
Transmisslon-to-«ngtne b o lts ....................................................................
* New bolts must always be used.
•* M10 bolts should be renewed if  their length exceeds 118 mm.

27.70 to 28.10 mm
42.4 mm

83.00 to 83.05 mm 
0.10 mm

81.00 to 81.05 mm 
0.10 mm

80.98 to 81.01 mm
82.98 to 83.01 mm 
0.01 to 0.03 mm
10 g max
22.996 to 23.000 mm

0.050 to 0 085 mm 
0.030 to 0.065 mm 
0.020 to 0.055 mm

0.20 to 0.40 mm 
0.20 to 0.40 mm 
0.25 to 0.50 mm

0.19 mm max

64.984 to 65.003 mm
64.750 mm 
0.025 to 0.045 mm 
0.004 mm max 
0.004 mm max

49.984 to 50.000 mm
49.750 mm 
n/a
0.004 mm max 
0.004 mm max 
118 mm

Nm

20
Tighten through a further 90" 

45
Tighten through a further 65"

45
Tighten through a further 65’

20
45
24
17
Tighten through a further 90“
17
17
50

Ibf ft

15

33

33

15
33
18
13

13
13
37
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GDI engine
Cylinder head
Warp limit (measured diagonally)............................................................  0.05 mm
Cylinder hoad to lt maximum length........................................................  96.4 mm
Valve spring minimum free length ................... . ....................................  43.8 mm
Cylinder bores
Diameter (nominal)...................................................................................  81.00 to 81.03 mm
Pistons
Diameter .................................................................................................  rVa
P«ton-to-bore clearance......................................................................... 0.02 to 0.04 mm
Gudgeon pin diameter ......................................* ...................... .............  19.00 mm
Piston rings
Clearance in groove:

Top compression .................................................................................  0.03 to 0.07 mm
Second compression ........................................................................... 0.02 to 0.06 mm

End gap (measured in cylinder):
Top compression .................................................................................  0.25 to 0.40 mm
Second compression ........................................................................... 0.40 to 0.55 mm
Oil con tro l.............................................................................................  0.10 to 0.35 mm

Crankshaft
Endfloat:

Nominal.................................................................................................  0.05 to 0.25 mm
Maximum .............................................................................................  0.40 mm

Main bearing journal diameter . ....................... . ....................................  rVa
Main bearing running clearance:

Nominal.................................................................................................  0.02 to 0.04 mm
Maximum .............................................................................................  0.1 mm

Main bearing bolts maximum length ......................................................  71.1 mm
Big-end bearing journal diameter............................................................  45.000 to 44.980 mm
Big-end bearing running clearance:

Nominal.................................................................................................  0.02 to 0.05 mm
Maximum ................................................................................. . ..........  0.1mm

Big-end bearing out-of-round ......................... ...................................... 0.0025 mm max
Big-end bearing taper............................................................................... 0.0050 mm max
Runout .........; ..........................................................................................  0.01 mm max

Torque wrench settings Nm ib ff t
Note: Refer to Chapter 28 for additional engine torque wrench settings.
Big-end bearing cap nuts:

Stage 1 .................................................................................................  20 15
Stage 2 ...... ........................................................................................... Angte-tighten a further 95"

Crankshaft oil seal carrier bolts ..............................................................  11 8
Engine oil dipstick tube mounting b o lt .................................................... 13 10
Main bearing ladder bolts (oiled)*:

Stage 1 .................................................................................................. 25 18
Stage 2 .................................................................................................  Angle-tighten a further 90“

Transmission-to-engine bo lts ................................................................... 48 35
* New bolts to be fitted if  their length exceeds 71.1 mm.

1 General information

Included in this part of Chapter 2 are 
details of removing the engine/transmission 
from the c tr. and general overhaul 
procedures fo ' the cylinder head, cylinder 
block and all other engine internal 
components.

The information ranges from advice 
concerning preparation for an overhaul and- 
the purchase cf new parts, to detailed step-

by-step procedures covering removal, 
inspection, renovation and refitting of engine 
internal components.

After Section 7, all instructions are based 
on the assumption that the engine has been 
removed from the car. For information 
concerning engine in-car repair, as well as 
removal anc installation of those external 
components necessary for full overhaul, 
refer to Part A or B of this Chapter, and to 
Section 5. Ignore any preliminary 
dismantling operations described in Part A 
or B that are no longer relevant once the 
engine has been removed from the car.

2 Engine/transmission 
removal -
preparation and precautions

H you hav'e decided that an engine must be 
removed for overhaul or major repair work, 
several preiminary steps should be taken.

Locating a suitable place to work is 
extremely mportant. Adequate work space, 
along with storage space for the car. will be 
needed. It a workshop or garago is not 
available, st the very least, a flat, level, clean 
work surface is required.
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If possible, clear some shelving close to the 
work area and use it to store the engine 
components and ancillaries as they are 
removed and dismantled. In this manner the 
components stand a better chance o f staying 
clean and undamaged during the overhaul. 
Laying out components in groups togother 
with their fixing bolts, screws, etc, will save 
time and avoid confusion when the engine is 
refitted.

Clean the engine compartment and 
engine/transmission before beginning the 
removal procedure: this will help visibility and 
help to Keep tools clean.

The help of an assistant should be 
available; there are certain instances when 
one person cannot safely perform all ol the 
operations required to remove the engine 
from the car. Safety is of primary importance, 
considering the potential hazards Involved in 
this kind of operation. A second person 
should always bo in attendance to offer help 
in an emergency. If tins is the first time you 
have removed an engine, advice and aid from 
someone more experienced would also be 
beneficial.

Plan the operation ahead of timo. Before 
starting work, obtain (or arrange tor the hire 
of) all o f the tools and equipment you will 
need. Access to the following items will allow 
the task of removing and refitting the 
engine/transmission to be completed safely 
and with relative ease: an engine hoist -  rated 
in excess of the combined weighs of the 
engine/transmission, a heavy-duty trolley 
jack, complete sets of spanners and sockets 
as described at the rear this manual, wooden 
blocks, and plenty of rags and cleaning 
solvent for mopping-up spilled oil. coolant 
and fuel. A selection of different-sized plastic 
storage bins will also prove useful for keeping 
dismantled components grouped together. If 
any of the equipment must be hired, mako 
sure that you arrange for it in advance, and 
perform all of the operations possible without 
it beforehand: this may save you time and 
money.

Plan on tho car being out of use for quite a 
while, especially if you intend to carry out an 
engine overhaul. Read through the whole of 
this Section and work out a strategy based on 
your own experience and the tools, time and 
workspace available to you. Some of the 
overhaul processos may have to be carried 
out by a Volvo dealer or an engineering works
-  these establishments often have busy 
schedules, so it would be prudent to  consult 
them before removing or dismantling the 
engine, to get an idea of the amount of time 
required to carry out the work.

When removing the engine from tho car. be 
methodical about the disconnection of 
external components. Labelling cables and 
hoses as they removed will greatly assist the 
refitting process.

Always be oxtremely careful when lifting the 
engine/transmission assembly from the 
engine bay. Serious injury can result from

careless actions. If help is required, it is better 
to wait until It is available rather than risk 
personal injury and/or damage to components 
by continuing alone. By planning ahead and 
taking your time, a job of this nature, although 
major, can be accomplished successfully and 
without incident 

On all models covered by the manual, the 
engine and transmission are removed as a 
complete assembly, upwards and out of the 
engine bay. The engine and transmission are 
then separated with the assembly on the 
bench

3 Engine and transmission
(except GDI) -  removal, ^
separation and refitting ^

Removal
1 Open the bonnet, then remove the stop 
bolts from both bonnet hinges to allow the 
bonnet to bo raised to its fully extended 
(vertical) position. Alternatively, unbolt Ihe 
bonnet from its hinges and remove it. as 
described in Chapter 11.
2 Refor to Chapter 5A and remove the battery 
and its tray.
3 Undo the securing screws and remove the 
cover panel from the top of the engine, then 
unclip the cover panel from the relay box.
4 With reference to Chapter 4A, remove the 
air cleaner assembly and all air ducting, 
including tho turbocharger/intercooler ducts 
(where applicable).
5 With reference to Chapter 4C. Section 9. 
disconnect the oxygen sensor wiring at the 
connector at the rear of tho engine compart
ment.
6 Refer to Chapter 1 and carry out the 
following:
a) Drain the cooling system.
b) If the engine is going to be dismantled, 

drain the engine oil.
c) Removo the auxiliary drivebelt.

7 If the car Is fitted with cruise control, 
disconnect the wiring and vacuum hose to the 
vacuum pump
8 On models with air conditioning, unbolt the 
refrigerant pipe support bracket from above 
the right-hand engine mounting
9 Chock the rear wheels and apply tho 
handbrake, then jack up the front of the car 
and rest it securely on axle stands Remove 
both front roadwheels.
10 Working in either wheel arch, remove the 
ABS wheel sensors from the steering 
knuckles and release the sensor wiring from 
the suspension strut brackets
11 Extract the spring clips and release tho 
brake hose from the bracket on the steering 
knuckle.
12 Remove the securing screws then lower 
tho front and rear splash guards away from 
the underside of the engine compartment
13 Position an engine hoist over the engine 
compartment. Attach the jib to the lifting

eyelets at oither end of the cylinder head. 
Raise tho hoist so that it supports the engine 
securely; the engine will tend to pivot towards 
the rear of the engine compartmont as the 
front and rear engine mountings are romoved 
(see noxt paragraph) so adjust the lifting hoist 
to compensate for this
14 Working underneath the engine 
compartment, unbolt the front and rear 
engine/transmission mountings from the 
engine/transmission crossmember beam, with 
reference to Chapter 2A.
15 Refer to Chapter 4C and unbolt and 
remove the exhaust system front pipe Take 
caro to avoid straining the oxygon sensor 
wmng as you do this.
16 With reference to Chapter 10, Section 4, 
remove the securing bolts and withdraw tho 
lower end of each suspension strut from tt>e 
tops of the steering knuckles
17 On models with automatic transmission, 
release the track rod control arms from the 
steering knuckles as described in Chapter 10. 
Section 28.
18 On models with manual transmission, 
drain the oil from tho transmission with 
reference to Chapter 7A. On models with 
automatic transmission, drain the fluid with 
reference to Chapter 7B.
19 Unbolt and remove the driveshaft heat 
shield(s).
20 On tho left-hand side of the transmission, 
release the driveshaft inner CV joint from the 
transmission as described in Chapter 8, 
noting that on non-turbo models, tho 
driveshaft need not be separated from the 
steering knuckle. Take care not to damage the 
transmission oil seal or the inner CV joint 
gaiter. Tie the driveshaft to the anti-roll bar to 
keep it away from the work area.
21 At the right-hand wheeiarch. swivel the
suspension strut and stoering knuckle
assembly outwards and pull tho right-hand 
driveshaft out of the transmission, as
desenbed in Chapter 8, again noting that Ihe 
drivoshaft need not be separated from the 
steering knuckle On turbo models, it will bo 
necessary to undo tho two bolts and remove 
the cap from tho support bearing on the rear 
of the engine, to allow tho intermediate shaft 
to be withdrawn from the transmission. Tie the 
driveshaft back away from the engine.
22 On models with manual transmission,
disconnect the selector cables/rod (as
applicable) from the transmission as
described in Chapter 7A. Disconnect the 
wiring connector from the reversing light 
switch.
23 On models with automatic transmission, 
refer to Chapter 7B and disconnect the 
selector cable from tho transmission. Unplug 
the wiring from the shift solenoids and the 
vehicle spood, fluid temperature, shift position 
and engine speed sensors at the connectors 
located on the top of tho transmission casing.
24 Remove the securing screws and oetach 
the wiring harness clip(s) from the top of the 
transmission casing.
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25 Unbolt the earth lead from the 
transmission and position it to one side.
26 On models w ith air conditioning, unbolt 
the refrigerant compressor, with reference to 
Chapter 3. Tie the compressor to the front ot 
the engine compartment away from the 
engine; note tha t there is no need to 
disconnect the refrigerant pipes from the 
compressor.
27 On models with automatic transmission, 
undo the union bolts and disconnect the 
transmission flu id cooler pipes from the 
transmission -  be prepared for some fluid 
loss. Plug the open ports and pipes to 
minimise fluid loss and to prevent the ingress 
of dirt. Unbolt the fluid pipe support bracket 
from the transmission casing.
28 With roforonce to Chapter 4A. carry out 
the following:
a) Disconnect the accelerator cabto from the 

throttle housing and mounting bracket.
b) Deprossurise the fuel system (Section 2).
c) Disconnect the fuel supply and return 

hoses at tho quick-release connectors to 
the right o f the cylinder head.

29 Disconnect the evaporative loss system 
vacuum hose from the port on the inlet 
manifold.
30 On non-turbo models with manual 
transmission, remove the clutch slave cylinder 
from the top of the transmission casing with 
reference to Chapter 6. Wrap a cabie-tie 
around the slave -cylinder to prevent tho piston 
from being poshed out.
31 On turbo models with manual 
transmission, undo the union and disconnect 
the slave cylinder hydraulic pipe at the 
coupling at the top of the transmission casing; 
be prepared for some hydraulic fluid spillage.
32 Extract the spring clip and release the 
clutch hydraulic pipe from the support bracket 
on the front of the transmission casing.
33 Refer to Chapter 3 and carry oul the 
following:
a) Remove tho electric cooling fan(s) from  

the radiator.
b) Slacken the hose clips and disconnect tho 

heater supply and return hoses from the 
connections a t the engine compartment 
bulkhead.

c) Slacken tho hoso clips and remove the 
radiator top and bottom hoses.

d) Slacken the hose clips and disconnect the 
coolant hoso from the expansion tank.

e) Remove the radiator.
34 With reference to Chapter 10, unbolt the 
power steering pump from its mounting 
bracket, and tie it to the front of the engine 
compartment. Note that there is no need to 
disconnect the hydraulic fluid pipes from the 
pump
35 Disconnect the brake servo vacuum hose 
from the inlet manifold, with reference to  
Chapter 9.
36 Locate the main engine wiring harness, at 
the front right-hand corner of the engine 
compartment. Trace each branch of the winng 
to all sensors, actuators and ancillaries on the

engine and unplug the wiring at the 
connector. Label each connector to ensure 
correct refitting.
37 Disconnect the vacuum hoses from the 
manifold pressure sensor (where applicable).
38 Disconnect the vacuum hoses trom the 
EGR and evaporative loss system solenoid 
valves (where applicable).
39 Chock that the hoist is supporting the 
weight of the engine and transmission, then 
remove the right- and left-hand engine 
mountings as described Chapter 2A.
40 Check that no wires, hoses, etc. have 
been overlooked. Raise the ongine and 
transmission as a unit, and manipulate it to 
clear all adjacent components with the aid of 
an assistant (see illustration). In particular, 
take great care to avoid damaging the ABS 
hydraulic modulator on the right-hand side of 
the engine compartment as the engine is 
being manoeuvred. If not already done, 
removing the engine mounting brackets will 
provide more clearance. The engine will need 
to be angled upwards slightly at the timing 
belt end to dear tho engine bay.
41 When sufficient height exists, lift it over 
the front panel, clear of the engine bay. and 
lower it to tho ground or onto a workbench.

Separation
42 With the engine/transmission removed, 
support tho assembly on suitable blocks of 
wood, on a workbench (or failing that, on a 
clean area of the workshop floor).
43 Remove the starter motor.
Manual transmission models
44 Remove the bolts securing the 
transmission to the engine.
45 With the aid of an assistant, draw the 
transmission off tho engine (see illustration). 
Once It Is clear of the dowels, do not allow the 
input shaft to hang on the clutch driven plate.
Automatic transmission models
46 Rotate the crankshaft using a socket on 
the pulley nut, until one of the torque 
converter-to-driveplate retaining bolts 
becomes accessible through the opening on 
the roar facing side of the engine. Working 
through the oponing, undo the bolt. Rotate the 
crankshaft as necessary and remove the 
remaining bolts in the same way. Note that 
now bolts will be requirod for refitting.
47 Remove the bolts securing the 
transmission to the engine.
48 With the aid of an assistant, draw the 
transmission squarely off the ongine dowels 
making sure that the torque converter remains 
in position on the transmission. Use the 
access hole In the transmission housing to 
hold the converter in place.

Refitting
Manual transmission models
49 Whore removed, refit tho clutch to the 
engine using the information given in Chapter 6. 
Make sure that the clutch is correctly centred

3.40 Raise the engine and transmission as 
a unit

and that the clutch release compononts are 
fitted to the transmission bellhousing. Do not 
apply any grease to the transmission input 
shaft, the guide sleeve, or the release bearing 
itself as these compononts have a friction- 
reducing coating which docs not require 
lubrication.
50 Manoeuvre the transmission squarely into 
position and engage it with the engine dowels. 
Refit the bolts securing the transmission to 
the engine, and tighten them to the specified 
torque. Refit the starter motor.

Automatic transmission models
51 Beforo refitting the transmission, flush out 
the oil cooler wrth fresh transmission fluid. To 
do this, attach a hose to the upper union, pour 
ATF through the hose, and collect it in a 
container positioned beneath the return hose.
52 Clean the contact surfaces on the torque 
converter and driveplate, and tho 
transmission arvd engine mating faces. Lightly 
lubricate the torque converter guide 
projection and the engine/transmission 
locating dowels with grease.
53 Check that the torque converter is fully 
seated by measuring the distance from the 
edge of the transmission housing face to the 
retaining bolt tabs on the converter. The 
dimension should be approximately 14 mm.
54 Manoeuvre the transmission squarely Into 
position and engage it with the engine dowels. 
Refit the bolts securing the transmission to 
the engine and tighten lightly first in a 
diagonal sequence, then again to the 
specified torque.

3.45 Withdrawing the transmission from  
the engine
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56 Attach the torque converter to tho 
driveplate using new bolts. Rotate the 
crankshaft for access to the bolts as was 
done for removal, then rotate the torque 
converter by means of the access hole in the 
transmission housing. Fit and tighten all the 
bolts hand tight first then tighten again to the 
specified torque.
All m odels
56 The remainder of refitting is essentially a 
reversal of removal, noting the following 
points:
t) Tighten all fastenings to the specified 

torque and. where applicable, torque 
angle. Refer to the relevant Chapters o f 
this manual for torque wrench settings not 
directly related to the engine.

0) When refitting the fuel rail and m/ectors, 
check that the injector O-rings and 
manifold seals are in good condition and 
renew them if necessary, smear them with 
petroleum jelly or silicone grease as an 
assembly lubricant.

;) When refitting the left-hand dnveshaft, 
ensure that the inner CV jo in t is pushed 
fully into the transmission so that the 
retaining circlip locks into place in the 
differential aear.

d) Ensure that tho ABS sensor, and sensor 
location In the steering knuckle, are 
perfectly clean before refitting.

e) When reconnecting the manual 
transmission selector cables, note that the 
outermost cable attaches to the vertical 
selector lever on the end o f the 
transmission.

f) On automatic transmission models, 
reconnect and adjust the selector cable 
as described in Chapter 7B

g) Refit tho air cleaner assembly and 
reconnect the accelerator cable as 
described in Chapter 4A.

h) Refit the auxiliary dnvebelt. then refill the 
engine with coolant and oil as desenbed 
In C hapter J.

1) Refill tho transmission with lubricant if 
necessary as described in Chapter 1, 7A 
or 7B as applicable.

j} Refer to Section 18 before starting the 
engine.

4 Engine and transmission 1
(GDI) -  removal, separation 
and refitting ^

1 Open the bonnet, then remove the stop- 
bolts from both bonnet hinges to allow the 
bonnet to be raised to its fully extended 
(vertical) position. Alternatively, unbolt the 
bonnet from its hinges and remove it, as 
desenbed in Ctiapiei 1 1 .
2 Do pressurise tho fuel system, and remove 
the air cleaner and Inlot duct, as described in 
Chapter 4B.
3 Remove the battery and its tray as 
described in Chapter 5A.

4 Drain the cooling system as described in 
Chapter 1.
5 At the rear of the engino compartment, 
remove the two bolts securing the fuse/relay 
box. and release the box from its bracket -  
move it aside as far as possible without 
disconnecting the wiring.
6 Unscrew the three nuts securing the (tel 
injector output stago (large heat sink) to ts 
mounting bracket on the left-hand inner 
wing (left as soon from the driver's seat). Lift 
out the unit, thon clean round the connector 
plug before releasing the locking eaten ana 
disconnecting the plug. The output s ta je  
will be hot if the car has recently bean 
driven.
7 Noting carefully how it is clipped in place 
and routod, work around the top of the enghe 
and disconnect all the relevant wlnng from it 
(see illustration 6.5a in Chapter 2B). In 
particular, there are several earth points to 
disconnect. Move tho wiring harness to cne 
side.
8 Place some absorbent rags or paper towel 
around and under the fuel supply and return 
connections to the fuel pump (at the 
transmission end of the head). Carefully 
remove the fuel pipes, including the small 
hose to the charcoal canister
9 On early models, open the throttle quadrant 
fully by hand, and unhook the throttlo cable 
end fitting from i t  Remove the two bolts 
securing the throttle cable bracket to the inlet 
manifold, and move the cable back from Ihe 
engine.
10 Mark the gear selector cables for position, 
then pull out the wiro clips and rocover tho 
washers from the end fittings. To remove the 
cables from the mounting brackets, carefully 
prise out tho pushed-in tags on the rotairing 
clips, then slide the clips off to release the 
cables.
11 Loosen the hose clamps for tho radiator 
top and bottom hoses on the front of the 
engino, and for the hoater hoses at the rear of 
tho ongino comparimont Anticipating some 
spillage of residual coolant, carefully 
disconnect the hoses, noting that some 
manipulation might be needed to break the 
seal at each connection.
12 Remove the clutch slave cylinder with 
reference to Chaptor 6. Wrap a cable-tie 
around the slave cylinder to prevent the piston 
from being pushed out
13 Release the hose clip, and disconnect the 
brake servo flexible hose from tho ngid hose 
attached to the inlet manifold.
14 Loosen the front whool nuts, then jack up 
the front of the car, and support it on axle 
stands (see Jacking and vehicle support). 
Romove the front wheels and the engine 
undershiolds.
15 Rcfomng to Chaptor 4C if nec»*5«»ry,
remove the exhaust downpipe and (front) 
oxygen sensor from the car. Recover the 
manifold-to-downpipo gasket -  a new gasket 
(and possibly, somo new mounting nuts) 
should be obtained for refitting.

16 Remove the auxiliary drlvebelts as 
described in Chaptor 1.
17 On models so equipped, unscrew ths four 
mounting bolts and separate the air 
conditioning compressor from the engine. 
Without disconnecting or bending the 
pipework, tie the compressor up out of the 
way.
18 Similarly, unbolt the power steering pump 
from the engine (refer to Chapter 10 If 
necessary). Hang the pump up out of the 
way, without disconnecting any of the fluid 
noses.
19 Drain the transmission oil, roforrng to 
Chapter 7A if necessary. Refit the drain plug 
with a new washer, and tighten ta the 
specified torque (Chapter 7A Specifi
cations).
20 Using the information in Chap'.er 8, 
disconnect the driveshafts from the 
transmission. The shafts don’t have to bo 
removed completely -  instead, release them 
at the inner ends only, nnd tie them up to 
prevent damage to the CV joints.
21 Referring to Chapter 2B if necessary, 
unbolt and remove the engine front ard rear 
mountings, and tho support mombe- from 
under the car. This will leave the engine 
suspended only by the left- and right-hand 
mountings.
22 Position a suitable engine crane/hoist 
over the engine, and attach its lifting 
chain/rope to the lifting eyes provided at the 
front and rear of tho cylinder head. Raise the 
crane/hoist so that it is taking the weight of 
the ongine/transmission. then remote the 
engine loft- and right-hand engine mountings 
as described Chaptor 2B.
23 Check that no wires, hoses, etc. have 
boon overlooked. Raise the engine and 
transmission as a unit, and manipulate It to 
clear all adjacent components with the aid of 
an assistant. In particular, take great laro to 
avoid damaging the ABS hydraulic modulator 
on the right-hand side of the engine 
compartment as the engine is being 
manoeuvred. If not already done, removing 
the engine mounting brackets will provide 
more clearance. Tho engine will need to be 
angled upwards slightly at the timing belt end 
to clear the ongine bay.
24 When sufficient height exists lift it over the 
front panel, clear of the engine bay, and lower 
it to the ground or onto a workbench.

Separation
25 With the engine/transmission rerioved. 
support the assombly on suitable blacks of 
wood, on a workbench (or failing that, on a 
clean area of the workshop floor).
26 Remove the starter motor.
27 Remove the bolts securing the 
transmission to the ongine.
28 With the a>d of an assistant, draw the 
transmission off the engine. Once it is clear of 
the dowels, do not allow the input shaft to 
hang on the clutch driven plate.
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5 Engine overhaul -
preliminary information

It ts much easier to dismantle and work on 
the engine if it is mounted on a portable 
engino stand. These stands can often bo hired 
from a tool hire shop. Before the engino is 
mounted on a stand, the flywheel/driveplate 
should be removed so lliu l (lie stand bulls 
can be tightened into the end of the cylnder 
block/crankcase.

If a stand is not available, it is possible to 
dismantle the engine with it suitably 
supported on a sturdy, workbench or on the 
floor. 8e careful not to tip or drop the engine 
when working without a stand.

If you Intend to obtain a reconditioned 
engine, all ancillaries must be removed first, to 
be transferred to tho new engine (just as they 
will if you are doing a complete ongine 
overhaul yourself). These components include 
the following.
a) Engine mountings and brackets (Chap

ter 2A o r 28).
b) Alternator including accessories mounting 

bracket (Chapter 5A).
c) Starter motor (Chapter 5A).
d) The ignition system and HT components 

including all sensors, coil modules and 
spark plugs (Chapters 1 and 5B).

a) Exhaust manifold, with turbocharger if 
fitted (Chapter 4C).

f) Iniet manifold with fuel injection 
components (Chapter 4A or 4B).

g) A ll electrical switches, actuators and 
sensors and tho engino wiring harness 
(Chapters 4A, 4B and 58).

h) Coolant pump, thermostat, hoses, and 
distribution pipe (Chapter 3).

i) Clutch components -  manual 
transmission models (Chapter 6).

j) Flywheel/driveplate (Chapter 2A or 2B).
k) Or/ filter (Chapter 1).
I) Dipstick, tube and bracket.

Note: When rem oving the external compo
nents from the engine, pay close attention to 
details that may be helpful or important auring 
refitting. Note tha fitting positions o f gaskets, 
seals, washers, bolts and other small items.

If you are obtaining a short engine (cylnder 
block/crankcase, crankshaft, pistons and 
connecting rods all assembled), then the 
cylinder head, timing bolt (together with 
tensioner, tensioner and Idler pulleys and 
covers) and auxiliary drivebelt tensioner will 
have to be removed also.

If a complete overhaul is planned the 
engine can be dismantled in tho order given 
below:
a) Inlet and exhaust manifolds, EGR housing 

and turbocharger (where applicable).
b) Timing belt, sprockets, tensioner, pu.'.eys 

and covers.
c) Cylinder head.
d) Oil pump.
e) Fiywheel/dnveplate.

f) Sump.
g) Oil pick-up pipe.
h) Intermediate section/main bearing ladder.
i) Pistons/connecting rods, 
j) Crankshaft.

6 Cylinder head -  dismantling, ^
cleaning, inspection \
and reassembly ^

Note: New and reconditioned cylinder heads 
are available from the manufacturer, and from  
engine overhaul specialists. Specialist tools 
are required to r tho dism antling and
inspection procedures, and new components 
may not be readily available. It may, therefore, 
be more practica l and econom ical fo r the 
home mechanic to purcnase a reconditioned 
head rather than dismantle, inspect and 
recondition the onginaf head.

Dismantling
1 Remove the cylinder Iwad as described in 
Part A or 8  of this Chapter.
2 If still in place, remove the camshafts and 
tappets as described in Part A or B of this 
Chapter.
3 According to components still fitted, remove 
tho thermostat housing (Chaptor 3). the spark 
plugs (Chapter 1) and any other unions, pipes, 
sensors or brackets as necessary
4 Tap cach valve stem smartly, using a light 
hammer and drift, to tree the spring and 
associated Items.
5 Fit a deep-roach type valvo spring com
pressor to each valve in turn, and compress 
each spring until the collets are exposed. Lift 
out the collets: a small screwdriver, a magnet 
or a pair of tweezers may be useful. Carefully 
release the spring compressor and remove it.
6 Remove the valve spring upper seat and 
the valve spring. Pull the valve out of its guide.
7 Pull off the valve stem oil seat with a pair of 
long-nosed pliers. It may be necessary to use 
a tool such as a pair of electrician’s wire 
strippers, the legs of wnich will engage under 
the seal, if the seal is tight
8 Recover the valve spring lower seat. If there 
is much carbon build-up round tho outside of 
the valve guide, this will have to be scraped 
off before the seat can be removed.
9 It is essential that each v3lve is stored 
together with its collets, spring and seats. The 
valves should also be kept in their correct 
sequence, unless they are so badly worn or 
burnt that they are to bo renewed. If they are 
going to be kept and used again, place each 
valve assembly in a labelled polythene bag or 
similar container.
10 Continue removing all tho remaining 
valves in the same way.

Cleaning
11 Thoroughly clean all tracos of old gaskot 
material and sealing compound from the 
cylinder head upper and lower mating 
surfaces. Use a suitable liquid gasket

dissolving agent together with a soft putty 
knife: do not use a metal scraper or the faces 
will be damaged.
12 Remove tho carbon from tho combustion 
chambers and ports, then clean all traces of
oil and other deposits from the cylinder head, 
paying particular attention to tha bearing 
journals, tappet bores, valve guides and 
oiKvays.
13 Wash tho head thoroughly with paraffin or 
a suitable solvent. Take plenty of time and do 
a thorough |ob. Be sure to clean all oil holes 
and galleries very thoroughly and then dry tho 
head completely.
14 Scrape off any heavy carbon deoosits that 
may have formed on the valves, then use a 
power-operated wire brush tc remove 
deposits from the valve heads and stems.

Inspection
Note: Be sure to perform  a ll the follow ing  
inspection procedures before concluding that 
the sorvices o f an engineering works are 
required. Make a lis t o f a ll items that require 
attention.
Cylinder head
15 Inspect the nead very carefully 'or cracks, 
evidence of coolant leakage, and other 
damage. If cracks are found, a new cylinder 
head should be obtained.
16 Use a straight-edge and feeler blade to 
chock that the cylinder head gasket surface is 
not distorted. If it is, it may be passible to 
resurface it; consult your dealer or ongino 
overhaul specialist (see illustration).
17 Examine the valve seats in each of the 
combustion chambers. If they are severely 
pitted, cracked or burned, then thoy will need 
to be renewed or re-cut by an engine overhaul 
specialist. If they are only slightly pitted, this 
can be removed by grinding-in the valve 
heads and seats v/ith fine valve-grinding 
compound, as described below.
18 If the valve guides appear worn indicated 
by a side-to-side motion of the valve, new 
guides must be fitted The renewal of valvo 
guides should be carried out by in  engino 
overhaul specialist.
19 If the valve seats are to be recut, this must 
be done only a fter the guides have been 
renewed.

6.16 Use a straight-edge and feeler blade 
to  chcck fo r distortion of the cylinder head 

gasket surface
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6.23 Measure the valve stem diameter 
using a micrometer

20 The threaded holes in the cylinder head 
must bo clean to ensure accurate torque 
readings when tightening fixings during 
reassembly. Carefully run the correct-size tap 
(which can be determined from the size of the 
relevant bolt which fits in the hole) into each of 
the holes to remove rust, corrosion, thread 
sealant or other contamination, and to restoro 
damaged threads. If possible, use 
compressed air to  clear the holes of dobris 
produced by this operation. Do not forget to 
clean the threads of all bolts and nuts as well.
21 Any threads which cannot be restored in 
this way can often be reclaimed by the use of 
thread Inserts. If any threaded holes are 
damaged, consult your dealer or engine 
overhaul specialist and have them install any 
thread inserts whore necessary.
Valves
22 Examine the head of each valve for

6.32a Fit the first lower spring seat in 
position . . .

pitting, burning, cracks and general wear, and 
check the valve stem for scoring and wear 
ridges. Rotate the valve, and check for any 
obvious indication that it is bent. Look tor pits 
and excessive wear on the tip of each valve 
stem. Renew any valvo that shows any such 
signs of wear or damage.
23 If the valve appears satisfactory at this 
stage, measure the valve stem diameter at 
several points, using a micrometer (see 
illustration). Any significant difference in the 
readings obtained indicates wear of the valve 
stem. Should any of theso conditions be 
apparent, the valve(s) must be renewed.
24 If the valves are in satisfactory conditwn, 
they should be ground (lapped) into their 
respective seats, to ensure a smooth gas- 
tight seal. If the seat is only lightly pitted, or if 
it has been recut, fine grinding compound 
only should be used to produce the required 
finish. Coarse valve-grinding compound 
should not be used unless a seat is badly 
burned or deeply pitted; if this is the case, the 
cylinder head and valves should be inspected 
by an expert, to decide whether seat 
recutting, or even the renewal of the valve or 
seat insert, is required
25 Valve grinding is carried out as follows. 
Place the cylinder head upside-down on a 
bench, with a block of wood at each end to 
give clearance for the valve stems.
26 Smear a trace of (the appropriate grade) 
valve-grinding compound on the seat face, 
and press a suction grinding tool onto the 
valve head. With a semi-rotary action, grind 
the valve head to its seat, lifting the valve

6.32b . . .  then oil the stem of the 
corresponding valve . . .

occasionally to redistribute the grinding 
compound. A light spring placed under the 
valve head will greatly case this operation.
27 If coarse grinding compound is being 
used, work only until a dull, matt even surface 
is produced on both tho valve seat and the 
valve, then wipe off the used compound, and 
repeat the process with fine compound. When 
a smooth unbroken ring of light grey matt 
finish is produced on both the valve and seat, 
the grinding operation is complete. Do not 
grind in the valves any further than absolutely 
necessary, or the seat will be prematurely 
sunk into the cylinder head.
28 When all the valves have been ground-in. 
carefully wash off all traces of grinding 
compound, using paraffin or a suitable 
solvent, before reassembly of the cylinder 
head.
Valve components
29 Examine the valve springs for signs of 
damage and discoloration, and also measure 
their free length by comparing each of the 
existing springs with a new component.
30 Stand each spring on a flat surface, and 
check it for squareness. If any of the springs 
are damaged, distorted, or have lost their 
tension, obtain a complete set of new springs. 
It is normal to fit new springs as a matter of 
course if a major overhaul is being earned out
31 Renew the valve stem oil seals regardless 
of their apparent condition.

Reassembly
32 Fit the first lower spring seat in position 
over the valve guide, then oil the stem of the 
corresponding valve and insert it into the 
guide (see illustrations).
33 The new valve stem oil seals should be 
supplied with a plastic fitting sleeve to protect 
the seal when it is fitted over the valve. If not, 
wrap a thin piece of polythene around the 
valve stem allowing it to extend about 10 mm 
above the end of the valve stem.
34 With the fitting sleeve, or polythene in 
place around the valve, fit the valve stem oil 
seal, pushing it onto the valve guide as far as 
it will go with a suitable socket or pieco of 
tube (see illustration). Once the seal is 
seated, remove the protective sleeve or 
polythene.
35 Rt the valve spring and upper seat.

6.35a Fit the valve spring . . .6.32c . . .  and insert it into the guide 6.34 Fit the new valvo stem oil seal over 
the valve guide
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6.35b . . .  followed by the uppor spring 
seat

6.35c Compress the spring using tho 
sprng compressors . . .

Compress the spnng and fit the two collets in 
tho recesses in the valve stem. Carefully 
release the compressor (see illustrations).

Use a little dab of grease to
# hold the collets In position on 

[HiNT the valvo stem white the 
spring compressor Is released.

36 Cover the vztve stem with a cloth and tap 
it smartly with a iqht hammer to verify that the 
collets are properly seated.
37 Repeat these procedures on all the other 
valves.
38 Refit the remainder of the disturbed 
components then refit the cylinder head as 
described in Par A of this Chapter.

7 Sump and intermediate ^  
section (except GDI engine) 5
-  removal

1 H not already done, drain the engine oil then 
remove the o i filter, refernng to Chapter 1 if 
necessary.
2 Remove the oil pump as described in Part A 
of this Chapter.
3 If the picton; and oonnooting rods oro to bo 
removed later, rotate the crankshaft to 
position all the pistons approximately half
way down ther bores.
4 Undo the bolts securing the sump to the 
intermediate section, noting the different bolt 
lengths and thw  locations.

HAYNES

7.6a Undo tho mounting bracket b o lt . . .  7.6b . . .  and remove the oil pick-up pipe

7.7a Intermediate section tightening 7.7b Undo all the M7 bolts securing the
sequence; slacken the bolts in the intermediate section to the cylinder block

REVERSE order in the REVERSE order to  that shown

6.35d . . .  and fit  the two collets in the 
recesses in the valve stem, using a small 

screwdriver or similar

5 Carefully tap the sump free using a rubber 
or hide mallet. Recover the O-ring seats.
6 Undo the mounting bracket bolt and remove 
the oil pick-up pipe. Recover the O-ring seal 
on the end of the pipe (see illustrations).
7 Undo all the M7 bolts securing the 
intermediate section to the cylinder block In 
the reverse order to that shown. With all the 
M7 bolts removed, undo the M10 bolts in the 
same order see illustrations).
8 Carefully lap the intermediate aoction free 
using a rubber or hide mallet. Lift off the inter
mediate section complete with crankshaft lower 
main bearing shells. If any of the shells have 
stayed on the crankshaft, transfer them to their 
correct locatons in the intermediate section.
9 Remove the crankshaft oil seal.

7.6c Recover the O-ring seal from the end 
of the pipe

7.7c With fell the M7 bolts removed, undo 
the M10 bolts in the same order
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9.3 Mark the big-ond caps and connecting 
rods w ith their cylinder numbers

8 Main bearing ladder 
(GDI engine) -  
removal I

1 If not already done, drain the engine oil then 
remove the oil filter, referring to Chapter 1 if 
necessary.
2 Remove the oil pump as described in Part B 
of this Chapter.
3 If the pistons and connecting rods are to be 
removed later, rotate the crankshaft to 
position all the pistons approximately halt
way down their bores.
4 Progressively unscrew the boits securing the 
main bearing ladder to the base of the engine, 
loosening eacn bolt by no more than a quarter- 
tum at a time until all tho bolts are loose.
5 Remove the bolts, then prise up the bearing 
ladder and remove it together with the bearing 
shells. Tape the shells to the relevant position 
on the ladder, if they are to be re-used.
6 Recover the thrustwashers from their 
locations either side of No 3 mam bearing -  
note which way round they are fitted. Store 
them with the bearing ladder.
7 Check that the main bearing bolts are not 
longer than the specified maximum length. If 
there is any doubt about the condition of the 
bolts, or if they are known to have been 
tightened more than once, obtain a complete 
new set.

Pistons and connecting rods
-  removal and inspection jC

Removal
1 Remove the cylinder head, oil pump and 
fiywheel/driveptato as described in Part A or B 
of this Chapter. On the GDI engine, remove tho 
main sump as described In Chapter 2B; on all 
other engines, remove the sump and 
intermediate section as described in Section 7.
2 Feel Inside the tops of the bores for a 
pronounced wear ridge. It is recommonded 
that you remove such a rtdge (with a scraper 
or ridge reamer) before attempting to remove 
the pistons, as the pistons rings may jam 
beneath the ridge making removal difficult.

9.4 On non-GDI engines, the big-end 
bearing shells do not have locating tabs -  
make a careful note of the position of the 

shell in the bearing cap

Note that a ridge large enough to cause 
complications such as this will almost 
certainly mean that a rebore and new pistons/ 
rings are needed.
3 Check that there are identification numbers 
or marks on each connecting rod and cap: paint 
or punch suitable marks if necessary, so that 
each rod can be refitted in the same position 
and tho same way round (see illustration).
4 On non-GDI engines, remove the two 

'  connecting rod bolts. Tap the cap with a soft-
faced hammer to free it. Remove the bearing 
cap, and note that the lower bearing shell 
does not have locating tabs (see illustration). 
Make a caroful note of tho position of the shell 
in the bearing cap -  during refitting the shell 
must be refitted to tho cap in exactly the same 
position; no alignment markings or locating 
tabs are provided Note: New big-end bearing 
cap botts w ill be needed tor reassembly
5 On the GDI ongine. the connecting rod 
bearing caps are secured by two nuts. The 
cap may need a light tap to free it from the 
rod. The bearing cap shell has a locating tab 
which corresponds to a cut-out In the cap 
itself -  tape the shell to the cap if new ones 
are not being fitted.
6 Push the connecting rod and piston up and 
out of the bore, and recover the upper bearing 
shell. The upper shell has no locating tabs or 
alignment markings. Make a careful note of 
the position of the sheli in the connecting rod
-  during refitting the shell must be refitted to 
the rod in exactly the samo position.
7 Refit tho cap to the connecting rod, the 
correct way round, so that thoy do not get 
mixed up. On non-GDI engines, note that the

9.7 On non-GDI engines, the serrations on 
the bearing cap and connecting rod 

mating surfaces onsure correct rofitting

serrations on the bearing cap and connecting 
rod mating surfaces ensure that the cap can 
only be fitted the correct way round (see 
illustra tion). On the GDI engine, the 
connecting rod studs are slightly offset, to 
ensure correct refitting.
8 Check to see if there Is an arrow on the top 
of the piston which should bo pointing toward 
the timing bett end of tho engine (see 
illustration). If no arrow can be seen, make a 
suitable direction mark yourself. On the GDI 
engine, this is less important, as the hollow 
combustion chamber in the lop of the piston 
faces the inlet (rear) side of the engine.
9 Without rotating the crankshaft, repeat the 
operations on the remaining connecting rods 
and pistons.

Inspection
10 Before the inspection process can be 
carried out. the piston/connecting rod 
assemblies must be cleaned, and the original 
piston rings removed from the pistons.
11 Carefully expand the old nngs and remove 
them from the top of the pistons. The use of 
two or three old feeler blades will be helpful in 
preventing the rings dropping into empty 
grooves (see illustration). Be caroful not to 
scratch the pistons with the ends of the ring. 
The rings are brittle, and will snap if they are 
spread too far. They are also very sharp -  
protect your hands and fingers.
12 Scrape all traces of carbon trom the top of 
the piston A hand-held wire brush (or a piece 
of fine emery cloth) can be used, once the 
majority of the deposits have been scraped 
away

9.8 The arrow on the piston crown points 
towards the tim ing bett end of the engine

9.11 Removing the piston rings using a 
feeler blade
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9.21 Push the gudgeon pin out of the 
piston and connecting rod

13 Remove the cartoon from the ring grooves 
In the piston, using an old ring. Break the nng 
in half to do this (be careful not to cut your 
fingers -  piston rings are sharp). Be careful to 
remove only the carbon deposits -  do not 
remove any metal, and do not nick or scratch 
the sides of the ring grooves.
14 Once the deposits have been removed, 
ciean the piston/rod assemblies with paraffin 
or a suitable solvent, and dry thoroughly. 
Make sure the oil relurn holes in the ring 
grooves, where applicable, are clear.
15 If the pistons and cylinder bores are not 
damaged or worn excessively, and if the 
cylinder block does not need to be rebored, 
the original pistons can be refitted. Normal 
piston wear appears as even vertical wear on 
the piston thrust surfaces, and slight 
looseness of the top ring in its groove. New 
piston rings should always be used when the 
engine is reassembled.
16 Carefully inspect each piston for cracks 
around the skirt, around the gudgeon pin 
holes, and at the ring lands (between the ring 
grooves).
17 Look for scoring and scuffing on the piston 
skirt, holes in the piston crown, and burned 
areas at Ihe edge of the crown. If the skirt is 
scored or scuffed, the engine may have been 
suffering from overhoating and/or abnormal 
combustion, which caused excessivety-high 
operating temperatures. The cooling and 
lubrication systems should be checked 
thoroughly. Scorch marks on the sides of the 
piston show that blow-by has occurred. A hole 
in the piston crown or burned areas at the 
edge of the piston crown, indicates that 
abnormal combustion (pre-ignition, knocking, 
or detonation) has been occurring. If any of the 
above problems exist, the causes must be 
investigated and corrected, or the damage will 
occur again. The causes may include inlet air 
leaks, incorrect fuet/pir mixture nr an »mi«s<ann 
control system fault.
18 Corrosion of the piston, in the form of 
pitting, indicates that coolant has been 
leaking into the combustion chamber and/or 
tho crankcase. Again, the cause must be 
corrected, or the problem may persist in the 
rebuilt engine.
19 Examine each connecting rod carcfully for 
signs of damage, such as cracks around the

9.22a Measure the diameter of each 
piston using a micrometer (see text)

big-end and small end beanngs. Check that 
the rod is not bent or distorted. Damage is 
highly unlikely, unless the engine has been 
seized or badly overheated. Detailed checking 
of the connecting rod assembly can only be 
carried out by an engine overhaul specialist 
with the necessary equipment.
20 The gudgeon pins are of the floating type, 
secured in position by two circlips. Where 
necessary, the pistons and connecting rods 
can be separated as follows.
21 Remove one of the circlips which secure 
the gudgeon pin. Push the gudgeon pin out of 
the piston and connecting rod (see 
illustration).
22 Using a micrometer, measure the 
diameter of all four pistons at a point 10 mm 
from the bottom of the skirt, at right-angles to 
the gudgeon pin axis. Compare the 
measurements obtained with those listed in 
the Specifications. Note that four standard 
size grades are available -  the grade letter is 
stamped on the piston crown and on the 
cylinder block (see illustrations). If new 
pistons are to be obtained, they must be of 
the same grade marking as the cylinder bore 
to which they will be fitted.
23 If the diameter of any of the pistons is out 
of the tolerance band listed for its particular 
grade, then all four pistons must be renewed. 
Note that if the cylinder block was rebored 
during a previous overhaul, oversize pistons 
may have been fitted. Record tho 
measurements and use them to check the 
piston-to-bore clearance when the cylinder 
bores arc measured later in this Chapter.
24 Hold a new piston ring in the appropriate 
groove and measure the ring-to-groove 
clearance using a feeler blade (see 
illustration) Note that the rings are of 
different sizes, so use the correct ring for the 
groove. Compare the measurements with 
thnse listed in the Specifications: if tho 
clearances are outside the tolerance range, 
then tho pistons must be renewed.
25 Check the fit of the gudgeon pin in the 
connecting rod bush and in the piston. If there 
is perceptible play, a new bush or an oversize 
gudgeon pin must be fitted. Consult a Volvo 
dealer or engine reconditioning specialist.
26 Examine all compononts and obtain any 
new parts required. If new pistons are

9.22b Piston/cylinder grade stamped on 
the edge of the cylinder block

purchased, they will be supplied complete 
with gudgeon pins and circlips. Circlips can 
also be purchased separately.
27 Oil the gudgeon pin. Reassemble the 
connecting rod and piston, making sure the 
rod is the right way round, and secure tho 
gudgeon pin with tho circlip. Position the 
circlip so that its opening is facing downward.
28 Repeat these operations for the remaining 
pistons.

10 Crankshaft- i
removal and inspection ^

Note: If no work is to bn done on the pistons 
and connecting rods, then removal o f the 
cylinder head and pistons w ill not be 
necessary. Instead, the pistons need only be 
pushed far enough up the bores so that they 
are positioned clear o f the crankpins.

Removal
1 With reference to Part A or B of this 
Chapter, and earlier Sections of this pari as 
applicable, carry out tho following:
a) Remove the oil pump.
b) Remove the sump and intermediate section.
c) Remove the clutch components and 

flywheel/driveplate.
d) Remove the pistons and connecting rods 

(refer to the Note above).
2 Before the crankshaft is removed, It is 
advisable to check the endfloat. To do this, 
temporarily refit the intermediate section or 
main bearing ladder, then mount a dial gauge

9.24 Measure tho ring-to-groove 
clearance using a feeler blade
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with the stem in line with the crankshaft and 
just touching the crankshaft nose.
3 Push tho crankshaft fully away from the 
gauge, and zero it. Next, lever the crankshaft 
towards the gauge as far as possible, and 
check the reading obtained. The distance that 
the crankshaft moved is its endfloat: if it is 
greater than specified, check the crankshaft 
thrust surfaces for wear. If no wear is evident, 
new thrustwashers should correct the 
endfloat. The thrustwashers are integral with 
tho main bearing shells on non-GDI engines, 
while the GDI engine has separate washers 
fitted either side of No 3 bearing.
4 Remove the intermediate section or main 
bearing ladder again, then lift out the 
crankshaft. On the GDI engine, it will first be 
necessary to unbolt and remove the 
crankshaft oil seal carrier, which l3 socurcd by 
four bolts, and located on two dowels -  undo 
the bolts, then prise off the earner (it may be 
stuck on. due to the sealant used as a gasket).
5 Remove the upper half main bearing shells 
from their seats in tho crankcase by pressing 
the end of the shell furthest from tho locating 
tab. Keep all the shells In orde'.

Inspection
6 Clean the crankshaft using paraffin or a 
suitable solvent, and dry it. preferably with 
compressed air If available. Be sure to clean 
the oil holes with a pipe cleaner or similar 
probe to ensure that they are not obstructed.

A  Warning: Wear eye protection 
whon using compressed air.

7 Check the main and big-end bearing 
journals for uneven wear, scoring, pitting and 
cracking.
8 Big-end bearing wear is accompanied by 
distinct metallic knocking when the engine is 
running (particularly noticeable when the 
ongine is pulling from low speed) and some 
loss of oil pressure.
9 Main bearing wear is accompanied by 
severe engine vibration and rumble -  getting 
progressively worse as engine speed 
increases -  and again by loss of oil pressure.
10 Check tho bearing journal for roughness 
by running a finger lightly over tho bearing 
surface. Any roughness (which will be 
accompanied by obvious bearing wear) 
indicates that the crankshaft requires 
regrinding (where possible) or renewal.
11 Using a micrometer, measure the diamoter 
of the main and big-end journals, and compare 
the results with the Specifications (see 
illustration). By measuring the diameter at a 
number of points around each journal's 
circumference, you will be able to determine 
whether or not the journal is out-of-round. 
Tako the measurement at each end of the 
journal, near the webs, to determine if the 
journal is tapered.
12 If tho crankshaft journals are outside the 
tolerance range specified, a new crankshaft 
will be needed as only graded, standard-size 
bearing shells are available from the

manufacturer. However, seek the advice of an 
engine overhaul specialist first, as to whether 
regrinding may be possible and graded 
bearing shells can be supplied to match.
13 Check the oil seal contact surfaces at 
each end of the crankshaft for wear and 
damage. If either seal has worn a deep groove 
in the surface of the crankshaft, consult an 
engine overhaul specialist: repair may be 
possible, otherwise a new crankshaft will be 
required.
14 Refer to Section 12 for details of main and 
big-end bearing selection.

11 Cylinder block/crankcase -
cleaning and inspection \

Cleaning
1 Prior to cleaning, remove all external 
components and senders, and any gallery 
plugs or caps that may be fitted.
2 If any of the castings are extremely dirty, all 
should be steam-cleaned.
3 Afier Ihe castings are returned from steam- 
cleaning, clean all oil holes and oil galleries 
one more time. Flush all Internal passages 
with warm water until the water runs clear. If 
you have access to compressed air. use it to 
speod tho drying process, and to blow out all 
the oil holes and galleries.

A  W arning: Wear eye p ro tection  
when using compressed air.

4 If the castings are not very dirty, you can do 
an adequate cleaning job with hot soapy 
water (as hot as you can stand!) and a stiff 
brush. Take plenty of time, and do a thorough 
job. Regardless o1 the cleaning method used, 
be sure to clean all oil holes and galleries very 
thoroughly, and to dry 3ll components 
completely. Apply clean engine oil to the 
cylinder bores to prevent rusting.
5 The threaded holes in Ihe cylinder block 
must be clean, to  ensure accurate torque 
readings when tightening fixings during 
reassembly. Carefully run the correct-size tap 
(which can be determined from tho size of the 
relevant bolt which fits in the hole) into each of 
the holes to remove rust, corrosion, thread 
sealant or other contamination, and to restore

10.11 Use a micrometer to measure the 
crankshaft journal diameters

damaged threads. It possible, use 
comprcssod air to clear the holes of debris 
produced by this operation. Do not forgot to 
clean the threads of all bolts and nuts as woll.
6 Any threads which cannot be restored In 
this way can often be reclaimed by the use of 
thread inserts. If any threaded holes are 
damaged, consult your dealer or engine 
overhaul specialist and have them install any 
thread inserts where necessary.
7 If the engine is not going to be reassembled 
right away, cover it with a large plastic bag to 
keep it clean, protect the machined surfaces 
as desenbed above, to prevent rusting.

Inspection
8 Visually check the castings for cracks and 
corrosion. Look for stripped threads in the 
threaded holes. If there has been any history of 
internal coolant leakage, it may be worthwhile 
having an ongine overhaul specialist check tho 
cylinder block/crankcase for cracks with special 
equipment. If defects are found, have them 
repaired, if possible, or renew the assembly.
9 Check the condition of the cylinder head 
mating face and the intermediate section 
mating surfaces. Check the surfaces for any 
possible distortion using the straight-edge 
and feeler blade method described earlier for 
cylinder head inspection. If distortion is slight, 
consult an engine overhaul specialist as to Ihe 
best course of action.
10 Check each cylinder bore for scuffing and 
scoring. Check for signs of a wear ridge at the 
top of the cylinder, indicating that the bore is 
excessively worn.
11 If the necessary measuring equipment is 
available, measure the diameter of each 
cylinder at the top {just under the ridge area), 
centre and bottom of the cylinder bore, 
parallel to the crankshaft axis using a cylinder 
bore gauge. Next, measure the bore diameter 
at the same three locations across the 
crankshaft axis. Note the measurements 
obtained Have this work carried out by an 
engino overhaul specialist if you do not have 
access to the measuring equipment needed.
12 To obtain the piston-to-bore clearance, 
measure the piston diameter as described 
earlier in this Chapter, and subtract the piston 
diameter from the largest bore measurement.
13 Repeat these procedures for tho 
remaining pistons and cylinder bores.
14 If any bore measurement is significantly 
different from the others (indicating that the 
bore is tapered or oval), the piston or boro is 
excessively-worn.
15 On non-GDI engines, note that each 
cylindor is identified by a classification letter 
marking stamped into the rear of the cylinder 
block. The GDI engino has a similar system of 
grading, etched into the top of the block at the 
timing belt end. There are several classifi
cations (or grades) for standard diameter 
cylinder bores, and oversize classifications for 
some engines. In all cases, consult a Volvo 
dealer or engine reconditioning specialist 
before selecting any new components
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16 If any of the cylinder bores arc badly 
scuffed or scored, or if they are excossivoly- 
wom, out-of-round or tapered, the usual 
course of action would be to have the cylinder 
block/crankcase robored. and to fit now, 
oversized, pistons on reassembly. Consult a 
dealer or engine reconditioning specialist for 
advice.
17 If the bores aro in reasonably good 
condition and not excessively-worn, then it 
may only be neejssary to renew the piston 
rings.
18 If this is the case, the bores should be 
honod, to allow the new rings to bed-m  
correctly and provide the best possible seal. 
Honing is an operation that will be carried out 
for you by an engine reconditioning specialist
-  on tho GDI ongine. Volvo state that honing 
be c tu iie d  ou t in cy linde r order 2 -4 -1 -0 , to 
avoid possible heat distortion of the block.
19 After all machining operations are 
completed, the entire block/crankcase must 
be washed very thoroughly with warm soapy 
water to remove all traces of abrasive grit 
produced during the machining operations. 
When the cylhder block/crankcase is 
completely clean, rinse it thoroughly and dry 
it, then lightly oil all exposed machined 
surfaces, to prevent rusting.
20 The final step is to measure the length of 
the M 10 bolts used to socure the intermediate 
section to the cylinder block (or the main 
bearing ladder bolts, on the GOl engine). If the 
length of any is greater than that given in the 
Specifications, thoy should be renewed. As 
with all bolts that are tightened through a 
torquu aiiy lc. llitsy me public lo a littlu li, u llt jii 
up to tho extent of their elastic limit (shearing) 
It is virtually impossible to judge the strain that 
this imposes on a particular bolt, and if any 
are In any way flawed, breakage when 
retightoning. or failure in service, could be the 
result.

12 Main and big-end bearings -  ^  
inspection and selection ^

Inspection
1 Even though tho main and big-end bearing 
shells should be renewed during the engine 
overhaul, the old shells should be retained for 
cloao examination, ao they may reveal 
valuable information about the condition of 
the engine.
2 Bearing failure occurs because of lack of 
lubrication, the presence of dirt or other 
foreign particles, overloading the engine, and 
corrosion. Regardless of the cause of bearing 
failure, the cause must be corrected (whoro 
applicablo) before the engine is reassembled, 
to prevent it from happening again.
3 When examining the bearing sheds, romovo 
them from the cylinder block/crankcase and 
main bearing caps, and from the connecting 
rods and the big-end bearing caps, then lay

Classifcalion marking* on block
A mall B C ‘JirjQ
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12.11a Main bearing selection table  
(non-GDI engines)

them out on a clean surface in the same 
general position as their location in the engine. 
This will enable you to match any bearing 
problems with the corresponding crankshaft 
journal. Do not touch any of the shell's bearing 
surface with youi ringers while chocking it. or 
the delicate surface may be scratched.
4 Dirt or other foreign matter gets into tho 
engine in a vanety of ways. It may be left in 
the engine during assembly, or it may pass 
through filters cr the crankcasc ventilation 
system. It may get Into the oil, and from there 
into the bearings Metal chips from machining 
operations and rormal engine wear are often 
present. Abrasi/es are sometimes left in 
engine comporonts after reconditioning, 
especially whor parts aro not thoroughly 
cleaned using the proper cleaning methods. 
Whatever the source, these foreign objects 
often end up embedded in the soft bearing 
material, and are easily rocognisod. Large 
particles will not embed In the material, and 
will score or gouge the shell and journal. Tho 
best prevention for this cause of bearing 
failure is to clean all parts thoroughly, and to 
keep everything spotlessly-ciean during 
engine assembly Frequent and regular engine
oil and filter charges are also rocommendcd.
5 Lack of lubrication (or lubncation 
breakdown) has a number of inter-related 
causes. Excessive heat (which thins the oil).

-.54321
O 0 l2 0 1 » /^ —
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^  54321
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12.11c . . .  and on the top surface of the 
block, at tho timing bolt end, on GDI engines

A/E Main bearing internal diameter code 
B Cylinder bore le tter code 
C/D Date o f manufacture
1 Engine type code (at transmission end)
2 Serial numbsr

12.11b Main bearing classifications 
stamped onto the edgo o f tho cylinder 

block on non-GDI engines . . .

overloading (whch squeezes the oil from the 
bearing face) and oil leakage (from excessive 
bearing clearances, worn oil pump or high 
engine speeds) all contribute to lubrication 
breakdown. Blocked oil passages, which 
usually are the result o f misaligned oil holes in 
a bearing shell, will also starve a bearing of oil, 
and destroy it. When lack of lubncation is the 
cause of bearing failure, the bearing material 
is wiped or extruded from the shell's stool 
backing. Temperatures may increase to the 
point where the steel backing turns blue from 
overheating.
6 Driving habits can have a definite offoct on 
bearing life. Full throttle, low-speed operation 
(labouring the engine) puts very high loads on 
bearings, which tends to squeeze out the oil 
film. These loa is  cause the shells to flex, 
which produces fine cracks in the bearing 
face (fatigue failure). Eventually, the bearing 
material will loosen in pieces, and tear away 
from the steel backing.
7 Short-distance driving leads to corrosion of 
bearings, because insufficient engine heat is 
produced to drive off condensed water and 
corrosive gases. These products collect in the 
engine oil, forming acid and sludgo. As the oil 
is carried to the engine bearings, the acid 
attacks and corrodes the bearing material
8 Incorrect shell refitting during engine 
assembly will lead to bearing failure as well. 
Tight-fitting shells leave insufficient bearing 
running clearance, and will result in oil 
starvation. Dirt or foreign particles trapped 
bohind a bearing shell result in high spots on 
the bearing, whch lead to failure.
9 Do no t touch any shell's bearing surface 
with your fingers during reassembly, there is a 
risk of scratching the delicate surface, or of 
depositing particles of dirt on it.

Selection
10 To ensure tnat tho main bearing running 
clearance will be correct, there arc several 
different grades of bearing shell. Tho grades 
are indicated by a colour-coding marked on 
each bearing shell, which denotes the shell's 
thickness.
11 New main teanng shells for each journal 
can be selected using tho rofcrence letters/ 
numbers which are stamped on the cylinder 
block and on the crankshaft (seo illustrations)
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14.3a Insert the previously-selected upper 
shells into their correct position in the 

crankcase
12 Big-end bearing shells are also graded on 
the 6 0 I engine (though not for the others in 
the S40/V40 range).
13 It is recommended that the advice of a 
Volvo dealer or engine reconditioning 
specialist is sought before selecting new 
components. Assessing engine wear and 
obtaining tho correct running clearances is a 
job for an expert.

13 Engine overhaul-  
reassembly sequence

1 Before reassembly begins, ensure that all 
new parts have been obtained and that all 
necessary tools are available. Read through 
tho entire procedure to familiarise yourself 
with the work involved, and to ensure that all 
items necessary for reassembly of the engine

14.3b Press the shells home so that tho 
tangs (arrowed) engage in the recesses 

provided
are at hand. In addition to all normal tods and 
materials, thread locking compound will be 
needed in most aroas during ongine 
reassenbly. A tube of Volvo liquid gasket 
solution together with a short-hairod 
application roller will also be needed to 
assemble the main engine sections.
2 In order to save time and avoid problems, 
engine reassembly can bo carried out in the 
following order:
a) Crankshaft.
b) Pistons/connecting rods.
c) Sunp.
d) Oil ?ump.
e) Flyv/heelfdriveplale.
f) Cylinder head.
g) Camshaft and tappets.
h) Ttrr.ing belt, tensioner, sprockets and idler 

pultoys.
i) Engine external components.

3 At ths stage, all engine components should

14.5 Lower the crankshaft into position, 
making sure that the bearing shetls are not 

displaced

14.7 Using a short-haired roller, apply a 
coating o f liquid gasket solution to the 

intermediate section

14.8a Insert the previously-selected lower 
shells into their correct position in the 

intermediate section

14.8b Press the shells home so that the 
tangs (arrowed) engago in the recesses 

provided

14.4 Liberally lubricate the bearing shells 
in the crankcase with clean engine oil

be atsolutely clean and dry, with all faults 
repaired. The components should be laid out 
(or In individual containers) on a completely 
clean work surface.

14 Crankshaft -
refitting

1 Crankshaft refitting is the first stage of 
ongire reassembly following overhaul. It is 
assumed at this point that the cylinder 
block/crankcase and crankshaft have been 
cleared, inspected and repaired or 
reconditioned as necessary. Position the 
cylinder block on a clean level work surface, 
with the crankcaso facing upwards.

Non-GDI engines
2 If they're still in place, remove the old 
bearing sholls from the block and the 
intermediate section.
3 Wipe dean the main bearing shell seats in 
the crankcase and clean the backs of the 
bearng shells. Insert the previously-selected 
upper shells into their correct position in the 
crankcase. Press the shells home so that the 
tangs engage In the recesses provided (see 
illustrations).
4 Liberally lubncate the bearing shells in the 
crankcase with clean engino oil (see 
illustration).
5 Wpe clean the crankshaft journals, then 
lower tho crankshaft Into position (see 
illustration). Make sure that the shells are not 
displaced
6 Inoct oil into the crankshaft oilways, then 
wipe any traces of excess oil from the crank- 
shat and intermediate section mating faces.
7 Using the short-haired application roller, 
apply an even coating of Volvo liquid gasket 
to t ie  cylindor block mating face of the 
intermediate section (see illustration). Ensure 
that tho whole surface is covered -  a thin 
coatng is sufficient for a good seal.
8 Wipe clean the main bearing shell seats in 
the ntermediato section and clean the backs 
of the bearing shells. Insert the previously- 
selected lower snelis Into iheir uuiiect 
position in the intermediate section. Press the 
shels home so that the tangs engage in the 
recesses provided (see illustrations).
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9 Ughlly lubricate the bearing shells in the 
intermediate section, but take care to keep 
the oil away from the liquid gasket {see 
illustration).
10 Lay the intermediate section on the crank
shaft and cylinder block (see illustration)
11 Oil tho threads of the intermediate section 
retaining bolts, then insert and tighten them in 
the stages listed in the Specifications, tc the 
specified torque and torque angle, in the 
sequence shown in illustration 7.7a (see 
illustrations).
12 Rotate the crankshaft. Slight resistance is 
to be expected with new components, but 
there must be no tight spots or binding.
13 It is a good idea at this stage to once 
again chock the crankshaft endfloat as 
described in Section 10. tf the thrust surfaces 
of the crankshaft have been checked and new 
bearing shells have been fitted, then the 
endfloat should be within specification.
14 Lubricate the oil seal location, tho 
crankshaft, and a new oil seal. Fit the seal, lips 
inwards, and use a piece of tube (or the old 
seal, Inverted) to tap it into place until flusi.

GDI engine
15 Ensure that the main bearing ladder, 
bearing shells, thrustwashers and cranks-hatt 
are completely clean and dry.
16 Fit the upper bearing shells (with the central
oil groovos) into their locations in the crank
case. locating them in place with the tabs.
17 Similarly, position the lower (plain) bearing 
shells into the main bearing ladder, using tho 
tabs provided to locate them.

14.9 Lightly lubricate the bearing shells in 
tho intermediato section

14.11b Tighten the intermediate section 
bolts to  the correct torque and the 

specifiod sequonco

18 Place the two thrustwashers Into the 
crankcase, one either s»de of the centre (No 3) 
mam bearing location, with the oil grooves 
facing outwards. If necessary, the 
thrustwashers may be held in place using a 
little grease to ‘stick1 them to the bearing.
19 Lubricate all the bearing shells and the 
thrustwashers with clean engine oil. then lay 
the crankshaft into place.
20 It is a good idea at this stage to once 
again check the crankshaft endfloat as 
described in Section 10
21 Carefully lay the main bearing ladder, 
complete with shells, into position on the 
crankshaft and crankcase. Tho arrow marking 
on the ladder should point towards the timing 
belt end of the engine. Take care that the 
dipstick lower tube is not damaged as the 
ladder is fitted.
22 Lightly oil tho main bearing bolt threads 
and heads before fitting them to the ladder. 
The bolts may be re-used, providing their 
length (measured from below the bolt heads) 
does not exceed that specified.
23 Working in sequence, tighten all the bolts 
to the specified Stage 1 torque setting (see 
illustration).
24 Tlflhtp.n the hn lts  fiirthnr, working in tho 
sequence, by turning each bolt through tho 
number of degrees specified for Stage 2 -  a 
process known as angle-tightening. Angle 
gauges are available from tool suppliers, which 
can be fitted between a socket/extension and 
socket handle, to make the process more 
accurate. In practice. 90 degrees is a right- 
angle, and can be approximated by looking at

14.10 Lay the intermediate section on the 
crankshaft and cylinder block

the initial and final position of the socket 
handle, relative to the engine. Each turn should 
be completed in one smooth movement, if 
possible.
25 Once all the bolts have been t ghtened, 
check that it Is still possible to turn the 
crankshaft. If new parts have been fitted, the 
crankshaft may be slightly stiff to turn, but it 
should not be binding.
26 Check that the mating faces of the 
crankshaft oil seal carrier and block are 
completely clean, with all traces cf sealant 
removed.
27 Apply a 3 mm diameter bead of sealant to 
the carrier (see illustra tion), then offer the 
carrier Into position, locating it over the two 
dowels fitted to the block.
28 Press tho carrier firmly home, man fit and 
tighten the four bolts to the specified torque. 
Clean off any excess sealant.
29 Fit a new oil seal using the information in 
Chapter 2B.

15 Pistons and piston rings -  
assembly ^

1 At this stage it is assumed that tho pistons 
have been correctly assembled to their 
respective connecting rods, and that the 
piston ring-to-groove clearances hive been 
checked. If not, refer to tho end of Section 9.
2 Before the rings can be fitted to the pistons, 
the end gaps must be checked with the rings 
inserted into the cylinder bores.

section retaining bolts

14.23 Main bearing ladder bolt tightening 
sequence (GDI engine)

14.27 Refitting the GDI engine crankshaft 
oil seal carrier (bolts arrowed)
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15.12 Piston ring Identification and end 
gap positioning (non-GDI engines)

3 Lay out the piston assemblies and the new 
ring sets so the components are kept together 
in their groups, during and after end gap 
checking. Position the cylinder block on the 
work surface, on its side, allowing access to 
the top and bottom of the bores.
4 Take tho No 1 piston top ring, and insert it 
into tho top of the first cylinder. Push it down 
tho bore using the top of the piston -  this will 
ensure that the nng remains square with the 
cylinder walls. Position the ring near the 
bottom of the cylinder bore, at tho lower limit 
of ring travel. Note that the top and second 
compressiorwings are different. The second 
ring is easily identified by the step on its lower 
surface (the GDI engine has T orT1 on the top 
ring, T2 on the second).
5 Measure tho ring gap using feeler blades.
6 Repeat the procedure with the ring at the 
top of tho cylinder bore, at the upper limit of 
its travel and compare the measurements with 
the figures given in the Specifications.
7 If new nngs are being fitted, it is unlikely that

C T \ / V
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15.15 Piston ring end gap positions 
(GDI engine)

A Top compression ring 
B Second compression ring 
C Upper ring, o il scraper 
D Lower ring, o il scraper

Arrow from gudgeon pin indicates timing 
belt end

the ond gaps will be too small. If a measure
ment is found to be undersize, it must be 
corrected or there is the risk that the nng ends 
may contact each other during engine oper
ation, possibly resulting in engine damage. 
Ideally, new piston rings providing the correct 
end gap should be fitted, however, as a last 
resort the end gaps can be increased by filing 
the ring ends very carefully with a fine file. 
Mount the file ffi a vice equipped with soft Jaws, 
slip the ring over the file with the onds con
tacting the file face, and slowly move the nng to 
remove material from tho ends. Take care, as 
piston rings are sharp and are easily broken.
8 It is equally unlikely that the end gap will be 
too large. If the gaps are too large, check that 
you have the correct nngs for your engine and 
for the cylinder bore size
9 Repeat the checking procodure for each 
ring in the first cylinder, and then for the rings 
in the remaining cylinders. Remember to keep 
rings, pistons and cylinders matched up.
10 Once the ring end gaps have boon 
checked and if necessary corrected, the rings 
can be fitted to the pistons.
11 Fit the piston rings using the same 
technique as for romoval. Fit the bottom  
scraper ring first, and work up.
12 On non-GDI engines, observo the text 
markings on one side of tho top and bottom  
rings; this must face upwards when the rings 
are fitted (seo illustration) The middle ring is 
bevelled, and the bevel must face downwards 
when installed.
13 On the GDI engine, first fit the oil scraper 
to  the bottom groove -  this ring is in three 
parts. First, fit the spacer nng (the ring ends 
should touch), then add the upper and lower 
rings above and below it -  the uppor and 
lower oil scraper rings are identical.
14 Do not oxpand the compression nngs 
(first and second rings) too far. or they will 
break. Note: AJways follow  any instructions 
supplied w ith the new piston ring sets -  
different manufacturers may specify different 
procedures. Do not m ix up the top and 
second com pression rings, as they have 
different cross-sections.
15 When all the rings arc In position, arrange 
the ring gaps 120° apart (non-GDI engines) or 
as shown (GDI ongirte) (see illustration).

16 Pistons and connecting rod -
assemblies -  Sk
refitting ^

1 Before refitting the piston/connecting rod 
assemblies, the cylinder bores must be 
perfectly clean, the top edge of each cylinder 
must be chamfered, and tho crankshaft and 
intermediate section must be in place.
2 Remove the big-and bearing cap from No 1 
cylinder connecting rod.
3 Remove the original bearing shells 
(observing the notes in Soction 9, relating to 
tho position of the shells In the bearing cap 
and connecting rod) and wipe the bearing 
recesses of the connecting rod and cap with a 
clean, lint-free cloth. They must be kept 
spotlessly-clean. Ensure that new big-end 
bearing cap retaining bolts are available.
4 Clean the back of the new upper bearing 
shell, fit it to No 1 connecting rod, thon fit the 
othor shell of the bearing to tho big-end 
bearing cap. Fit the new shells in exactly the 
same positions as the old shells.
5 Position tho piston ring gaps in their correct 
positions around the piston, lubricate the 
piston and rings w ith clean engine oil, and 
attach a piston ring compressor to the piston 
(see illustra tion). Leave the piston crown 
protruding slightly, to guide the piston Into the 
cylinder bore. The nngs must be compressed 
until they're flush with the piston.
6 Rotate the crankshaft until No 1 big-end 
journal is at BDC (Bottom Dead Centre), and 
apply a coat of engine oil to the cylinder walla.
7 Arrange the No 1 piston/connecting rod 
assembly so that the arrow on the piston 
crown points to the timing belt ond of tho 
engine. Gently insert the assembly into the No
1 cylinder bore, and rest the bottom odge ol 
tho ring compressor on tho engine block.
8 Tap the top edge of the ring compressor to 
make sure it’s contacting the block around its 
entire circumference.
9 Gently tap on the top of tho piston with the 
end of a wooden hammer handle, whilst 
guiding the connecting rod big-end onto tha 
crankpin with the aid of a long screwdrivoi 
(non-GDI engines) or a pair o f long-nosed 
pliers (GDI engine) (see illustra tions). The

16.5 Attach a ring compressor to  the 
piston

16.9a Insert the piston assembly into tho 
No 1 cylinder bore, and gently tap on the 

top of the piston w ith the end of a wooden 
hammer handle
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16.9b Guide the connecting rod onto the 
crankpin using a long screwdriver 

(non-GDI engines)

16.11b . . .  lubricate the threads of the 
bearing cap bolts (nuts on tho GDI 

engine). . .

piston nngs may try to pop out of the ring 
compressor just before entering tho cylinder 
bore, so keep some pressure on the ring 
compressor. Work slowly, and if any 
resistance is felt as the piston enters the 
cylinder, stop immediately. Find out what is 
binding, and fix it before proceeding. Do not. 
for any reason, force the piston into tho 
cylinder -  you might break a ring and/or the 
piston.
10 Make sure the bearing surfaces are 
perfectly clean, then apply a uniform layer of 
clean engine oil to both of them (seo 
illustration). You may have to push the piston 
back up the cylinder bore slightly to expose 
the bearing surface of tho shell in tho 
connecting rod.
11 Slide the connecting rod back into place 
on the big-end journal, refit the big-end 
bearing cap. Lubricate the bolt threads. Tit the 
bolts/nuts and tighten them in stages to the 
correct torque, as detailed in the 
Specifications (see illustrations).
12 Repeat the entire procedure for the 
remaining piston/connecting rod assemblies.

Caution: Do not ro ta te  tho crankshaft un til 
the firs t pa ir o f big-end boating caps have 
been tigh tened  to  th e ir fin a l torque  
settings, o r the bearing shells may be 
dislodged.

13 The important points to remember are:
a) Keep the backs o f the bearing shells and

the recesses o f the connecting rods and

16.10 Apply clean engine oil to the bearing 16.11a Refit the big-end bearing cap . . .  
cap surfaces

16.11c . . .  tighten them to tho Stage 1 
torque . . .

16.11d . . .  then angle-tighten them to the 
Stage 2 torque

caps perfectly clean when assembling 
thorn.

b) Make sure you have the correct 
piston/rod assembly for each cylinder.

C) On non-GDI engines, the arrow on the 
piston crown must face the timing belt 
end of the engine (see Section 9).

d) On the GDI engine, the hollow in the 
piston crown should face the inlet (rear) 
side o f the engine.

e) Lubricate the cylinder bores with clean 
engine oil.

f) Lubricate the bearing surfaces before 
fitting the big-end bearing caps.

14 After all tho piston/connecting rod 
assemblies have been property installed, 
rotate the crankshaft a number of times by 
hand, to check for any obvious binding.

17.2 Locate new O-rings in the recesses in 
the intermediate section

17 Sump (except GDI engine) -  ^  
refitting

1 Place a new O-ring on tho oil pick-up pipe 
and Insert the pipe into its location. Secure 
with the bracket retaining bolt t>ghtened to the 
specified torque.
2 Wipe off any oii smears from the sump and 
intermediate section joint faces, then locate 
new O-rings in the recesses in the 
Intermediate section (see illustration).
3 Using the short-haired application roller, 
apply an even coating ol Volvo liquid gasket 
to tho 3ump mating face (see illustration). 
Ensure that the whole surface is covered -  a 
thin coating is sufficient for a good soal.

17.3 Using a short-haired roller, apply an 
even coating liquid gasket solution to the 

sump mating face
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17.4 Place the sump in position on the 
intermediate section

17.7a Fit new O-rings to the oil cooler 
thermostat housing mating surface. . .

17.5 Using a straight-edge, ensure that 
the rear edges o f the sump and cylinder 

block are flush

17.7b . . .  thon refit the housing . . .

4 Place the sump in position and insert tour 
of the retaining bolts, tightened finger-tight 
only (see illustration).
5 Using a straight-edge, ensure that the rear 
edges of the sump and cylinder block are 
flush, then tighten the four bolts to just hold 
the sump in position (see illustration).
6 Refit the remaining bolts and tighton all 
progressively, working towards the centre, to 
the specified torque (see illustration).
7 Where applicable, fit new O-rings to the oil 
cooler thermostat housing mating surface, 
then refit the housing and tighten the retaining 
bolts securely (see illustrations).

18 E ng ine -
initial start-up after overhaul 
and reassembly

1 Refit the remainder of the engine 
components in the order listed in Section 13. 
with reference to the relevant Sections of this 
part of Chapter 2, and Part A or B. Refit the 
engine and transmission to the car as 
described m Section 3 or 4 of this Part Double

check the engine oil and coolant levels, and 
make a final check that everything has been 
reconnected. Make sure that there are no tools 
or rags left in the engine compartment.
2 Remove the spark plugs and disable the 
ignition system by disconnecting the 
camshaft position sensor wiring at the 
connector (non-GDI engines) or by 
disconnecting the engine speed sensor wiring 
at the connector located just in front of the 
timing bolt top cover. Disconnect the fuel 
injector wiring connectors to prevent fuel 
being injected into the cylinders (alternatively, 
locate and temporarily remove fuse number
17 from the engine compartment fusebox).
3 Turn the engine over on the starter motor 
until the oil pressure warning light goes out. If 
the light fails to  extinguish after several 
seconds of cranking, check the engine oil 
level and oil filter tightness. Assuming these 
are correct, check the security of the oil 
pressure sensor wiring -  do not progress any 
further until you are sure that oil is being 
pumped around the engine at sufficient 
pressure.
4 Refit the spark plugs, and reconnect the

all progressively, working towards tho 
centre, to the specified torque

17.7c . . .  and tighten the retaining bolts 
securely

camshaft position/engine speed sensor and 
fuel Injector wiring connectors (or refit fuse 17).
5 Start the engine, noting that this also may 
take a little longer than usual, due to the fuel 
system components being empty.
6 While the engine is idling, check for fuel, 
coolant and oil leaks. Don't be alarmed if 
there aro some odd smells and smoke from 
parts getting hot and burning off oil deposits. 
Note also that it may initially be a little noisy 
until the hydraulic lappets fill with oil.
7 Keep the engine idling until hot water is felt 
circulating through the top hoso. check that it 
idles reasonably smoothly and at the usual 
speed, then switch it off.
8 After a few minutes, recheck the oil and 
coolant levels, and top-up as necessary (see 
Chapter 1).
9 If new components such as pistons, rings 
or crankshaft bearings have been fitted, the 
engine must be run-in for the first 500 miles 
(800 km). Do not operate the engine at full- 
throttle, or allow it to labour in any gear 
during this time. It Is recommended that the
oil and filter be changod at the end of this 
period.
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Air conditioning system components -  removal and re fitting.............11
Antifreeze mixture check .................................. ................. See Chapter 1
Coolant level c h e ck ...................................................See Weekly checks
Coolant pump -  removal and re fitting .................................................  7
Cooling tan(s) -  testing, removal and re fitting ..................................... 5
Cooling system -  draining.................................................. See Chapter 1
Cooling system -  f i l l in g ......................................................See Chapter 1

Degrees of difficulty

Cooling system -  flushing................................................See Chapter 1
Cooling system electrical switches and sensors -  testing, removal and

refitting...............................................................................................  6
Cooling system hoses -  disconnection and renewal ........................  2
General information and precautions .................................................. 1
Heater/ventilation components -  removal and rofitting......................  9
Heating and ventilation system -  general Information........................  8
Radiator -  removal, inspection and retitting ....................................... 3
Thermostat -  removal, testing and retitting.........................................  4

Easy, suitable for 
novice with little 
experience

% Fairty easy, suitable 
for begnner with 
some experience

Fairty difficult, v-.,
suitabte for competent ^  
DiY mechanic ^

Difficult suitable for i  
experienced DIY 
mechanic ^

Very difficult ^
suitable for expert CMY ^  
or professional ^

Specifications
General
Maximum system pressure:

Up to 1997 model y e a r.........................................................................  1.1 to 1.3 bar (16 to 19 psi)
1997 model year onwards ...................................................................  1.4 to 1.6 bar (20 to 23 psi)

Thermostat
Opening temperature (approximate):

Starts opening..................................................................................
Fully o p e n ........................................................................................

Torque wrench settings Nm Ib fft
Blower motor housing nuts ............................................................... 18
Coolant pump bolts:

Non-GDI engines ............................................................................ 15
18

Cooling farv'shroud nuts and b o lts ..................................................... 7
Evaporator housing nut and bolts ..................................................... 18
Facia support bracket b o lts ............................................................... 7
Heating/ventilation housing mounting nuts ...................................... . . .  25 18
Radiator mounting bracket bolts -  normally-aspirated engine ___ . . .  25 18
Thermostat housing bolts:

Non-GDI engines ........................................................................... 13
GDI engine .......................................................„ ............................ 17

1 General information and 
precautions

The cooling system is of pressurised type, 
comprising a coolant pump (driven by the 
engine timing belt), an aluminium crossflow  
radiator, an electric cooling fan. a thermostat, 
heater matrix, and all associated hoses and 
switches.

The system functions as follows. Cold 
coolant in the bottom of the radiator passes 
through the bottom hose to the coolant pump.

where it ts pumped around the cylinder block 
and head passages, and through the oil 
cooler (where fitted). After cooling the cylinder 
bores, combustion surfaces and valve seats, 
the coolant reaches the underside of the 
thermostat, which is initially closed. The 
coolant passes through the heater, and is 
returned via the cylinder block to the coolant 
pump.

When the engine is cold, the coolant 
circulates only through the cylinder block, 
cylinder head, and heater. When the coolant 
reaches a predetermined temperature, the 
thermostat opens, and the coolant passes

through tho top hose to the radiator. As the 
coolant circulates through the radiator, it is 
cooled by the inrush of air when the car is In 
forward motion. The airflow is supplemented 
by tho action of the electric cooling fan when 
necessary. Upon reaching the bottom of the 
radiator, the coolant has now cooled, and the 
cycle is repeated.

The cooling fan(s) Is/are controlled by the 
engine management ECU, via the cooling fan 
relay(s), using the information supplied by 
the coolant temperature sensor and (where 
fitted) air conditioning system pressure 
switch.
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A W arning: R efer to  Section 10 fo r 
precautions to be observed when 
working on models equipped w ith 
a ir conditioning.

2 Cooling system hoses -  
disconnection and renewal

*

2.3 Disconnecting the radiator top hose

Precautions

A  Warning: Do not attom pt to remove 
the expansion tank fille r cap, o r to 
d isturb any p a rt o f the cooling  

system, while the engine is hot. as them is a 
high risk o f scalding. It the expansion tank 
fille r cap must bo removed before the engine 
and radiator have fu lly cooled (even though 
th is is  not recommended), the pressure in 
the cooling system m ust firs t be relieved. 
Cover the cap w ith a th ick layer o f cloth  to 
avoid scalding, and slowly unscmw tho fille r 
cap un til a hissing sound is heard. When the 
hissing has stopped, ind ica ting  tha t the 
pressure has reduced, slow ly unscrew the 
fille r cap u n til it  can bo removed; i f  more 
hissing sounds are heard, w ait u n til they 
have stopped before unscrew ing the cap 
completely. A t a ll times, keep well away from  
the fille r cap opening, and p ro tect your 
hands.

A  W arning: Do no t a llow  antlfrooze  
to come in to  con tact w ith  your 
skin, o r w ith the painted surfaces 

of tho car. Rinse o ff spills immediately, w ith 
plenty o f water. Never leave antifreeze lying 
around in an open container, or In a puddle 
in  the driveway or on the yum ye floor. 
Children and pets are attracted by its  sweet 
smell, but antifreeze can be fata l if  ingested.

A  W arning: I f  the engine is  hot, tho 
e lectric  coo ling  fan may s ta rt 
ro ta ting  oven i f  the engine is not 

running. Be ca re fu l to  keep your hands, 
ha ir, and any loose c lo th ing  w e ll c lea r 
when working in the engino compartment.

HAYNES I f  the hose Is s tiff, use m Uttie
I ,  | soapy w a te r as a lub rican t,
iHilUT o r soften  the hose by
1------------ soaking ft in  ho t w ater. Do
no t use o il o r grease, which may attack 
the rubber.

6 Ensure tho hose is correctly routed, then 
secure it in position with (he retaining clips.
7 Refill tho cooling system with reference to 
Chapter 1.
8 Check thoroughly for leaks as soon as 
possible after disturbing any part of the 
cooling system.

Note: Refer to the warnings given in Section 1 
o f this Chapter before proceeding. Hoses 
should only be disconnected once the ongine 
has cooled sufficiently to avoid scalding.
1 If the checks described in Chapter 1. 
Section 7. reveal a faulty hose, it must be 
renewed as follows.
2 First drain the cooling system (see Chapter 1). 
If the coolant is not due for renewal, it may be re
used . providing it is collected in a clean 
container.
3 To disconnect a hose, retease the retaining 
clips and move them along the hose, clear of 
the relevant inlet/outlet. There are two different 
types of clip, the original crimp-type cbp fitted 
by Volvo, and conventional Jubilee clips: whore 
the crimped type clips are fitted, cut them to 
release them and use Jubilee hose clips (see 
illustration). Carefully work the hose free; 
hoses can be removed with relative ease when 
now -  on an older car, they may have stuck.
4 If a hose proves to bo difficult to remove, try 
to release it by rotating its ends before 
attempting to free it. Gently prise tho end of 
the hose with a blunt instrument (such as a 
flat-bladed screwdriver), but do not apply too 
much force, and take care not to damage the 
pipe stubs or hoses. Note in particular that the 
radiator stubs are fragile, do not use excessive 
force when attempting to remove the hose.
5 When fitting a hose, first slide the clips onto 
the hose, then work the hose into position. On 
some hose connections, alignment marfcs are 
provided on tho hoso and union; if marks are 
present, ensure they are correctly aligned.

Radiator -  
removal, inspection 
and refitting I

Note: If leakage is the reason for removing the 
radiator, bear in mind that m inor leaks can 
often be cured using a radiator sealant with 
the radiator in situ.

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery), then drain the 
cooling system as described in Chapter 1. 
Proceed as described under the relevant sub
heading.
N on -tu rbo  m ode ls
2 Remove the cooling fan(s) as desenbed in 
Section 6. On models with air conditioning, it 
will not be possible to remove the cooling fan 
due to lack of clcarance; unbolt and position 
the fan assembly clear of the radiator.
3 Release the retaining clips and disconnect 
the top and bottom hoses and the coolant 
expansion tank hoses from the radiator (see 
illustrations).
4 On automatic transmission models, remove 
all traces of dirt from tho fluid cooler unions on 
the radiator. Unscrew the union nuts and 
disconnect both pipes from the radiator. Plug 
the pipe ends and radiator unions to minimise 
fluid loss and prevent the entry of dirt into the 
hydraulic system.
5 Slacken and remove the mounting bolts 
securinq the radiator mounting brackets to the 
bonnet lock crossmember and remove both 
brackets (see illustration).
6 Lift the radiator to disengage it from Its 
lower mountings, and remove it from the 
engine compartment. Recover the rubbers 
from the lower mountings and examine them 
for damage or deterioration (see 
illustrations).

3.3a Release the retaining clips and 
disconnect the top hose. . .

3.3b . . .  expansion tank hoso . . . 3.3c . . .  and bottom hosos from the 
radiator
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3.5 Slacken and remove the mounting bolts 
and lift off the radiator upper mountings

T u rb o  m ode ls
Note: The following procedure describes 
radiator removal, leaving the intercooler 
assembly in situ on the car. and requires tho 
use o f an engine support bar o r hoist to  
support the engine/transm ission w hilst the 
crossmember is removed. Another option is to 
remove the in tercooler assembly and then 
separate the cooling fans and radiator from  
the in tercooler w ith the assembly on tho 
bench (refer to Chapter 4A fo r intercooler 
removal and refitting details).
7 Romova the cooling Ian assembly as 
described in Section 5.
8 Release the retaining clips and disconnect 
the top and bottom hoses from the radiator.
9 Free the radiator from the rear of the 
intercooler and remove it from the car. The 
mounting brackets can then be unclipped and 
remove from the radiator, if necessary.
Inspection
10 If the radiator has been removed due to 
suspected blockage, reverse-flush it as 
described in Chapter 1. Clean dirt and debris 
from the radiator fins, using an air line (in 
which case, wear oye protection) or a soft 
brush. Be careful, as the fins are sharp, and 
easily damaged.
11 If necessary, a radiator specialist can 
perform a flow test on the radiator, to 
establish whether an internal blockage 
exists.
12 A leaking radiator must be referred to a 
specialist for permanent repair. Do not 
attempt to weld or solder a leaking radiator.

3.6a L ift the radiator carefully out of 
p o s itio n . . .

as damage to the plastic components may 
result.
13 In an emergency, minor leaks from the 
radiator can be cured by using a suitable 
radiator sealant, in accordance with its 
manufacturer's instructions, with tho radiator 
In situ.
14 If the radiator is to be sent for repair or 
ronowod. remove the cooling fan switch.
15 Inspect the condition ot the radiator lower 
mounting rubbers, and renew them if 
necessary.

Refitting
Non-turbo m odels
16 Refitting is a reversal of removal, bearing 
in mind the following points:
a) Ensure that the radiator is correctly 

engaged with its  lower mounting rjbbers. 
then refit the upper mounting brackets 
and tighten the retaining bolts to tho 
specified torque.

b) Make sure all coolant hoses are correctly 
reconnected and securely retained by 
their clips.

c) On completion, refill the cooling system 
as described in Chapter 1.

Turbo models
17 Ensure that the mounting brackets are 
correctly fittod to the radiator, then 
manoeuvre the radiator Into position and 
cngago it with the intercooler
18 Reconnect the coolant hoses to the 
radiator and secure them in position with the 
retaining clips.

3.6b . . .  and recover the lower mounting 
rubbers

19 Refit the cooling fans as described In 
Section 5.
20 On completion, refill tho cooling system 
as described in Chapter 1.

4 Thermostat -
removal, testing and refitting

4.3a Coolant hose connection to the 
thermostat cover on non-GDI engines. . .

4.3b . . .  and on the GDI engine

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery), then drain the 
cooling system as described in Chapter 1.
2 Slacken and remove the retaining screws 
and remove the cover from the top of the 
engine (front of the engine, on GDI models)
3 Slacken tho hose clip and disconnect the 
coolant hose from the thermostat covcr (see 
illustrations).
4 Unscrew the retaining bolts and remove the 
thermostat housing cover.
5 Lift out the thormostat and sealing ring. 
Discard the sealing ring, a new one should be 
used on refitting.

Testing
6 A rough test o f the thermostat may be 
made by suspending it with a piece of string in 
a container full o f water. Heat the water to 
bring it to the boll -  the thermostat must open 
by the time the water boils. If not. renew it.
7 If a thermometer is available, the precise 
oponing temperature of the thermostat may 
be determined; compare with the figures 
given in the Specifications. The opening 
temperature should also be marked on the 
thermostat.
8 A thermostat which fails to close as the 
water cools must also be renowed.

Refitting
9 Fit the sealing ring to the thermostat then 
seat the thermostat correctly in its housing.
10 Refit the thermostat housing cover and 
tighten its retaining bolts to the specified 
torque.
11 Securely reconnect the coolant hose then 
refit the engine cover.
12 Refill tho cooling system as described in 
Chapter 1 and reconnect the battery.

expert22  http://rutracker.org

http://rutracker.org
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5.5 Disconnect the cooling (an wiling  
connector. . .

5 Cooling fan(s) -
testing, removal and refitting

Testing
1 The cooling fan(s) is/are (as applicable) 
controlled by tho engine management ECU, 
via the cooling fan relay(s), using the 
information supplied by the coolant 
temperature sensor and (where fitted) air 
conditioning system pressure switch.
2 If a fan does not appear to work but tho 
engine is running correctly, the fault is likely to 
be in either the cooling fan reiay(s) or the 
motors). If either the ECU or temperature 
sensor are faulty it is likely that the engine will 
bo running roughly and/or the engine 
management warning light in the instrument 
panel will be illuminated.

5.11 On models with air conditioning it will 
be necessary to  remove the radiator to  
enable the cooling fan to be removed

5.14a Remove the upper mounting bolts 
(arrowed). . .

5.6 . . .  then slacken and remove the 
retaining bolts (arrowed) and lift tho 

cooling fan out of position

3 The motor can be checked by 
disconnecting the wiring connector and 
connecting a 12 volt supply directly to it. The 
best way to check a cooling fan relay is by 
substitution with a new relay which is known 
to function correctly.

Removal and refitting -  
non-turbo models
4 Disconnect the battery negative terminal 
(see Disconnecting the battery) and proceed 
as described under the relevant sub-heading. 
Cooling fan -  w ithout air conditioning
5 Disconnect the wiring connector from the 
fan motor, then unclip the wiring/hoses from 
the fan shroud (see illustration). If necessary, 
to gain access from underneath, firmly apply 
the handbrake then jack up the front of the car 
and support it on axle stands. Remove the 
retaining screws/fasteners and remove the

5.13 Disconnect the wiring connector 
from the auxiliary cooling fan

5.14b . . .  then slacken the lower bolt 
(arrowed). . .

f t

5.7 Unscrew the retaining bolts and 
separate the motor from its shroud

front section of the engine/transmission 
undershiekJ,
6 Slacken and remove the retaining bolts 
securing the fan shroud to the top of the 
radiator, then manoeuvre the fan assembly 
out of position (see illustration).
7 If necessary, unclip the wiring, then slacken 
and remove the retaining bolts and separate 
the motor and shroud (see illustration).
8 Refitting is the reverse of removal. Make 
sure the shroud is correctly located in its 
lower mounting, then tighten its retaining bolts 
to the specified torque Ensure the fan wiring 
is securely clipped to the shroud and in no 
danger of contacting the fan blade.
Cooling fan -  w ith air conditioning
9 Carry out the operations described in 
paragraphs 5 and 6. and unbolt the fan 
assembly from the radiator.
10 Position the fan clear of the radiator then 
remove the radiator as described in Section 3.
11 Manoeuvre the cooling fan out of position 
and. If necessary, slacken and remove the 
retaining bolts and separate the motor and 
shroud (see illustration)
12 Refitting is the reverse of removal.
Auxiliary cooling fan
13 Disconnect the wmng connecto< fio«n the 
fan motor, then unclip the wiring/hoses from 
the fan shroud (see illustration).
14 Slacken and remove the upper retaining 
bolts securing the fan shroud to tho top of the 
radiator. Loosen the lower mounting bolt and 
manoeuvre the fan assembly out of position 
(see illustrations)

5.14c . . .  and lift the auxiliary cooling fan 
out of position
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5.17a On turbo models, remove both  
headlight access co ve rs . . .

15 If necessary, remove tho retaining nut/clip 
(as applicable) and remove the fan blade from 
the motor shaft Retease the winng then undo 
the retaining nuts and separate the motor arvd
shroud.
16 Refitting Is the reverse of removal, 
tightening the bolts to  the specified torque. 
Ensure the fan wiring is securely d ipped to 
Ihe shroud and in no danger ot contacting the 
fan blade.

Removal and refitting -  
turbo models
Note: An engine support bar o r hoist w ill be 
required to support the engine/transm ission 
whilst the crossmember is removed.
17 Release the securing clips and remove 
both headlight cccess covers. Undo the 
retaining fasteners (slacken Ihe centre screws 
a few turns then pull out the completo 
fastener) and remove the cover from the top  
of the radiator (see illustrations).
18 Disconnect ttie canister hose from the 
evaporative emisson system purge valve and 
free the hose from the fan shroud. Release the 
purge valve from its mounting and position it 
clear ot the shrouc.
19 Disconnoct the wiring connector from the 
intake air temperature sensor (screwed into 
the top o f the irtercooler) and right-hand 
cooling fan unclip the wiring harness from the 
shroud.
20 Slacken and remove the upper retaining 
screws securing the fan shroud to the radiator.
21 Chock the rear wheels, firmly apply the 
handbrake, then jack up the front o f the car 
and support on axe stands.
22 Remove the retaining screws/fastonors 
and romova tho undorohiold from bonooth tho 
engine.
23 Attach a support bar or engine hoist to the 
lifting hook on the cylinder head and use it to 
support the weight of the engine/trans
mission. Alternatively, support the engine/ 
transmission with a jack and block of wood.
24 Slacken and remove the through-bolts 
from the front and rear mountings, then undo 
the mounting bolts and remove the cross
member from beneath the engine/trans
mission. Recover the upper and lower 
mounting rubbers and spacers from the 
crossmember mountings, noting their correct

5 .1 7 b __ thon remove tho retaining
fasteners. . .

fitted locations Renew the mounting rubbers 
if they show signs of damage or deterioration.
25 Slacken the retaining clip and disconnect 
the lower oir hose from the Tntcrooolcr.
26 Disconnect tho left-hand cooling fan 
wiring connector, and free the wiring from tho 
fan shroud.
27 Ensure all wiring/hoses have been 
unclipped from the fan shroud then undo the 
two lower retaining screws and manoeuvre 
tne fan assembly out from underneath the car. 
taking care not to  displace the radiator.
28 If necessary, Temove the retaining nut/clip 
(as applicable) and remove the fan blade from 
the motor shaft. Release the wiring then undo 
the retaining nuts/bolts and separate tho 
motor and shrouc.
29 Refitting is the reverse of removal, noting 
the following:
a) Tighten the fan nuts/bolts to the specified 

torque.
b) Ensure the w iing/hoses are all correctly 

clipped to the shroud and in no danger ot 
contacting the fan blades.

c i Ensure the upper and tower mounting 
rubbers and Me spacers are correctly 
fitted to the engine/transmission 
crossmember. Tighten the crossmember 
mounting bolts to the specified torque, 
then re fit the ihrvugh-botts to the 
engine/transmission mountings. Remove 
the support b ir/ho isi/jack  (as applicable) 
and rock the engine to settle it in position, 
then tighten the engine/transmission rear 
mounting thrcugh-bolt lo  the specified 
torque, followed by the front mounting 
through-bolt

5 .1 7 c __ and I r t  o ff the cover from  the top
of the radiator

Cooling system electrical 
switches and sensors -  
testing, removal and refitting

j .
.V -

it

6.1 On non-GDI engines, tho coolant 
temperature gauge sonsor (arrowed) 

screws into the cylinder head

Coolant temperature sensor
Note: On turbo and la te r GDI engines, the 
temperature gauge is operated by the engine 
temperature sensor.
Testing
1 On non-GDI eigmes, the coolant tempera
ture sensor ;s fittsd to the left-hand end of the 
cylinder head (see illustration). On the GDI 
engine, the sensor is screwed into Ihe side of 
the thermostat housing -  only tho early GDIs 
have a separate sensor fo r the gauge (see 
Chapter 4B, Soc.ion 10, for more details).
2 The tempera.ure gauge is fed with a 
stabilised voltage from the instrument panel 
feed (via the igntion switch and a fuse). The 
gaugo earth is controlled by the sensor. The 
sensor contains a thermistor -  an electronic 
component wt-ose electrical resistance 
decreases at a predetermined rate as its 
temperature rises. When the coolant is cold, 
the sonsor resistance is high, current flow  
through the gauge is reduced, arvd the gauge 
needle points towards the cold end ot the 
scale. As the coolant temperature rises and 
the sensor resistance falls, current flow  
increases, and the gauge needle moves 
towards the upper end of tho scale. If the 
sensor is faulty, it must be renewed.
3 If the gauge develops a fault, first check the 
other instruments: if they do not work at all, 
check the instrument panel electrical feed. If 
tho roodmgc arc oiratic, thoro may bo a fault in 
the instrument panel printed circuit board (see 
Chapter 12). If the fault lies in the temperature 
gauge alone, check it as follows
4 If the gauge needle remains at the cold end 
of the scale when the engine is hot, 
disconnect the sensor wiring plug, and earth 
the relevant wire to the cylinder head. H the 
needle then deflects when the ignition is 
switched on, the sensor unit is proved faulty, 
and should be 'enewed. If the needle still 
does not move, emove the instrument panel 
(Chapter 12) and check tho continuity of tho 
yvire between the sensor unit and the gauge,
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6.11 The engine management system  
temperature sensor (arrowed) is screwed 

into the thermostat housing

and the food to the gauge unit If continuity is 
shown, and the fault still exists, then the 
gauge is faulty, and the gauge should be 
renewed.
5 If the gauge needle remains at the hot end 
of the scale when the engino is cold, 
disconnect the sensor wire. If the needle then 
returns to the cold end of the scale when the 
ignition is switched on. the sensor unit is 
proved faulty, and should be renewed. If the 
needle still does not move, check the 
remainder of the circuit as described 
previously.
R em oval
Note: The engine should be cold  before 
removing the switch.
6 Either partially drain the cooling system to 
just below the level of the sensor (as 
described in Chapter 1). or have ready a 
suitable plug which can be used to plug the 
sensor aperture whilst it is removed. It a plug 
is used, take great care not to damage the 
sensor unit aperture, and do not use anything 
which will allow foreign matter to enter the 
cooling system.
7 Ensure the ignition is switched off. then 
disconnect the sensor wiring connector. 
Unscrew the sensor from the engine and 
recover its sealing washer (where fitted). 
R e fitting
8 Where a sealing washer was fittod, fit a new 
washer then fit the sensor and tighten 
securely.
9 Where no sealing washer Is used, ensure

engino -  apply sealant and tighten bolts 
(arrowed)

the sensor threads are clean and dry, then 
apply a smear of suitable sealant to them. Fit 
the sensor to the engine and tighten It 
securely.
10 Reconnect the wiring connector, then refill 
the cooling system as described in Chapter 1 
or top-up as described in Weekly checks.

Engine temperature sensor
Note: On turbo and later GDI engines, the 
sensor also operates the coo/ant temperature 
gauge.
Testing
11 The engine temperature sensor is 
screwod into the thermostat housing, or into 
the cylinder head on GDI engines (see 
illustration).
12 The sensor is a thermistor (see paragraph 2). 
The engine management electronic control unit 
(ECU) supplies tho sensor with a set voltage and 
then, by moasunng the current flowing in the 
sensor circuit, it determines the engine's 
temperature This information is then used, in 
conjunction with other inputs, to control the 
injector timing, the idle speed, etc.
13 If the sensor circuit should faii to provide 
adequate information, the ECU’s back-up 
facility will ovemda the sensor signal. In this 
event, the ECU assumes a predetermined 
setting which will allow the engine 
management system to run, albeit at reduced 
efficiency When this occurs, the warning light 
on the instrument panel will come on. and the 
advice of a Volvo dealer should be sought. 
The sensor itself can only be tested using 
special Volvo diagnostic equipment (see 
Chapter 4A or 4 B). Do not attempt to test the 
circuit using any other equipment, as there is 
a high nsk of damaging tho ECU.
Removal and refitting
14 Refer to Chapter 4A or 4B.

7 Coolant pump -
removal and refitting ^

Removal
1 Remove tho timing belt as described in 
Chapter 2A or 2B.
2 Drain the cooling system as described in 
Chapter 1.
3 Slacken and remove the pump retaining 
bolts and remove the pump from the cylinder 
block. Recover the gasket and discard it; a 
new one must bo used on refitting. On the GDI 
engine, sealant is used in place of a regular 
gasket.

Refitting
4 Ensure tho pump and cylinder block mating 
surfaces are clean and dry. On the GDI 
engine, ensure that all traces of old sealant 
have been removed.
5 Fit the new gasket (on the GDI engine, 
apply a 3 mm bead of sealant to the pump's

Inner surface as shown) and locate the pump 
m the cylinder block Refit the pump retaining 
bolts and tighten them to tho specified torque 
(see Illustration).
6 Refit the timing belt as described in Chap
ter 2A or 2B
7 On completion, refill the cooling system as 
described in Chapter 1.

8 Heating and
ventilation system -  
general information

Note: Refer to Section 10 fo r information on 
the air conditioning side of tho system.

Manual heating/ 
ventilation system
1 The heating/ventilation system consists of a 
fully-adjustablo btowor motor, face-level vents 
in the centre and at each end of the facia, and 
air ducts to the front and rear footwells. The 
main assemblies of the system are tho blower 
motor housing, located behind the passenger's 
end of the facia, and the heating/ ventilation 
housing which is located centrally behind the 
facia. On models not fitted with air 
conditioning, the two housings are linked with a 
largo air duct; on models with air conditioning, 
they are joined by the evaporator housing.
2 Cold air enters the system through the gnile 
at the rear of the bonnet. The air flows through 
the blower motor housing to tho heating.' 
ventilation housing, whore it is distributed 
through tho relevant ducts and outlets. Stale an- 
is expolled through ducts at the rear of the car. 
If warm air is required, the cold air is passed 
ovor tho heater matrix (contained in the 
heatingA/entilation housing), which is heated by 
the engine coolant. The rate of airflow can be 
increased by operating tho b’ower motor.
3 The facia-mounted control panel la 
connected to the heating/ventilation housing 
by two cables: ono operates the temperature 
control flap, and the other tho air distnbutior 
flap. The flap valves doflect and mix tho ati 
flowing through the heating/ventilation 
housing, which acts as a central distnbutior 
unit, passing air to the various ducts and 
vents, according to the control panel settings.
4 An air recirculation switch is provided tOi 
close off the outside air supply to the car. The 
switch operates a flap on the blower motot 
housing, via an electrical motor, which closet 
off the heating/vontilation air intake. Thi: 
prevents unpleasant odours entering fro*" 
outsido the car but should only bo use: 
briefly, as the recirculated air inside the ca 
will soon become stale.

Electronic climate control 
system
5 A fully-automatic electronic climate contro 
air conditioning system was offered as ar 
option on some models. The mai* 
components of the system are exactly tr *  
same as those described above -  the on)>
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major difference being that tho temperature 
and distribution flaps in the heating/ventilation 
housing are operated by electric motors 
rather than by cables.
6 The operation of the system Is controlled by 
the ECC control modulo, which is housed 
inside the facia control panel, along with the 
following sensors.

a) Interior temperature sensor -  inform s the 
control module o f the temperature inside 
the passenger compartment o f the car.

b) Outside a ir temperature sensor -  inform s 
tho control module o f the air temperature 
entering the heating/ventilation system.

c) Evaporator temperature sensor -  informs 
the control module o f the evaporator 
temperature! to prevent over-cooling o f 
the system.

d) Coolant temperature sensor -  inform s the 
control module o f the temperature o f tho 
coolant in the heater matrix.

e) Sun sensor -  inform s the control module 
when the sun is shining.

7 All the above information is analysed by the 
control module and. based on this, the 
module determines the appropriate settings 
for the heating/ventilation system to maintain 
the passenger compartment temperature at 
the desired sotting on tho control panel.
8 If the ECC system develops a fault, the car 
should be taken to a Votvo dealer at the earliest 
opportunity. A complete test of the ECC 
system can then be carried out, using a special 
electronic diagnostic test unit (Volvo Scan Tool) 
which is plugged into the diagnostic (Data fink) 
connector. The connector is located at the 
front of the centre console on the driver's side.

9 Heater/ventilation
components -  «
removal and refitting

Manual heating/ 
ventilation system
Control panel
1 Disconnect the battery negative terminal 
(see Disconnecting tho battery).
2 Undo the retaining screws securing the left- 
and right-hand side panels In position, then 
carefully unclip the panels and remove them

0.7a Undo tho re ta in ing  sc re w  . . .

X' •*%

■iz$k m
9.2a Undo the retaining s c re w . . .  9.2b . . .  and remove each side panel from

the fron t o f the centre console

9.5a Pull o ff all the contro l knobs . . .

from the front o f the centre console (see 
illustrations).
3 Remove the radio/cassette player as 
described in Chapter 12.
4 Where necessary, unclip and remove the 
storage compartment from the centre o f the 
facia.
5 Pull o ff all the control knobs from the 
heattng/ventilation control panel. Reach in 
through the contro l knob apertures and 
carefully ease the faceplate off from the front 
of the control panel (see illustrations).
6 Slacken and remove the heater control 
panel retaining scrcws, and free the panel 
from the facia.
7 Slacken and remove the screw securing the 
base o f the facia centre panel to  the centre 
console. Carefully ease the centre panel out of 
position and remove it from the facia -  
disconnect its w iring connectors as they 
become accessible (see illustrations).

9 .7 b __ then remove the  facia centre
panel, diaconrvocting the wiring from the 

panel sw itches

9 .5 b __ then pull the faceplate o ff the
heating/ventilation contro l partol (panel 

retaining screws arrowed)

8 Free the control panel from the facia, then 
disconnect tho control cables and wiring 
connectors) and remove the panel Irom the 
car. The control cable end fittings are clipped 
into position.
9 Refitting is the reverse of removal. Prior to 
refitting the radio/cassette player, check the 
operation of tho control panel knobs and 
make any necessary adjustments at the 
heater/ventilation housing end of the cable. 
Remove the facia lower panel to gain access 
to  the cable end, then make adjustments by 
repositioning the outer cable in its retaining 
clip.

Blower motor
10 Slacken and remove the retaining screws 
and remove the passenger's side lower panel 
from the facia (see illustration). Fold back the 
carpet to  gain access to the blower motor, 
which is fitted to the underside of the housing.

9.10 Remove the lower panel from  the 
p assen ger side of the facia  to gain a c c e ss  

to  tho blower m otor
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9.11 Undo the retaining screws and 
position the relay unit clear of the blower 

motor housing
9.12a Disconnect the blower motor 

w iring__
9.12b . . .  then undo the retaining screws 

(arrowed). . .

11 Where necessary, slacken and remove 
the retaining screws and free the relay Irom 
tho underside of the blower motor housing 
(see illustration).
12 Disconroct the wiring connoctor, then 
undo throe staining screws and manoeuvre 
the motor assembly out o f position (see 
illustrations).
13 Refitting is the reverse of removal 
ensuring the blower motor seal is in good 
condition.

Blower m otor resistor
14 Slacker and remove the retaining screws 
and remove the passenger's side lower panel 
from the facia. Fold back the carpet to gain 
access to the blower resistor which is fitted to 
the underside of the duct/evaporator housing 
(as applicable).

15 Disconnect the wiring connector, thon 
undo tho retaining scrows and remove the 
resistor from the cm (soe illustrations).
16 Refitting is the reverse of removal.
Heater matrix
17 Working In the ongine compartment, 
locate the heater matrix unions on the engino 
compartment bulkhead. Clamp both coolant 
hoses to minimise coolant loss, and position a 
wad of r ig  beneath the matrix unions, to 
catch an> spilt coolant. Release the rotaining 
clips and disconnect both hoses. Mop up any 
spilt coolant and rinse off with water.
18 Remove the facia panel assembly as 
described in Chapter 11.
19 Disconnect the winng connector(s)/hos0/  
control cables (as applicable) and remove the 
heating/ventilation control panel.
20 Dwronnect all the wiring connectors from

tho heatng/ventilation housing then unclip the 
wiring f'om the housing and facia support 
brar-.ket and position it clear.
21 Undo the retaining bolts and remove both 
the facia support brackets (see illustrations).
22 On Tiodels with air conditioning, slacken 
and remove the evaporator housing mounting 
nut and bolts (see illustrations). Free the 
evaporator housing from the heating/ 
ventilation housing assembly, taking care not 
to place any strain on the refrigerant pipes. II 
necessary, free the pipes from their retaining 
clips/brackets in the engine compartment. 
Also slacken and remove the three retaining 
nuts securing the blower motor housing to the 
bulkhead.

A Warning: Do not disconnect the 
refrigerant pipes. Rofer to the 
precautions given in Section 10.

9.12c . . .  and lower the motor assembly 
out of position

9.15a Disconnect the wiring connector. 9.15b . . .  then undo tho retaining 
screw s. . .

9.15c . . .  and remove the blower motor 
resistor

9.2* a Unscrew the retaining bolts . S.21 b __ and remove both the facia
support brackets
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9.22a On models w ith air conditioning, 
unscrew the evaporator housing upper. . .

23 On models not fitted with air conditioning, 
disconnect the wiring connector from the 
blower motor resistor. Remove the fasteners 
(press out the centre pins then remove the 
fastener clip) securing the duct to tho blower 
motor and heater/ventilation housing and 
ease the duct out of position.
24 Unclip the upper outlet and remove it 'rom 
the top of the heating/ventilation housing (see 
illustration).
25 Slacken and remove the retaining screw, 
thon detach tho footwoll vent outlet frorr the
ha«» of »(v» h<»atin{j/vftntilatlnn hrxi<unQ Push
down on the footwell vents and manoejvre 
the outlet out of position (see illustrations).
26 Slacken and remove tho housing retaining 
nuts, thon free tho assembly from tho 
bulkhead and remove it from the car |see 
illustrations). As the unit is removed, make 
sure all the necessary clips and ties have been 
released, and try and keep the heater matrix 
unions uppermost to prevent coolant spillage. 
Mop up any split coolant immediately. 
C aution: On m odels w ith  a ir conditioning, 
take great care n o t to  place any strain on 
the evapora tor housing re frig o ra n t pipes 
as the housing is removed.
27 Slacken and remove the screws securing 
the matrix coolant pipe retaining bracket to 
the heating/ventilation housing. Free the pipe 
bracket from the housing, and slide the oipe 
and matrix assembly carefully out o f the 
housing (see illustrations).
28 Slacken the clamps and separate the pipe 
assembly from matrix unions (see

9.22b . . .  and lower retaining nuts 
(arrowed)

9.24 Unclip the upper outlet frcm the 
heating/ventilation housing

/  *  » •  ... A

9.25a Remove the retaining screw . . .

illustra tion). Recover the sealing ring from 
each union and discard them -  new ones 
must bo used on refitting. Inspect the matrix 
seal for signs of damage, and renew if 
necessary.

9.25b . . .  then unclip the footwell vent 
outlet from the base o f the housing

29 Prior to refitting, inspect all seats lor signs 
of damage and renew/repair as necessary
30 Fit new scaling rings and reassemble the 
coolant pipe and matrix, tightening the 
clamps lightly only. Slide the assembly into

9.26a Unscrew the heating/ventilation 
housing uppe r. . .

9.26b . . .  and lower retaining nuts 
(arrowed). . .

9 .2 6 c__ then manoeuvre the housing out
of position

9.27a Slacken and remove the pipe 
bracket retaining screws (arrowed). .

9.27b . . .  then slide the matrix assembly 
out of position
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pipe assembly from the matrix

the housing, and locate the pipe bracket in 
position. Securely tighten the bracket screws, 
then tighton the pipe/matrix union clamps 
securely (see illustration).
31 Locate the heating/ventilation housing on 
its mounting, and lightly tighten its retaining 
nuts. On models with air conditioning, lightly 
tighten the evaporator unit nut and bolts and 
the blower motor housing nuts.
32 Refit the lower outlet securely to the 
housing then reconnect the footwell ducts, 
tightening the retaining screw securely.
33 On models not fitted with air conditioning, 
refit the duct linking the blower motor and 
heating ventilation housings, and reconnect 
the wiring connector to the resistor. Ensure 
the duct is correctly seated, and secure it In 
position with the retaining clips.
34 On models with air conditioning, ensure 
the evaporator housing is correctly seated In 
both the blower motor and heating/ventilation

9.30 Tighten tho pipe bracket screws (1) 
first then securely tighten the pipe/matrix 

clamps (2)

nousing, then tighten its mounting nut and 
bolts to the specified torque. Also tighten the 
blower motor housing nuts to the specifiod 
torque.
35 On all models, onsure the housing/duct 
joins are corroctly sealed, thon tighten the 
heating/ventilation housing nuts to the 
specified torque. Refit the facia support 
brackets, and tighten their retaining bolts to 
tho specified torque.
36 The remainder of refitting is the reverse of 
removal. On completion, top-up the cooling 
system as described in Weekly chocks.

A ir recirculation flap servo motor
37 Remove tho facia panel as described in 
Chapter 11. The servo motor is mounted onto 
the blower motor housing.
38 Rotate the locking clip away from the link 
rod, and detach the rod from flap linkage (see 
illustration).

9.39a Disconnect the wiring connector 
then undo the retaining screws 

(arrowed). . .
9.39b . . .  and remove the recirculation flap 

motor from tho housing

9.38 Rolease tho retaining clip and detach 
the servo motor link rod from the linkage

39 Disconnect the wiring connector, then 
undo the rotainmg screws and remove sorvo 
motor from the car (see illustrations).
40 Fit the servo motor to the blower motor 
housing, and securely tighten its retaining 
screws.
41 Reconnect the link rod to tho flap linkage, 
and securely clip the locking clip onto the rod.
42 Reconnect the servo unit wiring 
connector, thon refit the facia panel as 
described in Chapter 11.

Electronic climate control 
system
Control panel
43 Carry out the operations described in 
paragraphs 1 to 4.
44 Remove the faceplate from the heater 
control panel. To do this, release tho faceplate 
retaining clips by inserting a small, flat-bladed 
screwdriver in through the top vent on either 
side, then carefully easo the faceplate out ot 
position (see illustrations).
45 Slacken and remove the heater control 
panel retaining screws, and free the panel 
from the facia.
46 Slacken and remove the screw securing 
the base of the facia centre panel to the 
centre console. Carefully ease the centre 
panel out of position and remove it from the 
facia -  disconnect its wiring connectors as 
they become accessible.
47 Freo the control panel from the facia, ihen 
disconnect the hose and wiring connector 
and remove the panel from the car (soe 
illustrations)

9.44a Release tho retaining clips, 
accessible through the upper vent slots 

(arrowed). . .
9.44b . . .  then carefully unclip tho 
faceplate from the control panel .

9.47a Free tho control panel from the 
fa c ia . . .



Cooling, heating and ventilation systems 3»11

46 Refitting is the reverse of removal, 
ensuring the hose and wiring connectors are 
securely refitted.
Blower motor
49 Refer to paragraphs 10 to 13.
Blower m otor control module
50 Slacken anc remove the retaining screws, 
and remove the passenger's side lower panel 
from tho facia. '"ho control module is fittod to 
the side of the evaporator housing.
51 Disconnect the wiring connector then 
undo tho retaining scrows and romove the 
module from the car. Note that access to the 
upper retaining screw is very limited but can 
only be improved by removing the complete 
facia panel (see Chapter 11).
52 Refitting is tie  reverse of removal.
Heater matrix
53 Refer to paragraphs 17 to 36.
A ir recirculation flap servo m otor
54 Refer to paragraphs 37 to 42.
A ir tem perature flap and d istribution  
flap servo motors
55 Removal a id  refitting of these servo 
motors should be entrusted to a Volvo dealer. 
Once the new motor has been installed it will 
be necessary ’o have the control module 
reprogrammed to ensuro the ECC system 
functions correctly. This can only be done 
using the specal Volvo Scan Tool which is 
plugged into the diagnostic socket (sec 
Section 8).
System control module
56 The control module is an integral part of 
the control panel assembly and cannot bo 
renewed separately.
Interior temperature sensor
57 The interio- temperature sensor is an 
integral part of the control panol assembly 
and cannot be renewed separately.
Outside a ir temperature sensor
58 Remove the facia panel assembly as 
described in Chapter 11.
59 Disconnect the wiring connectors from 
the blower motor and tho air recirculation flap 
servo motor.
60 Slacken and remove the evaporator 
housing mounting nut and bolts
61 Slacken and remove the mounting nuts 
then free the blower motor housing assembly 
from the evaporator housing and manoeuvre it 
out of position.
62 The outside air temperature sensor is 
clipped to the blower motor side ol the 
evaporator. Disconnect the wring connector 
then carofully tncllp the sensor and ease it 
out from the evaporator housing.
63 Refitting is the reverse of removal making 
sure the sensor is securely clipped in position. 
Ensure the evaporator housing and blower 
motor housing seals are all securely joined 
before tightening the mounting nuts and bolts 
to the specified torquo.

9.47b . . .  then disconnect its wiring 
connector. . .

Evaporator tem perature sensor
64 Remove the heating/ventilation housing 
as described in paragraphs 17 to 26.
65 The outsde air temperature sensor Is 
clipped lo  the heating/ventilation housing 
side of tho evaporator. Disconnect the 
wiring conncctor then carefully unclip the 
sensor and ease it out from the ovaporator 
housing.
66 Refitting is the reverse of removal making 
sure the sensor is securely clipped in position. 
Refit tho heating/ventilation housing as 
described in paragraphs 31 to 36.
Coolant temperature sensor
67 Undo the retaining screw and remove the 
passenger's side trim panel from the front of 
the centre console.
68 Undo the retaining screws and remove 
the passenger's side lower panel from the 
facta.
69 Locate the coolant temperature sensor, 
which is fitted to the base of the 
heating/ventilation housing, directly beneath 
the heater matrix.
70 Disconnect the wiring connector, then pull 
the sensor ou". from the housing.
71 Refitting is the reverse of removal, making 
sure the sen3or is correctly located in tho 
housing and making good contact with the 
hoator matrix.
Sun sensor
72 Carofully ease the loudspeaker grille out 
from the top of the passenger's end of tho 
facia panel to gain access to the sun 
sensor.
73 Unclip the sensor from the facia and 
disconnect it from the wiring connector
74 Refitting is the reverse of removal.

10 Air conditioning system -
general information and 
precautions

1 An air conditioning system is available on 
certain modefe. It enables the temperature of 
incoming air to be lowered, and also 
dehumidifies the air, which makes for rapid 
demisting anc increased comfort.
2 Tho cooling side of tho system works in tho 
same way as a domestic refrigerator.

9.47c . . .  and hose

Refrigerant gas is drawn Into a belt-driven 
compressor (the compressor ts fitted with an 
electrlcallyoperatcd clutch to enable it be 
switched on and off as required), and passes 
into a condjraer mounted on the front of the 
radiator, w iere it loses heal and becomes 
liquid. The liquid passes through an 
expansion valve to an evaporator, where it 
changes from liquid under high pressure to 
gas under low pressure. This change is 
accompanied by a drop in temperature, which 
cools tho ovaporator. The refrigerant returns 
to tho compressor, and tho cyclo begins 
again.
3 Air blown through the ovaporator passes to 
the heatinc/ventilation housing, where it is 
mixed with hot air blown through the heater 
matrix to achieve the desired temperature in 
the passenger compartment.
4 The heatng side ol the system works m the 
same way as on models without air 
conditioning (see Section 8).
5 Any problems with the air conditioning 
system shojld bo referred to a Volvo dealer.

Precautions
6 When an air conditioning system is fitted, it 
is necessary to observe special procautions 
when dealing with any part of the system, or 
its associated components.
• Never attempt to open any air conditioning 
system pipe/hose union -  the system is under 
constant prcssuro. If for any reason tho 
system must be disconnected, the car should 
be taken to a Volvo dealer or air conditioning 
system specialist with the necessary 
equipment ;o safely discharge the refrigerant 
before opening the circuit. Once die work is 
complete, they can then safely recharge the 
circuit with the correct type and amount of 
fresh refrigerant.
• The refrigerant is potentially dangerous, 
and should only be handled by qualified 
persons. Uncontrolled discharging of the 
refrigerant is dangerous for the following 
reasons
a) If it is splashod onto tho skin, it can cause 

frostbite.
b) The relrgerant ts heavier than air and so 

displaces oxygen In a confined space 
which i* not adequately ventilated, this 
could lead to a risk o f suffocation. The
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gas is odourless and colourless, so there 
is no warning of its presence in the 
atmosphere, 

c) Although not poisonous, in the presence 
of a naked flame (including a cigarette) it 
forms a noxious gas which causes 
nausea, headaches, etc.

• Do not operate the air conditioning system 
if it is known to be short of refrigerant, as this 
could damage the compressor.

11 Air conditioning system 
components -
removal and refitting ^

A  W arning: N ever a tte m p t to open  
the  refrigerant circuit before the  
c ircu it has been professionally  

discharged. Refer to the precautions given 
in Section 10.

The only operation which can be carried 
out easily without discharging the refrigerant 
is the renewal of the auxiliary drivebelt for the 
compressor -  this is described in Chapter 1. 
If necessary, the compressor can be 
unbolted and moved aside, without 
disconnecting the refrigerant pipes, after 
removing the drivebelt. All other operations 
should be entrusted to  a Volvo dealer or an 
air conditioning specialist.
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Chapter 4 Part A:
Fuel system (except GDI engine)
Contents
Accelerator cable -  romoval, refitting and adjustment ......................  5
Air cleaner assembly and air ducts -  removal and refitting................  3
Air cleaner element renewal ..............................................See Chapter 1
Cruise control -  component removal and refitting ..............................12
Depressunsing the fuel sys tem ............................................................  2
Dynamic Stability Assistance (DSA) system -  information and

component renewal........................................................................... 13
Fuel filler pipe -  removal and re fitting .................................................  7
Fuel filter renewal.................................................................See Chapter 1
Fuel Injection system -  fault finding.......................................................10

Degrees of difficulty

Fuel injection system components -  removal and re fitting................. 11
Fuel injection systems -  general information......................................  9
Fuel pump/gauge sendor unit -  removal and refitting........................ 6
Fuel tank -  removal and re fitting .........................................................  8
General information and precautions .................................................  1
Inlet manifold -  removal and refitting .................................................. 14
Intake air preheating system -  testing.................................................  4
Intercooler -  removal and refitting........................................................ 15
Underbody and tuel/brake line ch e ck ............................. See Chapter 1

Easy, suitable for & Fairty easy, suitable Fairty difficult D ifficult suitable for Very difficult,
novioe with fittte for beginner with suitable for competent experienced DIY suitable for expert DIY
experience some experience DIY mechanic mechanic or professional

Specifications
System type
Non-turbo ong ines....................................................................................  Fenix 5.1 or EMS 2000 engine management system
Turbocharged engines.............................................................................. EMS 2000 engine management system

Fuel delivery system data
Fuel tank capacity......................................................................................  60 litres
Idle speed (all models)’ .............................................................................. 750 rpm
Idle mixture CO content- .........................................................................  < 0.2%
Fuel pump unregulated delivery pressure ..............................................  4.8 to 8.0 bar (70 to 116 psi)
Regulated fuel pressure............................................................................ 3.0 bar (44 psi)
Fuel delivery rate:

Non-turtjo eng ines...............................................................................  120 litres/hour @ 3.0 bar and 12.5V
Turbocharged eng ines.........................................................................  150 litres/hour® 3.0 bar and 12.5V

Fuel injectors:
Colour code: Up to 1999 2000 onwards

Non-turbo engines ............................................................................ Lilac/black Green/black
Turbochargod ongines .....................................................................  Grey/black Dark green/green

Electrical resistance (all models)...........................................................  14.0 to 15.0 ohms
'Non-adjustabte -  controlled by ECU

Engine management system data (typical)
Sensor/actuator electrical resistance (at 20°C):

Inlet air temperature sensor .................................................................  3500 ohms @ 20°C
Crankshaft sensor.................................................................................. 260 to 340 ohms ® 20*C
Coolant temperature sensor:

Non-turbo engines (to 1999)............................................................  2800 ohms ® 20°C
Non-turbo ongines (from 2000)......................................................... 2450 ohms G 20°C
Turbocharged engines .....................................................................  2450 ohms © 20°C

Throttle position sensor (at id le ) ........................................................... 960 to 1440 ohms ® 20°C
Idle air control va lv e .............................................................................. 8.6 to 10.6 ohms ®20°C

Recommended fuel
Octane rating:

Recommended......................................................................................  95 RON unleaded
Minimum................................................................................................  91 RON unleaded
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Torque wrench settings

Fuel rail to inlet manifold ,

Throttle housing

Nm Ib fft
10 7
20 15
40 30
10 7
20 15
20 15
55 41
10 7

1 General information and 
precautions

General information
All models covered in this manual are 

equipped with an electronic engine
management system which controls tho 
fuelling and Ignition. Details of the type of 
system fitted to each model in the range are 
given in the Specifications. This Chapter deals 
with the those parts of the engino 
management system which are concerned 
with fuel iniection -  refer to Chapter 5B for 
details of the ignition system components.

The fuel in|ection system comprises a fuel 
tank, an electric fuel pump, a fuel filter, fuel 
supply and return lines, a throttle housing, 
four fuel injectors, and an Eectronic Control 
Unit (ECU) together with its associated 
sensors, actuators and wirinc.

The fuel pump delivers a constant supply of 
fuel through a cartridge filter to the throttle 
housing, and the fuel pressure regulator 
(integral with tho throttlo housing) maintains a 
constant fuel pressure at the fuel injector, and 
returns excess fuel to tho tank via the return 
line. This constant-flow systom also helps to 
reduce fuel temperature, and prevents 
vapourisation.

The tuel Injectors are opened and closed by 
an Electronic Control Unit (ECU), which 
calculates the injection timsig and duration 
according to engine speeo. throttle position 
and rato of opening. Inlet air temperature, 
coolant temperature and exhaust gas oxygen 
contont information, received from sensors 
mounted on and around tho engine.

Inlet air is drawn into Ihe engine through the 
air cleaner, which contains a renewable paper 
filter element. On non-turbo engines, the inlet 
air temperature is regulated by a 
thermostatically-controlled valve mounted in 
the air cleaner, which blencs air at ambient 
temperature with hot air. dra/vn from over the 
exhaust manifold.

Idle speed is controlled by an Idle Air 
Control Valve (IAC). located on the side of the 
throttle housing. Cold starting enrichment is 
controlled by the ECU. using the coolant 
temperature and inlet air temperature 
parameters, to increase tho injector opening 
duration.

The exhaust gas oxygen content Is 
constantly monitored by tie  ECU via the

lambda sensor, which is mounted in tho 
exhaust downpipe. On later engines, two 
oxygen sensors are tittea. one betore me 
catalytic convenor, and one after -  this 
improves sensor response time and accuracy, 
and the ECU compares the signals from cach 
sensor to confirm that the converter is 
working correctly. The ECU then uses this 
information to modify the injection timing and 
duration to maintain the optimum air/fuel ratio 
An exhau3t catalyst is fitted to all models.

Depending on engine type, models for 
some market territories are also equipped 
with an exhaust gas recirculation (EGA) 
system, a secondary air injection system, and 
an activated charcoal filter evaporative loss 
system as part of an emissions control 
package. Further details of these systems will 
be found in Part C of this Chapter.

It should be notod that engine management 
system fault diagnosis is only possible with 
dedicated electronic test equipment. 
Problems with the system should therefore be 
referred to a fuel injection specialist or a Volvo 
dealer for assessment. Once tho fault has 
been identified, the removal/refitting 
procedures detailed in the following Sections 
can then be followed.

Precautions

A  W arning: P etro l is extrem ely 
flam m able -  grea t care m ust be 
taken when w orking on any pa rt 

o f the fue l system. Do not smoke o r allow  
any naked flames o r uncovered ligh t bulbs 
n o a r tho w o rk  a rea . N o te  th a t goo p o w e re d  
dom estic appliances w ith  p ilo t flam es, 
such as heaters, bo ile rs and tum blo  
dryers, also present a fire  hazard  -  bear 
th is In m ind i f  you are w orking In an area 
where such appliances are present.

. f

A lways keep a su itab le  fire  extingu isher 
close fo the work area and fam ilia rise  
yoursett w ith its operation before starting  
work. Wear eye pro tection  when w orking 
on fuol systems and wash o ff any fuel sp ilt 
on bare skin im m ediately w ith  soap and 
w ater. Note that fue l vapour is ju s t as 
dangerous as liqu id  fuel; a vessel tha t has 
Just boon empUed o f liq u id  fuo l w ill s till 
conta in  vapour and can be p o te n tia lly  
explosive. Petrol is a highly dangerous and 
vo la tile  liqu id , and tho procautions  
necessary when handling i t  cannot be 
overstressed.
• Many o f the operations described In this 
Chapter involve tho disconnection o f fuel 
lines, which may cause an am ount o f fuel 
spillage. Before commencing work, re fer to 
the above Warning and the inform ation in 
‘Safety firs t!’ a t tho beginning o f th is 
manual.
• When w orking w ith  fue l system  
com ponents, pay p a rticu la r a tten tion  to 
cleanliness -  d irt entering the fuel system 
may cause blockages w hich w ill lead to 
poor running.

Depressurising the fuel 
system

■svs>C-
3 s

2.4 Unscrew the dust cap from the service 
valve at the right-hand end of the fuel rail

1 This procedure should be carried out before 
attempting any work on the fuel system. The 
injection system operates at such a high 
pressure, residual pressure will remain in the 
system fo» several hours after tho engine is 
switched off. Opening any of the fuol lines in 
this condition will result in an uncontrolled 
spray of fuel, which is at best unpleasant, and 
at worst highly-cangorous.
2 Although relieving the system pressure will 
prevent fuel being sprayed out, note that it win 
not'empty the fuol lines, and appropriate 
precautions against fuol spillage (such as 
wrapping the connection with clean cloth 
before opening it) should still be observed.

Method 1
3 Undo the secjring screws and remove the 
plastic cover fiom the top of the engine. 
Disconnect the battery negative lead (see 
Disconnecting tfie battery).
4 Unscrew the dust cap from the service 
valve at the nghl-hand ond of the fuel rail (see 
illustration).
5 Place wads of absorbent doth underneath
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2.5 Depress the fuel rati service valvo pin 
with a pointed instrum ent

ind around the servico valve, then depress 
wie pin at the centre of tho valve w ith a 
M inted instrument. Be prepared fo r the 
••lease of fuel which may be ejected under 
cressure. When the pressure has been 
fiteved, refit the dust cap to the service valve 
(see illustration)

Method 2
5 Locate and remove luse number 17 from  

engine compartment tusebox
7 Start the engine, and let it run until it  cuts 
out. If the engine will not start with the fuel 
pump fuse removed, turn it over on the starter 
ter approximately 10 seconds. The fuel 
system will now be depressunsed
8 On completion, switch off the ignition, 
disconnect the battery negativo lead (see 
Disconnecting the battery). and refit the fuel 
pump fuse

Air cleaner assembly 
and air ducts -  
removal and refitting

«?;

Removal
Air cleaner assem bly
1 Remove the battery from its mounting tray, 
with reforence to Chapter 5A.
2 On turbo models, release the fixings and 
remove the cover panel from the front left- 
hand side of the engine compartment, above 
the throttle housing.
3 Whore applicable, disconnect the

crankcase ventilation hose trom the air 
cleaner ducting (see illustration)
4 On turbo models, unplug the wiring 
connector from the mass airflow sensor, then 
remove the two securing screws and 
disconnect the air mass motor from the air 
cleaner. Slacken the hoso clip and detach tho 
air mass meter from the air inlet hose, then 
remove the meter from the ongine 
compartment. Recover the gasket.
5 On turbo models, release the turbocharger 
boost control vatve from the side of the air 
cleaner: there is no need to disconnect the 
vacuum hoses from it.
6 On non-turbo models, disconnect tho 
vacuum hose from the warm air control valve, 
at the side of the air cleaner.
7 Detach the warm-air inlet duct or 
turbocharger inlet duct, as applicable, from  
the base of the air cleaner housing (see 
illustration).
8 Slacken and withdraw the air cleanor 
housing securing screws Lift the housing 
upwards at the engine side to release it from 
tho lower locating lugs, then move it sideways 
to disengage the side locating peg (see 
illustration).
9 Withdraw the cold air intake duct from the 
bodywork, then detach it from the side of the 
air cleaner housing (see illustration).
10 Remove the housing from the car

Air ducts
11 All ducting is retained either by simple 
snap-fit connectors or by hose clips. The 
routing of the ducts varies between models, 
but in all cases removal is straightforward and

self-explanatory (see illu s tra tion ). To gain 
access to the tower ducts, it w ill bo necessary 
to remove the air cleaner assembly as 
previously described.

Refitting
12 In all caso3, refit by reversing the removal 
operations.

4 Intake air preheating system 
-testing iv

1 An inlet air preheating system is 
incorporated in tho air cleaner housing on 
non-turbo models for certain markets. The 
system utilises a flap valvo arrangement 
controlled by a wax thermostat capsule to 
blend cold air from the inlet adjacent to the 
radiator, with warm air from  the exhaust 
manifold heat shield. Trie capsule responds to 
ambient temperature to move the flap valve 
accordingly.
2 To gain access to the unit, remove the air 
cleaner assembly as described in Section 3.
3 Detach tho inlet body from the air cleanor 
housing by removing the securing screws and 
pulling the body free.
4 Check the condition of the spindle 
bearings, capsule and spring, then test the 
operation of the capsule as follows.
5 Cool the unit by placing it in a refrigerator 
for a few minutes. Check that at a 
temperature of approximately 5*C or less, the 
flap valve has moved to shut o ff the cold air 
Inlet

3.3 Disconnect the crankcase ventilation  
hose from  the air cleaner ducting

3.7 Detach the warm -air in le t duct from  
the base of the air c leaner housing

3.8 Slacken and w ithdraw  the air cleaner 
housing securing screws

3.9 Lrft the a ir cloaner housing and 
w ithdraw  the cold a ir intake duct from  the 

bodywork
3.11 Removing the a ir c leaner-to-thro ttle  

housing ducting
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4.6 Inlet air proheating system flap 
positions

A Cold position B Hot position

5.2a Urhook the inner cable from the 
throttle spindle quadrant__

6 As the unit warms in roeponso to room 
temperature, check that at approximately 
10"C the flap valve is in the mid-position, and 
that at 15"C or higher, tho flap has moved to 
shut off the warm air inlet (sec illustration).
7 If the tn it does not function as described, it 
should be renewed.
8 On completion, reassemble the Inlet body, 
then refit the air cieaner assembly as 
described in Scction 3.

*
5 Accelerator cable -  

removal, refitting 
and adjustment

Removal
1 Undo :he screws and remove the engine 
cover to gain accoss to the throttle housing.
2 Unhock the inner cable from the throttle 
spindle quadrant, release the retaining clip 
from the accelerator cable adjuster and 
extract the outer cable from the support 
bracket (see illustrations).
3 Undo the screws, release the clips and 
remove the trim/sound proofing panel from 
under the facia on the driver's side. Where 
applicable, remove the cruise control vacuum 
unit.
4 Release the cable nipple from tho top of tho 
accelerator pedal, then pass the cable inner 
through the slotted hole to release it from tho 
pedal (see illustration)

5 .2 b __ release the retaining clip from the
accelerator cable ad juster. . .

5.2c . . .  and extract the outer cable from  
tho support brackot

of the accelerator podal, then pass the 
cable inner through the slotted hole to 

release it from the pedal
from 1998 onwards, disconnect tho 
kickdown switch wiring connector

5 On manual transmission models, rlapres* 
the looking tabs and release the cable 
grommet from the bulkhead and pull the cable 
Into tho ongine compartment. Note the routing 
of tho cable, release it from any clips or ties, 
and remove It.
6 On automatic transmission models from
1998 onwards, disconnect the wiring 
connector from the kickdown switch attached 
to the cable at the bulkhead entry. Release 
the kickdown switch from the bulkhead by 
depressing the switch lugs with a screwdriver, 
whilst at the same time pushing the cable 
Through (see illustration). Note the routing of 
the cable, release it from any clips or ties, and 
remove it.

Refitting
7 Roftt hy ri»w*r«iing thn removal operations, 
ensuring that, on automatic transmission 
models, the kickdown switch lugs fully 
engage in tho bulkhead (where applicable), 
and that the switch wiring connector is 
upright Check along the entire length of the 
cable to ensure that there are no kinks, bends 
or restrictions that might cause it to stick in 
operation. Adjust the cable as follows.

Adjustment
8 Reconnect the inner cable to the throttle 
spindle quadrant. With tho accelerator pedal 
In the rest position, check that the throttle 
spindle quadrant is seated against the idle 
stop on the throttle mounting bracket.
9 Socure the accelerator outer cable in its 
mount ng bracket with the retaining clip. 
Depress the accelerator pedal to the floor, and 
chock that the quadrant reaches the wide-open 
throttle stop. Release the podal and check that 
the quadrant returns to the Idle stop; there 
should be no freeplay in the cable inner.

6 Fuel pump/gauge * .
sender unit -
removal and refitting ^

Note: Observe the precautions in Section 7 
before working on any component in the fuel 
system.

Removal
1 Disconnect the battery negative lead {see 
Discornecting the battery).
2 Fold down the rear seat backrest and 
releass the front edge of the load space 
carpet Remove the support panel under the 
carpet.
3 Undo the screws, then remove the access 
cover and the protective cage from the top of 
the fuel pump/sender unit (see illustrations).
4 Unplug the wiring from the top of the fuel 
pump/gauge sendor unit at the connector 
(see (lustration)
5 Identify tho fuel hoso connections on top ot 
the pump, to aid refitting. The delivery hose 
shoulc be marked with a yellow band with ? 
corresponding yellow mark on top of the



Fuel system (except GDI engine) 4A«5

6.3a Undo the screws . . .

6.4 Unplug tho wiring from the top of the fuel 
pump/gauge sender unit at the connector

pump flange. Make your own marks if none 
are visible. Arrows on the top of the fuol pump 
unit indicate fuel flow direction.
6 Place absorbent rags around the fuel hose 
connections then disconnect tho quick* 
release couplings using a forked tool. Insert 
the tool under the edge of the outer sleeve of 
each coupling, and levor upwards w ithout 
squeezing the sleeve (see illus tra tion ). Be 
prepared fo r an initial release of fuel under 
pressure as the couplings are released.
7 Unscrew the large-dlameter plastic 
retaining nut using a wide-opening pair o f 
grips, or water pump pliors. Certain types of
oil fittor removal tools are an Ideal alternative. 
A removal tool can be fabricated from lengths 
of stool and threaded rod (see illustration).
8 Withdraw tho fuel pump/gauge sender unit 
from the tank slightly, and allow it to drain for 
a few seconds (see illustration). Recover the 
seal, then temporarily refit the plastic nut to

6.8 W ithdraw the fuol pump/gauge sendor 
unit from  tho tank

6.3b . . .  then remove the access c o v e r. 6.3c . . .  and the protective cage

6.6 D isconnect tho quick-release  
couplings using a fo rked  tool

the tank whilo tho pump is removed, to  
prevent the pipe stub swelling.

Refitting
9 Lubricate a new seal sparingly w ith 
petroleum jolly and fit to  the fuel tank stub, 
ensuring that it is correctly seated.
10 Refit the fuel pump/gauge sender unit to 
tho tank, so that the assembly markings on 
the unit and tank are aligned. Refit the plastic 
nut and tighten securely.
11 Lubricate the fuel hose coupling O-rings 
with petroleum jelly, position them squarely 
over the pump outlets, and push down on the 
outer sleeves to  lock. Ensure tha t the hoses
are fitted  to their correct outlets as noted 
during removal.
12 Restore the wiring harness connection at 
the top of the fuel pump/gauge sender un it
13 The remainder of refitting is a reversal of 
removal.

6.7 Using a home-mado tool to  unscrew  
the large diam eter fuel pump retaining nut

7 Fuel filler pipe -  
removal and refitting

Removal
1 Drain all fuol from the fuel tank, as 
desenbed In Section 8.
2 Open the ftap and remove tho fuel filler cap.
3 Disconnect the earth connection’s spade 
terminal above the filler neck (see 
illustration).
4 Release the rubber seal and drip tray 
around tho filler neck, then pull out the drain 
hose below i t
5 Unscrew the three bolts that secure the 
filler neck to the bodywork.
6 Select first gear or Park as applicable, and 
then chock the front wheels. Raise the rear of 
the car and rest it securely on axle stands.

7.3 Fuel fille r neck removal details  

A Earth connection B Filler and breather hose d p s  C Filler pipo-io-fioorpan bolt
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7 Remove tho bolt that secures tha tiller pipe 
bracket to the floorpan.
8 Slacken the hose dips, then disconnect the 
fuel filler and breather hoses from f jel tank.

Refitting
9 Refitting is a reversal of removal. Fit a new 
sealing rubber between the filler ppe and the 
bodywork.

8 Fuel ta n k - o,
removal and refitting

%
Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system.

Removal
1 Before the tank can be removed, it must be 
drained of as much fuel as possible. To avoid 
tho dangers and complications of fuel 
handling and storage, it is advisable to carry 
out this operation with the tank alrrost empty. 
Any fuel remaining can be drained as follows.
2 Disconnect the battery negative lead (see 
Disconnecting the battery)
3 Using a hand-pump or syphon inserted 
through tho filler neck, remove any remaining 
fuel from the bottom of the tank. Alternatively, 
chock the front wheels then jack up the rear of 
tho car and support it on axle s'ands (see 
Jacking and vehicle support). Place a suitable 
largo-capacity container under the fuel filter. 
Clean the fuel inlet quick-release ooupling on 
the filter, place rags around the coi.pling, then 
disconnect it. Be prepared for an initial 
release of fue; under pressure as the coupling 
is released. Hold the disconnoctcd fuel line 
over the container and allow the fuel to drain, 
remove the fuel filler cap to improve the flow 
Store the collected fuel in a suitable scalod 
container.
4 Carry out the operations described in 
paragraphs 1 to 6 of Section 6.
5 Disconnect the filler pipe and breather hose 
from tho sido of the fuel tank with reference to 
Section 7.
6 Reler to Chapter 1 and disconnect the fuel 
supply pipe from the fuel filter cartridge at the 
quick-release connector. Disconnect the fuel 
return pipe (and. where applicable, the 
evaporative emissions pipo) from iho tank al 
the quick-release connector.
7 Remove the securing screws and detach 
the heat shields from the front of the fuel tank.
8 Position a trolley tack under the centre of 
tho tank. Insort a protective wooden pad 
betweon tho jack head and the urderside of 
the tank, then raise the jack to iust take the 
weight ol the tank.
9 Undo the nuts and release the front edges 
of the tank retaining straps. Carefully lower 
the jack and tank slightly. When suiricient 
clearance exists, disconnect the vent hoses 
leading to the front of the car “ he hoses 
between the tank and filler tube can bo left in

place. Also detach the wiring harness and its 
support from the top of the tank.
10 Lower tho jack and tank, and romovo tho 
tank from under tho car.
11 If the tank is contaminated with sediment 
or water, remove the gauge sender unit and 
the fuel pump as described previously, and 
disconnect the ventilation hoses and filler 
tube. Swill the tank out with clean fuel The 
tank is moulded from a synthetic matenal and
11 damaged, it should be renewed. However. 
In cortain cases it may bo possible to have 
small leaks or minor damage repaired. Seek 
the advice of a deaier or suitable specialist 
concerning tank repair.
12 If a new tank is to bo fitted, translor all the 
components Irom the old tank to the new. 
Always renew the filler tube seal and the seals 
and the large plastic nut securing the luel 
pump. Once used, they may not seat and seal 
properly on a new tank.

Refitting
13 Refitting is a rcvorsal of removal, bearing 
in mind the following points:
a) Locate the tank m position and tighten the 

mar strap mountings. Push the tank torv/ard 
and centre the tie ! pump plastic nut with 
mspoc! to its access hokt in Iho fioorpan 
Now tighten the front strap mountings

b j Lubricate the filler neck seals and ensure 
that they aro property locatod Make sure 
that the drain tube is on the inside o f the 
inner seal.

c) On completion, refill the tank with fuel and 
check exhaustively for signs o t leakage 
before driving the car on the road.

9 Fuel injection systems -
genera! information

Tho Fenlx 5.1 and EMS 2000 systems 
covered in this Chapter aro both full ongine 
managomont systems, controlling both the 
fuel injection and ignition functions; refer to 
the Specifications for system application data. 
As the layout and overall operation of each of 
the systems is very similar, a general 
description is given In the following 
paragraphs. Section 10 contains fault finding 
information, and Section 11 details fuel 
injection component removal and refitting 
information. Refer to Chapter 5B for 
information relating to the ignition system 

All systems employ dosed-loop fuelling by 
means of a catalytic converter and a lambda 
sensor, to minimise exhaust gas emissions. 
On somo models, exhaust emissions arc 
furthor reduced by a secondary air injection 
system. A fuel vapour ovaporative loss 
emission control system is also integrated, to 
minimise the escape of unburned 
hydrocarbons into me atmosphere trom the 
fuel tank. Chapter 4C contains information 
relating to tho removal and refitting of these 
emission control system components.

The main components of tho fuel side of tho 
system and their individual operation are as 
follows.

Electronic control unit
The ECU Is microprocessor-based, and 

controls the entire operation of tho fuel 
system. Contained in the unit memory is 
software which controls He timing and 
opening duration of the fuel injectors. The 
program enters sub-roulines to alter these 
parameters, according to nputs from the 
other components of the system. In addition 
to this, the engine idle speed is also controlled 
by the ECU, which uses an idle air control 
valvo to open or closo an air passage as 
required. The ECU also incorporates a self- 
diagnostic facility In which the entire fuel 
system is continuously monitored for correct 
operation. Any detected faults are logged as 
fault codes which can be displayed by 
activating the on-board diagnostic unit In the 
event of a fault in the system due to loss of a 
signal from one of the soraors. the ECU 
reverts to an emergency (limp-home) 
program. This will allow the car to be driven, 
although ongino operation and performance 
will be limited.

Fuel injectors
Each fuel injector consists of a 

sosenod-operated needle valve, which opens 
under commands from the ECU. Fuel from the 
fuel rail is then delivered thrcugh tho injector 
nozzle into the mlet manifold.

Coolant temperature sensor
This resistive device is screwed into the 

thermostat housing, the sensor probe Is 
immersed the engine coolant. Changes In 
coolant temperature aro dotoctod by tho ECU ; 
as a chango in voltage measjred across the i 
sensor, caused by a change in Its electrical 
resistance. Signals from Ihe coolant 
temperature sensor are also used by the 
ignition system ECU and by the temperature 
gauge in Ihe instrument panel

Mass airflow sensor
The mass airflow sensor measures the 

mass flow rato of the air entering the ongin* ■ 
on models lilted  with EMS 2000 engirt* 
management system. The sensor is of th e : 
hot-film type, containing four different 
resistive elements and related circuitry. The 
unit is located in the air cleaner inlet; intake air 
passing over the heated resistive elements 
causes a temperature drop proportional to th t 
speed and density of the air passing over a I 
and this is in turn alters the e lectric^  
resistance ot the elements and hence th# 
voltage across it By comparing this change n  
voltage with a reference voltage, the ECU ca»] 
establish the inlet air tomperatjre and the InW  
air mass flow rate.

Throttle position sensor
The throttle position sensor Is ».



Fuel system (except GDI engine) 4A*7

potentiometer attached to the throttle shaft m 
the throttlo housing. The unit sends a linear 
signal to both the fuel and ignition system  
ECUs proportional to throttle opening.

Idle air control (IAC) valve
The idle air control valve contains a  small 

electric motor that open or shuts a bypass air 
passage inside tho valve. The valve only 
operates when the throttle is closed, and in 
response to signals from the ECU. maintains 
the engine idle speed at a constant value 
irrespective of any additional load from  the 
various accessories.

Fuel pump
The electric fuel pump is located in the fuel 

tank, and is totally submerged In fuel. Fuel 
flows through the pump housing, and acts as 
a coolant to control the temperature of the 
pump motor during operation. The unit is a 
two-stage device, consisting of an electnc  
motor which drives an impeller pump to  draw 
in fuel, and a gear pump to discharge it under 
pressure. The fuel is then supplied to the fuel 
rail on the inlet manifold via an in-line fuel 
filter.

Fuel pressure regulator
The regulator is a vacuum-operated 

mechanical device, which ensures that the 
pressuro differential between fuel In the fuel 
rail and fuel in tho Inlot manifold is maintained 
at a constant value. As manifold depression 
increases, Ihe regulated fuel pressure Is 
reduced in direct proportion When fuel 
pressure in the fuel rail exceeds the regulator 
setting, the rogulator opens to allow fuel to 
return via the return line to the tank.

System relay
The main system relay Is energised by the 

fuel system ECU, and provides power fo r the 
fuel pump.

Manifold absolute pressure 
sensor

Instead of the mass airflow sensor used In 
the EMS 2000 systems, the Fenix system  
utilises a MAP sensor and a separate inlet air 
temperature sensor (see following sub
section) to calculate the volume of a ir being 
drawn into tho ongino. Tho MAP sensor is 
connected to the inlet manifold via a hose, 
and uses a piezo-electrical crystal to  convert 
manifold depression to an electrical signal to 
be transmitted to the ECU.

Ambient pressure sensor
This sonsor is fitted to the EMS 2000 

system only, and provides the ECU with a 
signal proportional to the ambient 
atmospheric pressure. Changes in ambient air 
pressuro and density (encountered for 
example when driving on mountainous roads 
at high altitudes) have an effect on the amount 
of oxygon being drawn into the engine, and so 
affect combustion. The ambient pressure

sensor allows tho ECU to provide the correct 
fuelling (and turbocharger boost pressure, 
where applicable) to suit all conditions.

Intake air temperature sensor
This resistive device is located In the air 

inlet ducting, where its element Is In direct 
contact with the air entering the engine. 
Changes m intake air temperature are 
detected by the ECU as a change In voltage 
measured across the sensor, caused by a 
change in rts electnca! resistance. From the 
signals received from the inlet air temperature 
sensor and manifold absoluto pressure 
sensor, the ECU can calculate tho volumo of 
air inducted into the engine.

Camshaft position (CMP) sensor
The camshaft position sensor is mounted 

on the left-hand side of the cyflnder head, and 
is driven by tho exhaust camshaft It Informs 
the ECU when cylinder No 1 is on it3 
combustion stroke, allowing sequential fuel 
injection and ignition liming (for combustion 
knock control) to be employed.

Crankshaft position sensor
The crankshaft position sensor provides a 

datum for the ECU to calculate the rotational 
speed and position of the crankshaft In 
relation to TDC. The sensor is triggered by a 
senes of teeth machined into the 
flywheel/driveplate.

Heated oxygen sensor (HO
The oxygen sensor provides the ECU with 

constant feedback on the oxygen content of 
the exhaust gases, allowing closod-loop  
fuelling to be employed. The sensor has an 
integral heating element to bring it up to 
operating temperature quickly after the engino 
has been started. Several models are fitted  
with two oxygen sensors, one upstream of the 
catalytic converter and one downstream of i t

Turbocharger Control Valve 
(TCV)

Boost prossuro (the pressure of tho intake 
air m the inlet manifold) is lim ited by a 
wastegate valve, mounted on the 
turbocharger and operated by a vacuum  
actuator, which diverts the exhaust gas away 
from the turbine wheel The wastegate valve ts 
controltod by tho ongine management system 
ECU, via the turbocharger control valve (TCV). 
The ECU opens and closes (modulates) the 
turbocharger control valve several times a 
second; this results in manifold vacuum being 
applied to the wastegate valve actuator in a 
serios of rapid pulses -  the duty ratio of the 
pulses depends primarily on engine speed 
and load. The overall function is to manage 
the supply of boost pressure to engine, giving 
optimum driveability by increasing boost 
pressure smoothly under acceleration, and by 
venting excess boost pressure under 
deceleration, preventing turbocharger 
compressor stall and reducing turbo lag.

10 Fuel injection system -
fault finding ,

1 If a fault appears in the fuel injection system, 
first ensure that all the system wiring 
connectors are securely connected and free of 
corrosion -  also refer to paragraphs 6 to 9 
below. Then ensure that the fault is not due to 
poor maintenance; ie. chock that the air cleaner 
filter element is clean, the spark plugs are in 
good condition and correctly gapped, tho 
cylmdar compression pressures are correct the 
ignition system wiring is In good condition and 
securely connected, and the engine breather 
hoses are clear and undamaged, referring to  
Chapter 1. Chapter 2A and Chapter SB.
2 If these chocks fail to rev&al the cause of 
the problem, tho car should be taken to a 
suitably-equipped Volvo dealer for testing. A 
diagnostic connector Is Incorporated in the 
engino management system wiring harness, 
into which dedicated electronic test 
equipment can be plugged (the connector Is 
located behind the facia, at the right-hand 
side of the centre console. The test 
equipment is capable of 'Interrogating' the 
engine management system ECU elec
tronically and accessing its internal fault log 
(reading fault codes).
3 Fault codes can only be extracted from the 
ECU using a dedicated fault code reader. A  
Volvo dealer will obviously have such a 
reader, but they are also available from other 
suppliers. It is unlikely to be cost-effoctivo for 
tho private owner to purchase a fault code 
reader, but a well-equipped local garage or 
uuto-electrical specialist will have one.
4 Using this equipment, faults can be 
pinpointed quickly and simply, even if their 
occurrence is Intermittent. Testing all the 
system components individually in an attempt 
to locate the fault by elimination is a time- 
consuming operation that is  unlikely to be 
fruitful (particularly if the fault occurs 
dynamically), and carries a high risk of 
damage to the ECU's internal components.
5 Experienced home mechanics equipped 
with an accurato tachometer and a carefully- 
calibrated exhaust gas analyser may be able 
to  check the exhaust gas CO content and the 
engine idle speed; if these are found to bo out 
of specification, then the car must be taken to 
a suitably-equipped Volvo dealer for 
assessment Neither the air/fuel mixture 
(exhaust gas CO content) nor the engine Idle 
speed are manually adjustable; incorrect test 
results indicate the need fo r maintenance 
(possibly, injector cleaning) o r a fault within 
the fuel injection system
6 Certain faults, such as failure of one of the 
engine management system sensors, will 
cause the system will revert to a backup (or 
‘ limp-home’) mode. This is intended to be a 
get-you-home’ facility only -  tho engine 
management warning light will come on when 
.this mode is in operation.
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11.1a Intake air temperature sensor 
location

11.6 Disconnect the manifold vacuum pipe 
from the port a t the base of the sensor

7 In this mode, the signal from the defective 
sensor is substituted with a fixed value (it 
would normally vary), which may lead to loss 
of power, poor idling, and generally-poor 
running, especially when the engine is cold.

11.12 Undo the securing screw and 
release the fuel pipe support bracket

11.13 Release the hose clip and 
disconnect the fuel return rubbor hose 

from  the rigid pipe

11.1b Intake air temperature sensor location 
(turbo models, and later non-turbo models)

11.11 Use a forked tool to  separate the 
fuel pipe unions

8 However, the engine may in tact run quite 
well in this situation, and the only clue (other 
than the warning light) would be that the 
exhaust CO omissions (tor example) will be 
higher than they should be.
9 Boar in m ind that, even if the defective 
sensor is correctly identified and renewed, the 
engine will not return to normal running until 
the fault code is erased. This also applies 
even il the cause of the fault was a loose 
connection o r damaged piece of wire -  until 
the fault code is erased, the system will 
continue In 'limp-home' mode.

11 Fuel injection system ^
components -
removal and refitting ^

Note: Ensure that the engine has cooled 
completely before working on any o f the fuel

11.14 Release tho w iring harness clips 
from the fuel rail

system com ponents, and refer to the 
precautions given In Section 1.
C aution: E nsure th a t the ig n itio n  is 
sw itched o ff before w orking on any o f the 
engine m anagem ent system  com ponents.

Intake air temperature sensor 
R em oval
1 On most modols, the sensor is mounted in 
the flexible intake air ducting elbow that runs 
between the air cleaner and the throttle body. 
Turbo models, and later non-turbo modols, 
have the sensor mounted in the rigid intake air 
ducting elbow, directly above the radiator 
(see illustrations).
2 Disconnect the wiring plug, then carefully 
unscrew, or prise, the sensor out of the air 
ducting.
R efitting
3 Refit by reversing the removal operations

Manifold absolute pressure 
sensor
Removal
4 The MAP sensor is mounted on a bracket at 
the rear of the engine compartment.
5 Detach tho plastic cover panel to expose 
tho sensor.
6 Dtsconnect the manifold vacuum pipe from 
the port at the base of the sensor (see 
illustration).
7 Unplug the wiring from the sensor at the 
connector.
8 Undo the securing screws, detach the 
sensor from its mounting bracket and remove 
the sensor from the engine compartment. 
R e fittin g
9 Refit by reversing the removal operations.

Fuel rail and injectors 
Removal
10 Depressurise the fuel system as 
desenbed in Section 2.
11 Locate the fuel feed and return pipes 
unions, at the left-hand side of the cylinder 
head. Use a forked tool to retract the union 
collars, the separate the pipes by gently 
puling them apart (see illustra tion). Place 
absorbont rags around the unions and be 
prepared for an initial release of fuel as the 
unions are slackoned.
12 Undo the securing screw and release the 
fuel pipe support bracket from the side of the 
cylinder head (see illustration)
13 Release the hose clip and disconnect the 
fuel return rubber hose from the rigid pipe 
this will allow the fuel hose to pass in front of 
the cylinder head cover breather hose (see 
illustration).
14 Release the wiring harness clips from the 
fuel rail (see illustration).
15 Unplug the wiring harness from each of 
the fuel injectors at the connectors (see 
illustration)



Fuel system (except GDI engine) 4A»9

11.15 Unplug the w iring hamoss from  
each of the fuel in jectors at the connectors

11.16 Undo the tw o bolts securing the fuel 
rail to the inlet manifold

11.17 Disconnect the vacuum hose from  
the fuel pressure regulator

16 Undo the two bolts securing the fuel rail to 
the inlet manifold. Pull tho rail upwards to 
release the injectors from the manifold (see 
illustration).

11.18 Remove the  fuel rail complete with 
injectors and fuel pressure rogulator

17 Disconnect the vacuum hose from the fuel 
pressure regulator (see illustration).
18 Remove the fuel rail complete with injectors 
and fuel pressure regulator (soe illustration).

19 Individual injectors may now be removed 
from the rail by removing the screws, 
withdrawing the retaining plate and pulling the 
injectors from the rail (see illustrations).
R efitting
20 Refit by reversing the removal operations. 
Check that tho injector O-rings and manifold 
seals are in good condition and renow them if 
necessary; smear them with petroleum jelly as 
an assembly lubricant (see illustration). 
Apply thread-locking fluid to the fuel rail 
retaining bolts, then insert and tighten them to 
the specified torque setting.

Fuel pressure regulator
Removal
21 Disconnect the battery negative lead (see 
Disconnecting the battery).
22 Remove the fuel rail and injectors as 
described previously, but leave the injectors in 
place in the fuel rail.
23 Undo the two screws and remove the fuol 
pressure rogulator from the fuel rail (see 
illustrations).
R efitting
24 Refit the regulator to the fuel rail, thon refit 
the fuel rail and injectors as described 
previously.

Idle air control valve 
Removal
25 Removo tho plastic cover panel from the 
front left-hand comer of the engine 
compartment, to expose the throttle body.

11.19a Individual injectors may now be 
removed from  the rail by removing tho 

sc re w s . . .

11.19b . . .  w ithdrawing tho retaining 
p la te . . .

11.19c . . .  and pulling the injectors from  
the rail

11.20 Renew the injector O-ring seals if 
necessary

11.23a Undo the two screws . . . 11 .2 3 b__ and remove the fuel pressure
regulator from the fuel rail
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11.26 Disconnect the wiring connector 
from the end of the idle air control valvo

11.31 Disconnect the air inlet duct from  
the throttle housing

11.33a Remove the botts . . .

26 Disconnoct tho wiring connector from the 
end of the valve (see illustration).
27 Undo the retaining botts and withdraw the 
valve from the inlet manifold.
R efitting
28 Refit by reversing the removal operations. 

Throttle housing
Removal
29 Remove the plastic cover panel from the 
front left-hand corner of the engine 
compartment, to expose the throttle housing.
30 Disconnect the throttle position sensor 
wiring connector.
31 Slacken the large-diameter hose clip and 
disconnect the air inlet duct from the throttle 
housing (see illustration).
32 Disconnect the accelerator cable from the 
throttle valve operating lever, with reference to 
Section 5.

11.33b . . .  and withdraw the throttle 
housing from the manifold

33 Remove the bolts which secure the 
housing and withdraw it from the manifold 
(see illustrations). Recover the gasket.

Refitting
34 Refit by reversing the removal operations, 
using a new gasket, and hose clips if 
necessary.

Throttle position sensor 
Removal
35 Remove the throttle housing with 
reference to the previous sub-section.
36 Remove the two bolts which secure the 
sensor and withdraw rt trom the throttle 
housing.

R efitting
37 Refit by reversing the removal operations. 
If a new sensor has been fitted, have the car 
checked by a Volvo dealer using the correct

11.38 The coolant temperature sensor is 
mounted on the thermostat housing

11.51a Undo tho screw s.

diagnostic equipment, to ensure that the new 
sonsor is correctly adapted to the engine 
management system.

Coolant temperature sensor
Removal
38 The coolant temperature sensor is 
mounted on, or next to, the thermostat 
housing, at tho from right-hand side of the 
engine (refer to Chapter 3 for details) (see 
illustration).
39 Partially drain the cooling system with 
reference to Chapter 1, then disconnect the 
radiator top hose from the thermostat 
housing, with reference to the radiator 
removal and refitting procedures given in 
Chapter 3.
40 Unplug the wiring from the connector and 
the end ot the sensor flying lead.
41 Unscrew the sensor from its location. 
Recover the sealing ring, where fitted. 
R efitting
42 Refit the sensor using a reversal of the 
removal procedure.

Electronic control unit (ECU) 
Removal
43 The ECU is located inside the passenger 
compartment, behind the centre console.
44 Working in the driver's footwoll, remove 
the screw and detach the carpet trim panel 
from the lower right-hand side of the centre 
console.
45 Release the locking strap from the ECU, 
then remove the case securing screws.
46 Ensure that the ignition is switched off, 
then unplug the wiring harness from the ECU 
at the multi-plug connector and remove the 
ECU from the car. Release the two catches on 
the side of the module box lid. Lift off the lid 
and place it to one side.
R efitting
47 Refit the ECU by reversing the removal 
procedure. Ensure that the wiring connector is 
securely reconnected

Camshaft position sensor
Removal
48 The camshaft position sensor is mounted 
at the left-hand side of the cylinder head, at 
the end of the exhaust camshaft.
49 Remove the fuel rail and injectors as 
described earlier in this section.
50 Unplug the wiring from the sensor at the 
connector, which is located on the connector 
mounting bracket at the rear of the engine 
compartment, under a plastic cowl.
51 Undo the screws and remove the sensot 
body from the cylinder head (see illustrations).
52 Remove tho timing belt upper cover, then 
brace the exhaust camshaft sprocket with a 
suitable tool (see illustration).
53 Unscrew the centre bolt and remove the 
sensor trigger wheel, together with its washer, 
from the end of the camshaft (see illustrations).
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- H -  a

1 1 .51b__ and remove the sensor body
from  the cylinder head

11.52 Brace the exhaust camshaft 
sprocket w ith a suitable to o l . . .

11.53a . . .  then unscrcw  th e  centre 
b o lt__

11.53b . . .  and remove the sensor ro to r, 
together w ith its washer, from  the end of 

tho camshaft

R efitting
54 Refitting is a reversal of removal. The 
sensor rotor is keyed to ensure correct 
alignment on refitting.

Crankshaft position sensor
Removal
55 The crankshaft position sensor is located 
on the left-hand side of the engine, at the top 
of the transmission bellhousing.
56 Remove the air cleaner and intake ducting 
to gain access to the top of the transmission 
casing.
57 Unplug the wiring from the sonsor at the 
connector, which is located on the connector 
mounting bracket at the rear of the ongine 
compartment, under a plastic cowl.
58 Undo the securing screws and withdraw  
the sensor, together with its mounting bracket 
from the bellhousing (see illustration).
R efitting
59 Refit the sensor by reversing the removal 
procedure.

Turbocharger control valve 
(TCV)
Removal
60 The turbocharger control valve is located 
behind the air cleaner housing.
61 Slide tho control valve from its mountings 
and unplug the wiring from the valve at the 
connector (sec illustration).
62 Make a careful note of the fitted position

11.58 Undo the securing screws and 
withdraw  tho crankshaft sensor

of each vacuum hose; label them if necessary 
to a>d correct refitting later.
63 Release the hose clips and disconnect the 
vacuum hoses from the control valve ports.
64 Remove it the valve from the engine 
compartment.
R efitting
65 Refitting is a reveisal o f removal, but 
ensure that the vacuum hoses arc 
reconnected to the correct ports on the 
turbocharger control valve.

Ambient pressure sensor
Removal
66 The ambient pressuro sensor is mounted 
on a bracket at the rear of the engine 
compartment, beneath a plastic cowl.
67 Remove the plastic cowl, then unplug the 
wiring from the sensor at the connector.
68 Undo the secunng screw and remove the 
sensor from its mounting bracket.
R efitting
69 Refit the sensor by reversing the removal 
procedure.

Mass airflow sensor 

Removal
70 Disconnect the battery negative lead (see 
Disconnecting the battery)
71 Slacken the hose clip and detach the air 
outlet duct and. where applicable the 
crankcase ventilation hose at the air eleaner 
cover.

11.61 Slide the turbochargor contro l valve 
from  its mountings, behind the  air cleaner 

housing

72 Spring back the retaining clips and lift off 
the air cleaner cover.
73 Undo the two screws and remove the 
sensor from the air cleaner cover. Recover tho 
large O-ring seal
Refitting
74 Refit by reversing tho removal operations. 
Check tho condition ol tho O-ring seal, and fit 
a new one if necessary.

I
12 Cruise control -  

component removal 
and refitting

General information
1 The cruise control system allows the car to 
maintain a steady speed selected by the 
driver, regardless of gradients or prevailing 
winds.
2 The main components o f the system are a 
control unit, a control switch, a vacuum servo 
and a vacuum pump. Brake and (when 
applicable) clutch pedal switches protect the 
engine against excessive speeds or loads 
should a pedal be depressed whilst the 
system is in use.
3 In operation, the driver accelerates to the 
desired speed and then brings the system  
into use by means of the switch. The control 
unit then monitors vehicle speed (from the 
speedometor pulses) and opens or closes 
the throttle  by means ot the servo to  
maintain the set spoed. If the sw itch is
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moved to OFF. or tho brake or clutch pedal is 
depressed, the  servo immediately closes the 
throttle . The set speed is stored in the  
control unit memory and Ihe system can bo 
reactivated by moving the sw itch to  
RESUME, provided that vehicle speed has 
not dropped below 25 mph.
4 The driver can override tho cruise control 
for overtaking simply by depressing the 
throttle pedal. When the pedal is released, tho 
set speed will be resumed.
5 The cruise control cannot be engaged at 
speeds below  25 mph. and should not be 
used in slippery or congested conditions.

Control module
Removal
6 The control unit is locatod under the right- 
hand side of the facia. Working in the driver’s 
tootwell. first remove the screws and detach 
the carpet trim  panel from the base of tho 
right-hand side of the centre console.
7 Detach tho connector locking strap trom  
the unit by drilling out the rivet, then unplug 
the connector from the unit.
8 Undo the tw o  securing screws and lift the 
control unit from its mountings.
Refitting
9 Refitting is a reversal of removal.

Vacuum servo 

Removal
10 The servo unit is mounted above the 
accelerator pedal mounting bracket. Working 
in the drive r’s footwell. first remove the 
screws and detach the carpet trim panel from  
the base of the right-hand side of the centre 
console.
11 Unplug the vacuum hose from the top of 
the servo unit
12 Undo ihe  retaining nut to release the 
servo from the mounting bracket.
13 Prise the pushrod balljoint o ff the 
accelerator pedal pivot arm, and remove the 
unit from the car.
Refitting
14 Fit the servo unit to the mounting bracket, 
passing ttie stud through lower hole and 
vacuum port through the upper hole. Fit the 
retaining nut and tighten it securely.
15 With the  accelerator pedal in the rest 
position, check that the pushrod balljoint 
socket lines up with the corresponding ball on 
the pedal p ivo t arm, w ithout extending or 
retracting it against the pressure of the 
internal membrane. If necessary, adjust the 
length o f the  servo unit pushrod as follows. 
Loosen tho adjusting bush by turning it anti
clockwise, then slide the bush in or out to  
achicve the correct length. When the length Is 
correct, turn the locking bush clockwise to 
tighten it.
16 Press the  balljoint socket onto the pivot 
arm so that it  clicks home.
17 Reconnect the vacuum hose to the servo 
unit.

18 Refit Che facia side panel.
19 Before bringing the car back into service, 
check tha t the vacuum servo unit does not 
preload the accelerator pedal when the cruise 
control system is switched off.

Vacuum pump and regulator
Removal
20 The vacuum pump and regulator are 
located on the bulkhead, at the rear left-hand 
side of the engine compartment.
21 Unplug the wiring connector from tho side 
of the vacuum pump.
22 Disconnect the vacuum hose from tho 
base of ttie  pump'regul.itor unit.
23 Undo the securing bolts and remove the 
unit from  the bulkhead. Recover the rubber 
mountings
Refitting
24 Refitting is a reversal of removal.

Brake pedal vacuum valve 
Removal
25 The brake pedal vacuum valve is 
m ounted above the brake pedal mounting  
bracket. To gain acccss. first remove trim the 
panel beneath tho right-hand side of tho 
facia.
26 Disconnect the vacuum hose from the top 
of the valve.
27 Unplug the wiring connector from the top 
of the valve.
28 Depress the locking catches and remove 
the vale from the mounting bracket.
Refitting
29 Refitting is a reversal of removal.

Clutch pedal vacuum valve 
Removal
30 The clutch pedal vacuum valve is 
m ountod above the clutch pedal mounting 
bracket. To gain access, first remove trim the 
panel beneath the right-hand side of the 
facia.
31 Disconnect the vacuum hose from the top 
of the valvo.
32 Unplug the wiring connector from the top 
of the valve.
33 Depress the locking catches and remove 
the valvo from the mounting bracket. 
Refitting
34 Refitting is a reversal of removal.

Stop-light switch
35 Refer to  the information given in Chap
ter 9.

Steering column switch
36 Refer to  the information In Chapter 12, 
Section 4.

Transmission gearshift position 
sensor
37 Refer to the Information in Chapter 7B. 
Section 5.

13 Dynamic Stability Assistance . 
PSA) system -  information ^  
and component renewal ^

Information
1 The traction control system fitted to the S40 
and V40 models covered in this manual is 
referred to as Dynamic Stability Assistance 
(DSA) by Volvo and is different to the TRACS 
traction control system fitted to other Volvo 
models. Its purpose is lo  prevent wheel spin 
under acceleration.
2 The DSA system components consist of a 
single electronic control unit and its associated 
wiring harness The system has no sensors or 
actuators of its own; all input signals are 
provided by the engine management system 
ECU (engine speed, Injector pulso width, 
accelerator pedal position) and the anti-lock 
braking (ABS) system ECU (front and rear 
roadwheel speed).
3 Wheel spin is dotected by comparing front 
and rear roadwheel speeds. When one or both 
of the dnving wheels loses grip, the DSA 
system sends a request to the ongine manage
ment system ECU to reduce the torque of the 
engine This is achieved by decreasing the fuel 
injector pulse width, with the decrease being 
earned out gradually in a series of small steps. 
The amount of engine torque reduction is 
dependont on a num ber o f factors including 
road speed, the gear currently selected and tho 
accelerator pedal position,
4 A  DSA indicator light on the instrument 
panel illuminates when tho ignition Is switched 
on, to indicate the state of the system. Under 
normal circumstances, the light will extinguish 
after a short period if the system is operating 
correctly If tho fight remains lit, a fault exists. 
It wheel spin occurs during driving and the  
DSA system becomes active as a result, the 
indicator light flashes to indicate operation.
5 The DSA system may be disabled by 
pressing the control button on the centre 
console, in front of the gear lever The system 
is then automatically enabled again, the next 
time the ignition is switched on.

DSA electronic control unit
Removal
6 With reference to Chapter 11, Section 29. 
remove the tnm panel from the base of the 
right-hand A-ptilar. at the underside of the facia
7 Remove the securing screw, then slide the 
DSA control unit down from its mounting 
brocket.
8 Unplug the wiring connector and remove 
the unit from the car.
R efitting
9 Refitting is a reversal of removal.

DSA switch
Rem oval
10 Ensure the ignition is switched off, then
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14.10 Unscrew the three bolts and remove 
the bracket between the alternator upper 

mounting and the inlet manifold

carefully prise the switch body from the centre 
console, using a thin plastic blade. Pad the 
surface of the centre console with card to 
prevent damage.
11 Unplug the wiring from the base of the 
switch and remove i t
R efitting
12 Refitting is a reversal of removal.

14 Inlet manifold -  
removal and refitting

Note: Observe the precautions in Section 7 
before working on any component in the fuel 
system.

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 Slacken and withdraw the securing screws, 
then lift tho cover panel from the top of the 
engine.
3 Remove the securing screw and detach tho 
hose support bracket from the inlet manifold.
4 Disconnect tho air inlet duct from the 
throttle housing.
5 Disconnect tho wiring plug from each fuel 
injector. If difficulty is experienced, pull off the 
fuel rail cover over the injectors for greater 
access.
6 Disconnect the vacuum hose from the 
pressure regulator on the undorside of the fuol 
rail.

14.14 Slacken the lower manifold retaining 
bolts, and remove all the upper manifold 

bolts

14.11a Undo the bolt securing the dipstick 
tube to the m anifo ld . . .

14.13a Unscrew the securing b o lts . . .

7 Undo the two bolts secunng the fuel rail to 
tho inlet manifold. Pull the rail upwards to 
release the injectors from the manifold and lay 
the fuel rail with injectors on the top of the 
engine. Take care not to deimage the injector 
tips.
8 On turbo models, unbolt and remove the 
engine bay front cover panel, then release the 
turbocharger inlet ducting.
9 Remove tho throttle housing as desenbed 
in Section 10.
10 Unclip the wiring harness from the bracket 
between the alternator upper mounting and 
the inlet manifold, then unscrew the three 
bolts and remove the bracket (see 
illustration).
11 Undo the bolt securing the dipstick tube 
to the manifold, then twist the tube away from 
the manifold and pull it upwards to extract it 
from the engine block (see illustrations).

14.15a Feed the crankcase ventilation 
hose through the d u c ts . . .

14.11b . . .  then tw ist the tube away from  
the manifold and pull it upwards to extract 

it from the engine block

14.13b . . .  and remove the inlet manifold 
support bracket

Recover the O-ring seal at the base of the 
tube.
12 Apply the handbrake firmly and chock the 
rear wheels, then raise the front of the car and 
rest it securely on axle stands.
13 Working underneath the ongino 
compartment, unscrew the securing bolts and 
remove tho Inlet manifold support bracket 
(see illustrations).
14 Slacken the lower manifold retaining bolts 
by about two or three turns, and remove all 
the upper manifold bolts (see illustration).
15 Lift the manifold upwards, feeding the 
crankcase ventilation hose through the ducts 
(where applicable), then remove the manifold 
from the cylinder head (see illustrations). 
Note that the lower bolt holes are slotted 
allowing tho manifold to slide up and off, 
leaving them in position. If the manifold will 
not lift up. make sure that the gasket has not

14.15b . . .  then remove tho manifold from  
the cylinder head
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15.2 Detach the EVAP purge valve from  
the radiator and position It to  one side

stuck to the manifold face; tho gasket lower 
holes arc not slotted, and it must remain on 
the engine to allow manifold removal.
16 With the manifold removed, take out the 
lower bolts and remove the gasket.
17 If required, tho components remaining on 
the manifold can be removed with reference 
to earlier Sections of this Chapter.

Refitting
18 Refit by reversing the removal operations, 
noting the following points:
a) Use a now inlet manifold gasket.
b) Fit new and new seals and O-rings to the 

fuel injectors.
c) Fit a now O-ring seal to the base o f tho 

dipstick tube.
d) Coaf the threads o f tins fuel rail securing 

screws with thread-locking fluid.
e) Locate the manifold gasket on the 

cylinder head and fit the lower manifold 
bolts a few turns, prior to placing the 
manifold in position.

f) Remember to pass the crankcase

15.5 Detach the intake a ir ducts from the 
ports at the top of the intercooler

ventilation hose up between the sccond 
and third manifoid ducts.

g) Tighten the inlet manifold bolts to the 
specified torque.

h) Refit and adjust the accelerator cable as 
described in Section 5.

15 Intercooler-
removal and refitting

&

Removal
1 Release the retaining clips and screws, and 
remove the engine compartment front cover 
panels.
2 Detach the EVAP purge valve (located at 
the top left-hand side of Ihe radiator) from its 
mountings, and position it to one side (see 
illustration).
3 Drain the cooling system as described in 
Chapter 1.
4 Slacken the hose clip and disconnect the

15.7 Disconnect the air ducting from the 
base of the intercoolor

top hose from the radiator.
5 Slacken the hose clips and detach the 
intake air ducts from tho ports at the top of 
the intercooler (soo Illustration).
6 Unplug the wiring from the Inlet air 
temperature sensor and the cooling fan 
motors. Release the wiring from the clips on 
the rear of the radiator assembly.
7 Working underneath tho engine 
compartment, undo the hose clip and 
disconnect the air ducting from the base ot 
the intercooler (see illustration).
8 Disconnoct the bottom hose from tho 
radiator (see illustration).
9 Unbolt the radiator upper mounting 
brackets from the bodywork, then lift the 
radiator, intercooler and cooling fans from the 
engino compartment (see illustration).
10 Undo the securing bolts and detach the 
intorcooler and cooling fans from the radiator.

Refitting
11 Refit the intorcooler by reversing the 
removal procedure.

15.8 Disconnect tho bottom hose from the 
radiator

15.9 L ift the radiator, intercoolor and 
cooling fans from the engine compartment
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Chapter 4 Part B:
Fuel system (GDI engine)
Contents
Accelerator cable -  removal, refitting and ad justm ent...................... 4
Air cleaner assembly and Inlot air duct -  romoval and refitting 3
Air cleaner element renewal ................. ............................See Chapter 1
Cruiso control -  component removal and refitting ..................... . . . 1 2
Deprossurising the fuel sys tem .......................................... ..........2
Dynamic Stability Assistance IDSA) system -  information and

component renew al.......................................................................... 13
Fuel filler pipe -  removal and re fittin g .................................................  6
Fuel filter renewal.................................................................Sec Chapter 1

Fuel injection system -  fault find ing.....................................................  9
Fuel injection system components -  removal and re fitting ...............10
Fuel injection systems -  general information......................................  8
Fuel pump/gauge sender unit -  removal and refitting........................ 5
Fuel tank -  removal and re fittin g ......................................................... 7
General information and precautions .................................................  1
Inlet manifold -  romoval and refitting ................................................. 11
Underbody and fuel/brake line ch e c k ....... .......................See Chapter 1

Degrees of difficulty
Easy, suitable for Fairly easy, suitable A Fairty difficult. Difficult, suitable for a Very difficult.
novice with Itttte for beginner with l cf l experienced DIY $ suitable for expert DIY JC
experience < • some experience DIYmechanic mechanic or professional

Specifications
System type
General........................................................................................................  Mitsubishi GDI (Gasoline Direct Injection)
Engine code B4184SM (up lo 2001 model year) ..................................... Mdco 1 engine management system
Engine code B4184SJ (2001 model year onw ards)................................  Melco 2 engine management system

Fuel delivery system data
Fuel tank capacity.................................. ....................................................  60 litres
Idle speed- .................................................................................................. 620 rpm
Idle mixture CO content* ..........................................................................  < 0.2%
Fuoi tank pump.

Unregulated dolivery pressure .............................................................. 4.8 to 8.0 bar (70 to 116 psi)
Regulated fuel p ressu re ........................................................................  3.2 bar (46.4 psi) minimum
Fuel dolivery ra te ..................................................................................... 120 litres/hour ® 3.0 bar and 12.5V

Injector pump system pressure ................................................................  50 bar (725 psi) approx
Fuel injector electrical resistance.............................................................. 13.0 to 16.0 ohms
•fJon-adjustable -  controlled by ECU

Engine management system data (typical)
Sensor/actuator electrical resistance (® 20*C):

Inlet air temperature sensor ..................................................................  2300 to 3000 ohms
Crankshaft sensor................................................................................... 260 to 340 ohms
Coolant temperature sensor..................................................................  2400 to 2500 ohms
Oil temperature se n so r..........................................................................  950 to 2050 ohms
Throttle position sensor ........................................................................  3500 to 6000 ohms
Idle air control v a lv e .............................................* ...............................  28 to 32 ohms

Recommended fuel
Octane rating:

Recommended.......................................................................................  95 RON unleaded
M inim um........... ................................................. .................................... 91 RON unleaded
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Torque wrench settings Nm Ibf ft
Camshaft position sensor......................................................... 10
Coolant temperature sensor (thermostat housing)................. ...............  29 21
Crankshaft sensor..................................................................... 6
EGR valvo housing.................................................................. 15
Engine temperature sensor (cylinder h«ad) ............................ ...............  30 22
Fuel delivery pipe flange b o lts ................................................ 9
Fuel injector retaining plato b o l t ..........................................  . 16
Fuel rail mounting bolts ........................................................... 9
Fuel un ions .....................................................................  . . . . 10
Injector pump bolts:

Stag* 1 ....................................................... ........................ 4
Stage 2 .................................................................................. 13

Inlet manifold ....................................................... ........... . ...............  20 15
Knock se n so r......................................  .................................. 16
Lambda sensor.......................................................................... 41
Oil temperature sensor................................................ ............ ...............  32 24
Throttle housing ....................................................................... ................  20 15

1 General information and 
precautions

General information
All models covered in this manual are 

equipped with an electronic engine 
management system which controls the 
fuelling and ignition. Details of the type of 
system fitted to each mode) in the range are 
given in the Specifications. This Chapter deals 
with the those parts of the engine 
management system which aro concerned 
with fuel injection -  refer to Chapter 5B tor 
details of the ignition system components.

The Mitsubishi-designed GDI eng no used 
in the S40/V40 uses a unique direct fuel 
injection system, similar in some ways to a 
modern diesel fuol system sotup. The 
intention is to otter significant improvements 
In fuel efficiency over simiar-sized 
conventional petrol engines, without 
com prom ise Th» system comprises a fuel 
tank, an electric fuel lift pump, a fuel filter, fuel 
supply and return lines, a mechanically-driven 
high-pressure injector fuel pump, a throttle 
housing, four fuel injectors, and an Electronic 
Control Unit (ECU) together with its 
associated sensors, actuators and wiring.

The tank-mounted fuel pump (which has a 
built-in fuel pressure regulator) delivers a 
constant supply of fuel through a cartridge 
filter to tho high-pressure fuel injector pump. 
Tho injector pump has its own high-pressure 
rogulator which maintains a constant fuel 
pressure at the fuel rail, and returrs excess 
fuel to the tank via the return tne. This 
constant-flow system also holps to reduce 
fuel temperature, and prevents vapourisation. 
The injector pump, driven from the inlet 
camshaft, increases the fuel pressure from  
around 3 bar to  nearly 50 bar, and drivers the 
fuel to  the fuel rail serving the four fuel 
injectors which are fitted directly into the rear 
of the cylinder head.

The fuel in)ectors are opened and closed by

an Electronic Control Unit (ECU), which 
calculates the injection timing ana duration 
according to engine speed, throttle position 
and rate of opening, inlet air temperature, 
coolant temperature, exhaust gas oxygen 
content information, and even gearbox oil 
temperature, received from sensors mounted 
on and around the engine. The injection timing 
vanes more widely than on a conventional 
engine, witn two distinct modes’ of operation 
possible -  ‘performance’ , in which injection 
takes place during the Inlet stroko (as normal), 
and ’ lean-bum’ operation, when injection 
occurs during the compression stroke (similar 
to a diesel). The appropriate mode of 
operation is selected by the ECU, and is 
largely dependent on throttle position -  
reducing tho throttle opening will result in a 
change back to lean-burn operation, and 
greater fuel economy.

Inlet air a  drawn into the engine through the 
air cleaner, which contains a renewable paper 
filter element. The airflow sensor fitted 
downstream of the air cleaner measures the 
volume of air entering the engine, and also 
contains sensors to give the ECU air 
temperature and pressure information. The air 
passes through the throttle housing, and 
enters the engine through the Inlet manifold, 
via ports in the top of the cylinder head. The 
air mixes with the injocted fuel in a 
combustion chamber formed In the specially- 
shaped piston crown.

Idle speed is controlled on early models by 
the idle air control valvo. located on the 
throttle housing -  later models have a steppor 
motor on the throttle housing which provides 
idle speed control. Cold starting enrichment «  
controlled by the ECU. using the engine 
temperature and inlet air temperature 
parameters, to increase the injector opening 
duration.

The exhaust gas oxygon content is 
constantly monitored by the ECU via the 
oxygen (or lambda) sensor, which is mounted 
in the exhaust downpipe. On lator englnos. 
two oxygon sensors aro fitted, one before the 
catalytic converter, and one after -  this

improves sensor response time end accuracy, 
and the ECU compates tho signals from oach 
sensor to confirm that the converter is 
working corroctly. The ECU then uses this 
information to modify the injection timing and 
duration to maintain the optimum air/fuel ratio. 
An exhaust catalyst is fitted to al models.

All GDI engines are also equpped with an 
exhaust gas rocirculation (EGR) system and 
an activated charcoal filter evaporative loss 
system as part of an emissions control 
package Further details of these systems will 
bo found m Part C of this Chapter.

It should be noted that engine rnanagoment 
system fault diagnosis is only possible with 
dedicated electionic test equipment. 
Problems with the system should therefore bo 
referred to a fuel injection specialist or a Volvo 
dealer for assessment Onco the fault has 
been identified, the removal/refitting 
procedures detailed in the following Sections 
can then be followed.

Precautions

A  Warning: Petrol is extremely 
llammablo -  great carv must bo 
taken when working on any part 

of the fuel system. Do not smoke or allow 
any naked flames or uncovered light bulbs 
near the work area. Note that gas powered 
domestic appliances with oilot flames, 
such as heaters, boilers and tumble dryers, 
also present a fire hazard -  bear this in 
mind if you are working in an area where 
such appliances are present. Always keep 
a suitable fire extinguisher closo to the 
work area and familiarise yourself with its 
operation before starting work. Wear eye 
protection when working on fuel systems 
and wash off any fuel spilt on bare skin 
immediately with soap and water. Note 
that fuel vapour is just as dangerous as 
liquid fuel; a vessel that has just been 
emptied of liquid fuel will still contain 
vapour and can be potentially explosive. 
Petrol is a highly dangerous and volatile 
liquid, and the precautions necossary 
when handling it cannot be cverstressed.
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• Many o f the operations described in this 
C hapter involve the disconnection o f fue l 
lines, which may cause an am ount o f fue l 
spillage. Before commencing work, re fe r to  
tho above W arning and the in form ation In 
‘Safety firs t!’ a t the beg inn ing o f th is  
manual.
• When w orking w ith  fu e l system  
com ponents, pay p a rtic u la r a tte n tio n  to  
cleanliness -  d irt entering the fue l system  
may cause b lockages w hich w ill lead to 
poor running.

Depressunsing the fuel 
system

*

S '

1 This procedure should be carried out before 
attempting any work on the luel system. The 
injection system operates at such a high 
pressure, residual pressure will remain in the 
system for several hours after the engine is 
switched off. Opening any ot the fuel lines in 
this condition will result in an uncontrolled 
spray of fuel, which is at best unpleasant, and 
at worst highly-dangerous.
2 Although relieving the system pressure will 
prevent fuel spraying out. it will not empty tho 
fuel lines, and appropriate precautions against 
fuel spillage (such as wrapping the connection 
with clean cloth before opening it) should still 
be observed.
3 With the Ignition switched off. locate and 
remove fuse number 17 from the engine 
compartment fusebox. Alternatively, (also with

2.3a Removing the fuel pump fuse

the ignition off) locate and pull out the fuel 
pump relay from the fuse board (see 
illustrations).
4 Start the engine, and let it run until it cuts 
out If the engine will not start with the fuel 
pump (use/relay removed, turn it over on the 
starter for approximatety 10 seconds. The fuel 
system will now be depressurised.
5 On completion, switch off the ignition, 
disconnect the battery negative lead (see 
Disconnecting Ihe battery), and refit the fuel 
pump fuse or relay

Air cleaner assembly 
and inlet air duct -
removal and refitting

Removal
1 Referring to Chapter 5A if necessary.

2.3b Fuel pump relay location (arrowed) in 
engine compartment fusebox

remove the battery holding clamp, and slide 
the battery forwards in its mounting tray.
2 Disconnect tho wiring plug from the airflow 
sensor (see illustration).
3 Slacken the large hose clips at either end of 
the air inlet duct. Disconnect the breather 
hose which runs from the rear of the cylinder 
head to the air inlet duct, and remove the duct 
from the engine compartment (see 
illustration).
4 Remove the two air cleaner mounting bolts 
(one close to the battery on the inner wing, the 
other at the side of the air cleaner) and 
manoeuvre the air cleaner out of its location, 
lifting and turning it to free the locating peg at 
the base (see illustrations).

Refitting
5 Refitting Is a reversal of removal. Locate the 
peg on the base of the air cleaner in position 
first during refitting, and ensure that all hose 
connections aro securely remade, to prevent 
air leaks.

4 Accelerator cable -  
removal, refitting 
and adjustment

3.2 Disconnect the airflow sensor wiring 
plug

3.3 Remove the air inlet duct, complete 
with resonance chamber

Note: Later models with the Melco 2 engine 
management system have a 'fly-by-w ire ' 
throttle, and a conventional cable is not fitted. 
Instead, a throttle position sensor on the pedal 
sends a signal, via the ECU, to  the stepper 
motor fitted on the throttle housing.

3.4a Remove the air cleaner mounting bolt 
in fro n t. . .

3 .4 b __ and the one behind (arrows). . .
3.4c . . .  then pull and tw ist to  free the air 
cleaner from the lower locating pog, and 

remove it
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4.6 Removing the accelerator cable inside the car

Removal
1 Undo the screws and remove the engine  
covor to gain access to the throttle housing.
2 Unhook the irner cable from the thro ttle  
spindle quadranl. and remove the two bolts 
socuring the cable support bracket from tho 
In lA t manifold
3 On right-hand-drive models, pull up on the 
washer reservoir, and remove it to  one side ot 
the engine bay. to gain access to the cable 
where It passes nrough the bulkhead
4 On left-hand-crive models, trace the cable 
round the front of the inlet m anifold, and 
release it from the two clips.
5 Undo the screws, release the clips and 
remove the trirr/soundproofing panel from  
under the facia on the driver's side. Whore app
licable. remove the cruise control vacuum unit.
6 On right-hanc-drive models, remove the 
tw o nuts at the base o f the th ro ttle  contro l 
ECU, and slide it to the left. Release the 
locking washer securing tho pedal return 
spring, and slide the pedal off its pivot -  if 
necessary, also disconnect the pedal position 
sensor wiring (see illustration).

4.10 Fitting and adjusting the accelerator 
cable

7 Release the catte nipple from the top of the 
accelerator pedal, thon pass the cable inner 
through the slotted hole to release it from tho 
pedal.
8 Depress tho locking tabs and release the  
cable grommet frcm the bulkhead and pull the 
cable into the engine compartment. Note tho
routing uf Die release it from any clips
or bes. and remove it.

Refitting
9 Refit by reversing the removal operations. 
Check along tho entire length of the cable to 
ensure that there are no kinks, bends or 
restrictions that m ight cause it to  stick in 
operation. On right-hand-drive models, 
grease the pedal p ivot betore refitting the  
pedal. Adjust the cable as follows.

Adjustm ent
10 The cable is adjusted using the two bolts 
which secure the cable bracket to  the inlet 
manifold. Grasp t ie  inner cable, then pull the 
outer upwards until all slack is removed. 
Tighten the cabts bracket-to -in le t manifold 
bolts securely (see illustration).

5 Fuel pump/gauge 
sender unit -  
removal ard refitting

Note: This section deals w ith  tho o lectnc  
pum p m ounted In the fuel tank. For details o f 
the engine-driven in je c to r pum p, re fe r to  
S ection 10. O tservo the precautions in  
Section 1 betore w orking on any com ponent 
In the fuel system.

Refer to  Chapter 4A, Section 6.

6 Fuel filler pipe -  
removal and refitting

Refer to Chapter 4A, Section 7.

- - <
7 Fuel ta n k - - i

removal and refitting;» i

Refer to Chapter 4 A  Section 8

8 Fuel injection systems -  j
ytHNjfdl information

The Melco system covered in this Chaptc 
is a fu ll engine management systen 
controlling both the fuel injection and ignitio 
tunctions (refer to Chaptor 5B for informatio 
relating to the igni:ion system). Tho Melco 
system fitted to later models d iffers only i 
detail to  the original system, and wa 
introduced in response to lighter emission 
regulations.

All systems employ closed-loop fuelling b 
means o f a catalytic converter and a lambd 
sonsor. to minimise exhaust gas emissiont 
Exhaust emissions are further reduced by a 
exhaust gas recirculation (EGR) system. A fui 
vapour evaporative loss omission contr< 
system is also integrated, to  m inim ise th 
escape of unburnsd hydrocarbons into th 
atmosphere from  the luel tank Chapter 41 
contains information relating to  the removj 
and refitting of these emission control systef 
components.

The main compcnents of the fuel side of th 
system and their individual operation are a 
follows.

Electronic control unit
The ECU is m icroprocessor-based, an 

controls tho entire operation of the fu« 
system. Contained In the unit memory I 
software which controls the tim ing ar> 
opening duration o f Ihe fuel injectors. Th 
program enters s jb -rou tines  to  alter thes 
parameters, acccrding to inputs from  th 
other components ot the system. In additio 
to this, the engine idle speed is also control!® 
bv the ECU. which uses an idle air contr( 
valve to  open or close an air passage a 
roquired. The ECU also incorporates a sell 
diagnostic facility In which the entire fin 
system is continuously monitored for correc 
operation. Any de.ected faults are logged a 
fault codes which can be displayed b 
activating the on-board diagnostic unit. In th 
event of a fault in [he system due to loss of 
signal from  one of the sensors, the ECI 
reverts to  an emergency (lim p-honv 
program This will allow the car to be driver 
although engine operation and performano 
will be limited.

Fuel injectors
Each luel injector consists of 

solenoid-operated needle valve, which open 
under commands from the ECU. Fuel from th 
fuel rail is then delivered through the injectt 
nu/xle into the inlet manifold. Tho Injcctoro a
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this system operate at fifteon tim es tho 
pressure of a conventional injection system, 
and run at 100 volts. An output stage is fitted 
to  the inner wing as pari o f the Injector 
switching circuit -  this steps up the Injector 
voltage to the required level (and generates 
significant heat doing so, which explains its 
heat sink-like appearance)

Coolant temperature sensor
This resistive device Is screwed in to  the 

thermostat housing; the sensor probe is 
immersed the engine coolant. This sensor is 
used only by the temperature gauge on tho 
facia panel, and is only fitted to early models 
with the Melco 1 engine management system.

Engine temperature sensor
Similar to the coolant temperature sensor, 

the engine temperature sensor is screwed into 
the wator passage at the transmission end of 
the cylinder head. It provides the ECU with a 
constantly-varying (analogue) voltage signal, 
corresponding to the temperature o f the 
engine. This Is used to refine tho calculations 
made by the module, when determining the 
correct amount of fuel required to achieve the 
ideal alr/fuel mixture ratio.

Early models with the Melco 1 system have 
both coolant and ongine temperature sensors, 
while later models have |ust the ongine 
temperature sensor, which also provides the 
gauge feed.

Airflow sensor
The airflow sensor measures the flow rate 

of Ihe air entering the engine. The unit is 
located on the engine side of the air cleaner, 
and contains sensors which also measure air 
temperature and atmospheric pressure, 
allowing the ECU to make fuelling 
adjustments for cold or altitude conditions

Accelerator pedal position 
sensor

Attached to the pedal itself, this sensor 
sends the ECU information on accelerator 
position and rate of change. In the at-rest 
(idle) position, the sensor signals the ECU to 
enter idle control mode: at fu ll-throttle . the 
ECU Is signalled to provide maximum fuelling.

Throttle position sensor
The throttlo position sensor is a 

potentiometer attached to the throttle shaft in 
the throttle housing The unit sends a  linear 
signal to  both the fuel and ignition system  
ECUs proportional to throttle opening.

fdie air control valve
Under the influence of the ECU, the valve 

iliows a controlled air bleed into the throttle 
lousing, to regulate idle speed as required by 
;he varying loads placed on the engine. This 
ralve is only fitted to Melco 1 system models
- on tho Melco 2 system, the idle speed Is 
■egululed by the stepper motor fitted to the 
(vottle housing.

Stepper motor
On tho later Melco 2 system, the convent

ional throttle cable is replaced by the 
accelerator pedal position sensor and a stepper 
motor. A fu tty-electronic control system for the 
throttle allows faster response and offers 
greater control. When the pedal position sensor 
signals the ECU that the engine is in idle 
condition, the stepper motor is used by the 
ECU to provide the required idle speed, based 
on engine temperature and load information.

Fuel pump
The oloctric fuol pump is located in the fuel 

tank, and is totally submerged in fuol. Fuel 
flows through the pump housing, and acts as 
a coolant to  control the temperature of the 
pump motor during operation. The unit is a 
two-stage device, consisting o f an electric 
motor which drives an impeller pump to draw 
in fuel, and a gear pump to discharge it under 
pressure. The fuel is then supplied to the high- 
pressure injector pump via an in-line fuel filter.

Fuel pressure regulators
Both the tank pump and the injcctor pump 

have a built-in pressure regulator, to ensure 
that both the low and high fuel pressures are 
maintained around tho nominal values. When 
fuel pressure in the fuel rail exceeds the 
injector pump regulator setting, the regulator 
opens to allow fuol to rotum via the return line 
to the tank.

Injector pump
Tho GDI engine features direct injection of 

fuel into the combustion chamber, and this 
requires fuel delivery at a much higher 
pressure than normal (indirect) injection. A 
high-pressure injector pump is fitted, driven 
off the inlet camshaft, to supply the fuel rail.

Fuel pressure sensor
Fitted directly into the fuel rail, the pressure 

sensor monitors the fuel pressure in the rail.

System relay
The main system relay Is energised by the 

fuel system ECU, and provides power for the 
fuel pump.

Ambient pressure sensor
This sonsor, built into tho airflow sensor, 

provides the ECU with a signal proportional to 
the ambient atmospheric pressure. Changes 
in ambient air pressure and density 
(encountered for example when driving on 
mountainous roads at high altitudes) have an 
effect on the amount of oxygen being drawn 
into the engine, and so affect combustion. 
The ambient pressure sensor allows the ECU 
to provide the correct fuelling to suit all 
conditions.

Intake air temperature sensor
This resistive device is located in tho airflow 

sensor, where its element Is in direct contact 
with the air entering the engine. Changes in

intake air temporaturo arc detected by the 
ECU as a change in voltage measured across 
tho sensor, caused by a change in its electrical 
resistance. From tho signals received from the 
inlet air temperature sensor and ambient 
pressure sensor, the ECU can calculate tho 
volume of air inducted into the engine

Camshaft position sensor
The camshaft position sensor is mounted 

on tho left-hand side of tho cylinder head, and 
monitors the exhaust camshaft. It informs the 
ECU when cylinder No 1 is on its combustion 
stroke, allowing sequential fuel injection and 
ignition timing (for combustion knock control) 
to be employed.

Engine speed/crankshaft 
position sensor

This sonsor provides a datum for the ECU 
to calculate the rotational speed and position 
of the crankshaft in relation to TDC. The 
sensor is triggered directly from the 
crankshaft sprocket

Oil temperature sensor
An oil temperature sensor is fitted to the 

transmission, to allow the ECU to finely adjust 
the idle speed, based on tho transmission oil 
temperature.

Power steering pressure switch
A pressure switch, fitted to the power 

steering fluid supply line, allows the ECU to 
raise the idle speed slightly. In response to the 
ongine loads which may occur if the steering 
is turned to fu ll-lock with the engine idling 
(such as during parking manoeuvres).

Heated oxygen sensor
Tne oxygen sensor provides the ECU with 

constant feedback on the oxygen content of 
the exhaust gases, allowing closed-loop  
fuelling to be employed Tne sensor has an 
integral heating element to bring it up to 
operating temperature quickly after the engine 
has been started. Several modols are fitted 
with two oxygen sensors, one upstream of the 
catalytic converter and one downstream of It.

9 Fuel injection system -  
fault finding

1 If a fault appears in the fuel injection system, 
first ensure that all the system wiring 
connectors are securely connected and free of 
corrosion -  also refer to paragraphs 6 to 9 
below. Then ensure that the fault is not due to 
poor maintenance; ie. check that the air cleaner 
filter element is clean, the spark plugs are In 
good condition and correctly gapped, the 
cylinder compression pressures are correct, the 
ignition system wiring is in good condition and 
securely connected, and the engine breather 
hoses are clear and undamaged, roforring to 
Chapter 1, Chapter 2B and Chapter 5B.
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2 11 these checks fail to reveal the cause of 
tho problem, the car should be taken to a 
suitably-equipped Volvo dealer for testing. A 
diagnostic connector Is Incorporated In the 
engine management system wiring harness, 
into which dedicated electronic test 
equipment can bo plugged (tho connector is 
located behind tho facia, at tho right-hand 
side ol the centre console. The test 
equipment is capable of •interrogating' the 
engine management system ECU 
electronically and accessing its internal fault 
log (reading fault codes).
3 Fault codes can only be extracted from the 
ECU using a dedicated fault code reader. A 
Volvo dealer will obviously have such a 
reader, but they are also available from other 
suppliers. It is unlikely to be cost-effective tor 
the private owner to purchase a fault code 
reader, but a well-equipped local garage or 
auto-electrical specialist will have one.
4 Using this equipment, faults can be 
pinpointed quickly and simply, even if their 
occurrence is intermittent. Testing all tho 
system components individually In an attempt 
to locate the fault by elimination is a time- 
consuming operation that is unlikely to be 
fruitful (particularly if the fault occurs 
dynamically), and carries a high risk of 
damage to the ECU's Internal components.
5 Experienced home mechanics equipped 
with an accurate tachometer and a carefully- 
calibrated exhaust gas analysor may be able 
to check the exhaust gas CO content and the 
engine idle speed: if these are found to be out 
of specification, then tho car must be taken to 
a suitably-equipped Volvo dealer for 
assessment. Neither the air/fuel mixture 
(exhaust gas CO content) nor the engine idle 
speed are manually adjustable; incorrect test 
results indicate the need for maintenance 
(possibly, injector cleaning) or a fault within 
the fuel injection system.
6 Certain faults, such as failure of one of the 
engine management system sensors, will 
cause the system will revert to a backup (or 
‘ limp-home’) mode. This is intended to be a 
■get-you-nome’ facility only -  the engine 
management warning light will come on when 
this mode Is in operation.
7 In this mode, the signal from the defective 
sensor is substituted with a fixed value (it 
would normally vary), which may lead to loss 
of power, poor idling, and generally-poor 
running, especially when the engino is cold.
8 However, the engine may In fact run quite 
well in this situation, and the only clue (other 
than the warning light) would be that the 
exhaust CO emissions (for example) will be 
higher than they should be.
9 Bear in mind that, oven if the defective 
sensor Is correctly identified and renewed, Ihe 
engine will not return to normal running until 
tho fault code is erased. This also applies 
even if the cause of the fault was a loose 
connection or damaged piece of wire -  until 
tho fault code is erased, the system will 
continue in 'limp-home' mode.

10.15 Disconnecting the engine 
temperature sensor wiring plug

10 Fuel injection system is
components -
removal and refitting

Note: Ensure that the engine has cooled 
completely before working on any o f the fuel 
system components, and refer to the 
precautions given in Section 1.
C aution: Ensure th a t tho ig n itio n  is  
sw itched  o ff (take ou t the key) beforo  
working on any o f the engine management 
system  com ponents. I f  a w iring  p lug  is 
disconnected (or reconnected) while 7/ve', 
the com ponent may be damaged.

Airflow sensor 
R em oval
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 Slacken the hose clip and detach the air 
inlet duct.
3 Disconnect the airflow sensor wiring plug, 
then release the wiring from tho wire clip fittod 
to one of the airflow sensor mounting nuts.

removal details

4 Remove the four nuts securing the airflow 
sensor, noting that ono of thom secures the 
wire clip used for retaining the airflow sensor 
wiring. Remove the sensor from the air 
cleaner housing.
Refitting
5 Refit by reversing the removal operations. 
Ensure that the mating surfaces of the sensor 
and air cleaner are clean, and tighten the nuts 
securely, to ensure there aro no air leaks.

Intake air temperature sensor
6 The air temperature sensor is an integral part 
of tho airflow sensor, and cannot be removed.

Ambient pressure sensor
7 The ambient pressure sensor is an integral 
part of the airflow sensor, and cannot be 
removed.

Coolant temperature sensor 
Removal
8 Tho coolant temperature sensor is mounted 
on the thermostat housing, at the front left- 
hand side of the engine (left as seen from the 
driver's seat -  refer to Chapter 3 for details).
9 Partially drain the cooling system with 
reference to Chapter 1, thon disconnect the 
radiator top hose from the thermostat housing, 
with roforonco to the radiator removal and 
refitting procedures given in Chapter 3.
10 Unplug the winng from the connector and 
the end of the sensor flying lead.
11 Unscrow tho sensor from the thermostat 
housing. Recover the sealing ring, where 
fitted.
Refitting
12 Refit the sensor using a reversal of the 
removal procedure.

Engine temperature sensor
Removal
13 The sensor is screwed into the left-hand 
ond of the cylinder head, at the front (left as 
seen from tho driver’s seat). Remove the 
engine top cover as nucussury lot access. 
The sensor is situated behind the thermostat 
housing -  a deep 19 mm sockot will be 
needed to remove it.
14 Partially drain the cooling system with 
reference to Chapter 1, or else be prepared to 
fit the new sensor as soon as the old one is 
removed.
15 Pull the large winng harness from the 
bracket next to tho sonsor to further improve 
access. Disconnect tho wiring plug, then 
unscrew and remove tho sensor from the 
head (see illustration).
R e fitting
16 Refitting is a reversal of removal.

Accelerator pedal position 
sensor
Removal
17 Make sure the ignition is switched otl
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10.21 Remaving tho camshaft position 
sensor

(take out the <ey). Remove the driver's side 
lower facia panel lor access to the pedal, 
liiscoiinecliiiy Uws uuu itesy light wiiiny In tho
process.
18 The sensor is secured using two screws 
and two nuts (see illustration). Disconnect 
the wiring plug, unscrew tho fasteners, and 
remove the sensor from the pedal area. 
R efitting
19 Refitting Is a reversal of removal. 

Camshaft position sensor 
R om oval
20 The camsiaft position sensor Is fitted at 
tho transmission end of the engine, on the 
exhaust (front; camshaft. Remove the engine 
top cover for access to the sensor.
21 Disconnect the sensor wiring plug, then 
remove the single hnlt and withdraw thr* 
sensor from Its housing (see illustration). 
Recover the O-ring seal from the base of the 
sensor -  a new one should be used when 
refitting.
R efitting
22 Refitting is a reversal of removal. 
Lubricate the new O-ring with a little clear, 
engine oil.

Engine speed/crankshaft 
position sensor
R em oval
23 The sensor is fitted directly above the 
crankshaft toothed sprocket (from which the 
timing belt is driven). To remove the sensor, 
refer to Chapter 2B and remove the timing 
belt covers -  the timing belt Itself does not 
have to be removed, though significant 
dismantling is required. The sensor wiring 
plug is attached to the timing belt lower cover, 
so removing the cover effectively disconnects 
the sensor.
24 Clean the area around the sensor as far as 
possible.
25 Remove tho two mounting bolts, and lift 
out the sensor and its backplate (see 
illustration).
Refitting
26 Refitting is a reversal of removal, referring 
to Chapter 2B as necessary.

10.25 Crankshaft position sensor 
mounting bolts (arrowed)

Oil temperature sensor 
R em oval
27 Ideally, this procedure should only be 
earned out when the transmission (and its oil) 
are comp!e:ely cold. Volvo recommend that 
the transmission oil be drained before 
starting, if tie  work is to be earned out with 
tho transmission at or near operating 
temperature (possibly due to the risk of 
scalding).
28 The sensor is located on the front face of 
tho transmission, next to tho oil filler/levol plug 
(see illustration). The sensor's probe will be 
in constant contact with the oil -  hence the 
risk of oil spillage when the sensor Is 
removed. To improve access to the sensor, 
and possibly to rcducc tho risk of oil spillage if 
the transmission is not drained, jack up the 
left-hand side of the car, and support it on 
axle stands (see Jacking and vehicle support). 
If the car is at an angle, the amount of oil lost 
should be less.
29 Working under the car. removo the left- 
hand section of tho engine undershield.
30 Ensure that the ignition is switched off 
(take out the key), then disconnect the sensor 
wiring plug.
31 To reduce any possible oil spillage to a 
minimum, have the new sensor ready to fit 
immediately. Unscrew the sensor, fit the new 
one. and tighten (if possible) to the specified 
torque. Wipe up any oil spillage.
Refitting
32 Refitting is a reversal of removal. If a 
significant £mount of oil was lost during the

10.35 Pull off the evaporative emissions 
hose from the throttle body

10.28 Oil temperature sensor wiring plug 
(arrowed) at the front of the transmission

procedure, get the car level, then top-up the 
transmisson oil as described in Chapter 1.

Throttle housing
Rem oval
33 Depressunse the fuel system as 
described in Section 2. Remove the engine 
top cover to expose the throttle housing.
34 Slacken the large-diameter hose clips at 
either end, then disconnect the breather hose 
from the cylinder head, and remove the air 
inlet duct from the air cleaner and throttle 
housing.
35 Pull off the evaporative emissions hoso(s) 
on top of the throttle housing (see 
illustration).
36 Unclip the wiring harness from the two 
mounting clips on the throttle housing 
bracket.
37 UntiiH the eaith stiap from tin? snje of the 
throttle housing (see illustration).
38 Disconnect the wiring plugs from the 
throttle position sensor on top of the housing, 
and from the throttle control motor (at the 
side) or from the idle air control valve (at the 
base), as applicable (see illustrations).
39 The coolant hose(s) must now be 
disconnected from the housing (see 
illustration). Either partially drain the cooling 
system (see Chapter 1). use hose clamps, or 
be prepared for some loss of coolant. If the 
spring-type hose clips are used, obtain some 
new Jubilee hose clips for use when refitting.
40 A total o f seven bolts now secure the 
throttle housing and its mounting bracket -  
three securing the bracket to the cylinder

10.37 Unbolt the throttle body earth strap

expert22 fl.rm http://rutracker.org

http://rutracker.org
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*  ;  f  
f *

10.38a Disconnect tho throttle position 
sensor on to p . . .

head, and tour around the ‘mouth’ o l the 
housing (which secure tho housing to  the 
brackot). Strictly speaking, only the four 
housing-to-bracket bolts need bo removed, 
but taking out tho remaining three bolls will 
allow movement in the bracket itself, and this 
improves working room, especially if  the 
throttle housing is being removed as part of 
another procedure. Remove Ihe bolts, then lift 
away the housing and its gasket -  a new

10.38b . . .  and the throttle control motor 
at the side

gasket must be used when refitting (see 
illustrations)
R e fitting
41 Refit by reversing the removal operations, 
using a new gasket. Tighten the throttle 
housing bolts to the specified torque. On 
completion, check and if necessary top-up 
the coolant.

Injector pump 
Removal
42 Deprossurise the fuel system as 
described in Section 2.
43 Remove the engine top cover to expose 
the Injector pump.
44 Release the spring-type hose clips, and 
pull oft the two fuel return hoses from the 
injector pump, noting their respective 
positions for refitting (see illustration). 
Carefully move the two hoses to one side. If

10.39 Coolant hose connection to  the 
throttle housing

the spring-type hose clips are in poor 
condition, obtain some new Jubilee hose dips 
for use when refitting.
45 Wrap some absorbent towel around the 
base of the fuel supply line fiange. then undo 
the two bolts socunng the flange and separate 
the Joint (see illustration). Recover the 0-ring 
seal from the flange joint -  a new one should 
be used when refitting. Move the fuel line 
away without bending it excessively.
46 Remove the throttle housing as described 
previously in this Section, and the inlet 
manifold 3s desenbed in Section 11
47 Remove the rigid fuel delivery pipe fitted 
between the injector pump and tho fuel rail. 
The pipe Is secured by a two-bolt flange at 
either end -  remove the bolts and take off the 
pipe (careful prising will be needed to free 
the flanges) (see illustrations). Recover lh»  
O-nng and washer from each flange, noting 
that the split washer is fitted at the bottom.

10.40a Throttle housing removal details 10.40b Throttle housing-to-bracket bolts 
(arrowed)

10.40c Separate the housing from its 
mounting bracket, and recover the gasket

10.44 Releaso the spring d ip s  (arrowed) 
and disconnect tho fuel return hoses

10.45 Undo the two flange bolts (arrowed) 
and disconnect the fuel supply pipe

10.47a Prise the flange carefully to release 
the O -rings. . .
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10.47b . . .  then remove the fuel delivery 
pipe

New O-rings should be used when refitting -  
remember, -.his system operates at a far 
higher pressure even than conventional fuol 
injection, ard every precaution should be 
taken to prevent fuel leaks.
48 The injector pump is secured by four bolts
-  remove the bolts, then carefully pull out the 
pump.
Refitting
49 Refitting is a reversal of removal, noting 
the following points:
a) Tighten hie four injector pump mounting 

bolts to the specified Stage 1 torque, in 
the sequence shown (see Illustration). 
Next, go round again in the same 
sequence, and tighten the bolts to the 
Stage 2 setting.

b) Use new O-rings on the fuel supply and 
delivery pipes, and lubricate them with 
clean engine oil before fitting. Fit the

10.49 Tghtening sequence fo r injector 
pump mounting bolts

washes, then the O-ring to each flange, 
then fit the pipe and tighten the bolts to 
tho specified torque.

Fuel rail and injectors 
R em oval
50 Depressurise the fuel system as 
described in Section 2. Remove the engine 
top cover.
51 Remove the inlet manifold as described in 
Section 11. and remove the fuel delivery pipe 
as described in paragraph 47.
52 Disconnect the wiring plugs from each of 
the four injectors, noting that each plug 
contains a rubber seal (orange in colour) 
which should not be lost (see illustration). 
Also disconnect the wiring plug from the fuel 
pressure sensor.
53 To improve access to the left-hand end of 
the fuel ral, disconnect the wiring plug from

10.53a Disconnecting the EGR valve 
wiring plug improved access to  tho fuel 

ra i l . . .
10.53b . . .  unbolting it completely meant a 

now gasket was needed

10.52 Disconnect the injector wiring plugs, 
and recover the rubber seals inside

the EGR valve. To improve access still further, 
we unbolted the valve completely from the 
back of the head (without disconnecting the 
coolant pipe), but this meant a new gasket 
had to bo fitted on reassembly (see 
illustrations).
54 Rerrove the four bolts securing the fuol 
rail (see illustration). Each bolt has a spacer 
washer fitted botween the fuel rail and 
cylinder head - if possible, ease the rail away 
from the head and recover these washers 
now. before they drop out as the rail is 
removed.
55 Rorrove the bolt from each injector 
retaining plate, and recover the dished washer 
used, noting its fitted position. Remove the 
plate fronn each injector (see illustrations)
56 Carefully pull the fuel rail, complete with 
all four njectors, from tho cylinder head. Try 
to keep the injectors in place as the fuel rail is 
removed, to preserve the fitted ord«»r rtf all 
washers and O-rings. It is possible that the 
injectors may be left behind in the head as the 
rail is removed -  if so, take care to grip them 
only by their metal bases whon extracting 
them (soe illustration). Rocover the copper 
washers fitted at the base of each injector -  
new copper washers will be needed when 
refitting.
57 Once the fuel rail and injectors are 
removed, the Injectors can bo pulled out. It Is 
advisable (though not essential) to mark the 
injectors for position in the rail as they are 
removed, so they can be refitted in the same 
place. Note the fined order of the washers 
and O-ring at the top of each injector -  new 
O-rings should be obtained for rofitting.

10.54 Removing a fuel rail mounting bolt 10.55a The injectors each have a retaining 
p la te . . .

10.55b . . .  and all four have to be unbolted 
to remove the fuol rail
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10.56 If any injectors get left behind, pull 
them out using pliers on the metal base 

only

10.59 Correct fitted order of washers and 
O-ring seal -  Inset shows different profiles 

of upper washers (A and B)

10.61a Secure the copper washers in 
place using a little grease . . .

Refitting
58 Lubricate the new O-ring on each injector 
with a little clean engine oil before fitting.
59 Ensure that the two small washers fitted 
at the top of each injector are fitted as noted 
on removal -  the thicker washer is fitted first 
(see illustration).
60 Fit the injectors into the fuel rail using a 
twisting notion (see illustra tion), and turn 
them so the connector plugs are facing the 
right way. The injectors should be easy to turn 
in the rail, once fitted -  H not, something has 
gone wrong, and the injector should be 
romovod onco moro for chocking. A dofectivo, 
used, or poorly-soatod O-ring is tho most 
likely cause.
61 Fit nev* copper washers to tho cylinder 
head recesses, or alternatively, slip one over 
each injector, and secure it with a small dab of

10.61b . . .  this method is also useful on 
the injector lower washers

grease. We found that the injector lower 
washers have a habit of falling off too, so 
these were also held on with a very small 
amount of grease (see illustrations).
62 Place the spacer washers in position on 
the rear of the engine -  take care, as they are 
easily dislodged as the fuel rail is fitted 
(perhaps put a spot of grease on these too) 
(see illustration).
63 Press the fuel rail Into position, ensuring 
everything remains in place, and tighten the 
four mounting bolts by hand to retain it (see 
illustration).
64 Fit the four injector retaining plates, then 
in s e r t  II ic b u ll  a n d  d ia lle d  w a s h e r  fur e a c h  
(see illustration), and tighten to the specified 
torque.
65 Tighten the fuel rail mounting bolts to the 
specified torque.
66 Connect the four fuel injector wiring plugs.

10.63 Align the fuel rail carefully, and ensure 10.64 Fuel rail mounting bolts (arrowed) ■ 
nothing falls o ff as it is pressed into place inset shows correct fitment of injector

retaining plate dished washers

injectors into position

10.62 Fit the spacer washers to the fuel 
rail mounting bolt holes

taking care not to displace the rubber seal 
fitted inside each plug.
67 Tho remainder of refitting is a reversal of 
removal. On completion, start the engine and 
check for any sign of fuel leakage.

Injector output stage
68 The output stage (which looks like a large 
heat sink) is fitted at the rear of the engine 
compartment, sitod in a bracket attached to 
the let-hand Inner wing (left as seen from the 
driver's seat) (see illustration). The output 
stage will bo hot if the car has recently been 
driven.
09 Disconnoct tho battery negative lead (see 
Discornecting tho battery).
70 At the rear of the engine compartment, 
remove the two bolts securing the fuse/relay

10.68 Injector output stage -  seen w ith air 
cleaner removed
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10.71 In jector output stage mounting nuts 
(arrowed) -  inset shows relay box bolts

disconnecting the wiring. Access to  the 
output stage can be greatly improved by 
removing the air cleaner as described in 
Section 3.
71 Unscrew the three nuts securing the 
output stage to  ts mounting bracket (see 
illustration).
72 Lift out the unit, then clean round the 
connector plug before releasing the locking 
catch and disconnecting tho plug.

Fuel (high) pressure regulator
Note: The low-pressure regulator is an integral 
part o f the tank-m ounted fuel pum p, and 
cannot be renewed separately.
Removal
73 Remove the injector pump as desenbed 
previously in this Section.
74 The pressure regulator is secured by four 
Alien screws to tha base of the injector pump 
Undo the screws and take off the regulator. 
R e fitt in g
75 Refitting is a reversal of removal 

Fuel pressure sensor 
Removal
76 Tho fuel pressure sensor is fitted to the 
fuol rail. It should not be necessary to remove 
tho lual rail {dosenbod oarlior in this Section) 
to remove the pressure sensor, but some 
dismantling will be required to gam access to 
it.
77 Depressurise the luel system as 
described in Section 2.
78 Unplug tho wiring connector from the 
sensor, then remove the two bolts and 
withdraw the sensor from the fuel rail (see 
illustrations) Recover the gasket/O-ring -  a 
new one must be used when refitting. 
R e fittin g
79 Refitting is a ravcfsal of removal. 

Throttle position sensor 
Removal
80 Depressurise the fuol system as 
desenbed in Section 2. Remove the engine 
top cover to expose the throttle housing.
81 Disconnect the sensor wiring plug, then 
remove the two bolts which secure the sensor 
and withdraw it from the throttle housing.

10.78a Disconnect the w iring plug . . .  

Refitting
82 Refit by reversing the removal operations. 
If a new sensor has been fitted, have the car 
checked by a Vclvo dealer using the correct 
diagnostic equipment, to ensure that the new 
sensor Is correctly adapted to tho engine 
management sys:wn.

Electronic control unit (ECU) 
Removal
83 The ECU i3 loeated inoidc the poooongor 
compartment, behind the centre console.
84 Working in the driver’s footwell, remove the 
screw and detacn the carpet trim panel from 
the lower right-hand side of the centre console.
85 On the right-hand side of the ECU is a 
tamperproof shear-bolt. which must be drilled 
out before the ECU can be removed. The 
shear-bolt is only fitted to discourage 
'chipping' the ECU -  an ordinary bolt could be 
used when refitting if preferred.
86 On some models, a locking cap is fitted to 
tho ECU bracket, which is released by turning 
it to the loft.
87 Ensure that the ignition is switched off. 
then release the locking catch on the ECU 
wiring plug by pressing upwards. Unplug the 
multi-plug connector and remove the ECU 
from the car.
Refitting
88 Refit the ECU by reversing tho removal 
procedure. Ensure that the wiring connector Is 
securely reconnected. The ECU should in 
theory be resecued using a new shear-bolt, 
tightened until its head shears off. A new ECU

10.78b . . .  then undo the tw o bolts and 
withdraw  the fuel pressure sensor from  the 

fuel rail

will need to be programmed-in using the Volvo 
VADIS diagnostic equipment on completion.

11 Inlet manifold -
removal and refitting

Note: Observe ‘he precautions in Section 1 
before working on any component in the fuel 
system.

R e m o v a l
1 The inlet manifold on the GDI engine has its 
ports in tho top o( the cylinder head, which 
means there's a greater risk of dirt and debris 
being introduced directly into the engine when 
the manifold is removed. For this reason, it is 
advisable to clean around the top of the 
engine, preferably using compressed air, 
before starting. The inlet ports will also need 
to be plugged w th suitable matenal once tho 
manifold is off.
2 Drain the cooling system as described In 
Chapter 1. Alternatively, provided that the 
coolant hoses tc the throttle housing and EGR 
valve housing are not disconnected, the 
cooling system may be left undisturbed.
3 Remove the air cleaner and inlet duct as 
described in Section 3.
4 D isconnect the hose{3) for the evaporative 
emissions system from the top of the throttle 
housing (seo illustration)
5 At tho rear of the manifold, disconnect the 
brake servo vacjum hose from the rigid pipe, 
after releasing the spring-type hose clip (see 
Illustration).

11.4 Disconnect the evaporative 
emissions hose from  the th ro ttle  housing

11.5 Disconnect the servo hose from  the 
top of the manifold
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11.7 Disconnecting tho ongine speed 
sensor wiring plug

11.8a Disconnect the wiring plug fo r the 
oxygen sensor . . .

■ /  ■■

11,8c Inlet manifold support bracket 
removal details -  early models

6 Unbolt or uncllp tho mounting brackets 
secunng the wiring harness to the manifold, 
and release the wiring from the twisted wire 
clips, where used.
7 At the timing bolt cover, disconnect the

11.10a Disconnect the EGR valve w iring  
p lu g . . .

11.10b .. and unclip the wiring plug from  
the manifold

f &

11.8b . . .  and unclip the wiring from tho 
back of the manifold

11.8d On later models, undo four bolts 
(two lower bolts arrowed). . .

wiring plug for the engine speed sensor, and 
move tho wiring harness away from the 
manifold as far as possible (see illustration).
8 Working from underneath the car. remove 
the following from tho rear of the manifold:

11.10c Similarly, disconnect the EVAP 
system wiring plug . . .

11.10d . . .  and unclip the valve (with 
hoses) from the manifold

11,8e . . .  and withdraw the manifold 
support bracket

a) Two bolts securing the EGR elbow to the 
base o f the manifold.

b) Wiring plug for the oxygon sensor. Detach 
the sensor wiring from the clips on the 
rear o f the manifold (see illustra tions)

c) On early models, two bolts from tho top 
o f the manifold support brackot, and a 
single bolt from tho plastic resonance 
chamber, at the base o f the manifold 
support bracket (see illustration).

d) On later models, the manifold support 
bracket is smaller, and secured by four 
bolts in total (see Illustrations).

9 On early models, disconnect tho 
accelerator cable from the inlet manifold, 
using the information in Section 4.
10 On lator models, disconnect the wiring 
plugs on top of the manifold, for the EVAP 
system control valvo and the EGR valve. 
Unclip the wiring from tho locations on tho 
manifold (see illustrations).
11 Romove tho two bolts securing each of 
the four ignition coils which are fitted over the 
spark plugs, noting the earth wires which are 
also secured using the coil mounting bolts.
12 Disconnect the wiring plug from each coil, 
then carefully pull the coils upwards off the 
spark plugs. Although it appoars there would 
be no serious consequences if the coils were 
mixed up, it makes sense to mark them for 
position as they arc removed (No 1 at tha 
timing belt end of the engine).
13 If not already done, disconnect the 
crankcase breather hoso from either the 
throttle housing or the top of the manifold 
(soe illustration).
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11.13 D isconnecting  the  b rea ther hose  
from  th e  m anifo ld  a t the tim ing  bett end

14 Remove the  fou r bo lts  securing the  
th ro ttlo  housing. 3nd the further Ih ree  bo lts  
socuring tho  th ro ttle  housing m ounting  
bracket to  Ihe cylinder head.
15 Remove the  two outer nuts, then the row
o l five bolts, securing the inlet manifold -  note 
tha t tw o  o f the bolts secure the ignition coil 
earth w iring. Check round the  m anifo ld  to  
ensure that no wmng is still attached, then lift 
the  m an ifo ld  carefully over the  ou ter s tuds, 
and remove it from the engine bay, together 
w ith the plastic resonance chamber. Recover 
the gaskets -  new ones must be obtained fo r 
reassembly (see illustra tions). Cover or plua 
the manifo ld ports on the engine, to  prevent 
any d irt entering tfe  engine.

11.15a In le t m an ifo ld  nu ts  and bo lts  
(arrowed)

16 If raquired, on early m odels, the  
resonance cham ber fitted  underneath the  
m anifolc can be rem oved by undoing tw o  
bolts and pulling it free.

Refitting
17 Refit by reversing the removal operations, 
noting tho following points:

a) Clean the m ating surfaces (m aking sure 
no d irt enters the engine), and use new  
in le t m anifold gaskets (see illu s tra tio n ).

b) Tighten the m anifo ld nuts and bo lts  to  tho  
sp o cfie d  torque, starting w ith  the centre  
bolt.

11.15b Two o f tho m an ifo ld  bo lts  are also  
used to  secure  th e  ign ition  co il earth  w iring

12 Cruise contro l -
component removal 
and refitting

Refer to  Chapter 4A.

13 Dynamic S tability Assistance 
(DSA) system -  information 
and component renewal

Refer to Chapter 4A

11.15c L ift o ff the in le t m anifo ld , m aking  
sure the  gaske ts  d o n ’t  fall o u t

11.17 Use new  gaskets w hen re fittin g  the  
in le t m anifo ld
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Chapter 4 Part C:
Exhaust & emission control systems
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Crankcase emission control sy stem -  chocking and component

renewal................................................................................................. 7
Evaporative emission control system -  checking and component

renewal.................................................................................................  8
Exhaust emission control systems -  checking and component 

renewal........................................................................................ ........  9

Degrees of difficulty

Exhaust manifold -  removal and rofrtting ...........................................  4
Exhaust system -  general information and component renewal. . . .  2
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Front pipe-to-catatytic converter b o tts ................................... 59
Front pipe-to-manifold n u ts .................................................... 32
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Exhaust manifold to cylinder head:
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GDI engines ..................................................................................• 21
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1 General information

Exhaust system
Tho exhaust system comprises the exhaust 

manifold, a front section incorporating the 
catalytic converter and front pipe, and a roar 
section incorporating the intermediate pipe, 
silencer and tail pipe. The system is 
supported under the car on rubber mountings.

On B4204T and B4194T engines, a water- 
cooled turbocharger is fitted to the exhaust 
manifold. Furthor information on the 
turbocharger unit is contained In Section 5

Emission control systems
All models covered by this manual have 

various features bult into tho fuol and exhaust 
systems to help mnimlse harmful emissions. 
These features fall broadly Into three 
categories: crankcase omission control, 
evaporative emission control, and exhaust 
emission control. The main features of these 
systems are as follows.
Crankcase emission control

To reduce the emissions of unburned 
hydrocarbons from the crankcase Into the 
atmosphere, a Positive Crankcase Ventilation 
(PCV) system Is used whereby tho engine is 
sealed and the blow-by combustion gases 
and oil vapour are drawn from inside the

crankcase, through an oil separator, Into the 
inlet tract to be burned by the engine during 
normal combustion.

Under conditions of high manifold 
depression (idling, deceleration) the gases will 
be sucked positively out of the crankcase. 
Under conditions of low manifold depression 
(acceleration, full-throttle running) the gases 
are forced out ot the crankcaso by the 
(relatively) higher crankcase pressure: if the 
ongine is worn, the raised crankcase pressure 
(due to increased Olow-by) will cause some of 
the flow to return under all manifold conditions.
Evaporative emission control

The evaporativa emission control (EVAP) 
System is usod to minimise the escape of
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unbumed hydrocarbons (evaporated fuel I into 
the atmosphere. To do this, the fuel tank filler 
cap is sealed, and a carbon-filled canister Is 
used to collect and store petrol vapours 
generated in the tank. When the engino is 
running, tho vapours are purgod from the 
canister by rreans of a vacuum-driven, ECU- 
controlled soenoid purge valve. The vapours 
are then passed into the inlet tract to be 
burned by the engine during normal 
combustion. To protect the catalyst and to 
ensure that the engine runs correctly when 
Idling, the pu'ge valve only operates when the 
engine is running under load. As a safety 
measure, a roll-over valve is incorporated into 
the system which closes when the car tilts 
sideways by more than 45'. This prevents fuel 
leakn()A In the event of an accident 
Exhaust emission control 

To minimise the amount of pollutants which 
escape into the atmosphere, all models are 
filted with a catalytic converter in the exhaust 
system. The system is of the closed-loop 
type, in which a heated oxygen sensor in the 
exhaust system provides the fuel injection 
system ECU with constant feedback on the 
oxygen content of the exhaust gases. This 
enables the ECU to adjust the mixture by 
altering injector opening time, thus providing 
the best possible conditions for the converter 
to operate The system functions in the 
following manner The oxygen sensor has a 
built-in heating element, activated by the ECU 
to quickly bring the sensor's tip to an efficient 
operating temperature. The sensor's tip Is 
sensitive tu oxygen, and sends tho control 
module a varying voltage depending on tho 
amount of cxygen in the exhaust gases; H tho 
inlet air/fue mixture is too rich, the exhaust 
gas is low in oxygen, so the sensor sends a 
voltage sigral that reflects the level of oxygen 
detected, the voltage altering as the mixture 
weakens a id  the amount of oxygen in the 
exhaust gas rises. Peak conversion efficiency 
of all major pollutants occurs if the inlet 
air/fuel mixture is maintained at the 
chemically-corrcct ratio for complete 
combustior of petrol -  14.7 parts (by weight) 
of a>r to 1 p3rt of fuel (the stoichiometric ratio). 
The sensoi output voltage alters in a large 
step at this point, the ECU using the signal 
change as a reference point, and correcting

the inlet air/fuel mixture accordingly, by 
altering the fuel iniector opening time. On later 
engines, two oxygen sensors are fitted, ono 
before the catalytic converter and one after -  
this improves sensor response time and 
accuracy, end the ECU compares the signals 
from each sensor to confirm that the 
convertor is working correctly.

In addition to the catalytic converter, certain 
models are fitted with an exhaust gas 
recirculation (EGR) system. This system is 
designed ’o recirculate small quantities of 
exhaust gas into tho inlet tract, and therefore 
into the combustion process. This reduces 
the level of oxides of nitrogen present in tho 
final exhaust gas whicn is released into the 
atmosphere. The volume of exhaust gas 
recirculated is controlled by vacuum (supplied 
from the nlet manitold) via an EGR valve 
mounted on the inlet manifold. Before 
reaching the EGR valve, the vacuum from the 
manifold passes to an EGR controller. The 
purpose of which is to modify the vacuum 
supplied to the EGR valve according to ongine 
operating conditions. The EGR system is 
controlled by the fuel/lgnition ECU. which 
receives ntormation on engine operating 
parameters from its various sensors.

A secomJary air injection system is fitted to 
certain rrodels intended for markets with 
stringent omission control regulations. The 
system is designed to Inject fresh air into the 
exhaust passages in the cylinder head during 
the ongine warm-up phase. This allows further 
fuel oxidation to take place in tho exhaust to 
reduce HC and CO emissions upstream of the 
catalytic convoriei. Tins system comprioco an 
electrical y-drivon air pump, solenoid, non
return valve, shut-off valve and
Interconnecting pipework. Under the control 
of the fuel/ignition ECU. the system operates 
for under two minutes, and starts 
approximately twenty seconds after the car 
has started to move.

A  W arning: Only w ork on the  
exhaust system  com ponents once 
the system has cooled su ffic ien tly  

to  avo id  tho risk o f bum s. The m anifo ld , 
dow npipe and ca ta ly tic  conve rte r run  
especially hot, and should no t be touched  
u n til several hours a fte r the engine was 
last run.

2 Exhaust system -
general information 
and component renewal I

Noto: Refer to the warning a t the end of 
Section J before proceeding.

General information
1 Tho exhaust system consists of an exhaust 
manifold bolted to the cylinder head, a front 
section which comprises a front pipe and 
catalytic converter, and a rear section 
comprising an intermediate pipe and tailpipe. 
On turbocharged models, the turbocharger is 
mounted between the exhaust manifold and 
the exhaust system front pipe. The system is 
suspendod from the underbody on rubber 
mountings, and a self-aligning ball-and- 
socket joint is used to connect the front and 
rear sections together. The front pipe-to- 
manifold connection is by either a spring- 
loaded flange joint, or a flange joint 
Incorporating a flexible lattice-type coupling.
2 The exhaust system should be examined 
for leaks, damage and security at regular 
intervals (see Chapter 1). To do this, apply the 
handbrake, and allow the engine to idle in a 
well-ver.tilated area. Lie down on each side of 
the car in turn, and check the full length of the 
system for leaks, while an assistant 
temporanly places a wad of cloth over the end 
of the tailpipe. If a leak is evident, stop the 
engine and use a proprietary repair kit to seal 
it. It tre  leak is excessive, or damage is 
evident renew the section. Check the rubber
mountings for deterioration. and rerw»w them if 
necessary.

Removal
Front section -  non-GDI engines
3 Jack up the front, and preferably the rear, of 
tho car and support it on axle stands (see 
Jacking and vehicle support).
4 Discannect the heated oxygen sensor 
wiring connector(s) and release the wiring 
from any cable-ties.
5 Undo the nuts securing the front pipe flange 
to the sxhaust manifold. Recover the tension 
springs where fitted. Access may be improvod 
removing the driveshaft heat shield to the left 
of the front section (see illustrations).

2.5a Undo the nuts securing the front pipe 
flange to the exhaust manifold

2.5b . . .  rocover tho tension springs where 
fitted

2.5c Access may be improved removing 
the d iveshaft heat shield to  the loft of tho 

front section
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6 Undo the nuts and bolts at tho ball-and- 
socket |oint connecting the front and rear 
sections, and remove the ciamps.
7 Separate the front pipe-to-manifotd joint, 
and remove the front section from under the 
car. Recover the gasket from tho manifold 
flange joint (see illustration).
Front section -  GDI engines
8 Jack up the front, and preferably the rear, of 
the car and support it on axle stands (see 
Jacking and vehicle support).
9 Disconnect the heated oxygen sensor 
wiring connector(s) and release the wiring 
from any cable-ties.
10 Remove the clamp securing the downpipe 
to the bracket on tho front of the block.
11 Loosen the three nuts on the manrfold-to- 
downpipe joint, and the three bolts at the joint 
to the catalytic converter.
12 Unhook the downpipe from the two  
rubber mountings, then remove the nuts and 
bolts at the two joints, and remove it from  
undor the car. Recover the gaskets.
Rear section
13 JavK up ie<i!, iinU preferably the front, 
of the car and support it on axle stands (see 
Jacking and vehicle support). The original rear 
section may be m one piece, which obviously 
makes removing It far more difficult than if a 
separate back box is fiTted.
14 Early models have a ball-and-socket joint 
connecting the front and rear sections, 
released by romoving the nuts and bolts, and 
taking o ff the clamps. On later models, the 
rear section joints aro conventional bolted 
flanges.
15 Unhook the tailpipe and silencer from  
their rubber mountings, and slide tho rear 
section forward until the tailpipe is clear of the 
rear suspension -  on models with a separate 
back box. unbolt that first. Remove the 
system from under the car.

Refitting
16 Refitting is a reversal of removal, beanng 
in mind the following points:
a) Use a new sealing ring or flar>ge gasket, 

as applicable, on the front p ipe-to - 
m anifold jo int.

b) When re fitting the front section, loosely 
attach the front pipe to the m anifold and 
the catalytic converter to the intermediate 
pipe. A lign tho system, then tighten the 
front p ipe-to-rm nifo td  nuts first, followed 
by tho interm ediate pipe clamp nuts (or 
catalytic converter bolts), to the specified 
torque.

c) Where a gasket was used on any flanged 
jo in t, a new gasket should be used when 
refitting. Otherwise, use exhaust jo inting  
m m prntnd, having firs t cleanod tho jo in t 
faces o f any old compound.

d) Ensure that them is adequate clearance 
between the exhaust system and 
underbody/suspension components (at 
least 20 mm).

2.7 Recover the gasket trom  the manifold  
flange jo in t

3 Catalytic converter -  
general information 
and precautions

The catalytic converter is a reliable and 
simple dovice. which needs no maintenance 
in itself, but there are some tacts of which an 
owner should be aware If the converter is to  
function property for its full service life.
a) DO NOT use leaded petrol/LRP in a 

vehicle equipped w ith a catalytic 
converter -  the lead w ill coat the precious 
metals, reducing their converting 
efficiency, ana w ill eventually destroy the 
converter.

b) Always keep the ignition and fuel systems 
well-maintained in accordance w ith the 
m anufacturer's schedule (see Chapter 1).

c) If Ihe engine develops a m isfire, do not 
drive the vehicle at a ll (or at least as little  
as possible) until tho fault is cured. The 
unbumed fuol from the m isfiring cylinder 
w ill enter the catalytic converter, where it 
can bum causing the converter to 
overheat.

d) DO NOT push -  o r tow -start the vehicle -  
this w ill soak tho catalytic converter in 
unbumed fuel, causing it to overheat 
when the engine does start.

e) DO NOT sw itch o ff the ignition at high 
ongine speeds, ie, do not b lip  tho throttle  
immediately before sw itching off.

f) DO NOT use fuel o r ongine o il additives -  
these may contain substances harm ful to  
the catalytic converter.

g) DO NOT continue to use the vehicle if  the 
engine bums o il to the extent o f leaving a 
visible tra il o f blue smoke.

h) Remember that the catalytic converter 
operates a t very high temperatures. DO 
NOT, therefore, park the vehicle in dry 
undergrowth, over long grass o r piles o f 
dead leaves, a fter a long run.

I) Remember that the catalytic converter is 
FRAGILE. Do not strike it w ith tools 
during servicing work, 

j)  In some cases, a sulphurous smell (like 
that o f rotten eggs) may be noticed from  
the exhaust. This is common to many 
catalytic converter-equipped vehicles, 
particularly where fuel w ith a relatively high 
sulphur content is used. Once the vehicle 
has covered a few thousand miles, the 
problem should reduce - in  the meantime, 
try changing the brand o f petro l used, 

k) 7The catalytic converter used on a well- 
maintainod and well-driven vehicle should 
last up 100 000 miles. If the converter is 
no longer effective, it must be renewed.

4 Exhaust manifold -  ^
removal and refitting ^

Note: Refer to the warning at the end o f 
Section 1 before proceeding.

Removal 
Non-GDI engines
1 Disconnect tho battery negative lead (see 
Disconnecting the battery).
2 Undo the secunng screws and remove the 
cover panel from the top of the engine.
3 On turbo models, remove the turbocharger 
as described in Section 6.
4 Refer to Part A of this Chapter and remove 
the air cleanor assembly and the hot air inlet 
duct from the manifold heat shield.
5 Undo the bolts securing the heat shields to 
the exhaust manifold and the engine 
compartment bulkhead. Manoeuvre the heat 
shields out from behind the engine. Note that 
clearance is limited (see illustrations).
6 Jack up tho front of the car and support it 
on axle stands (see Jacking and vehicle  
support).

4.5a Undo the b o lts __  4.5b . . .  and manoeuvre the heat shields
out from  behind the engine
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4.10 Manipulate the exhaust manifold out 
from the rear of the engine -  clearance is  

very limited

4.19c . . .  and tighten all manifold nuts to  
tho spocified torque (shown with engine 

removed fo r clarity)

7 On non-turbo models, undo the nuts 
securing the exhaust front pipe flange to the 
manifold, with reference to Section 2. Recovcr 
tho tension springs where fitted.
8 Lower the car to the ground,
9 Undo the nuts and spring-loaded bolts 
securing the manifold to the cylinder head, 
starting at the innermost nuts first of all.
10 Move the manifold rearwards off the 
cylinder head studs, then separate the front 
pipe flange joint. Twist the manifold through 
90" to the right and manipulate it out from the 
rear of the engine (see illustration). Again, 
clearance is very limited and considerable 
manoeuvring will be necessary.
11 Recover the front pipe flange |oint gasket 
or sealing ring and the individual manifold-to- 
cylinder head gaskets.
GDI eng ines
12 Disconnect the battery negative lead (see 
Disconnecting f/ie battery).
13 Undo the securing screws and remove the 
cover panel from the top of the engine.
14 Separate the downpipe from the manifold, 
with reference to Section 2.
15 Remove the bolts securing tho heat shidd 
over the manifold, and take off the heat shield. 
It's likely that these bolts may be in very poor 
condition, having suffered corrosion damage
-  mako sure the spanner or socket used to 
remove them is a good Tit, and spray the bolts 
with ponctrating lubricant before trying to 
remove them. If the bolts are found to be in 
poor condition, it is advisable to obtain now 
bolts for reassembly.

4.19a Use new individual gaskets when 4.19b Refit the manifold . . .
refitting the exhaust manifold (shown with 

engino removed for clarity)

4.19d Refit the heat shield . . .  loaded bolts (shown with engine removed
fo r clarity)

16 Remove the two bolts from underneath 
which secure the manifold to the cylinder 
block mounting bracket.
17 Remove the nuts and washers used to 
secure the manifold to tho cylindor head, thon 
slide the manifold off the studs and remove It. 
Recover the gasket -  a new one should be 
used when refitting. Again, if the manitold nuts 
are in poor condition, new ones should be 
obtained for reassembly.
18 If any studs were removed with the nuts, 
these can be refitted to the head using two 
nuts tightened against each other. Volvo 
recommend that any studs which have to be 
refitted (or ronewed. if their threads are in poor 
condition) are refitted using thread-locking 
fluid.

Refitting
19 Refitting is a reversal of removal bearing 
in mind the following points (see 
illustrations):
a) Return any studs that were removed with 

their nuts back to the cylinder head, using 
thread-locking fluid.

b) Thoroughly clean the manifold and 
cylinder head mating faces prior to 
refitting.

c) Use new manifold gaskets and a new 
sealing ring or flange gasket as applicable 
on the front pipe-to-m anifold joint,

d) Refit the turbocharger with reference to 
Section 6.

c) Tighten all nuts and bolts to the specified 
torque.

5 Turbocharger -
general information 
and precautions

General information
1 A water-cooled turbocharger is used on all 
turbo models covered by this manual. The 
turbocharger increases the efficiency of the 
engine by raising tho pressure in the inlet 
manifold above atmospheric pressure. 
Instead of the air/fuel mixture being simply 
sucked into the cylinders, it is forced in.
2 Energy for tho operation of the 
turbocharger comes from the exhaust gas. 
The gas flows through a specially-shaped 
housing (the turbine housing), and in so doing, 
spins the turbine wheel. The turbine wheel is 
attached to a shaft, at the other end of which 
ts another vaned wheel known as the 
compressor wheel. The compressor wheel 
spins in its own separate housing and 
comprcsses the intake air on the way to the 
mlet manifold.
3 After leaving the turbocharger, the
compressed air passes through an
intercooler, which is an air-to-air heat
exchanger mounted next to the coolant 
radiator. Here, the air which was heated as a 
result of being compressed in the
turbocharger. is now cooled and so reduces 
in volume. This volume reduction allows a 
greater mass ot air to be forced Into the 
combustion chambers, leading to a large
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improvement in engine efficiency. The 
temperature reduction also reduces the risk of 
detonation, or pinking.
4 Turbocharger boost pressure (the pressure 
in the inlet manifold) is limited by a wastegate, 
which diverts the exhaust gas away from the 
turbine wheel in response to a pressure- 
sensitive actuator. The actuator is controlled 
by the turbocharger control valvo, under 
signals from the fuel system electronic control 
unit -  see Chapter 4A for more information
5 The turbo shaft is pressure-lubricated by 
means of a feed pipe from the engine's main
oil gallery. The shaft floats on a cushion of oil. 
A drain pipe returns the oil to the sump.
6 Water cooling reduces the operating 
temperaturo of tho turbo boarings. Water 
supplied from the engine’s coolant circuit 
continues to circulate by convection after the 
engine has stopped, so cooling the 
turbocharger if it is hot after a long run.

Precautions
7 The turbocharger operates at extremely 
high speeds and temperatures. Certain 
precautions must be observed to avoid 
premature failure of the turbo or injury to the 
operator.
a) Do not operate the turbo if the ports are 

exposed (open to air). Foreign objects 
failing onto the rotating vanes could 
cause extensive damage and (if ejected) 
personal injury.

b) Do not race the engine immediately after 
start-up, especially if it  is cold. Give tho oil 
a few seconds to circulate.

c) Always allow the engine to return to idle 
speed before switching It o ff-d o  not blip 
the throttle and switch off. as this w ill 
leave the turbo spinning without 
lubrication.

d) Allow the engine to idle for several 
minutes before switching o ff after a Ngh- 
speed run, to allow the heat in the 
turbocharger to dissipate.

e) Observe the recommended intervals for
oil and filte r changing, and use a 
reputable o il o f the spec/ffed quality. 
Negloct o f o il changing, o r use o f inferior 
oil. can cause carbon formation on the 
turbo shaft and subsequent failure.

6.4 Unbolt the heat shield from the top of 
the turbocharger unit

6 Turbocharger-
removal and refitting \

Note: Refer to the warning a t the end o f 
Section 1 before proceeding.

Removal
1 Disconnect the battery nogative lead (see 
Disconnecting the battery).
2 Drain the cooling system as described in 
Chapter 1.
3 Undo the securing screws and remove the 
engine cover panel.
4 Unbolt the heat shield from the top of the 
turbocharger unit (see illustration).
5 With reference to Chapter 4A, disconnect 
the vacuum hoses from the turbocharger 
control valve: make a caroful note of their 
order of connection to aid correct refitting. 
Detach the valve from the side of the air 
cleaner, then remove the entire air cleaner 
assembly from the engine compartment (see 
Chapter 4A for more information),
6 Slacken the hose dips and disconnect the 
inlet and outlet air ducts from the 
turbocharger.
7 Slacken and remove the securing nuts and 
bolts then detach the heat shield from the 
engine compartment bulkhead.
8 Undo the coolant supply and roturn pipe 
unions and the oil supply p:pe union from the 
turbocharger housing. Recover the sealing 
washers as each union is released (see 
illustrations).

9 Jack up the front of the car and support it on 
axle stands (see Jacking and vehicle support)
10 Undo the securing screws and remove the 
spiash shield from the unders»de of the engine 
compartment.
11 Undo the bolt and remove the clamp 
Bracket secunng the oil return pipe.
12 Undo the oil supply pipe union at the 
engine block; be prepared for some oil 
spillage. Rocovor tho union sealing washers. 
Delay extracting the oil return pipo from the 
engine block until the turbocharger is 
removed.
13 Undo tho four nuts securing the exhaust 
front pipe to tho turbocharger. Pull the front 
pipe down to separate the joint, and recover 
the gasket.
14 Disconnect the turbocharger control valve 
vacuum hoses from the turbocharger; make a 
caroful note of the order of connection of the 
hoses to aid correct refitting (see illustration)
15 Undo the nuts securing the turbocharger 
to the exhaust manifold, then withdraw the 
turbocharger from the exhaust manifold. 
Carefully withdraw the oil return pipe from the 
engine block.
16 Remove the turbocharger from the car 
and recover the gaskets.

Refitting
17 Refitting is a reversal of removal bearing 
<n mind tho following points:
a) Return any studs that were removed with 

their nuts back to their original locations, 
apply thread-locking flu id to their 
(cleaned) threads.

b) Thoroughly clean the turbocharger and 
manifold mating faces p rio r to refitting.

c) Use a new manifold gasket and new seals 
on a ll disturbed unions.

d) Before refitting the o il supply pipe to the 
ongine. first undo the adjacent water pipe 
union and move the pipo to side, to give 
greater access. On completion, reconnect 
the water pipe and tighten the union to 
the specified torque.

o} Tighten a ll nuts and bolts to the correct 
torque, where specified.

f) On completion, re fill the cooling system 
as desenbed in Chapter 1, then check 
and if necessary top-up the engine o il 
level as described in ’Weekly checks'

6.8a Coolant supply and return unions (A), 6 .8 b ____and oil supply union (C) locations 6.14 Turbocharger control valvo (air
oil return union (B )__  cloanor removed fo r clarity)
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7.3 Disconnect the hoses leading to the oil 
separator -  non-GDI ongine

7 Crankcase emission control &  ■ 
system -  checking and ^
component renewal ^

Checking
1 The components of this systen require no 
attention other than to check that tho hoses 
are clear and undamaged, and (3 renew the 
flame trap in the air cleaner at regular 
intervals. An ineffective crankcasa ventilation 
system can causc high exhaust emissions 
readings, exhaust smoke and poor running. In 
extreme cases, tho catalytic converter can 
also be damaged.

Oil separator -  non-GDI engines
2 The oil separator is located on the front- 
facing side of the cylinder block, below the 
inlot manifold. Remove tho Inlet manifold as 
described In Part A of this Chapter.
3 Disconnect the upper hose at the oil 
separator, and romove the inlat manifold 
support bracket. Where applicable, remove 
the clips securing the connecting noses to the 
cylinder block connecting sleeves (see 
illustration).
4 Undo the two bolts and remove the unit 
from the engine (see illustrations)
5 Clean the oil separator seal surfaces in the 
cylinder block, and fit new seas to the oil 
separator stubs. Obtain a new separator top 
hose and securing clip.
6 Refit the oil separator using a reversal of 
removal. Refit the inlet manifold £s described 
in Part A of this Chapter.

7.7 Crankcase ventilation valve (arrowed) 
-  GDI engine

7.4a Undo the two b o lts . . .

PCV valve -  GDI engine
7 The crankcase ventilation valve is located 
on top of the engine, at the timing belt end 
(see illustration).
8 Carefully prise the valve to release it from 
tho cylinder head, then pull It out of its 
location and disconnect its hose.
9 Check that the valve and its hose are clear. 
It should be possible to blow through the 
valve, but in one direction only. If cleaning 
does not cure any blockage, a new valve 
should be fitted.
10 When refitting the valvo. check the 
condition ot the rubber sea' -  lit a new one il 
its condition is in doubt.

8 Evaporative emission control ^  
system -  checking and ^
component renewal ^

Checking
1 Poor idle, stalling and poor driveability can 
be caused by an inoperative canister vacuum 
valve, a damaged canister, split or cracked 
hoses, or hoses connected to the wrong 
fittings. Check the fuel filler cap for a 
damaged or deformed gasket.
2 Fuel loss or fuel odour can be caused by 
liquid fuel leaking from fuel lines, a cracked or 
damaged canister, an inoperative canister 
vacuum valve, and disconnected, misrouted. 
kinked or damaged vapour or control hoses.
3 Inspect each hose attached to the canister 
tor kinks, leaks and cracks along its entire 
length. Repair or renew as necessary.
4 Inspect tho canister. If it is cracked or 
damaged, ronew it. Look for fuel leaking from 
the bottom of the canister. If fuel is leaking, 
rer.ow the canister, and check the hoses and 
hoso routing.

Component renewal 
Carbon canister
5 The canister is located under tho left-hand 
wheel arch at the front. Remove the left-hand 
foglight (whero fitted) to gain access (sec 
Chapter 12, Section 7), then remove the 
engine compartment splash guard.
6 Note tho location of the vacuum and fuel

7.4b . . .  and remove the unit from the 
engine

vent hose connections at the canister, and 
carefully disconnect them.
7 Remove the screw securing the rear of the 
canister to the bodywork, then remove the 
two screws securing the front of the canister 
to the windscreen washer fluid reservoir. Lift 
the canister from the wheel arch.
8 Refitting is a reversal of retioval.
Purge valve
9 The purge valve is mounted in the engine 
compartment, in front of the inlet manifold. 
The valve can bo renewed by tracing back the 
vapour line from the canister to the valvo. 
disconnecting the hoses anc wmng connector 
and removing the valve from its location.
10 Refitting is a reversal of lemoval.

9 Exhaust emission control
systems-checking and ^  
component renewal

Checking
1 Checking of the system as a whole entails a 
close wsual inspection of all hoses, pipes and 
connections for condition and security. Apart 
from this, any known or suspected faults 
should be referred to a Volvo dealer.

Component renewal
Heated oxygen sensor
Note: The sonsor is delicate, and w ill not work 
if it is dropped o r knocked, i l its power supply i 
is d isrjp ted , or if  any cleaning materials are j 
used on it.
2 Jack up the front of the car and support it on 
axle stands (see Jacking and vehicle support).
3 Disconnect the heated oxygen sensor 
wiring connector(s) and release the wiring 
from any cable-ties.
4 Unscrew tho sensor from tho exhaust 
system front pipe and colect the sealing 
washer (where fitted).
5 On refitting, clean the sealing washer 
(where fitted) and renew it if it is damaged or 
worn. Apply a smear ot anti-seize compound 
to the sensor's threads, then refit the sensor, 
tightening it to the sfweified torque. 
Reconnect the wmng and secure with cable- 
ties whore applicable.
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Catalytic converter
6 The catalytic convortor is Dart of the 
exhaust system front section. Refer to 
Sections 2 and 3 for renewal procedures and 
additional information.
Air injection pump
7 Remove the air cleaner assembly and 
intake ducting, as described in Chapter 4A. 
The air injection pump is located behind the 
air cleaner.
8 Unplug the pump wiring at the base of the 
relay
9 Unscrew the oolt and disconnect the 
bodywork earth cable.
10 Disconnect the air hoses from the air 
injection pump, making a careful note of their 
order of connection.
11 Unscrew and remove the mounting bolts, 
then remove the pump from the engine 
compartment.
12 Refitting is a reversal of removal. Ensure 
that the earth cable is securely reconnected.
EGR valve
13 The EGR valve is located on tho rear of

the EGR housing, on top of the engine at the 
transmission end.
14 To gain access to the valve to remove it. 
take off tho starter motor as described in 
Chapter 5A.
15 Disconnect the gear selector cables as 
described in Chapter 7A. and move them to 
one side.
16 Disconnect the winng plug on the top of 
the EGR valve.
17 Romovo the two valve mounting bolts, 
and remove the valve from me EGR housing.
18 Refitting is a reversal of removal.
EGR housing
19 Unscrew the bolts from the EGR 
connecting pipe flanges, and separate the 
pipes from the housing. Recover the gaskets, 
and obtain new ones for reassembly.
20 Anticipating some loss of coolant, release 
the spring-type hoso clip and disconnect the 
coolant hose from the base of the housing.
21 Remove the boit at the top of the housing, 
noting that it is also used to secure the engine 
lifting eye.
22 Remove the two nuts securing the EGR

9.22 Removing the ECR housing -  
GDI engine

A Upper mounting bott 
B Mounting nuts 
C Coolant hose

housing to the cylinder head, and remove it 
together with its gasket (see illustration).
23 Refitting is a reversal of removal, using 
new gaskets and tightening all fixings to the 
specified torque.
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Chapter 5 Part A:
Starting and charging systems
Contents
Alternator -  removal and refitting ....................................................  5
Alternator -  testing and overhaul....................................................... b
Auxiliary d-tvebett check and renewal............................. See Chapter 1
Battery -  removal, refitting, testing and charging............................  2
Battery check..................................................See A/eekly checks
Charging system -  general Information and precautions................  3

Degrees of difficulty
Easy, suitable for Fairty easy, sutable & Fairty difficult, Difficult, suitable for y l Very difficult,
novice with ittto for beginner with suitable for competent \ experienced DIY £ suitable for expert DIY SC
experience some experience DIY mechanic mechanic or professiona!

Charging system -  testing................................................................  4
General Information and precautions ...........................................  1
Ignition switch -  removal and refitting........................ .....................10
Starter motor -  removal anc refitting................................................. 8
Starter motor -  testing and overhaul................................................. 9
Starting system -  testing..............................................................  . 7

Specifications
System ty p e ...............................
Battery
Type .............................................................
Capacity...................................................

Alternator
Type ........................................................
Nominal output voltage ..........................
Max current output...................................

Starter motor
Type ........................................................
Minimum brush length ............................

Torque wrench settings
Alternator drivebelt adjuster bracket bolts
Alternator pivot bolt nut ...........................
Starter rrotor mounting bolts . ................

12 volt, negative earth

Low-maintenance or maintinance-free sealed for life 
50, 55. 62 or 72Ah (depencing on model)

Bosch, Nippon-Denso, Vale9 or Dolco (depending on model) 
14V
80 to 120A max

Valoo or Delco (depending on model)
6.1 mm

Nm Ibf ft
23 17
44 32
50 37

1 General information and 
precautions

General information
The engine electrical system consists 

mainly of the charging and starting systems. 
Because ot their engine-relatod functions, 
these components are covered separately 
from the body electrical devices such as the 
lights, irstruments, etc (which are covered In 
Chapter 12). Information on the ignition 
system is covered in Part B of this Chapter.

The electrical system is of tho 12 volt 
negatlve-earth type.

The battery is of the low-maintenance or 
maintenance-free (sealed for lifo) type and is 
charged by the alternator, which is belt-dnven 
from the crankshaft pulley.

The starter motor is of the pre-engaged 
type, incorporating an integral solenoid. On 
starting, the solenoid moves the dnve pinion 
into engagement with the llywheel ring gear 
before the starter motor Is energised. Once 
the engine has started, a one-way clutch 
prevents the motor armature being driven by 
tho engine until the pinion disengages from 
Ihe flywheel.

Precautions

A  W arning: It is necessary to take 
extra caro when w orking on the 
electrical system to avoid damage 

to  sem i-conductor devices (diodes and 
transistors), and to  avoid the risk  o f
f ju is o n a l in ju ry . In  a d d itio n  to  th o
precautions given in 'Safety firs t!', observe 
the follow ing when working on the system:
• Always removo rings, watches, etc, 
before w orking on the e lectrica l system.

Even with tho battery disconnected, capacitive 
dscharge could occur If a component's live 
terminal is earthed through a metal object. 
Tiis could cause a shock or nasty bum.
• Do not reverse the battery connections. 
Components such as the alternator, electronic 
cantrol units, or any other components having 
s>mi'conductor circuitry could be irreparably 
damaged.
• Never disconnect tho battery term inals, 
tne alternator, any electrical w iring o r any 
tost instrum ents when the engine is  
running.
• Do no t a llow  the engine to  tu rn  the 
alte rna tor when the a lte rna to r is not 
connected.
• Never te s t’ to r a lte rna to r ou tput by 
‘flashing’ the output lead to earth.
• Always ensure that the battery negative 
lead is disconnected when working on the 
electrical system.
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• If the engine is being started using jump 
leads and a slave battery, connect the 
batteries positive-to -positive  and negative- 
to -nega tive  (see Jump starting). This also 
applies when connecting a battery charger.
• Novor use an ohmmoter of the type 
incorporating a hand cranked generator lor 
circuit or continuity testing.
• Before using electric-arc welding 
equipment on the car, d isconnect tho 
batte ry, a lte rn a to r and com ponents such 
as the e lectron ic  co n tro l u n its  (where 
applicable) to protect them from the risk ol 
damage.

2 Battery -  Sg
removal, refitting, \ '
testing and charging ^

Note: Make sure that you have a copy o f the 
radio/cassette unit security code number 
before disconnecting the battery. Also, ensure 
that the unit Is sw itched o ff before battery 
disconnection, to avoid damage to the radio 
microprocessor circuitry.

Removal
1 The battery is locatcd at the front left-hand 
side ol the engine compartment.
2 Slacken the clamp bolt and disconnect the 
clamp from the battery negative (earth) 
terminal (see Disconnecting the battery)
3 Remove tho insulation cover (whore fitted) 
and disconnect the positive terminal tead(sl in 
the same way
4 Depress the locking plate and rotate to 
detach it from the battery tray. Slide the 
battery to the right to discngago it from tho 
locating rails on tho battery tray, then lift the 
battery out of the engino compartment (see 
illustrations).
5 If required, the battery tray can now be 
removed. after unscrewing the lour bolts.

Refitting
6 Refitting is a reversal of removal, but smear 
petroleum |elly on the terminals alter 
reconnecting the leads, to prevent corrosion. 
Always reconnect the positive lead first, and 
the negative lead last.

2.4a Depress the locking plate and rotate 
to  detach it from the battery tray

Testing
S tandard and low -m a in tenance  ba tte ry
7 If the car covers a small annual mileage, it is 
worthwhile checking the specific gravity of the 
electrolyto every three months to dotormino 
the state of charge of the battery. Use a 
hydrometer to make tho check and compare 
the results with the following:

Fulty-charged: 1.280 (a 1 20°C)
Recharge a t 1.210 (at 20'~C)

Note that the specific gravity readings assume 
an electrolyte temperature of 15’ C (60°F): lor 
every 10»C (18*R below 15°C (60''F) subtract 
0.007. For every 10'C (18“B  above 15'C  
(60°F) add 0.007.
8 If tho battery condition is suspect, first 
check tho specific gravity of eloctrolyto in 
each cell. A variation of 0.040 or more 
between any cells Indicates loss of electrolyte 
or deterioration of the internal plates.
9 If the specific gravity variation is 0.040 or 
more, tho battery should bo renewed. If tho 
cell variation is satisfactory but the battery is 
discharged, it should be charged as 
described later in this Section. 
M ain tenance -free  ba tte ry
10 In cases where a sealed for life 
maintenance-free battery is fittod. topping-up 
and testing of the electrolyte m each cell is not 
possible. The condition of the battery can 
therefore only be tested using a battery 
condition indicator or a voltmeter.
11 If testing tho battery using a voltmeter, 
connect the voltmeter across the battery, and 
note the result, The test is only accurate if the 
battery has not been subjected to any kind of 
charge for the previous six hours. If this is not the 
case, switch on the headlights for 30 seconds, 
then wait four to five minutes before testing the 
battery after switching off the headlights. All 
otner electrical circuits must be switched off, so 
check that the doors and tailgate are fully shut 
when making the test
12 If the voltage reading is less than 11.0 volts, 
then the battery is discharged, whilst a reading 
of 11.1 to 11.9 volts indicates a partially- 
discharged condition.
13 If the battery is to be charged, removo it 
from the car and charge it as dosenbod lator 
in this Section.

2.4b Disengage the battery from the 
locating rails on the battery tray, then lift it 

from the engine compartment

Charging
Note: The following is intended as a guide only. 
Always refer to the manufacturer’s recom 
mendations (often pnnted on a label attached 
to the battery) before charging a battery. 
S tandard  and low -m a in tenance  b a tte ry
14 Charge the battery at a rate of 3.5 to 4 amps 
and continue to charge the battery at this rate 
until no further nse in specific gravity is noted 
over a four hour period
15 Alternatively, a tnckle charger charging at 
the rate of 1.5 amps can safely be used 
overnight.
16 Boost chargers which are claimed to 
restore the power of the battery in 1 to 2 hours 
are not recommended, as they can cause 
irreparable damage to the battery plates 
through overheating.
17 While charging the battery, note that the 
temperature of the electrolyte should never 
oxcoed 37.8°C (100‘ F).
M a in tenance -free  ba tte ry
18 This battery type takes considerably 
longer to fully recharge than the standard 
type, the time taken being dependent on the 
extent of discharge, but it can take anything 
up to throe days.
19 A constant voltage type charger is required, 
to be set. when connected, to 13.9 to 14.9 volts 
with a chargor current bolow 25 amps. Using 
this method, the battery should be usable 
within three hours, giving a voltage reading of
12.0 volts, but this is for a partially-discharged 
battery and. as mentioned, full charging can 
take considerably longer.
20 It the battery is to be charged from a lully- 
discharged state (condition reading less than
11.0 volts), have it recharged by your Volvo 
dealer or local automotive electrician, as the 
charge rate is higher and constant supervision 
during charging is necessary.

3 Charging system -  
general information 
and precautions

General information
The charging system includes the 

alternator, an internal voltage regulator, a no
charge (or ‘ignition’) warning light, the battery, 
and tho wiring between all the components. 
The charging system supplies electrical power 
for the ignition system, the lights, the radio, 
etc. The alternator is driven by the auxiliary 
drivebelt at the timing belt end of the engine.

The purpose of the voitage regulator is to 
limit the alternator's voltage to a preset value. 
This prevents power surges, circuit overloads, 
etc, during peak voltage output 

The charging system doesn't ordinarily 
require periodic maintenance. However, the 
drivebelt. battery and wires and connections 
should be inspected at the intervals outlined 
in Chapter 1.
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The dashboard warning light should come 
on when the ignition key is turned to positions
II or III, then should go off immediately the 
engine starts. If It remains on, or if it comes on 
while the engine is running, there is a 
malfunction in the charging system. H tho light 
does not come on when the ignition key is 
turned, and the bulb is in working condition 
(see Chapter 12 for warning light bulbs), there 
ts a fault In the alternator.

Precautions
Be very careful when making electrical 

circuit connections to a car equipped with an 
alternator, and note the following:
a) When reconnecting wires to the alternator 

from the battery, be sure to noto the 
polarity.

b) Before using arc-welding equipment to 
repair any pari o f the car. disconnect the 
wires from the alternator and the battery 
terminals.

c) Never start the engine with a battery 
charger connected

d) Always disconnect both battery leads 
before using a battery charger.

e) The alternator is driven by an engine 
drivebelt which could cause serious iniury 
i f  your hand, hair or clothes become 
entangled in it w ith the engine running.

0 Because the alternator is connected 
directly to the battery, it could arc o r 
cause a fire i f  overloaded o r shorted-out.

g) If steam-cleaning or pressure-washing the 
engine, wrap a plastic bag over the 
alternator o r any other electrical 
component and secure them with rubber 
bands (do no t fo rgo t to  remove, before  
re -s ta rting  the engine).

h) Never disconnect the alternator terminals 
while the engine is running

4 Charging system -  
testing I

1 If a malfunction occurs in the charging 
circuit, don't automatically assume that the 
alternator Is causing the problem. First check 
the following items:
a) Check the tension and condition o f the 

auxiliary drivebelt -  renew it if  it is worn or 
deteriorated (see Chapter 1).

b) Ensure the alternator mounting bolts and 
nuts are tight.

c) Inspect the alternator wiring harness and 
the electrical connections at the 
alternator; they must be In good 
condition, and tight.

d) Chock the large main fuses in the engine 
compartment (see Chapter 12). If any are 
blown, determine the cause, repair the 
circuit and renew the fuse (the car w on't 
start and/or the accessories w on't work if 
tho fuse is blown).

el Start the engine and check the alternator 
for abnormal noises -  fo r example, a

5.3 Unbolt tho power steering pump from  
its mounting b racke t and tie it to  the front 

if the engine compartment

shrieking or squealing sound may indicate 
a badty-wom bearing or brush.

f) Make sure that tho battery is fully-charged
-  one bad cell in a battery can cause 
overcharging by the alternator.

g) Disconnect tho battery leads (negative 
first, then positive). Inspect the battery 
posts and the lead clamps fo r corrosion 
Clean them thoroughly if necessary (soe 
‘Weekly checks'). Reconnect the leads.

A  W arning: N ever d isconnect the  
a lte rn a to r o u tp u t w iring  w ith  the  
engine running.

2 Using a voltmeter, check the battery 
voltago with the engine off. It should be 
approximately 12 volts.
3 Start the engine and check the battery 
voltage again. Increase engine speed until the 
voltmeter reading remains steady; it should 
now bo approximately 13.5 to 14.6 volts.
4 Switch on as many electrical accessories (eg, 
the headlights, hoaiod rear window and heater 
blower) as possible, and check that the 
alternator maintains the regulated vottago at 
around 13 to 14 volts. The voltage may drop 
and then come back up: it may also be 
necessary to increase ongine speed slightly, 
even if the charging system is wotxing properly.
5 If the voltage reading is greater than the 
specified charging voltage, renew the voltage 
regulator.
6 If tho voltmeter reading is less than that 
specified, the fault may be due to worn 
brushes, weak brush springs, a faulty voltage 
regulator, a faulty diode, a severed phase

5.4 Slacken and w ithdraw the bolt that 
secures the top  of the attornator to  the 

triangular bracket at the rear of the power 
steering pump

winding, or worn or damaged slip-rings. The 
brushes and slip-rings may be checked, but if 
the fault persists, the alternator should bo 
renewed or taken to an auto-electrician for 
testing and repair.

5 Alternator -  
removal and refitting

Removal

vW

Non-GDI engines
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 Remove the auxiliary drivebeit as described 
in Chapter 1.
3 With reference to Chapter 10, unbolt the 
powor steering pump from its mounting 
bracket, and tie it to  the front if the engine 
compartment; there is no need to disconnect 
the hydraulic fluid pipes (see illustration)
4 Slacken and withdraw tho bolt that secures 
the top of the alternator to the triangular 
bracket at the rear of the power steering 
pump (see illustration).
5 Disconnect the wiring multi-plugs and the 
loads from the terminal studs at the rear of tho 
alternator (sec illustration).
6 Slacken and withdraw the remaining 
altemator-to- inlot manifold bracket bolts, and 
remove the brackot from the engine 
compartment (see illustration).

5.5 Disconnect the w iring from  the rear of 
the alternator

5.6 Remove the a ltem ator-to-inlet 
manifold bracket
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5.7a Remove tho upper and lower 
alternator mounting nuts and bolts  

(arrowed)

7 Remove the upper and lower alternator 
mounting nuts and bolts at Ihe Iront and rear, 
and lift the alternator from the engine 
compartment (sec illustrations)
GDI engine
8 Remove the engine top cover, and 
disconnect the battery negative lead (see 
Disconnecting tho battory).
9 Unscrew the alternator drivebelt adjuster 
bolt and its lockbolt (see illustration)
10 With the front of tho car raised and 
supported on axle stands (see Jacking and 
vehicle support). disconnect the alternator 
wiring from below. The positive supply cable 
is covered by a plastic cap. and secured by a 
nut, white the grey wiring connector |ust pulls 
off.
11 Remove the auxiliary drivebelt from the 
alternator, as described in Chapter 1.
12 On models with air conditioning, remove
the bolts securing the alternator adjuster 
bracket to tho ongine. and the bolt from the 
power steering hose bracket (see
illustration).
13 Remove the pivot bolt nut, then
manoeuvre the alternator out from its location 
(see illustration). On some models, it may be 
necessary to unclip tho wiring for the oxygen

5.7b . . .  and lift the alternator from the 
engine compartment (inlet manifold and 

radiator top hose removed for clarity)

sensor, to make room to remove the 
alternator.

Refitting
14 Refitting is a reversal of removal. Refit the 
auxiliary drivebelt as described in Chapter 1.

Alternator -  
testing and overhaul I

If the alternator is thought to be suspect, it 
should bo romoved from the car and taken to 
an auto-electrician for testing. Most auto- 
electricians will be able to supply and fit 
brushes at a reasonable cost. However, check 
on the cost of repairs before proceeding, as il 
may prove more economical to obtain a new 
or exchange alternator.

Starting system -  
testing

A.

*
Note: Refer to tho precautions given in 'Safety 
firs t!' and in Section J o f this Chapter before 
starting work.

5.9 Alternator drivebelt adjuster bolt and 
lockbolt (arrowed)

1 If the starter motor falls to operate when the 
ignition key is turned to the appropriate 
position, the following possible causes may 
bo to blame.
a) The battery is faulty.
b) The electrical connections between the 

switch, solenoid, battery and starter 
motor are somewhere failing to pass tho 
necessary current from tho battery 
through the starter to earth.

c j The solenoid is faulty.
d) The starter motor is mechanically or 

elcctricalty defective.
2 To check the battery, switch on the 
headlights. If thoy dim after a fow seconds, 
this indicates that the battery is discharged -  
recharge (see Section 2) or ronew the battery. 
If the headlights glow brightly, operate the 
ignition switch and observe the lights. If they 
dim. then this indicates that current is 
reaching the starter motor, therefore the fault 
must lie In the starter motor. If the lights 
continuo to glow brightly (and no clicking 
sound can be heard from the startor motor 
solenoid), this indicates that there is a fault in 
tho circuit or solenoid -  see following 
paragraphs. If the starter motor turns slowly 
when operated, but the battory is in good 
condition, then this indicates that either the

5.12 Alternator removal details

Positive cable nut 
Wiring plug 
Adjuster boft 
Lockbolt

GDI engine

Adjuster bracket bolt 
Power steenng hose 
bracket
Adjuster bracket bolt

5.13 Alternator pivot bolt nut (arrowed) - 
seen from below
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8.4a Undo the n u t. . .

stanor motor is faulty, or there is considerable 
resistance somewhere in the circuit.
3 If a fault in the circuit is suspected, 
disconnect tho battery loads (Including the 
earth connection to the body), the starter/ 
solenoid wiring and the engine/transmission 
earth strap. Thoroughly clean the 
connections, and reconnect the leads and 
wiring, then use a voltmoter or test lamp to 
check that full battery voltage is available at 
the battery positive lead connection to the 
solenoid, and that the earth is sound Smear 
petroloum jelly around the battery terminals to 
prevent corrosion -  corroded connections are 
amongst tho most frequent causes of 
electrical system faults.
4 If the battery and all connections are In 
good condition, check the circuit by 
disconnecting the wire from the solenoid 
blade terminal. Connect a voltmeter or test 
lamp between the wire end and a good earth 
(such as the battery negative terminal), and 
chock that the wire is live when the ignition 
switch is turned to the start position. If it is. 
then the circuit is sound -  if not the circuit 
wiring can be checked as described in 
Chapter 12. Section 2.
5 The solenoid contacts can bo checked by 
connecting a voltmeter or test lamp between 
the battery positive feed connection on the 
starter side of the solenoid and earth. When 
the ignition switch Is turned to the start 
position, there should be a reading or lighted

8.5 Unscrew the securing bolts and 
manoeuvre tho starter motor from the 

transmission bellhousing

bulb, as applicable. If there is no reading or 
lighted bulb, the solenoid is faulty and should 
be renewed.
6 If the circuit and solenoid are proved 
sound, the fault must lie in the starter motor. 
In this evenl, it may be possible to have the 
starter motor overhauled by a specialist, but 
check on the cost of spares before 
proceeding, as it may provo more economical 
to obtain a new or exchange motor.

8 Starter motor -
removal and refitting ^

Removal
Non-GDI engines
1 Disconnect the battery negative lead (see 
Disconnecting tho battery).
2 Remove the inlet manifold as described in 
Chapter 4A.
3 Unclip the plastic guard, to expose the 
wiring terminals at tho rear of the starter 
motor.
4 Undo the nut and disconnect the wiring 
from the rear of the starter solenoid (see 
illustrations).
5 Unscrew the securing bolts and manoeuvre 
the starter motor from the transmission 
bellhousing (see illustration). Note the 
position of the locating dov/el, and ensure it is 
in piaco when refitting.
GDI engine
6 Remove the engine top cover, and 
disconnect the battery negative lead (see 
Disconnecting the battery). The starter motor 
is located at the rear of the engine, at the base 
of the support bracket for the Inlet manifold 
(see illustration).
7 Remove the air cleaner and air inlet duct as 
described In Chapter 4B.
8 Working in tho ongine compartment, 
unscrew the starter motor upper mounting 
bolt.
9 Raise the front of the car. and support it on 
axle stands.

8.6 GDI engine starter motor -  seen with 
the inlet manifold removod

8.4b . . .  and disconnect the wiring from  
tho rear of the starter solenoid

10 Remove the nut securing the main starter 
cable from the solenoid -  the cable itself is 
also secured by two bolted brackets at the 
base of the inlet manifold support bracket. 
Unclip the smaller wire above the starter 
solenoid.
11 Remove the starter motor lower mounting 
bolt, then take the starter motor out of its 
location (see illustration).

Refitting
12 Refitting is a reversal of removal.

9 Starter motor -  ^
testing and overtiaull \

It the starter motor is thought to be suspect, 
it should bo removed from the car and taken 
to an auto-electrician for testing. Most auto
electricians will be able to supply and fit 
brushes at a reasonable cost. However, check 
on the cost of repairs before proceeding as it 
may prove more economical to obtain a new 
or exchange motor.

10 Ignition switch -  
removal and refitting

Refer to the information given in Chaptor 10.

8.11 GDI engine starter motor mounting 
bolts (A and B) and wiring details (arrowed)
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Chapter 5 Part B:
Ignition system
Contents

Ignition system sensors -  removal and refitting
Ignition timing -  check ing ......................... ..
Fault diagnosis -  general Inform ation.............
Spark plug renew al.......................  ..................................See Chapter 1

Electronic control unit (ECU) -  removal and refitting..........................  6
General information.............................................................................. 1
Ignition HT coil -  removal and re fit t in g ......... ..................................... <1
Ignition system -  testing .....................................................................  2

Degrees of difficulty
Easy, suitable for Fairty easy, suilante .*• * v • Fairly difficult, D ifficult suitable for A Very difficult
novioe with littie for beginner with

*

sutable for competent experienced DIY suitable for expert DIY £
experience some experience DIY mechanic ^ mechanic or professional

Specifications
G eneral
System type:

Up to 2000 model year.
Non-turbo m odels...................................... .......................................  Fenix 5.1 engine management system
Turbo models .................................................................................... EMS 2000 engine management system

2000 model year onwards:
Non GDI engine m ode ls ...................................................................  EMS 2000 engine management system
GDI engine m ode ls............................................................................ Melco engine management system

Firing o rd e r................................................................................................. 1-3-4-2 (No 1 cylinder at timing belt end of engine)

Spark plugs
Type ....................................................................................................... See Chapter 1 Specifications

Ignition tim ing*
1.6 litre engines ........................................................................................  10* ± 3* BTDC ® 750 rpm
1.8 litre non-GDI engines.......................................................................... 5* 2 3“ BTDC © 750 rpm
1.8 litre GDI engine.................................................................................... 16“ *  3* BTDC © 750 rpm
2.0 litre non-turbo engines.......................................................................  8” ± 3* BTDC © 750 rpm
Turbo engines................................................................................. .. 0* to 15° BTDC @ 750 x  50 rpm
'Values given ore for reference only; no adjust/m nt is possible

Ignition coil
Primary resistance...................................................................................  n/a
Secondary resistance:

Except GDI eng ine ................................................................................  260 to 340 ohms
GDI engine ............................................................................................  1700 to 2500 ohms

Torque wrench settings Nm
Ignition c o i l ................................................................................................. 10
Knock sensor;

Except GDI ongine ...............................................................................  20
GDI engine ............................................................................................  30

Spark p lugs................................................................................................  25

Ibfft
7

15
22
18
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1 General information

The Fenix 5.1, EMS 2000 and Melco 
systems covered in th is Chapter are all full 
ongino management systems, controlling both 
the fuol Injection and ignition functions; refer 
to the Specifications for system application  
data. As the layout and overall operation of 
oach of tho systems is very similar, a general 
description Is given in the following 
paragraphs. Refer to  Chapter 4A or 4B for 
Information relating to the fuel system.

The ignition system Is responsible for 
igniting the compressed fuel/air charge in 
each cylinder in turn at precisely the right 
moment for the prevailing engine speed and 
load On all models, the ignition system is of 
tho static (distributortess) type, consisting only 
of two twin-output ignition coils (models with 
tne GDI engine have four separate single
output cods).

Except GDI engines
Two ignition coils are fitted, each one 

serving two cylinders. Under the control of Ihe 
ECU, the ignition coils operate on the wasted- 
spark principle, ie. each spark plug sparks 
tw ice for ©very cycle of the engine, once 
dunng the compression stroke and once 
during the exhaust stroke The spark voltage 
is groatest In the cylinder which is under 
compression; in the cylinder on its exhaust 
stroke, the compression is low and this 
produces a very weak spark which has no 
effect on the exhaust gases. This arrangement 
means there’s no distributor, and that direct 
ignition can be employed without the need for 
a separate ignition coil for each cylinder.

Tho main components of the ignition sido of 
the system are the ECU and the ignition 
power stage, the ignition coils, the spark 
plugs and HT leads, and the various sensors 
lhat supply information to the ECU on engine 
operating conditions. The operation o f the 
system is as follows.

The engine flywheel has a series of teeth 
machined Into its outer edge A crankshaft 
sensor is mounted in close proxim ity lo  the 
edge of the flywheel, so that as the flywheel

1.6 Ignition system  failure sen sor

rotates, the  toeth pass underneath the tip of 
tho crankshaft sensor. The crankshaft sensor 
is inductive and so is triggered by the 
transition between metal (ie. a tooth) and air 
(Ie, space between the tooth). The not result is 
that the sensor transmits an electrical pulse to 
the ECU every time the edge of a tooth 
passes it; the ECU uses this signal to  
computo ongino spoed and crankshaft 
position. The teeth are spaced at equal 
intervals around the edge of the flywheel, 
apart from  one missing tooth. The ECU 
recognises the absence of a pulse from the 
RPM sensor at th is point, and uses it to  
establish tho TDC position tor No 1 piston. 
The time interval between pulses, and the 
location o f the missing tooth, allow tho ECU to 
accuratoly determine the position of the 
crankshaft and its speod. The camshaft 
position sensor enhances this information by 
dotecting the rotational position of one of the 
camshafts, enabling the ECU to detect 
whether a  particular piston is on an inlet or 
exhaust stroke.

GDI engine
GDI engines have an ignition coil fitted over 

each spark plug, fired in sequence by the 
ECU. The GDI engine is also fitted with an 
ignition system failure sensor, mounted on Ihe 
throttle body mounting brackol at the rear of 
the engine (see illu s tra tion ) - tho oxact 
function o f this sensor is unclear at the time of 
wnting.

The main components of tho ignition side of 
the system are the ECU and Ihe ignition 
power stage, the ignition coils, the spark 
plugs, and the various sensors that supply 
information to the ECU on engino operating 
conditions. The operation of the system is as 
follows.

On the GDI engine, tho crankshaft toothed 
sprocket <at the timing belt end of Ihe engine) 
is used as a triggor for the crankshaft sensor, 
with a trigger plate fitted behind tho sprocket 
used to create the pulse required for the ECU 
to establish TDC position and engine speed. 
The camshaft position sensor enhances this 
inform ation by detecting the rotational 
position of the exhaust camshaft, enabling the 
ECU to detect whether a particular piston is 
on an inlet or exhaust stroke.

All engines
Information on engine load is supplied to  

the ECU via tho manifold absolute pressure 
sensor, o r via the airflow sensor and ambient 
pressure sensor. Further information is sent to 
the ECU from the knock sensor. These 
sensors aro sensitive to high frequency 
vibration which occurs when the engine starts 
to pink or knock (pre-ignne). Sensors 
monitoring coolant temperature, throttle  
position, road speed, automatic transmission 
gear position (where applicable) and air 
condition ing system operation provide 
additional input signals to the ECU on vehicle 
operating conditions.

From this constantly-changing data, the 
ECU selects, and if necessary modifies, a 
particular ignition advance setting from a map 
of ignition characteristics stored in Its 
memory.

Wtth the firing point established, the fcCU 
sends a signal to the ignition power stage, 
which is an electronic switch controlling the 
current to the igniiion coil primary windings. 
On receipt of the signal from the ECU. the 
power stage interrupts the primary current to 
Ihe ignition coil, which induces a high-tons*on 
voltage In tho coil secondary windings. This 
HT voltage is cortductod to the spark plugs, 
via the HT leads. The cycle Is then repeated 
many times a second for each cylinder in turn.

In tho ovent of a fault in tho systom due to 
loss of a signal from one of the sensors, the 
ECU reverts to an emergency (limp-home) 
program. This will allow the car to be driven, 
although engine operation and performance 
will bo limited. A warning light on the 
instrument panel will illuminate if the fault is 
likely to cause an increase in harmful exhaust 
omissions.

2 Ignition system -
testing

A
 Warning: Voltages produced by 

an electronic ignition system are 
considerably higher than those 

produced by conventional ignition 
systems. Extreme c a n  m ust be taken 
when working on tho systom H the ignition 
Is switched on. Persons with surgically- 
im planted cardiac pacemaker devices 
should keep well clear o f the ignition 
circuits, components and test equipment.

General
1 Tho components of the Ignition system are 
normally very reliable; most faults are fa>- more 
liKcly to be due to loose or dirty connections, 
or to  tracking of HT voltage due to dirt, 
dampness or damaged insulation, than to the 
failure of any of the system’s components. 
A lw ays check all wiring thoroughly before 
condemning an clectrical component, and 
work methodically to  eliminate all other 
possibilities before deciding that a particular 
component is faulty.
2 The old practice of checking for a spar* by 
holding the livo ond of an HT lead a short 
distance away from tho engino is no t 
recommended; not only is thero a high risk of 
a powerful electnc shock, but the ECU or HT 
coil may be damaged. Similarly, never try to 
diagnose misfires by pulling off one HT lead at 
a time. This can introduce unburnt fuel Into 
the catalytic convortor causing it to overheat.
3 The following tests should be carried out 
when an obvious fault such as non-starting or 
a cloarly detectable misfire exists. Some 
faults, however, are more obscure and aro 
often disguised by the fact that tho ECU will

Si
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adopt an emergency program (limp-home) 
mode to maintain as much driveability as 
possible. Faults of this nature usually appear 
in tho form of excessive fuel consumption, 
poor idling characteristics, lack of 
performance, knocking or pinking noises from 
the engine under certain conditions, or a 
combination of these conditions.

Engine will not start
4 If the engine either will not turn over at all. 
or only turns very slowly, check the battery 
and starter motor. Connect a voltmeter across 
the battery terminals (meter positive probe to 
battery positive terminal) then note the voltage 
reading obtained while turning the ongine over 
on the starter for (rvo more than) ten seconds. 
If the reading obtained is less than 
approximately 9.5 volts, first check the 
battery, starter motor and charging system as 
described in Part A of this Chapter.
5 If tho engmo turns over at normal speed but 
will not start, check the HT circuit by 
connecting a tim ing light (following its 
manufacturer's Instructions) and turning the 
engine over on the starter motor; if the light 
flashes, voltage is reaching the spark plugs, 
so these should b« checked first. If the light 
does not flash, check the condition of the HT 
leads themselves
6 If there Is a spark, continue with tho checks 
described in Section 3 ot this Chapter.
7 If there is still no spark, check the condition 
of the coil, if possible by substitution with a 
known good unit, or by checking the primary 
and secondary resistances (the coll primary 
resistance is not quoted by Volvo, but a fault 
can be assumed if no sensible reading can be 
obtained). If the fault persists, the problem lies 
elsewhere; if the fault is now cleared, a new coil 
is the obvious cure. However, check carefully 
the condition of tho LT connections themselves 
before doing so, to  ensure that the fault is not 
due to dirty or poorly-fastened connectors.
8 If the coil is in good condition, the fault 
probably lies with one ot the system sensors, 
or related compononts. Start with the 
crankshaft position sensor, which can often 
suffer vibration damage. In this case, a fault 
code should be logged in the diagnostic unit 
which may help to isolate the componont 
concerned (soe Section 3).

Engine misfires
9 An irregular misfire suggests either a loose 
connection or intermittent fault on the primary 
circuit, or an HT fault on the ignition coil side 
of tho circuit.
10 With the ignition switched off. check 
carefully through the system, ensuring that all 
connections are clean and securely tastoned. 
If the equipment is available, check the LT 
circuit as described above.
11 Check that the ignition coils and the HT 
leads arc clean and dry. Check the leads 
themselves and the spark plugs (by 
substitution if necessary) with reference to 
Chapter 1.

12 Regular misfiring is most likely to be due 
to a fault in the HT leads (where fitted), coils 
(GDI ongine) or spark plugs. Use a timing light 
(paragraph 5) to check whether HT voltage is 
present at all leads.
13 If HT voltage is not present on any 
particular lead, the fault may be in that lead. If 
HT is present on all leads, the fault will be in 
the spark plugs: chock and renew them if 
there is any doubt about their condition.
14 If no HT is present, check the ignition coil: 
its secondary windings may be breaking 
down under load.
15 Any further checking of the system com
ponents should bo carried out by a Volvo 
dealer.

3 Fault diagnosis -  %
general information ;!•

General information
1 Tho fuel and ignition systems on all engines 
covered by this manual incorporate an on
board diagnostic system to facilitate fault 
finding and system testing. The diagnostic 
system works in conjunction with the fuel, and 
where applicable, ihe ignition system ECUs to 
continually monitor the system components. 
Should a fault occur, the ECU stores a senes 
of signals (or fault codes) for subsequent 
read-out using dedicated Volvo diagnostic 
unit equipment.
2 If driveability problems have been 
experienced and engine performance is 
suspect, Volvo diagnostic oquipment can bo 
used to pinpoint any problem areas, by 
extracting any fault codes stored in the engine 
management systems ECU. Once this has 
been done, however, further tests may often 
bo necessary to determine the exact nature of 
the fault; le, whether a component itself lias 
failed, or whether it is a wiring or other inter
related problem

Preliminary checks
Note: When carrying out these checks to 
trace a fault, rem em ber that if  the fault has 
appeared onty a short time after any part o f 
the vehicle has been serviced o r overhauled, 
the first place to check is where that work was 
carried out. however unrelated it may appear, 
to ensure that no carelessly-refitted  
components are causing the problem.

If you are tracing the cause o f a partia l 
engine fault, such as lack o f performance, in 
addition to the checks outlined below, check 
the compression pressures. Check also that 
the fuel tutor and a ir cleaner element have 
been renewed at the recommended intervals. 
Rofer to Chapter 1. and the relevant part o l 
Chapter 2, for details o f these procedures.
3 Open the bonnot and chock the condition of 
the battery connections -  remake the 
connections or renew the leads if a fault is 
found. Use the same techniques to ensure that

all earth points in the engine compartment 
provide good electrical contact through clean, 
metal-to-metal joints, and that all are securely 
fastened.
4 Next work methodically around the engine 
compartment. checking all visible wiring, and 
the connections between sections ot the 
wiring loom. What you are looking for at this 
stago is wiring that is obviously damaged by 
chafing against sharp edges, or against 
moving suspension/transmission components 
and/or the auxiliary' drivebelt, by being 
trapped or crushed between carelessly- 
refitted components, or melted by boing 
forced into contact v/ith hot engine castings, 
coolant pipes, etc. In almost all cases, 
damage of this sort is caused in the first 
instance by incorrect routing on reassembly 
after previous work has been carried out (soo 
the note at the beginning of this sub-Section).
5 Obviously, wires can break or short together 
inside the insulation so that no visible evidonce 
betrays the fault, but this usually only occurs 
where the wiring loom has been Incorrectly 
routed so that it is stretched taut or kinked 
sharply; either of these conditions should be 
obvious on oven a casual inspection. If this is 
thought to have happened and the fault proves 
elusive, the suspect section of wiring should 
be checked very carefully during the more 
detailed checks which follow.
6 Depending on the extent of the problem, 
damaged wiring may bo repaired by rejoining 
the break or splicing-in a now length of wire, 
using solder to ensure a good connection, 
and remaking the insulation with adhesive 
insulating tape or heat-shrink tubing, as 
desired. If the damage is extensive, given tho 
Implications for the vehicle's future reliability, 
the best long-term answer may well be to 
renew that entire section of the loom, however 
expensive this may appear.
7 When the actual damage has been 
repaired, ensure that the wiring loom is 
rerouted correctly, so that it is clear of other 
components, is not stretched or kinked, and is 
secured out of harm's way using the plastic 
clips, guides and ties provided.
8 Chock all electrical connectors, ensuring 
that thoy are clcan, securely fastened, and 
that each is locked by its plastic tabs or Wire 
clip, as appropriate. If any connector shows 
external signs o f corrosion (accumulations of 
white or green deposits, or streaks of rust), or 
if any is thought to be dirty, it must bo 
unplugged and cleaned using electrical 
contact cleaner. It tho connector pins are 
severely corroded, tho connector must be 
renewed: note that this may mean the renewal 
of that entire section of the loom.
9 It the cleaner completely removes the 
corrosion to leave the connector in a satis
factory condition, it would be wise to pack the 
connector v/ith a suitable material which will 
exclude dirt and moisturo. and prevent the 
corrosion from occurring again: a Volvo dealer 
or automotive electrical specialist may be able 
to recommend a suitable product.
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4.3 Disconnect the tw in HT leads from the 
ignition coil terminals

10 Working methodically around the engino 
compartmant. check carefully that all vacuum 
hoses and pipes are securely fastened and 
correctly routed, with no signs of cracks, 
splits of deterioration to cause air leaks, or of 
hoses that are trapped, kinked, or bent 
sharply enough to restrict air flow. Check with 
particular care at all connections and sharp 
bends, and renew any damaged or deformed 
lengths of hose.
11 Working from the fuel tank, via the filter, to 
the fuei ral (and including the feed and return), 
check the fuel lines, and renew any that are 
found to be leaking, trapped or kinked.
12 Check that the accelerator cable is 
correctly socurod and adjusted: rcnow the 
cable If there is any doubt about its condition, 
or if it appears to be stiff or jerky in operation 
(later GDI engines do not have an accelerator 
cable). Refer to Chapter 4A or 4B for further 
information, if required.
13 Unclip the air cleaner cover, and check 
that the ar titter Is not clogged or soaked. (A 
clogged air filter will obstruct the inlet air flow, 
causing a noticeable effect on engine 
performar.ee.) Renew the fitter if necessary; 
refer to ths relevant Section of Chapter 1 for 
further information, if required.
14 Start tie  engine and allow it to idle.
C aution: W orking in  the  engine
com partm ent w hile  the engine is  running  
requires groat caro it tho risk o f personal 
in ju ry is  to be avoided; among the dangers 
aro bum s from  con tact w ith  ho t 
com ponents, o r con tact w ith  m oving  
com ponents such as the rad ia to r coo ling  
fan o r the auxilia ry d rivebe lt. R efer to

4.4 Unalug the LT wiring from the ignition 
coil at the connector

‘S afety firs t! ' a t tho fro n t o f th is  m anual 
before s ta rtin g , and ensure th a t your 
hands, and long ha ir o r loose clothing, are 
kep t w ell c lea r o f h o t o r m oving  
components a t a ll times.
15 Working from the air inlet, via the air 
cleaner assembly and the mass airflow sensor 
(or inlet air temperature sensor) to the throttle 
housing and inlet manifold (and including the 
various vacuum hoses and pipes connected 
to these), check for air leaks. Usually, these 
will be revealed by sucking or hissing noises, 
but minor leaks may be traced by spraying a 
solution ol soapy water on to the suspect 
joint: if a leak exists, it will be shown by the 
change in engine noto and the accompanying 
air bubbles (or sucking-in of the liquid, 
depending on the pressure difference at that 
point). II 3 leak Is found at any point, tighten 
the fastsnmg clamp and/or renew the faulty 
components, as applicable.
16 Similarly, work from the cylinder head, via 
the manifold to the tailpipe, to check that the 
exhaust system is free from leaks. The 
simplest way of doing this, if the vehicle can 
be raised and supported safely and with 
complete secunty while the check is made, is 
to temporarily block the tailpipe while listening 
for the sound of escaping exhaust gases: any 
leak should be evident. If a leak is found at 
any point, tighten the fastening clamp bolts 
and/or nuts, renew the gasket, and/or renew 
the faulty section of the system, as necessary, 
to seal tie  leak.
17 It is possible to make a further check of 
the electrical connections by wiggling each 
electrical connector of the system in turn as

• i
L _______-

the ergine is Idling; a faulty connector will be 
immediately evident from the engine's 
response as contact is broken and remade. A 
faulty connector should be renewed to ensure 
that the future reliability of the system; note 
that this may mean the renewal of that entire 
section of the loom.
18 Switch off the engine. If the fault is not yet 
identified, the next step is to check the fault 
code read out at the diagnostic unit as

txxJ below.

Fault code read-out
19 As noted In the general comments at the 
begiming of this Section, the preliminary 
checks outlined above should eliminate the 
majonty of faults from the ignition (or fuel) 
system. If the fault has not yet been identified, 
the next step is to check whether a fault code 
has been logged and if so, to interpret the 
meaning of the code. To do this, the vehicle 
should be taken to a suitably-equipped fuel 
injecton specialist or Volvo dealer for testing. 
A wiring block connector is incorporated in 
the engine management circuit, into which a 
special electronic diagnostic tester can be 
plugged; the connector is located inside the 
vehicle behind the facia, to the side of the 
centre coneoto. The tester will locate tho fault 
quickly and simply, alleviating the need to test 
all the system components individually, which 
is a tine-consuming operation that carries a 
high risk of damaging the ECU.

4 Ignition HT coil -  ^
removal and refitting

Non-turbo models 
Up to 2000 model year
1 Disconnoct tho battery negative lead (see 
Disconnecting the battery).
2 Renove the screws and detach the ptastic 
cover panel from the top of the engine.
3 Release the plast>c lugs and disconnect the 
twin HT leads from the ignition coil terminals 
(see illustration).
4 Unplug the LT wiring from the ignition coil 
at the connector (see illustration).
5 Slacken and withdraw the securing screws 
and lift the coil from its mounting bracket (see 
illustrations).
6 Reft by reversing tho removal operations. 
2000 model year onwards
7 The removal and refining of the later coil- 
over-plug ignition coils is as described for the 
turbo models later in this section. For 
Information on removing tho GDI engine 
ignition coils, refer to the spark plug renewal 
soctkn in Chapter 1.

Turbo models
4.5a Slacken and withdraw the securing 

screw s. . .
4.5b . . .  and lift tho coil from its mounting 8 Disconnect the battery negative lead (see 

bracket Disconnecting the battery).
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9 Remove tho screws and detach the plastic 
cover panel from the top of the engine.
10 Unplug the LI wiring from the side of the 
coil unit, and The HT lead from the terminal at 
the 3ide of the coil unit.
11 Slacken arvd withdraw the securing screw, 
then grasp the tabs at the side of the coil unit 
at withdraw it  from the cylinder head cover 
(see illustra tion)
12 Refitting is a reversal of removal.

5 Ignition system sensors -  
removal and refitting

1 The majority of the ignition system sensors 
are shared w ith the fuel injection side of the 
engine management system -  removal and 
refitting procedures are given in Chapter 4A 
or 48 The renewal o f the knock sensor, 
which has a direct effect on the ignition  
characteristics atone, is described below.

Knock sensor
Except GDI engine
2 The knock sensor is located on the front 
right-hand side of the cylinder block, under 
the inlet manifold.
3 Romove the inlet manifold (see Chapter 4A).
4 Unplug the wiring connector from the knock 
sensor.
5 Undo the sensor securing bolt and remove 
the sensor.
6 Locate the sensor on the cylinder block and 
refit and tighten the retaining bolt to the 
specified torque. Tightening the secunng bolt 
to a torque other than specified will affect the 
operation of the sensor.
7 Refit the inlet manifold as described in 
Chapter 4A.

4.11 Ignition coil location -  turbo models 

GDI engine
8 The GDI engine knock sensor is located at 
the rear of tho engine block, below the inlet 
manifold, at the timing bett end of the ongine. 
Having located the sensor, trace the wiring 
along the rear of the engine, freeing it from the 
twisted-wire cable clips used -  note how the 
wiring is routed for refitting. Finally, 
disconnect the knock sensor wiring connector 
which is at the transmission end of the engine, 
close to No 4 cylinder Ignition coil.
9 As the sensor wiring cannot be detached 
from the sonsor body, either an open-ended 
spanner or crow 's foot spanner will bo needed 
to unscrew it from the engine. Do not drop or 
strike the sensor during removal, or it will be 
damaged -  similarty. take care not to twist the 
wiring too much, or it may break.
10 Clean the mating faces of the sensor and 
engine, then screw the sensor in by hand. As 
with removal, take care not to  subject the 
sensor to any kind of impact when it is being 
fitted, and ensure that the wiring does not 
become twisted or strained.
11 The sensor must be tightened to  the 
specified torque for it to function correctly.

Given that a normal socket cannot be used, 
due to the sensor's attached wiring, accurate 
torquing is made more d ifficu lt. Special 
slotted sockets are available for fitting  
exhaust oxygon sensors, which usually suffer 
the same problem of attached wiring. If not. a 
crow 's foo t adaptor could bo used with a 
torque wrench, but using the adaptor will 
effectively increase the torque applied, so 
refer to tho tool manufacturer for guidance.
12 Route the knock sensor wiring along the 
back of the engine, refitting rt into all the clips 
provided, then reconnoct its wiring plug.

6 Electronic control unit (ECU)
-  removal and refitting

The ignition and fuel injection systems are 
controlled by the same engine management 
system ECU -  refer to the information given in 
Chapter 4A or 4B.

7 Ignition timing -  
checking

The engines covered In this manual are not 
equipped with timing marks that can be used 
lor ignition timing checking. The markings on 
the cam shaft and crankshaft do not relate 
directly to  piston top dead centre, and are 
used for repair and assembly only. 
Consequently, the only way to check the 
ignition timing accurately is to take the vehicle 
to a Volvo dealer or auto-electrical specialist 
equipped with the necessary diagnostic 
equipment The ignition tim ing is under the 
control of the engine management system  
ECU, and cannot be adjusted.
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Chapter 6
Clutch
Contents
Clutch assembly -  removal, inspection and refitting.........................  6
Clutch fluid level check ............................................ See Weekly checks
Clutch hydraulic system -  bleeding..................................................... 5
Clutch master cylinder -  removal and refitting .................................. 3
Clutch pedal -  removal, refitting and ad justm ent.............................  2

Degrees of difficulty

Clutch release bearing -  removal, inspection and re fitting ............... 7
Clutch slave cylinder -  removal and refitting...................................... 4
General information.............................................................................  1
Hose and fluid leak ch o ck ................................................See Chapter 1

Easy, suitable for 
novice with fettle ^  
experience ^

Fairty easy, suitable v  - 
for beginner with >? <£ 
some experience 3 ^

Fairty difficult,
suitable for competent \  
DIY mechanic ^

Difficult, suitable for 
experienced DIY \  
mechanic ^

Very difficult, ^
suitable for expert DIY jjc  
or professional ^

Specifications
Genera!
Clutch typo

Pressure plate
Warp l im it ......................................

Driven plate (friction disc)
Diametoc 

Non-turbo models:
Up to 1998 ...........................
1998 onw ards.......................

Turbo m o d o ls ...........................

Single dry plate, diaphragm spring, hydraulic actuation (self-adjusting 
on turbo modols)

0.2 mm

Clutch pedal
Height* ..................................................................................................
Free p la y ................................................................................................
Travel (at rest -  fully depressed)...........................................................
‘With a clearance o f 1 to 3 mm between the pedal and the stop-bolt

Torque wrench settings
Master cylinder retaining nuts .................
Pressure plate retaining bolts:

Non-turbo models.................................
Turbo m ode ls ........................................

Slave cylinder retaining bolts:
Non-turbo models, except GDI engine.
GDI engine m ode ls............................. .
Turbo m o d e ls .......................................

220 mm
215 mm
240 mm

162.5 mm
1 to 3 mm
136 mm

Nm Ibfft
13 10

21 15
25 18

30 22
18 13
10 7

1 General information

A single dry plate diaphragm spring clutch 
is fitted to all manual transmission models. 
The clutch is hydraulically operated via a 
master and slave cylinder.

The main components of the clutch are the 
pressure plate, the driven plate (sometimes 
called the friction plate or disc) and the 
release bearing. The pressure plate is boded

to  the flywheel, with the driven plate 
sandwiched between them. The centre of the 
driven plate has a splined hub, which engages 
with the splines on the transmission input 
shaft. The release bearing slides along a 
sleeve fitted over the transmission input shaft 
and acts on the diaphragm spring ringers of 
the pressure plate.

When the engine is running and the clutch 
pedal is released, the diaphragm spring 
clamps tho pressure plate, driven plate and 
flywheel firmly together. Drive is transmitted 
through the friction surfaces of the flywheel

and piressure plate to the linings of the driven 
plate and thus to the transmission input shaft.

When the clutch pedal is depressed, the 
pedal movement Is transmitted hydraulically 
to the release bearing, which Is pressed 
against the diaphragm spring fingers. Spring 
pressure on the pressure plate is relieved, and 
the flywheel and pressure plate spin without 
moving the driven plate. As the pedal is 
released, spring pressure is restored and the 
drive Is gradually taken up.

The clutch hydraulic system consists of a 
master cylinder, a slave cylinder and the
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2.5 Exploded view of the clutch pedal components 2.10 To adjust the clutch pedal free play (A), slacken the locknut
and turn the pushrod (B)

associated pipes and hoses. The fluid 
reservoir is shared with the brake master 
cylinder. On non-turbo models, the slave

2.12 To adjust the clutch pedal height (A), 
slacken the locknut and turn the 

stop-bolt (B)

2.13 Measure and record the distance the 
clutch pedal travels through

cylinder is mounted outside the transmission 
bellhousing, and effort is transmitted to the 
release bearing via a pivoted release fork. On 
turbocharged models, the slave cylinder is 
mounted inside the transmission bellhousing, 
and fits concentrically over the transmission 
input shaft, directly behind the release 
bearing.

Wear in the driven plate linings is 
compensated for automatically by the 
hydraulic system components, and no 
adjustment is necessary. Additionally on 
turbocharged models, a spring-loaded 
adjustment ring fitted inside the pressure 
plate compensates for wear in the driven plate 
to ensure that the clutch pedal travel remains 
constant.

2 Clutch pedal -  ^
removal, refitting 
and adjustment

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 Remove the trim panel under the facia on 
the driver’s side. Where applicable, undo the 
securing nuts, unplug the wiring and remove 
the electronic control unit. Move the relay 
holder to one side.
3 Unscrew the nut from the end of the pedal 
pivot bolt and remove the washer, then 
unhook the return spring from the pedal.
4 Fold back the carpet, then withdraw the clip 
and release the master cylinder pushrod from 
the clutch pedal.
5 Slide the pivot bolt out as far as possible, 
then twist the clutch pedal to disengage it 
from the bolt and remove it from the mounting 
bracket (see illustration).
6 With the pedal removed, check the 
condition of the pivot bushes and renew as 
necessary.

Refitting
7 Refit by reversing the removal operations. 
Apply grease to the pedal bushes, and use a 
new circlip to secure the pedal if the old one is 
in any way damaged or distorted.
8 On non-turbo models, measure and if 
necessary adjust the clutch pedal free travel 
and height, as described in the following sub
sections.

Adjustment

A  Warning: Make no attempt to  adjust 
the du tch  pedal height on turbo 
models -  the dimension is factory- 
set, and should not be altered. 

C lutch pedal free play
9 With the clutch pedal in the rest position, 
measure and record the amount of free play at 
the clutch pedal rubber. Compare the 
measurement with the figure given in the 
Specifications.
10 If adjustment is required, slacken the 
master cylinder pushrod locknut, then turn the 
pushrod until the correct free play is achieved 
(see illustration). Ensure that the pushrod is 
not pushed into the master cylinder as you do 
this, as incorrect adjustment will result. 
Tighten the pushrod locknut on completion. 
C lutch pedal height
11 With the clutch pedal in the rest position, 
measure and record the distance between the 
top surface of the clutch pedal rubber and the 
floor. Compare the measurement with the 
figure given in the Specifications.
12 If adjustment is required, slacken the 
stop-bolt locknut, then turn the stop-bolt until 
the correct pedal height is achieved. Tighten 
the stop-bolt locknut on completion (see 
illustration).
C lutch pedal travel
13 Measure and record the distance that the 
top surface of the clutch pedal rubber travels 
through, between the rest and fully-depressed 
positions (see illustration). After carrying out
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the previously-described pedal height and 
free play adjustments, the pedal travel should 
be as given in the Specifications.
14 Incorrect pedal travel may be caused by 
air trapped in the clutch hydraulic system (in 
which case it will be necessary to bleed the 
system as described in Section 5), a defective 
master cylinder (see Section 3) or slave 
cylinder (see Section 4).

3 Clutch master cylinder -  ^
removal and refitting

A  W arning: H ydrau lic  flu id  is
poisonous; wash o ff im m ediate ly  
and thoroughly in  Ihe  case o f skin 

con tact, and seek im m ediate  m ed ica l 
advice i f  any flu id  is sw allow ed o r gets in to  
the eyes. C erta in types o f hyd rau lic  flu id  
are flam m able, and m ay ig n ite  when 
allow ed in to  contact w ith  ho t com ponents; 
when servicing any hydrau lic  system, it  is 
sa fe s t to  assum e th a t the  flu id  IS 
flam m able, and to  take p recau tions  
against the risk  o f fire  as though i t  is  pe tro l 
th a t is  be ing  handled. H ydrau lic flu id  is 
also an e ffe c tive  p a in t s trip p e r, and w ill 
attack p lastics ; i f  any is sp ilt, i t  should be 
w ashed o ff im m ediate ly, using copious  
q u a n titie s  o f clean w ater. F ina lly, i t  is  
hygroscopic (it absorbs m oisture from  the  
a ir) -  o ld  flu id  m ay be con tam ina ted  and  
u n fit fo r fu rth e r use. When topp ing-up  o r 
renew ing the  flu id , a lw ays use the  
recom m ended type, and ensure th a t i t  
comes from  a new ly-opened container. 
Note: Master cylinder internal components 
are not available separately, and no repair or 
overhaul o f the cylinder is possible. In the 
event o f a hydraulic system fault, or any sign 
o f visible fluid leakage on or around the master 
cylinder o r clutch pedal, the un it should be 
renewed.

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 On left-hand drive models, refer to Chap
ter 4A or 4B and remove the air cleaner 
assembly.
3 Connect a length of hose to the bleed 
nipple on the clutcn slave cylinder. Place the 
other end of the hose into an empty collecting 
receptacle. Slacken the bleed nipple and have 
an assistant depress the clutch pedal slowly 
several times, to pump the hydraulic fluid into 
the collecting container. Have ready a 
container and rags to catch any fluid which 
may spill. Tighter the bleed nipple again, 
when no more fluid can be ejected.
4 On left-hand-drive models, remove the 
engine compartment fusebox lid, then undo 
the securing screws and move the fusebox to 
the side of the engine compartment. On 
models with cru se control, remove the 
securing screws and position the cruise

pushrod from the clutch pedal

control vacuum pump and regulator to one 
side.
5 Unscrew the hydraulic pipe union from the 
end of the clutch master cylinder. Be 
prepared for further fluid spillage. Cover the 
open pipe union with a piece of polythene and 
a rubber band to keep dirt out. Where a snap- 
on coupling is used on the pipe union, extract 
the spring clip anc pull out the pipe.
6 Remove the trim panel under the facia on 
the driver’s side.
7 Disconnect the master cylinder pushrod 
from the clutch pedal as described in Section 2 
(see illustration).
8 Remove the nuts which secure the master 
cylinder to the bukhead (see illustration).
9 Remove the master cylinder from the 
engine compartment, being careful not to drip 
fluid onto the paintwork. Recover the gasket.

Refitting
10 Refit by reversing the removal operations, 
noting the foilowirg points:
a) If a new master cylinder is being fitted, 

transfer the fluid supply hose from the old 
cylinder to the new one prior to 
installation.

b) If the hydraulic pipe union is o f the snap- 
on type, fit a r.ew O-ring to the connector.

c) Tighten the master cylinder retaining nuts 
to the specified torque.

d) Refill and bleed the clutch hydraulic 
system on completion, as described in 
Section 5.

4.2 Slave cylinder bleed nipple 
(arrowed)

secure the master cylinder to  the bulkhead

e) On completion check, and if  necessary 
adjust, the height, free play and travel o f 
the clutch pedal, as described at the end 
o f Section 2.

4 Clutch slave cylinder -  ^
removal and refitting ^

Note: Slave cylinder internal components are 
not available separately, and no repair or 
overhaul o f the cylinder is possible. In the 
event o f a hydraulic system fault, or any sign 
o f visible fluid leakage on or around the slave 
cylinder pushrod o r rubber gaiter (where 
applicable), ihe unit should be renewed.

Non-turbo models
Removal
Note: Refer to the warning at the beginning o f 
Section 3 before proceeding.
1 Remove the air cleaner assembly and ass
ociated ducting, as described in Chapter 4A 
or 4B.
2 Remove the dust cap and connect a length 
of hose to the bleed nipple on the clutch slave 
cylinder {see illustration). Place the other end 
of the hose into an empty collecting 
receptacle. Slacken the bleed nipple and have 
an assistant depress the clutch pedal slowly 
several times, to pump the hydraulic fluid into 
the collecting container. Have ready a 
container and rags to catch any fluid which 
may spill. Tighten the bleed nipple again, 
when no more fbid can be ejected.
3 Where applicable, withdraw the spring- 
loaded clip to 'elease the clutch hydraulic 
pipe from it support bracket (see illustration).
4 Unscrew the hydraulic pipe union at the 
support bracket, where the rigid pipework 
joins the flexible rubber hose, and carefully 
withdraw the pipe. Have ready a container 
and rags to caich the fluid which will spill. 
Cover the open pipe union with a piece of 
polythene and a rubber band to keep dirt out.
5 Slacken and withdraw the securing bolts, 
then disengage the piston from the ciutch 
•release fork and withdraw the slave cylinder



6*4 Clutch

4.3 Release the clutch hydraulic pipe from  
the support bracket

4.5b . . .  then disengage the piston from  
tho clutch release fork and withdraw the 

slave cylinder

from tho transmission casing. Secure the 
piston in position using a piece of scrap metal 
and cable-ties or wire, to prevent it from being 
pushed out of the slave cylinder (see 
illustrations) If required, the hydraulic pipe 
can be disconnected from the slave cylinder 
at the union.
Refitting
6 Refit by reversing the removal operations, 
noting the following points:
a) Use now jnton soaling washers.
b) Tighten ail fixings and unions to the 

correct torque, whom specified.
c) Apply a small amount ofgraaso to the point 

o f contact between the end of the slave 
cylinder piston and clutch release forte

d) Refill and bleed the clutch hydraulic 
system on completion (see Section 5).

Turbo models 
R em oval
7 Remove the transmission as described in 
Chapter 7A.
8 Detach the rubber gaiter from the 
transmission casing, and slide it along the 
hydraulic pipe towards the slave cylinder.
9 Remove the adapter from quick-release 
coupling on the slave cylinder hydraulic pipe 
by pulling out the locking bracket. Place the 
adapter in a plastic bag to prevent 
contamination.
10 Undo the securing bolts and remove the 
slave cylinder, together with the release 
bearing, from the transmission casing.

4.5a Slacken and withdraw the securing 
b o lts . . .

4.5c Secure the piston in position using a 
piece of scrap metal and cable-ties

R efitting
11 Refitting is a reversal of removal, noting 
the following points:
a) Fit a  now m bbo r coal to tho hydraulic p ip *  

adapter, lubricated with a small amount of 
brake fluid.

b) Ensure that the adapter-to-quick-release 
coupling locking bracket is securely 
refitted

c) Tighten the slave cylinder securing bolts 
to the specified torque.

d) On completion, refill and bleed the dutch 
hydraulic system.

5 Clutch hydraulic system -  
bleeding

Note: Refe: to the warning at the beginning of 
Snrffon 3 t.ofnm proceeding

General information
1 Whenever the clutch hydraulic lines are 
disconnected for service or repair, a certain 
amount ot air will enter the system. The 
presence of air in any hydraulic system will 
introduce a degree of elasticity and in the 
clutch system, this will translate into poor 
pedal feel and reduced travel, leading to 
inefficient gearchanges and even clutch 
system failure. For this reason, the clutch 
hydraulic system must be topped-up and bled 
to remove any air bubbles, after carrying out 
any work.

2 The clutch hydraulic system can be blod m 
one of two ways -  manually, by pumping the 
clutch pedal and catching the ejected fluid in 
a receptacle connected to the bleed pipe, or 
by using a pressurised brake bleeding kit. 
These kits are readily available in motor 
accessory shops, and are extremely effective. 
The following sub-sections describe both 
methods.

Manual bleeding
3 Top-up the hydraulic fluid reservoir on the 
brake master cylinder with fresh clean fluid of 
the speci ied typo (see Weekly checks).
4 Remove the dust cover and fit a length of 
clear hose over the blood screw on the slave 
cylinder (see illustra tion 4.2) Note that on 
turbo models where the slave cylinder Is 
mounted inoido tho olutch bellhoucmg, tho 
bleed screw is located on the hydraulic fluid 
pipe that leads into the bellhousing (soe 
illustration). Place the other end ot the hose 
in a jar containing a small amount of hydraulic 
fluid.
5 Slacken the blood screw, and at tho same 
time, ha/e an assistant fully depress the 
clutch pedal. Tighten tho bleed screw when 
the pedal roaches the lowest point of its 
travel. Havo the assistant release the pedal, 
then slacken the bleed screw again. The aim 
is to have the bleed screw open only when tho 
pedal o r its downstroke, so that air is not 
drawn into the system.
6 Repca' the process until clean fluid, free of 
air bubbles, omorgos from the bleed screw. 
Tighten the screw at tho end of a pedal 
downslruke. u iiO lem ovc the hose and jar 
Refit tho dust cover.
7 Top-up the hydraulic fluid reservoir to tho 
MAX level.

Pressure bleeding
8 Locate the blood screw on the hydraulic 
pipe leading into tho clutch bellhousing, and 
remove tie  dust cap.
9 Fit a ring spannor over the bleed nipple 
head, but do not slacken it at this point. 
Connect a length of cloar plastic hose over 
the nipple, and insert the other end into a 
clean container Pour hydraulic fluid into the 
container, such that the ond of tho hose is 
covered.

5.4 Hydraulic system blood screw location 
(turbo modols)
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10 Following the kit manufacturer's 
instructions, pour hydraulic fluid into the 
bleeding kit vessel.
11 Unscrew the car’s fluid reservoir cap. then 
connect the bleeding kit fluid supply hose to 
the reservoir.
12 Connect the pressure hose :o a supply of 
compressed air -  a spare tyre is convenient 
source.
Caution: Check tha t the pressure in  the tyre 
does n o t exceed the maximum quoted by 
the k it m anufacturer, le t some a ir escape to 
reduce the pressure, i f  necessary. G ently 
open the a ir valve and a llow  the a ir and  
flu id  pressures to equalise. Check th a t 
there are no leaks before proceeding.
13 Using the spanner, slacken the bleed pipe 
nipple until fluid and air bubbles can be seen 
to flow through the tube, into the container. 
Maintain a steady flow until the emerging fluid 
is tree ot air bubbles; keep an eye on the level 
of fluid in the bleeding kit vessel and the car’s 
fluid reservoir -  if it is allowed to drop too low. 
air may be forced into the system, defeating 
the object of the exercise. To refill the vessel, 
turn off the compressed air supply, remove 
the lid and pour in an appropriate quantity of 
clean fluid from a new container -  do not re
use the fluid collected in t ie  receiving 
container. Repeat as necessary until the 
ejected fluid is bubble-free.
14 On completion, pump the clutch pedal 
several times to assess its feel and travel. If 
firm, constant pedal resistance is not felt 
throughout the pedal stroke, it is probable 
that air is still present in the system; repeat 
the bleeding procedure, this :ime with an 
assistant holding the clutch pedal depressed, 
until the pedal feel is restored.
15 Depressurise the bleeding kit and remove 
it from the car. At this point, the fluid reservoir 
may be over-full: the excess should be 
removed using a clean pipette to reduce the 
level to the MAX mark.
16 Tighten the bleed pipe nipple using the 
spanner and remove the receiving container. 
Refit the dust cap.
17 Finally, road test the car and check the 
operation of the clutch system whilst 
changing up and down through the gears, 
whilst pulling away from a standstill, and from 
a hill start.

Clutch assembly -
removal, inspection 
and refitting I

com ponents are w iped clean w ith  rags, 
dispose o f the con tam ina ted  rags and  
cleaner in  a sealed, m arked container. 
Note: On turbo models, Volvo special tools 
9995677 and 9995662 w ill be required to 
counterhold the clutch pressure plate 
autom atic adjustm ent mechanism during 
removal and refitting.

Removal
1 Remove the transmission as described in 
Chapter 7A. If the existing clutch is to be 
refitted, mark the relationship between the 
pressure plate and the flywheel using a dab of 
paint (see illustration).
Turbo models
2 Fit Volvo special tool 9995677 to the outer 
surface of the clutch pressure plate. The three 
pegs must locate behind the automatic 
adjuster tension springs on the inner rim of 
the pressure plate. The spring-loaded hooks 
should be fitted into the holes drilled into the 
outer edge of the pressure plate, such that the 
tool applies tension in an anti-clockwise 
direction to the pressure plate adjustment 
mechanism (see illustration).
3 Fit Volvo special tool 9995662 to the clutch 
pressure plate. If the clutch is worn, first turn 
the adjustment mechanism by hand, so that 
the stamped arrow markings line up. Turn the 
special too l’s handle so that it compresses 
the pressure plate diaphragm spring, 
releasing the pressure on the driven plate and 
the automatic adjustment mechanism (see

6.1 Mark the pressure plate and flywheel 
using a dab of paint

illustration). A distinct click can be heard as 
the diaphragm spring pivots and releases.

Ail models
4 Undo and remove the clutch pressure plate 
bolts, working in a diagonal sequence and 
slackening the bolts only a few turns at a time 
(see illustration). To prevent the flywheel 
rotating as the bolts are undone, lock the 
flywheel using a screwdriver engaged with the 
ring gear teeth, bracing it against an 
engine/transmission locating dowel. 
Alternative!/, a locking tool can be fabricated 
from scrap metal.
5 Ease the clutch pressure plate off its 
locating dowels and be prepared to catch the 
driven plate which will drop out as the 
pressure plate is removed (see illustration). 
Note which way round the plate is fitted.

6.2 Volvo special tool 9995677 in position 
on the clutch pressure plate

6.3 Fit Volvo tool 9995662 and turn the 
handle to compress the pressure plate 

diaphragm spring

A  W arning: D ust created by c lu tch  
wear and deposited on the clutch  
com ponents m ay con ta in  

asbestos, w hich is  a hea lth  hazard. DO 
NOT b low  it  o u t w ith  com pressed a ir o r 
inhale any o f it. DO NOT use p e tro l o r 
petroleum -based solvents to  clean o ff the 
dust. Brake system  cleaner or m ethylated  
sp irit should be used to  flush the dust in to  
a su itab le  receptacle . A fte r the  c lu tch

6.4 Undo and remove the clutch pressure 
plate bolts progressively, in a diagonal 

sequence

6.5 Ease the clutch pressure plate o ff its 
locating dowels and catch the driven plate
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6.15 Fit the clutch driven plate so the side of the hub marked 
‘engine side’ faces the flywheel

6.16 Place the clutch pressure plate over the dowels, refit the 
bolts and tighten them finger-tight

6 It is important that no oil or grease is 
allowed to come into contact with the friction 
material or the pressure plate and flywheel 
faces during inspection and refitting.
7 On turbo models, if the original clutch is to 
be refitted, slacken off special tool 9995662 
so that the tension is removed from the clutch 
pressure plate. There is no need to remove 
the tool from the clutch completely at this 
stage. Conversely if the clutch is to be 
renewed, remove both special tools to allow 
them to be fitted to the new pressure plate.

A  W arning: Keep you r fingers away 
from  the c lu tch  pressure p la te  
assem bly rive ts  as the  com 

pression to o l is  slackened, to  avoid  
pinching.

Inspection
8 With the clutch assembly removed, clean 
off all traces of asbestos dust using a dry 
cloth. This is best done outside or in a well- 
ventilated area; asbestos dust is harmful, and 
must not be inhaled
9 Examine the linings of the dr ven plate for 
wear and loose rivets, and the rim for distortion, 
cracks, broken torsion springs anc worn splines. 
The surface of the friction linings may be highly 
glazed, but, as long as the friction material 
pattern can be clearly seen, this is satisfactory. If 
there is any sign of oil contamination, indicated 
by a continuous or patchy, shiny black 
discolouration, the plate must be renewed, and 
the source of the contamination traced and 
rectified. This will be either a leaking crankshaft
oil seal or transmission input sha t̂ oil seal -  or 
both. The driven plate must also oe renewed it 
the lining thickness has worn down to, or just 
above, the level of the rivet heads.
10 Check the machined faces of the flywheel 
and pressure plate. If either is grooved, or 
heavily scored, renewal is necessary. The 
pressure plate must also be renewed if any 
cracks are apparent, if the diaphragm spring is 
damaged or its pressure suspect, or if there is 
excessive warpage of the pressure plate face.

11 With the transmission removed, check the 
condition of the release bearing, as described 
in Section 7.

Refitting
12 Wipe down the pressure plate and 
flywheel faces with a clean dry rag before 
assembly begins, to remove any traces of oil 
or grease.
Turbo models
13 If fitting a new clutch, fit Volvo special 
tools 9995677 and 9995662 to the clutch 
pressure plate as described in Removal.
14 Tighten tool 9995662 so that the clutch 
pressure plate diaphragm is compressed; this 
should take between 4 and 5 turns of the 
handle from the centre screw coming into 
contact with the spring fingers, until a distinct 
click is heard as the diaphragm spring pivots. 
All models
15 Place the driven plate in position on the 
flywheel, orientating it such that the section of 
the side of the hub marked 'engine side’ 
(which also has the greatest protrusion) faces 
the flywheel (see illustration).
16 Place the clutch pressure plate over the 
dowels, refit the bolts and tighten them finger- 
tight so that the driven plate is gripped, but 
can still be moved (see illustration).

6.21 Using a clutch alignment tool (shown 
with engine removed fo r clarity)

17 The plate must now be centralised so 
that, when the engine and transmission are 
mated, the splines of the transmission input 
shaft will pass through the splines in the 
centre of the driven plate hub.
18 Centralisation can be carried out quite 
easily by inserting a makeshift centring tool, 
such as a round bar or long screwdriver, 
through the hole in the centre of the driven 
plate, so that the end of the tool rests in the 
hole in the end of the crankshaft. Note that on 
turbo models, the centre screw shaft of 
special tool 9995662 is drilled to accept a 
clutch centring tool.
19 Pivot the centring tool sideways, or up- 
and-down, to move the clutch driven plate in 
whichever direction is necessary to achieve 
centralisation.
20 Centralisation is easily judged by 
removing the centring tool and viewing the 
driven plate hub in relation to the hole in the 
centre of the crankshaft. When the hole 
appears exactly in the centre of the driven 
plate hub, all is correct.
21 An alternative and more accurate method 
of centralisation is to use a commercially- 
available clutch aligning tool obtainable from 
most accessory shops (see illustration).
22 Once the clutch is centralised, 
progressively tighten the pressure plate bolts 
in a diagonal sequence, until the clutch has 
been fully advanced along its locating dowels 
and is resting squarely against the flywheel 
The bolts can then be tightened (again in a 
diagonal sequence) to the torque setting given 
in the Specifications.
23 On turbo models, remove the Volvo 
special tools.

A  W arning: Keep you r fingers away 
from  the  c lu tch  pressure plate  
assem bly rive ts  as the 

com pression to o l is  slackened, to  avoic 
pinching.
24 The transmission can now be refitted b> 
referring to the Chapter 7 A of this manual.
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7 Clutch release.bearing -  
removal, inspection and 
refitting

Removal 
Non-turbo models
1 Remove the transmission from the ongine 
as described in Chapter 7 A.
2 Having separated the transmission from the 
engine, detach the bearing from tho release 
fork and slide it off the input shaft guide 
sleeve (see illustration). Note that on some 
models, the release bearing is held in position 
on the release fork by a spring clip.
3 Free the release fork dust boot from the 
bellhousing, and withdraw the release fork 
from the pivot ball-stud (see illustration).
Turbo models
4 Remove the clutch slave cylinder as 
described in Section 4. then separate the 
release bearing from the stave cylinder.

Inspection
5 Check the bearing for smoothness of

7.2 Detach the roleaso bearing from the 
release fork and slide it off the input shaft 

guide sleeve
operation, and renew it if there is any roughness 
or harshness as the bearing is spun, It «s a good 
idea to ronew ttie bearing as a matter of course 
during clutch overhaul, regardless of its 
apparent condition. Also check the condition of 
the dust gaiter, and renew it if any signs of 
deterioration are apparent.

Refitting
6 Refitting the release bearing is a reversal of 
removal. On non-turbo models, lubricate the

7.3 Free the release fork dust boot from 
the bellhousing and withdraw the release 

fork from the pivot ball-stud

release fork pivot ball-stud spanngly with 
molybdenum disulphide grease. Do not appty 
any grease to the transmission input shaft, the 
guide sleeve, or the release bearing itself, as 
these components have a friction-reducing 
coating which does not require lubrication. 
With the bearing and release bearing In 
position, secure the release fork to the slave 
cylinder lug on the bellhousing with a cabte-tie 
or similar, to hold it in place as the 
transmission is refitted.
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Chapter 7 Part A:
Manual transmission
Contents
Gear lever housing -  removal and refitting ........................................  2
General information.............................................................................  1
Manual transmission -  removal and refitting......................................  7
Manual transmission oil -  draining and refilling.................................. 6
Manual transmission oil level c h e c k ................................. See Chapter 1

Degrees of difficulty

Manual transmission overhaul -  general Information .......................  8
Oil seals -  renewal................................................................................ 4
Reversing light switch -  removal and refitting.................................... 5
Selector cables/rodrem oval and refitting........................................ 3

Easy, suitable for Fairty easy, suitable &
Fairty dtfficutt. D ifficult suitable for Very difficult 3*

novice with Mtle for beginner with suitable for competent experienced DfY suitable for expert DIY ^
experience some experience Si DIY mechanic * mechanic or professional 3*

Specifications
G e n e ra l
Transmission type ......................................................................................  5 forward gears and one reverse. Synchromesh on all gears
Designation.

1.6 litre and early 1.8 litre (except GDI)................................................. M3P
2.0 litre non-turbo and later 1.8 litre (except GDI) .............................. M5P
1.8 litre G D I............................................................................................  M5M42 or F5M45
1.9 litre turbo T 4 .................................................................................... M56L2
2.0 litre low-pressuro tu rbo ...................................................................  M56H

L u b r ic a t io n
Lubricant type ............................................................................................  See Lubricants and fluids
Capacity:

M3P, M 5P ............................................................................................... 3.4 litres
M5M42 and F5M45................................................................................ 2.2 litres
M 5 6 ......................................................................................................... 2.1 litres

T o rq u e  w re n c h  s e t t in g s
Engine support beam to bodywork ..............................,.......................... 69
Engine support beam to engine mountings............................................. 52
Flywhool sensor .............................................................................. 20
Gear lever housing bo lts ........................................ ................................... 25
Input shaft guide s leeve ......................................... ................................. 25
Release bearing guide sleevo bolts ......................................................... 10
Reversing tight switch ..............................................................................  22
Selector rod adjustment collar n u t ........................................................... 24
Selector rod to goar le ve r.......................................................  ...............  16
Selector rod to transmission............................. * .....................................  16
Transmission bellhousing-to-engine b o lts ............................................... 48
Transmission drain p lu g ............................................................................ 38
Transmission earth c a b le .......................................................................... 40
Transmission filler/level plug ...................................................................  22

Nm Ibf ft
69 51

. 52 38

. 20 15

. 25 18

. 25 18
10 7

. 22 16
24 18
16 12
16 12
48 35
38 28
40 30
22 16

1 General information

The manual transmission and final drive are 
housed in an aluminium casing, bolted 
directly to the left-hand side of the engine. 
Gear selection Is by a floor-mounted lever 
assembly operating the transmission selector 
mechanism via twin cables on turbocharged

and GDI models, or a single rod on other non
turbo modete.

The transmission internal components 
comprise the input shaft, the upper and lower 
layshafts. the final drive differential and the 
selector mechanism. The input shaft contains 
the fixed 1st, 2nd and Sth gears, the 
freewheeling 3rd and 4 th gearwheels and the 
3rd/4th synchro unit. The upper layshaft 
contains the freewheeling 5th and reverse 
gearwheels, the 5th/reverse synchro unit and

a final drive pinion. The lower layshaft 
contains the fixed 3rd and 4th gears, the 
freewheeling 1st, 2nd and reverse 
intermediate gearwheels, tho 1st/2nd synchro 
unit and a final drive pinion.

Dnve from the engine is transmitted to the 
input shaft by the clutch. The gears on the 
input shaft are permanently meshed with the 
gears on the two layshafts. but when drive is 
transmitted, only one gear at a time is actually 
locked to its shaft -  the others are

expert22 p,r\n http://rutracker.org

http://rutracker.org
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the pivot bolt from the seloctor rod joint at 
the base of the gear lever

freewheeling. The selection of gears is by 
sliding synchro units; movement of tho gear 
(ever is transmitted to selector forks, which 
slide the appioprlate synchro unit towards the 
gear to be engaged and lock it to the relevant 
shaft. In neutral, none of the gears aro locked, 
all are freewheeling 

Reverse gear is obtained by locking the 
reverse gearwheel to the upper layshaft. Drive 
is transmittod through the input shaft to the 
reverse intermediate gearwheel on the lower 
layshaft, then to the reverse gearwheel and 
final drive pinion on the upper layshaft. 
Reverse is therefore obtained by transmitting 
power through all three shafts, instead of only 
two as In the case of the forward gears. By 
eliminating t ie  need for a separate reverse 
idler gear, synchromesh can also be provided 
on reverse gear,

2 Gear lever housing -  £
removal and refitting ^

GDI and turbo models 
Removal
1 Remove the centre console as desenbed in 
Chapter 11.
2 Undo the (our bolts accuring the gear lever 
housing to the floorpan.
3 With reference to Section 3, lift up tno gear 
lever housing and prise off the selector inner 
cable socket joints from the base of the gear 
lever.

3.6 Extract the circlip (arrowed) securing 
the inner cable ends to tho transmission 

selector levers

2.11 Unclip the gaiter, then undo the four 
bolts securing the housing assembly to the 

floor

4 Extract the retaining clips securing the 
selector otter cables to the front of the gear 
lever housing, and remove the housing from 
tho car.
Refitting
5 Refit by leversing tho removal operations.
6 Tighten the four securing bolts to the 
specified torque Refit the contro console as 
desenbed r  Chapter 11.

Other models 
Removal
7 UhocK tne rear wheels, apply tne hand
brake. then jack up the front of the car and 
support it on axle stands.
8 Where applicable, undo the nuts and 
remove the cover plate from the floorpan. to 
expose the base of the gear lever.
9 Unscrew the flange nut and withdraw tho 
pivot bolt from the selector rod joint at the 
base o l the gear lever. Collect the washers 
and bushes, making a caroful note of their 
order of fitment (soo illustration).
10 Lower the car to the ground, then remove 
the centre console as described in Chapter 11
11 Undo the four bolts securing the tiousing 
assembly :o tho floor. Recover the washers 
and then remove the assembly from tho car 
(sec illustration)
R efitting
12 Refit by reversing the removal operations. 
Tighten the four lever housing bolts and the 
sefector rod-to-gear lever bolt to the specified 
torque Reit the centre console as dosenbed 
in Chapter 11.

3.14 The cablo with yollow markings 
(arrowed) connects to the vertical selector 

lever on the left of the transmission

3 Selector cables/rod -  *
removal and refitting .

GDI and turbo models (cables) 
Removal
1 Remove the battery as described In 
Chapter 5A.
2 Remove the screws and lift tho plastic 
cover panel from the top of tho engine.
3 Refer to Chapter 4A or 4B and remove the 
air cleaner assembly.
4 On turbo models, unbolt the heat shield 
from above the exhaust manifold (where fitted) 
and remove it from tho engine compartment
5 Position a trolley |ack undorneath the 
transmission bellhousing and raise it until it is 
just taking the combined weight of the engin* 
and trarsmission. Unbolt and romove the 
engine left-hand mounting from the 
transmission.
6 Extract tho circlip securing the inner cable 
ends to the transmission selector levers. 
Withdraw the washers, and slide the cable 
ends off the levers (s«e illustration).
7 Extract the retaining clips and release tho 
outer cables from the transmission brackots.
8 Remove the centre console as described in 
Chapter 11.
9 Remove tho gear lever housing as 
described in Section 2, then pnse the selector 
innor cable socket joints from the base of the 
gear levtr.
10 Undo the screws and remove the 
tnm/soundproofinq panel from under the facia 
on the left-hand sido.
11 Whe-e applicable, undo tho bolts securing 
tho engine control module (ECM) mounting 
bracket lo the floorpan, noting that one of the 
bolts sccuros an earth cable Move the 
bracket and control module to one side.
12 Undo the nuts securing the cablo ontry 
cover plate to tne bulkhead.
13 Note tne routing of tho cables under me 
facia and in the engine compartment, as an 
aid to refitting. Release any adjacent 
components as necessary thon pull the 
cables into the passenger compartment and 
remove them from tho car.
Refitting
14 Retitting is a reversal ot removal, noting 
the following (see illustration).
a) The cable marked at both ends with 

yello# paint connects to the gear kiver 
housing left-hand link plate, and the 
vertical selector lever on the left-hand end 
o f ths transmission.

b) When routing the sefector cables through 
the passenger and engino compartments, 
onstse that the cables are not kinked or 
rorceo through any s lia ifj L/arnJ$, ca this 
w ill impede their operation.

c) Ltgh'-fy grease tho cable ball-end fittings 
before reconnecting.
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3.20a Remove tho nut. withdraw the pivot 
bolt and detach the selector rod from the 

transmission

3.20b Collect the washers and bushes, 
making a careful note of their order of 

fitment

3.2S Slacken the selector rod adjustment 
collar locknut to alter the length of the 

selector rod

Other models (rod)
Removal
15 Chock the rear wheels, apply the 
handbrake, then jack up the front of the car 
and support it on axle stands.
16 Where applicable, undo the nuts and 
remove the cover plate from the lloorpan, to 
expose the base of the gear lever.
17 Unscrew the flange nut and withdraw the 
pivot bolt trom the selector rod joint at the 
base of the gear lever.
18 Collect the washers and bushes, making a 
caroful note of their order of fitment.
19 Lower the car to tho ground, then remove 
the air cleaner as described in Chapter 4A. 
and the battery as described In Chapter 5A, to 
gain access to the top of the transmission.
20 Slacken and withdraw the pivot bolt and 
detach the selector rod from the transmission. 
Collect the washers and bushes, making a 
careful note of their order ol fitment (see 
illustrations).
21 Withdraw the solector rod from tho 
underside of the car.
R efitting
22 Refitting is a reversal of removal, noting 
the following points:
a) Lubricate the pivot points at either end 

the end o f the selector rod using a 
suitable multi-purpose grease.

b) Insert the selector rod- to- transmission 
pivot bolt from above and tighten to the 
specified torque.

c) On completion, check and if necessary 
adjust the length o t the selector rod. as 
described In the next sub-Section.

Adjustment
23 Move the gear lever into first gear.
24 Check that the gearchange lever is resting 
against the end stop at the top right-hand side 
of the gear lover housing. In this position, 
check that the distance between tho end of 
the selector rod adjustment collar and the 
boss at the end of the selector rod is 
approximately 8 mm.
25 If adjustment is required, slacken the 
selector rod adjustment collar locknut and 
adjust tho selector rod until the measurement

described in the previous paragraph is 
achieved (see illustration)
26 On completion, tighten the adjustment 
collar locknut to the specified torque.

4 Oil seals ■ 
renewal I

Driveshaft oil seals
1 Chock the 'ear wheels, apply the hand
brake. tnen jack up the front of the car and 
support it on axle stands. Remove the 
appropriate front roadwhoel.
2 Drain the transmission oil as described In 
Section 6. or bo prepared for oil loss as the 
driveshaft is removed.
3 Remove the appropriate driveshaft as 
described in Chapter 8.
4 Note the correct fitted depth of the 
driveshaft oil seal in its housing, then carefully 
prise it out of position using a large flat- 
bladed screwdriver. Take great care to avoid 
scoring the seal housing.
5 Remove all traces of dirt from the area 
around the oil seal aperture, then apply a 
smear of grease to the outer lip of the new oil 
seal. Ensure the seal is correctly positioned, 
with its sealing lip facing inwards, and tap it 
squarely into position, using a suitable tubular 
drift (such as a socket) which bears only on 
trie hard outer edge of the seal. Ensure tho 
seal is fitted at the same depth in its housing 
that the original was.
6 Refit the driveshaft as described In Chap
ter 8.
7 Refill/top-up the transmission with the 
specified type and amount of oil. as described 
in Section 6

Input shaft oil seal
Note: This operation does not apply to 1.6 
and 1.8 litre  models with the M3P trans
m ission. On these models, the input shaft 
guide sleeve is pressed into the transmission, 
and can only be removed using special tools.
8 Remove the transmission as doscribed in 
Section 7.

9 With reference to Chapter 6. remove tho 
clutch release bearing from the release fork 
and slide it off the input shaft guide sleeve. On 
turbo modols. remove the clutch slave 
cylinder from the input shaft guide sleeve.
10 Where applicable, free the release fork 
dust gaiter from the bellhousing and withdraw 
the release fork from the pivot ball-stud.
11 Undo the bolts and remove the guide 
sleeve from the bellhousing
12 On non-turbo models, carefully lever the 
old oil seal from the guide sleeve.
13 On turbo models, carefully lever tho old
oil seal out of the bellhousing. The seal may 
also be removed by carefully drilling two 
holes in the front face of the seal and 
threading a self-tapping screw into each 
hole. The seal can thnn be cased from its 
seat by pulling on the heads of the self
tapping screws with a pair of pliers. If this 
method is used, take great care to avoid 
drilling into the surface o f the seal housing or 
the Input shaft.
14 Thoroughly clean the oil seal housing in 
the guide sleeve/transmission casing (as 
applicable)
15 Lubricate the new seal and fit It to the 
bellhousing/input shaft sleeve, with the lip 
facing towards the transmission casing. Use a 
socket or suitable tubing to drive the seal 
squarely into its housing.
16 Rofit the input shaft sleeve to the 
transmission casing, and tighten the securing 
botts to the specified torque.
17 Refitting the remainder of the release 
boarlng components is a reversal of removal. 
Do not apply any grease to the transmission 
Input shaft, the guide sleeve, or the release 
bearing itself, as these components have a 
friction-reducing coating which does not 
require lubncation.
18 On non-turbo models, lubricate tho 
release fork pivot ball-stud sparingly with 
molybdenum disulphide grease. With the 
bearing and release fork In position, secure 
the release fork to the slave cylinder lug on 
the bellhousing with a cable-tie or similar, to 
hold it In place as the transmission is 
refitted.
19 Refit tho transmission (see Section 7).
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5.1 Reversing light switch (arrowed) • 
GDI engine model

5 Reversing light switch -
removal and refitting

GDI engine models

Removal
1 The reversing light switch is located on the 
upper face of the transmission on turbo and 
GDI models (see illustration), or at the rear 
of the transmission casing on tho left-hand 
side of tho differential housing on all othor 
models.
2 Clean around the switch, disconnect the 
wiring connector and unscrew the switch (seo 
illustration).

Refitting
3 Refit by reversing the removal operations.

5.2 Unplug the w iring from the reversing 
light sw itch -  M5P transmission

Manual transmission oil -  
draining and refilling

Note: Ideally, Ihe transmission o il should be 
drained im m ediately a fter the car has been 
driven. This w ill ensure that any contaminants 
are drainod out a Iona with Ihe oil, rather than 
remaining at the bottom  o f the transmission 
casing.

Draining
1 Jack up the front of the car and support rt 
securely on axle stands (see Jacking and 
vehicle support). Remove the engine 
undorshietd, and position a suitabk) container 
beneath the transmission.
2 On the left-hand of the transmission casing 
on turbo models, you will see the filler/level

6.3 Unscrew and remove the drain plug ■ 
M5P transmission

plug and drain plug. GDI engine models have 
tho transmission drain plug at the base of the 
casing (see illustration), and the filter plug 
(marked OIL) on tho front of the unit. On all 
other models, the drain plug is located on the 
underside of the transmission casing.
3 Unscrew and remove the drain plug and 
allow the oil to drain Into the container (see 
illustration).
4 Whon all the oil has drained, refit the drain 
plug and tighten it securely.

Refilling
5 Wipe clean the area around the filler/level 
plug and unscrew the plug f'om the casing 
(refer to Chapter 1. Section 10, for more 
details).
6 Fill the transmission through the filler/level 
plug hole with tho correct type of oil. The oil 
levd is correct when tho oil begins to run out 
of the plug hole.
7 Wait until the oil level settles (until the oil 
flowing from the hole stops), then refit the 
filler/lovel plug, and tighten it securely. Lower 
the car to tho ground, drive It for a short 
distance, then check for loaka.
8 Dispose of the old oil safely in accordance 
with environmental regulations.

7 Manual transmission -  
removal and refitting

7.8 Unbolt the earth cable from  side of the 
transmission casing

7.9 Oil temperature sensor wiring plug 
(arrowed) -  GDI engine model

Removal
1 Park the car on a level surface and apply 
the handbrake.
2 Put the gear lever in neutral.
3 Undo the socuring screws and lift off the 
engine cover panel.
4 Refer to Chapter 5A and remove the 
battery.
5 Rofer to  Chapter 4A or 4B. and remove the 
air cleaner assembly and a l relevant inlet 
ducting around the left-hard side of the 
engine (loft as seen from the diver's seat).
6 On turbo models, slackon the hose clips 
and disconnoct the intake air ducting from the 
turbocharger and intercooler. Release the 
ducting from its support bracket and then 
remove it from the engine conrpartment.
7 Disconnect the selector cables/rod (as 
applicable) from the transmission as 
described in Section 3. On models with 
selector cables, unbolt the seector mounting 
bracket trom the top of the transmission 
casing, and position it to one side.
8 Unbolt the earth cable from side of the 
transmission casing (see illustration)
9 Disconnect the wiring connector from tho 
reversing light switch (see Section 6). On GDI 
engine models, also disconnect the 
transmission oil temperature sensor on the 
front of the casing (see illustration).
10 Remove the securing screws and dotach 
the wiring harness clip(s) fron the top of the 
transmission casing.
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11 Where applicable, disconnect the wiring 
from the temperature sensor at the left-hand 
side of the cylinder head (see illustration).
12 On all except turbo models, remove the 
clutch slave cylinder from the top of the 
transmission casing with reference to Chapter 
6. Wrap a cable-tle around the slave cylinder 
to prevent the piston from being pushed out. 
On turtoo models, undo the union and 
disconnect the slave cylinder hydraulic pipe 
from at the coupling at the top of the 
transmission casing; be prepared for some 
hydraulic fluid spillage
13 Remove the spring clip and release the  
slave cylinder hydraulic pipe from the front of 
the transmission casing.
14 On all except GDI engine models, remove 
tho two securing screws and withdraw the  
crankshaft position (flywheel) sensor from the 
top of the transmission bellhousing. Move the 
sensor to one side with tho wiring still 
attached (see Chapter 4A for details).
15 Remove the starter motor with reference 
to Chapter 5A.
16 Undo all tho transmission-to-ongine 
retaining bolts that are accessible from above. 
Note that the bolts are not all ot equal length, 
so make a careful note of where each one is 
fitted (sec illustration).
17 Position a engine lifting beam across the 
engine compartment, and attach the jib to the 
lifting eyelets at both onds of the cylinder 
head. Adjust the height of Ihe jib so that the 
toad is just taken off the engine mountings.
18 Unbolt and remove tho 
engine/transmission left-hand mounting 
together with its bracket, with reference to 
Chapter 2A or 2B.
19 Check that the handbrake is applied, then 
chock the rear wheels, jack up the front ot the 
car and rest it securely on axle stands. 
Remove both front roadwheels.
20 Remove tho splash guard from the 
underside of the engine compartment, then 
remove the splash guard from the left-hand 
side of the engino compartment via the left- 
hand wheel arch.
21 Drain the oil from the transmission as 
described in Section 6.
22 On turbo models, slacken the hose clips 
and disconnect the Intake air ducting from the 
intercooler and throttle body. Release the

7.11 Disconnecting the cylinder head- 
mounted temperature sensor -  GDI engine

ducting from its support bracket and remove 
it from the engine compartment.
23 Except on GDI engines, unbolt and 
remove tho exhaust downpipo heat shieJd. to 
allow access the right-hand dnveshaft.
24 Ensure that the engine lifting beam is 
supporting the combined weight ot the engine 
and transmission, then unbolt the 
engine/transmission front and rear mountings 
from the engine/transmission crossmember, 
with reference to Chapter 2A or 2B.
25 Slacken and withdraw the securing bolts 
and remove the engine/transmission 
crossmember from the underside of tho 
engine compartment (see illustrations) 
Collect the bushes, washers, grommets and 
support plates, making a careful note of their 
order of fitment to ensure correct reassembly 
later. Note also that the secunng bolts are of 
unequal lengths.
26 Where applicable on early models, 
withdraw the locking pin and disconnect the 
speedometer drive cable from the 
transmission
27 Referring to Chapter 8. remove the left- 
hand driveshaft completely, but only remove 
the right-hand driveshaft from the 
transmission and the intermediate bearing 
bracket, leaving it connected at tho steering 
knuckle end. Support the driveshaft using a 
length of wire, to avoid straining the CV joints.
28 Support the transmission from below on a 
trolley jack.
29 Undo the remaining bolts securing the 
transmission bellhousing to the engine. 
Withdraw the transmission squarely o ff the

7.16 Undo all the transmission-to-ongine 
retaining bolts that are accessible from  

above

engine dowels, taking care not to allow the 
weight of the transmission to hang on the 
clutch driven plate (see illustration). It will be 
necessary to lower the engine slightly, by 
adjusting the height of the engine lifting beam 
jib, to allow the transmission to be withdrawn. 
Ensure that the exhaust system Is not put 
under undue strain as the engine is lowered -  
if necessary, release some of the exhaust 
mountings from under the car.
30 Lower the jack and remove the 
transmission from under the car.

Refitting
31 The transmission is refitted by a reversal
ol the removal procedure, bearing in mind the 
following points.
a) Ensure the bellhousing locating dowels 

are correctly positioned prior (o 
installation.

b) On non-turbo models, secure tho clutch 
release fork to the slave cylinder lug on 
the bellhousing with a cable-tie or similar, 
to hold It in place as the transmission is 
refitted.

c) Do not apply any grease to the 
transmission input shaft, the guide sleeve, 
or the release bearing itself, as these 
components have a friction-reducing 
coating which does not roquire 
lubrication.

d) Reconnect the selector cables/rod to the 
transmission as described in Section 3. 
Where applicable, check the adjustment 
of the selector rod mechanism as 
described at tho end o f Section 3.

7.25a Unscrew the bolts. . .
7.25b . . .  and remove the 

engine/transmission crossmember from  
below the engine compartment

7.29 Withdraw the transmission squarely 
off the engino dowels
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e) Refit any exhaust system components 
which were disturbed, as described in 
Chapter 4C.

1) Tighten all nuts and bolts to the correct 
torque (where specified).

g) Bleed the clutch hydraulic system as 
described in Chapter 6.

h) Refill the transmission with the specified 
grade and quantity of oil. as described in 
Section 6.

s n r a s

8 Manual transmission 
overhaul -
general information

Overhauling a manual transmission is a 
difficult job for the do-it-yourselfer. It 
involves the dismantling and reassembly of 
many small parts Numerous clcararces

must be precisely measured and. if 
necessary, changed with selected spacers 
and circlips. As a result, if transmission 
problems arise, while the unit can be 
removed and refitted by a competent do-it- 
yourselfer. overhaul should be left to a 
transmission specialist. Rebuilt trans
missions may be available -  check with your 
dealer parts department, motor factors, or 
transmission specialists. At any rate, the 
time and money involved in an overhaul is 
almost sure to exceed the cost of a rebuilt 
unit.

Nevertheless, it's not impossible for an 
inexperienced mechanic to rebuild a 
transmission, providing the special tools are 
available, and the job is done in a deliberate 
step-by-step manner so nothing is 
overlooked.

The tools necessary for an overhaul

Include: internal and external circlip pliers, a 
bearing puller, a slide hammer, a set of pin 
punches, a dial test indicator, and possibly a 
hydraulic press. In addition, a large, sturdy 
workbench and a vice or transmission stand 
will be required.

During dismantling of the transmission, 
make careful notes of how each pan comes 
off, where it fits in relation to other parts, and 
what holds it in place.

Before taking the transmission apart for 
repair, it will help if you have some >dea what 
area of the transmission is malfunctioning. 
Certain problems can be closely tied to 
specific areas in the transmission, which can 
make component examination and 
replacement easier. Refer to the Fault finding 
section at the rear of this manual for 
information regarding possible sources of 
trouble.



Chapter 7 Part B:
Automatic transmission
Contents
Automatic transmission -  fault diagnosis......................... <. . . . .11
Automatic transmission -  removal and refitting .................................10
Automatic transmission fluid -  draining and refilling........................ 2
Automatic transmission fluid level chock .......................See Chapter 1
Electronic control unit (ECU) -  removal and refitting.........................  8
General information.............................................................................  1

Kickdown switch -  removal and refitting...........................................  6
Oil seals -  renewal..............................................................................  9
Selector cable -  removal, refitting and adjustment...........................  3
Selector lever housing -  removal and refitting .................................  4
Shift lock system components -  removal and refitting ..................... 7
Transmission control system sensors -  removal and refitting ........  5

Degrees of difficulty
Easy, suitable for & Fairly easy, suitable Fairty difficult Difficult, suitable for Very d rffkxit
novice with Irttte for beginner with suitable for competent ^ experienced DIY suitable for expert DIY <
experience some experience DIYmechanc mechanic *5 or professional

Specifications
G e n e ra l
Type ........................................................................

Designation..............................................................

R a tio s
Four-speed transmission:

1 s t........................................................................
2 n d ......................................................................
3 rd ........................................................................
4th ......................................................................
Reverse................................................................
Final drive:

Non-turbo m odels...........................................
Turbo models .................................................

Five-speed transmission:
1 s t........................................................................
2nd ......................................................................
3 rd ........................................................................
4 th ........................................................................
5 th ........................................................................
Final drive:

Non-turtso m odels...........................................
Turbo modols .................................................

L u b r ic a t io n
Lubricant type..........................................................
Capacity:

Four-speed transmission:
Drain and re fill.................................................
Volume in torque converter.............................
Difference between MAX and MIN on dipstick 

Five-speed transmission:
Drain and re fill.................................................
Volume in torque converter.............................
Difference between MAX and MIN on dipstick

Computer-controlled four- or five-speed with torque converter lock-up
on three highest gears
AW 50-42 (4-speed) or AW55-50 (5-speed)

3.74:1  
2.14:1 
1.42:1 
1.02:1 
4.09:1

3.10:1  
2.76:1

4.77:1
2 99 :1  
1.96:1 
1.32:1 
1.02:1

2.86:1
2.44:1

See Lubricants and fluids

7.7 litres
2.5 litres 
0.5 litres

7.5 litres
3.0 litres approx 
0.2 litres
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Torque wrench settings
Fluid temperature se n so r...................
Selector cable bracket to transmission
Selector cable entry cover p la te .........
Selector housing b o l ts .....................
Torque converter-to-dnveptate bolts"
Transmission drain p lu g .....................
Transmission speed se n so r...............
Transmission-to-engine b o lts .............
Vehicle speed sensor .......................
* Now bolts must be used

Nm Ibf ft
25 18
25 18
10 7
25 18
35 26
40 30
6 4
48 35
6 4

1 General information

The automatic transmission is a conputor- 
controlled four- or five-speed transmission 
with torque converter lock-up on the highest 
three gears. The five-speed unit replaced the 
four-speed for 2001 model year, but apart 
from the extra ratio and revised software, the 
new unit is very similar to the old one.

Tho unit is controlled by an electronic 
control unit (ECU) wriich receives signal inputs 
from various sensors relating to transmission 
operating conditions. Information on engine 
parameters are also sent to the ECU from the 
engine management system. From this data, 
the ECU can establish the optimum gear 
shifting speeds and lock-up engagement 
points according to the driving mode 
selected.

Drive is taken from the engine to the 
transmission by a torquo converter. This ts a 
type of fluid coupling which under certain 
conditions has a torque multiplying effect. The 
torque converter is mechanically locked to the 
engine, under the control of the ECU. when 
the transmission is operating In the three 
highest gears. This eliminates losses due to 
slip, and improves fuel economy.

On four-speed modols. tho gear selector 
has six positions: P. R, N, D, 3 and L. Five- 
speed versions have an extra selector 
position, with P. R, N. D. 4, 3. ard L  In 
position P. the transmission is mechanically 
locked: this position must only be engaged 
when the vehicle is stationary. In position R, 
reverse is engaged, in N neutral. In position D, 
gearchanging is automatic throughout the 
range. In positions 3 or 4. the next gear up is 
blocked and automatic gearchanging occurs 
in the lower gears, making it a suitable 
selection for driving In mountainous regions. 
In position L, only first and second gears are 
available.

On four-speed modols. tho mode switch 
has three selectable functions; ECON. SPORT 
and WINTER. In ECON mode the transmission 
changes up to a higher gear and engages 
lock-up as early as possible for maximum 
economy, whilst in SPORT mode, tne gear 
changing points are selected for maximum 
performance. In WINTER mode, the

transmission will allow starting from rest in a 
higher than normal gear to avoid wheelspin in 
poor road conditions. This mode can also be 
used to restrict gear changing in D. 3 and L 
when road conditions dictate the need for 
more direct control of gear selection.

On the later five-speed transmission, the 
only selectable function is W. for winter mode, 
which operates in a similar fashion to trie 
earlier unit. The previous sport and economy 
modes have now been incorporated into the 
transmission's normal function -  the decision 
as to which operating mode to use is 
determined by the ECU. based on throttle 
position ana its raie of change (this 
information is derived from the throttle 
position sensor signal). In this way. 
gearchanges can be economy-orientated, but 
full acceleration is always available on 
demand.

A kickdown facility causes the transmission 
to shift down a gear (subject to engine speed) 
when the throttle is (ully depressed. This is 
useful when extra acceleration is required. 
Kickdown, like the other transmission 
functions, is controlled by the ECU.

Generally, tho engine can only be started in 
positions P and N. On certain modols. the 
engine can only be started in position P. 
thanks to a safety/security feature called 
Shiftlock. With this system, the ignition key 
can only be removed from the 
ignition/steenng lock if the selector lever is 
placed in position P. On restarting the car, the 
selector lever can only be moved from the P 
position once the ignition switch is turned to 
position II and the brake pedal is pressed. If 
necessary, the Shiftlock system can be 
overridden by turning the ignition switch to 
position II and depressing tho Shiftlock 
override button to the nght of the selector 
lever.

In addition to control o l the transmission, 
the ECU incorporates a built-in fault diagnosis 
facility. A fault is signalled to the driver by the 
flashing of the warning light on trie Instrument 
panel. The ECU then reverts to an emergency 
(limp-home) program which ensures that two 
forward gears and reverse will always be 
available, but gearchanging must be 
performed manually. If a fault of this nature 
does occur, Ihe ECU stores a series of signals 
(or fault codes) for subsequent read-out via 
the diagnostic unit located in the engine 
compartment.

The automatic transmission is a complex 
unit, but if it is not abused it w ll be reliable 
and long-lasting. Repair cr overhaul 
operations are beyond the scope of many 
dealers, lei alone the home mechanic; 
specialist advice should be sought if problems 
arise which cannot be so licd by the 
procedures given in this Chapter.

2 Automatic transmission fluid
-  draining and refilling ^

1 Renewal ut aotCMrmtic tiansmission fluid is 
not a service requirement, and will normally only 
bo nccossary in the following circumstances.
a) If tho on-board diagnostic system has 

logged a fault code indicating fluid  
temperature loo high (see Section 11).

b) If the fluid is discoloured or has a burnt 
smell resulting from hard and continuous 
operation o f the transmission

c) Water is present in the fluid, indicated by 
a grey colour and possible presence ot 
water droplets. If such contamination is 
found, the source must be triced  and 
rectified, and the transmission and fluid  
cooler pipes must be thoroughly cleaned 
and flushed. In severe cases, a new 
transmission unit may be needed.

d) tf the car is continuously used fo r taxi 
work or extended penods o f trailer 
towing, the fluid should be changed at the
40 000 mile (60 000 km) service interval.

2 Raise and securely support the front of the 
car (see Jacking and vehicle support).
3 Remove tho splash guards frcm underside 
of the engine compartment.
4 Remove the drain plug located on the nght- 
hand side of the casing, below and just 
forward of tho driveshaft. Allow the contents 
of the transm ission to  drain into a suitable 
draining container Refit the drain plug, using 
a new sea) if necessary, and tighten It to the 
specified torque
C aution: I f  the vehicle has ju s t been run, 
the  transm ission flu id  m ay be very h o t -  
p ro tect your hands to avoid scalding.
5 Refit the splash guard(s) and tower the car 
to the ground.
6 Rcfor to Chapter 5A and remove tho 
battery, then unbolt and remove the battery 
tray; this allows improved access to the top ol 
the transmission.



Automatic transmission 7B*3

7 Clean the 1lutd cooler return hose unon on 
the transmission, then disconnect the hose at 
the transmission union. Suitably plug ths open 
union on the transmission.
8 Attach a clear plastic hose to the enc of tho 
fluid cooler return hose. Lead the hose into 
the draining container.
9 Temporarily refit the battery tray and 
battery.
10 Apply tho handbrake and move the gear 
selector lever to the P (Park) position.
11 Add 2.0 litres of fresh automatic 
transmission fluid of the specified type via the 
dipstick tube.
12 Start the engine and allow it to idle. Fluid 
will flow into the draining container When 
bubbles appear in the fluid running through 
the clear hose, stop the engine.
13 Add a further 2.0 litres of fresh automatic 
transmission fluid of the specified type via the 
dipstick tube.
14 Repeat paragraph 12. then remove the 
battery and battery tray. Remove the plastic 
hose and reconnect the fluid cooler return 
hose to the transmission.
15 Refit the battery tray and battery securely.
16 Add a further 2.0 litres of fresh automatic 
transmission fluid.
17 Start the engine and allow it to tdle. Move 
the gear selector lever through all tho gear 
positions, stopping for four to five seconds in 
each position. Return the selector levei to the 
P position, wait for two minutes then check 
the fluid level as described in Chapter 1, using 
the COLD markings on the dipstick. ~op-up 
as necessary.
18 Dispose ot the old tluid safely (see 
General repair procedures).
19 Any fault codes stored in the transmission 
control modulo's memory should now be 
erased electronically; this operation can only 
be carried out by a Volvo dealer using 
dedicated diagnostic equipment.

3 Selector cable -
removal, refitting .
and adjustment ^

Removal
1 Park the car on a level surface then refer to 
Chapter 4A. and remove the air cleaner 
assembly.
2 Refer to Chapter 5A and remove the battery 
and battery tray.
3 Working In the engine compartment, 
extract the locking clip and washer securing 
the selector inner cable to the gear shift 
position sensor lever.
4 Undo tho two nuts and remove the washers 
(where fitted) securing the selector outer cable 
bracket to  the transmission. Lift the bracket 
off the mounting studs and release tho inner 
cable end from the shift position senso' lover.
5 Release the selector cable from the clip on 
the wiring connector bracket, at the engine 
compartment bulkhead.

3.12 Undo the tw o nuts (arrowed) securing 
the cable entry grommet to the bulkhead

6 Undo the securing nuts and remove the 
heat shield from the engine compartment 
bulkhead.
7 Remove the centre console as described In 
Chapter 11.
8 Extract the retaining clip securing the 
selector outer cable to the gear selector 
housing.
9 Undo the securing bolts and remove the 
selector lever housing from the floorpan (see 
Section 4). Extract the retaining clip securing 
the selector inner cable to tho base of the 
gear selector I ever -  this is in the form of a 
roll-pin. pulled out (or tapped out) to the side.
10 Undo the screws and remove the 
trim/soundproofing panel from under the facia 
on the left-hand side.
11 Where applicable, undo the screws and 
remove the carpet support plate under tho 
centre of the facia on the left-hand side. Beod 
back tho carpot to allow the support plate to 
be withdrawn.
12 Undo the two nuts securing ihe cable 
entry grommot to the bulkhead (see 
illustra tion) Where applicable, release the 
shift lock cable from the selector cable.
13 Note tho routing of the cable under the 
facia, and in tho engino compartment, as an 
aid to refitting. Release any adjacent 
components as necessary then pull the cable

lover rearward one position to R (Reverse)

into the passenger compartment and remove 
it from the car -  the help of an assistant will be 
required to help guide the cable through the 
bulkhead.

Refitting and adjustment
14 From inside the car. carefuly feed tho 
cable through into the engine compartment, 
onsuring correct routing.
15 Reconnect tho cablo to  the oclcctor lover 
and housing, and secure with the -etaining pin 
and clips. Refit the selector lever housing to 
tho floorpan. and tighten the securing bolts to 
the specified torque.
16 Refit the cablo entry grommet, carpot 
support plate and the trim/soundproofing 
oanel.
17 Refit the centre console as desenbed in 
Chapter 11.
18 Move the gear selector lever to position R 
(Reverse). Ensure that the gear lever and 
cable position do not mcve during 
subsequent operations.
19 Working in the engine compartment, 
move tho gear position sensor lever as far 
tow ard as it will go to the P (Park) position. 
Ensure that the correct goar is selected by 
releasing the handbrake and tryirg to roll the 
car; the transmission should be locked. Re
apply the handbrake.
20 Move the gear shift position sensor lever 
rearward one position to R (Reverse) (see 
illustration)
21 Without moving the selector cable or gear 
shift position sensor lever, locate the inner 
cable on the gear shift position sensor lever 
and position the outer cable bracket on the 
transmission studs. Secure the bracket with 
the nuts (and where applicable tie  washers) 
and tighten tho nuts to the specfied torque. 
Secure the cable Innor with the spring clip 
(see illustration).
22 Refit the locking clip and wasier securing 
the cable to the transmission.
23 Check the adjustment of the selector 
cable, by moving the gear sooctor lever 
(Inside the car) to the N (neutral) position. 
Without touching tho locking button, move the 
lever forward slightly then backwards slightly. 
Play should bo felt In both directions.
24 On completion, refit the hest shield, air 
cleaner assembly, battery tray and battery.

3.21 Cable bracket nuts (A) and inner 
cable spring clip (B)
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4.9 Selector lever housing securing botts (A) 
and selector cable securing clip (B)

4 Selector lever housing -
removal and refitting

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 Grasp the gear lever gaiter around the 
internal retaining clip, turn the gaite' and clip 
clockwise through 90° and pull the gaiter 
down. Ensure that the retaining clip returns to 
its original position after releasing the gaiter.
3 Jerk the gear lever knob sharply upwards to 
remove it from the selector lever. Note that 
considerable force will be required :o release 
it. Volvo state that the knob cannot be re-used 
once it has been removed, but there should 
be no harm in trying to do so.

4 Refer to Chapter 11 and remove the centre 
console.
5 Remove the selector illumination bulbholder 
from the base of the indicator panel.
6 Where applicable, remove the shift lock 
solenoid and microswitch as described in 
Section 7.
7 Extract the retaining clip securing the 
selector outer cable to the gear selector 
housing (see illustration 4.9).
8 Release the wiring harness from the clips at 
the side of the lever housing and unplug the 
wiring at the connectors.
9 Slacken and withdraw the bolts which 
secure the lever housing to the floorpan (see 
illustration).
10 Extract the retaining pin securing the 
selector inner cable to the gear selector lever, 
as described in Section 3.
11 Lift the housing from the floorpan and 
remove it from the car.

Refitting
12 Refitting is a reversal of removal, but 
tighten the lever housing securing bolts to the 
specified torque. When refitting the gear lever 
knob, push it firmly into position ensuring that 
it is securely seated in the snap catches. Also 
ensure that the lock button locates on the 
catches in the gear lever pushrod.

5 Transmission control f̂ >
system sensors -  iv
removal and refitting ^

Transmission speed sensor 
R em oval
1 The transmission speed sensor is located

on the upper surface of :he transmission 
casing, underneath the left-hand engine 
mounting bracket (see illustration).
2 Remove the plastic cover panel from the 
top of the engine then refer :o Chapter 5A and 
remove the battery.
3 Refer to Chapter 4A and remove the air 
cleaner assembly and inlet ducting.
4 Unbolt and remove the battery tray anc 
detach the air cleaner bracket.
5 Unplug the transmission main wiring 
connector(s) on the top of the transmission 
housing. Release the harness securing clips 
then undo the screws and remove the wiring 
harness bracket.
6 Remove the engine/transmission left-hand 
mounting bracket from the transmission, as 
described in Chapter 2A. Note that this wil> 
involve supporting the lef:-hand side of the 
engine and transmission using a lifting beam 
or an engine crane.
7 Unplug the sensor wiring connector.
8 Wipe clean the area around the sensor, 
then undo the retaining bolt and remove the 
RPM sensor from the top of the transmission 
housing.
Refitting
9 Smear some clean automatic transmissior 
fluid on the sensor O-ring seal, then locate the 
sensor in position on the transmission. Secure 
with the retaining bolt and tighten to the 
specified torque.
10 The remainder of the refitting procedure is 
a reversal of removal. On completion, adjus: 
the selector cable as described in Section 3.

Vehicle speed sensor
Removal
11 The vehicle speed sensor is mounted on 
the upper surface of the transmission 
towards the rear of the unit, above the 
differential housing (see illustration 5.1).
12 Remove the plastic cover panel from the 
top of the engine, then refer to Chapter 4A 
and remove the air cleaner assembly and inlet 
ducting.
13 Release the wiring harness from the cable- 
ties at the top of the transmission casing.
14 Undo the securing screws and detach the 
wiring harness connector bracket from the 
transmission.
15 Wipe clean the area around the sensor 
remove the securing screw and then withdraw 
the sensor from the transmission casing 
Unplug the wiring connector.
R efitting
16 Smear some clean automats
transmission fluid on the sensor O-ring sea) 
then locate the sensor in position on the 
transmission.
17 Fit the sensor securing screw and tighten 
to the specified torque.
18 Reconnect the wiring plug to the sensor.
19 Hefit the wiring harness connector 
support bracket and fit the connector to the

- bracket.
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20 Secure the harness in position with now 
cable-ties.
21 Refit the air cleaner assembly with 
reference to Chapter 4A.

Fluid temperature sensor
R em ova l
22 The transmission fluid temperature sensor 
is located on the underside of tho 
transmission (see illustration).
23 Removo the plastic cover panel from the 
top of the engine then refer to Chaptor 5A and 
remove the battery.
24 Refer to Chapter 4A and remove the air 
cleaner assembly and inlet ducting.
25 Unbolt and remove the battery tray and 
detach the air cleaner bracket.
26 Unplug the transmission main wiring 
connector(s) on the top of the transmission 
housing. Release the harness securing clips, 
then undo tho screws and remove the wiring 
harness bracket.
27 Disconnect the selector cable from the 
gear shift position sonsor. as described In 
Section 3.
28 Remove the gearshift position setsor as 
described later In this section
29 Haise the front of the car and support it 
securely on axle stands.
30 Drain the transmission fluid as described 
in Section 2.
31 Wipe clean the area around the sensor, 
then unscrew it from the front of the 
transmission housing. Place a container 
beneath the sensor as it is unscrewed, as 
there will be fluid spillage.
32 Unplug the sensor wiring at the 
connector. Noto the routing of tho sensor 
wiring and carefully pull il clear Remove tho 
sonsor from the car.
Refitting
33 Smear some clean automatic 
transmission fluid on the sensor O-rng seal, 
locate the sensor in position and tighten to the 
specified torque.

34 The remainder of tho refitting procedure is 
a reversal of removal, but refill the 
transmission with fresh fluid as described in 
Section 2.

Gear shift position sensor 
R em oval
35 Remove tho plastic cover panel from the 
lop of the engine, then rofor to Chapter 5A 
and remove the battery.
36 Refer to Chapter 4A and remove the air 
cleaner assembly and inlet ducting.
37 Unbolt and remove the battery tray and 
detach the air cleaner bracket.
38 Unplug the transmission main wiring 
connector(s) on the top of tho transmission 
housing. Release the harness securing clips, 
then undo the screws and remove the wiring 
harness bracket
39 Disconnect the selector cable from the 
gear shift position sensor, as doscribed in 
Section 3.
40 Remove the securing clip, undo the nut 
and remove the lever from the gear shift 
position sensor shaft (see illustration)
41 Lift the dipstick tube upwards from the 
lidiismissiun casing and rotate rt to allow tho 
sensor to be removed.
42 Slacken and withdraw the securing 
screws and lift the sensor from the top ot the 
transmission casing (see illustration 5.40). 
R e fittin g
43 Refitting is a reversal of removal, noting 
the following points (see illustration):
a) When fitting the sensor to the 

transmission casing, ensure that, with the 
sensor shaft in the Neutral position, the 
flats on either side o f the lever are lined 
up with the marking cast into the top o f 
the sensor body

b) Tighten a ll nuts and bolt to tho correct 
torque, where specified.

c) On completion, adjust the selector cable 
as desenbed In Section 3.

5.22 Transmission oil temperature sensor 
(arrowed)

Kickdown switch -
removal and refitting I

Note: On models bu ilt a fter J998. the 
kickdown sw itch is incorporated Into the 
accelerator cable assembly -  refer to Chap
ter 4A, Section 4, for details.

Removal
1 The kickdown switch is located directly 
uiHJernodlh the accolorator pedal
2 Before starting work, disconnect the battery 
negative load (see Disconnecting the battery).
3 To gain access to the switch, release the 
carpet from Its securing clips and the 
surrounding trim panels.
4 Fold up the rubber cap, then depress tho 
retaining lugs and withdraw the kickdown 
switch from its holder. Unplug the wiring 
connector.

Refitting
5 Refitting is a reversal of removal. If a new 
switch has been fitted, it is recommended that 
any fault codes stored in the transmission 
control system are erased; this operation can 
only be carried by a Volvo dealer using 
dedicated diagnostic equipment.

5.40 Gear position sensor socuriig  screws (A) and shaft lever 
locknut (B)

5.43 With the sensor shaft in the Neutral position, the flats on 
either sido of the lever must line up w ith tho marking (arrowed) 

cast into the top of the sensor body
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7.3 Shiftlock cable details at Ignition 
switch end

A Cable retaining clip 
B Cable end fitting 
C Cable cover screws 
D Cable securing bolt

7 Shiftlock system 
components -
removal and refitting I

Cable
Removal
1 If not already done, select P.
2 Remove tho driver's-side lower facia panel 
and tho stoering column lower shroud, as 
described in Chapters 10 and 11.
3 Remove the cable securing bolt beneath 
the ignition switch, then the two cross-head 
screws securing the cable cover. Remove the 
cable from the ignition switch, recovering the 
cable retaining clip for refitting (see 
Illustration).
4 Remove the centre console as described In 
Chapter 11.
5 Pull the inner cable to the rear slightly, and 
unhook the end fitting from the lever at the 
base of the selector housing (soo illustration).
6 Slide the cable adjuster and cable outer 
sideways out ot the retaining bracket at tne 
base of the selector housing.
7 Work back along the cable, releasing it from 
the securing dips, and noting its routing for use 
when refitting. Remove tho cable from the car.

R efitting and adjustment
8 Refitting is a reversal of removal. Ensure 
that the selector lever is still In position P. and 
that the cable is routed as noted during 
removal. On completion, adjust the cable as 
follows.
9 Check the operation of the shiftlock 
system. When engaged, it should not bo 
possible to select any position other than P. 
until the ignition switch is turned to position II 
and the brake pedal (or the shiftlock override 
button) is pressed. Once the car has been 
driven, it should not be possiblo to remove the 
ignition key until the selector lever is placed In 
position P.
10 If adjustment is necessary, turn the cable 
adjuster sleeve at the base of the selector 
housing in tho required direction until correct 
operation is achieved (see illustration).

Solenold/microswitch
R em oval
11 Remove the centre console as described 
in Chapter 11.
12 Move the selector lever to position L. 
using tho shiftlock override button if 
necessary to release the shiftlock system.
13 Pull the solenoid wiring connector side
ways to unclip it from the selector housing, 
thon disconnect tho two halves of the plug.
14 Release the clip securing the solenoid to 
the selector housing, and remove the solenoid 
by squeezing together the two rotaining lugs 
(see illustration).
R efitting
15 Refitting is a reversal of removal.

8 Electronic control unit (ECU)
-  removal and refitting

$

on. Wait a further two minutes, to ensure that 
the transmission main relay is fully do- 
energised. If the engine cooling fan is running 
when the engine is switched off. wait for it to 
stop, then wait a further two minutes.
2 Remove the radto/cassette and/or storage 
tun from tho centre console, as described in 
Chapter 12 and/or Chapter 11.
3 Remove tho ashtray from the centre 
console as described In Chapter 11.
4 Unclip the trim panel from the nght-hand 
s<do of the centre console.
5 The ECU is mounted on a bracket, secured 
by a total of lour botts -  remove the bolts, and 
withdraw the ECU and bracket from under the 
facia.
6 Disconnect the ECU wiring connector, and 
remove the ECU from tho car. Take care not 
to touch the ECU connector pins, as damago 
from static electricity could rosult.

Refitting
7 Refitting is a reversal of removal. If a new 
ECU has been fitted, it will be nocossary to 
adapt it to the throttle position sensor signal, 
as follows.
8 Switch on the ignition, but do not start the 
engine. Depress the accelerator pedal fully. 30 
that tho kickdown switch operates, and hold it 
down for five seconds.
9 Release the accelerator pedal -  the new 
throttle position sensor signal will now be 
stored In the ECU momory.
10 Switch off the ignition.

Oil seals - 
renewal %

I

Removal
1 The automatic transmission ECU is located 
in tho passongor compartment, behind the 
facia/centre console. Ensure that the ignition 
is switched off before starting work (take out 
the key). Tho ECU will be damaged if the 
wiring plug is disconnected with tho ignition

Driveshaft seals
1 The procedure is the same as that 
described for the manual transmission in 
Chapter 7A. Section 4.

Input shaft/ 
torque converter seal
2 Remove the transmission as described in 
Section 10.
3 Pull the torque converter squarely out of tho 
transmission. Be careful, it is full of fluid.

7.5 Removing the shiftlock cable at the 
selector lever end cable adjustor sleeve (B)

7.14 Shiftlock solenoid/microswttch removal 
-  wiring connector (A) and retaining clip (B)
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4 Pull or lever out the ota seal. Clean the seat 
and inspect the seal rubbing surfacc on the 
torque converter.
5 Lubricate the new seal with clean automatic 
transmission fluid and fit it. lips inwards. Seat 
it with a piece of tube.
6 Lubricate the torque converter sleeve with 
clean automatic transmission fluid, and slide 
the converter into place, pushing it in as far as 
it will go.
7 Check that the torque converter is fully 
seated by measuring the distance from the 
edge ot the transmission housing face to the 
retaining bolt tabs on the converter The 
dimension should be approximately 14 mm.
8 Refit the transmission as desenbed in 
Section 10.
9 Check the transmission fluid level as 
described in Chapter 1 on completion.

Selector shaft seal
10 Remove the gear shift position sensor as 
described in Section 5.
11 Noto the fitted depth of the oxlsting seal, 
then prise it from the transmission using a flat- 
biaded screwdriver. Take great care to avoid 
scoring the seal housing (sec illustration).
12 Coat the new seal in clean automatic 
transmission fluid, then press it into position 
using a suitable long-reach socket as a drift 
(seo illustration)
13 Refit tho gearshift position sensor as 
described in Section 5.

10 Automatic transmission -  ^
removal and refitting \

Note: Arrangements must be made to support 
the engine from above to allow tho subframe 
to bo detached on the left-hand side. The best 
way to support the engine is with a lifting  
beam resting in the bonnet channels with an 
adjustable jib  appropriately placed. Trolley 
jacks and the help o f an assistant w ill also be 
required throughout tho procedure.

Removal
1 Park the car on a level surface and apply 
the handbrake.
2 Move the gear selector lever to N (neutral).
3 Refer to Chapter 5A and remove the 
battory. then undo the bolts and removo the 
battery tray.
4 Refer to Chapter 4A and remove the air 
cleaner assembly and all relevant inlet ducting 
around the left-hand side of the engine.
5 Disconnect the selector cable at the 
transmission end as described in Section 3.
6 Unplug the transmission wiring harness 
connectors on top of the transmission casing.
7 Remove the cable clamps securing the 
wiring harness and earth lead.
8 Remove the fluid dipstick tube and seal the 
opening.
9 Refer to Chapter 5A and remove the starter 
motor.

9.11 Prising out the selector shaft oil seal

10 Undo all the transmission-to-engine 
retaining bolts that are accessible from above
11 Position a lifting beam above the engino 
and attach to tho lifting eyelets at the left and 
right-hand side of the engine. Adjust the 
height of the jib so that the beam just takes 
tho combined weight of the engine and 
transmission from tho front, rear and left-hand 
mountings.
12 Remove the splash guard under the 
radiator and. where applicable, the large 
splash guard under the engine.
13 Referring to Chapter 8, disconnect both 
driveshafts from tho transmission, leaving 
them connected at the steering knuckle end. 
Tie the driveshafts back away from the 
transmission.
14 Ensure that the engine is securely 
supported by the lifting beam, then with 
reference to Chapter 2A. unbolt the left hand 
engine/transmission mounting from the 
bodywork and transmission casing. Stabilise 
the engine and transmission, adjusting the 
height of the lifting beam jib if necessary, then 
unbolt the front and rear engine mountings 
from the engine/transmission crossmember.
15 Unbolt and remove the engine/trans
mission crossmember from the underside ot 
the ongino compartment
18 Unbolt the earth strap from the 
transmission.
17 Slacken the unions and disconnect the 
transmission fluid cooler pipes from tho front 
and underside of the transmission. Cover or 
seal the disconnected pipes and unions.
18 Rotate the crankshaft, using a socket on 
tho pulley nut, until one of the torque 
converter-to-driveplate retaining bolts 
becomes accessible through tho opening on 
the rear facing side of the engine. The bolts 
aro Torx type, size TX50. Working through the 
opening, undo the bolt. Rotate the crankshaft 
as necessary and remove the remaining five 
bolts in the same way. Noto that new bolts will 
be required for refitting.
19 Lower the engine and transmission by 
adjusting the height of the lifting beam jib, 
until sufficient clearance exists to enable the 
transmission to be withdrawn.
20 Position a sturdy trolley jack beneath the 
transmission. Take care to position the jack 
head so that the transmission sump cannot be

9.12 Press the new seal into position using 
a suitable long-reach socket as a drift

damaged during removal: the sump is fragile 
and should not bo allowed to bear any load.
21 Make a final check to onsure that all 
electrical wiring has been disconnected from 
the transmission and ensure that all fluid 
pipes are secured away from the 
transmission
22 Ensure that tho engine is securely 
supported from above, then undo the 
remaining bolts secunng the transmission to 
the engino. Withdraw the transmission 
squarely off the engino dowels making sure 
that the torque converter remains in position 
on the transmission Use the access hole in 
the transmission housing to hold the 
converter in place. Move the jack with 
transmission so that it supports the weight of 
tho unit as it is withdrawn from the engino.
23 Lower tho jack and removo tho 
transmission unit from under the car.

Refitting
24 Before refitting the transmission, flush out 
the fluid cooler with fresh transmission fluid. 
To do this, attach a hose to the upper union, 
pour ATF through the hose and collect it In a 
container positioned beneath the return hose.
25 Clean the contact surfaces on the torque 
convertor and driveplate, and tho 
transmission and engine mating faces. Lightly 
lubricate the torque converter guide 
projection and the engine/transmission 
locating dowels with grease.
26 Check that the torque converter is fully 
seated by measuring the distance from the 
edge of the transmission housing face to the 
retaining bolt tabs on the converter. The 
dimension should bo approximately 14 mm.
27 Using a trolley jack as a support (as 
described for the removal procedure), 
manoeuvre the transmission squarely into 
position and engage it with the engino guide 
bushes. Ensure that the guide bushes have 
engaged correctly with the corresponding 
holes on the transmission bellhousing, beforo 
refitting the transmission-to-engine securing 
bolts. Refit the lower bolts securing the 
transmission to the engine and tighten them 
lightly, to hold the transmission In place.
28 Insert tho remainder of the transmission- 
to-engine securing bolts. Tighten all the bolts 
progressively and in a diagonal sequence to



7B*8 Automatic transmission

the specified torque, to ensure that the 
transmission is drawn squarely onto the 
engine.
79 A tta ch  th ft torque co n ve rte r to th« 
driveplate using new securing bolts. Rotate 
the crankshaft for access to the bolts as was 
done for removal, then rotate the torque 
converter by neans of the access hole in the 
transmission housing. Fit and tighten all the 
bolts hand-tight first of all. but then tighten 
again to the specified torque.
30 The remainder of the transmission rofitting 
procedure is a reversal of removal. Tighten ail

nuts and bolts to the correct torque, where 
specified, and on completion adjust the 
selector cable with reference to Section 3. 
Finally, rhftck and if nfim*<«ary refill or top-up 
the automatic transmission fluid level.

11 Automatic transmission -  Jo-
fault diagnosis

1 The automatic transmission electronic 
control system incorporates an on-board

diagnostic facility as an aid to fault-finding 
and system testing. The diagnostic system is 
a feature of the electronic control unit (ECU) 
which continually monitors the system 
components and their operation. Should a 
fault occur, the ECU stores in memory a 
series of signals (or fault codes) for 
subsequent read-out. it also illuminates the 
warning light loeated in the instrument panel.
2 Fault code retrieval involves the use of 
dedicated diagnos:ic equipment, and so can 
only be carried out by a Volvo dealer or other 
specialist.
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Chapter 8
Driveshafts
Contents

5 Driveshafts (turbo engines) -  removal and re fitting...........................  3
4 General information.............................................................................  1
7 Right-hand driveshaft support bearing (turbo engines) -  renewal . .  6
2

Degrees of difficulty

Driveshaft inner constant velocity joint gaiter -  renewal 
Driveshaft outer constant velocity joint gaiter -  renewal
Driveshaft overhaul -  general information......................
Driveshafts (non-turbo engines) -  removal and refitting

Easy, suitable for Fairty easy, suitable Fairly difficult. Difficult, suitable for Very difficult,
novice with little for beginner with suitable for competent experienced DIY suitable for expert DIY ^
experience *-V some experience DIY mechanic mechanic or professional

Specifications
Lubrication (overhaul only -  see text)
Specified type ol grease:

Turbo engines........................................................................................  Volvo number 1161429-4*
All other engines:

Manual transmission models:
Outer joint and right-hand inner joint ..........................................  Volvo number 1161029-2'
Left-hand inner joint .....................................................................  Lubricated by transmission oil -  no grease required

Automatic transmission modols:
Outer jo in t ......................................................................................  Volvo number 1161429-4’
Inner jo in t........................................................................................  Volvo number 1161029-2"

Amount per joint:
Turbo engines........................................................................................  120 gm
All other engines....................................................................................  80 gm

* See your Volvo dealer (or details

Torque wrench settings Nm ibftt
Hub nut:

Pre-1998 model year ............................................................................ 240 177
1998 model year onwards:

Stage 1 ..............................................................................................  120 89
Stage 2 ..............................................................................................  Angle-bghten a further 60°

Left-hand driveshaft inner gaiter retaining plate b o lts ............................ 25 18
Roadwheel n u ts ........................................................................................  110 81
Support bearing bracket bolts -  turbo e n g ine ........................................  25 18

1 General information

Drive is transmitted from the differential to 
the front wheels by means of two soHd-st«el 
driveshafts of unequal length. Both drive
shafts aro splined at their outer ends, to 
accept the wheel hubs, and are secured to tho 
hub by a large nut. Constant velocity (CV) 
joints are fitted to each end of the driveshafts, 
to ensure the smooth and efficient trans
mission of drive at all the angles possible as 
the roadwheets move up-and-down with the 
suspension, and as they turn from sido-to- 
side under stoering.

On non-turbo engines with manual 
transmission, a different inner constant velocity 
joint arrangement is fitted to each driveshaft. 
On the right-hand side, the driveshaft is splined 
to engage with a tripod joint, containing needle 
roller bearings and cups. The tripod joint is free 
to slide within the yoke of the joint outer 
member, which is splined and retained by a 
roll-pin to the differential sun wheel stub shaft 
As on the outer joints, a flexible gaiter secured 
to the driveshaft and outer member protects 
the complete assembly. On the left-hand side, 
the driveshaft also engages with a tripod joint, 
but the yoke in which the tripod joint is free to 
slide is an integral part of the differential sun 
wheel. On this side, the gaiter is secured to the 
transmission casing with a retaining plate, and 
to a ball-bearing on the driveshaft with a

retaining clip. The bearing allows tho driveshaft 
to turn within the gaiter, which does not 
revolve. The outer constant velocity joints on 
both driveshafts are of the ball-and-cage type.

On non-turbo engines with automatic 
transmission, the inner end of each driveshaft 
is splined to the differential side gears, and 
both inner and outer constant velocity joints 
are of the ball-and-cage type.

On all turbo engines, the inner end of each 
driveshaft is splined to tho differential side 
gears, and both inner and outer constant 
velocity joints aro of tho ball-and-cage type. On 
the right-hand driveshaft, the inner constant 
velocity joint is located approximately halfway 
along the shaft's length, and the joint outer 
member is attached to the rear of the cylinder 
block via a support bearing and bracket.
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2.1 With the car on its wheels, remove the 
wheel trim /hub cap and slacken the hub 

nut

2.5 Slide out the retaining clip and free the 
brake hoso from its strut brackot

2.7 Unscrew the nuts and withdraw the 
upper bolt which secures tho strut to  the 

swivel hub

2 Driveshafts
(non-turbo engines) -
removal and refitting I

Note: A n&w hub nut w ill be required on 
refitting. On some manual transmission 
models, the driveshaft outer jo in t splines are 
coated with sealing agent p rio r to re fitting . 
Where this is the case, it is likely that a 
puller/extractor w ill be required to draw the 
hub assembly o ff o f the driveshaft end on 
removal.

Removal
1 Remove the wheel trim/hub cap (as 
applicable) (hen slacken the hub nut with the 
car resting on its wheels (see illustra tion). 
Also slacken the wheel nuts.
2 Chock the rear wheels of the car, firm ly 
apply the handbrake, then jack up the front of 
the car and support it on axle stands. Remove 
the appropriate front roadwheel then undo the 
retaining screws/fasteners (as applicable) and 
remove the undershield from beneath the 
engine/transmission. Where necessary, also 
remove the wheel arch liner.
3 Slacken and remove the hub nut and 
(where fitted) washer. If the nut was not 
slackened with the wheels on the ground (see 
paragraph 1). have an assistant firmly depress 
tho brake podal to prevent the front hub from 
rotating, whilst you slacken and remove the 
hub nut. Alternatively, a tool can be fabricated

from two lengths of steel strip (one long, one 
short) and a nut and bolt; the nut and bolt 
forming the pivot of a forked tool.
4 Remove the anti-lock braking system (ABS) 
sensor from tho hub as desenbed in Chapter 9-
5 Slide out the retaining clip(s) and free the 
front brake caliper hose from its bracket(s) 
(seo illustration).
6 Extract the split pm, then slacken and 
remove the nut securing the steering gear 
track rod end balljoint to tho swivel hub. 
Release tho balljoint tapered shank using a 
universal balljoint separator.
7 Slacken and remove the two nuts from the 
bolts securing the swivel hub to tho 
suspension strut. Withdraw the upper bolt, 
but leave the lower bolt in position at this 
stage (see illustration). Nov/ proceed as 
described under tho rolevant sub-heading.
Left-hand shaft -  
manual transm ission
8 Drain the transmission oil as described in 
Chapter 7A.
9 Slacken and remove the three bolts 
securing the flexible gaiter retaining plate to 
the side of the transmission (see illustration)
10 Pull the top of the swivel hub outwards 
until the driveshaft tripod joint is released from 
its yoke; be prepared for some oil spillage as 
the joint is withdrawn Be careful that the 
rollers on the end of the tripod do not fail off.
11 Remove the lower bolt securing the swivel 
hub to the suspension strut. Taking caro not 
to damage the driveshaft gaiters or strain the

brake hose, release the outer constant 
velocity joint from the hub and remove the 
dnvoshaft. Note that it is likely the joint will be 
a tight fit in tho hub spllnos (see Note at tho 
start of this Section). Try tapping the joint out 
of position using a hammer and a soft metal 
drift, whilst an assistant supports the hub 
assembly. If this fails to move tho joint, a 
suitable puller/extractor will be required to 
draw the hub assembly off of the driveshaft 
end. Whilst the driveshaft is removed, support 
the hub assembly by refitting the bolts to the 
base of the strut.
Right-hand shaft -  
manual transm ission
12 Undo tho retaining bolts and remove tho 
exhaust front pipe heat shield (see 
illustration).
13 Rotate the driveshaft until the double roll- 
pin, securing the Inner constant velocity joint 
to the sun wheel shaft, is visible. Using a 
hammer and a 5 mm diameter pin punch, 
drive out the double roll-pin (sec illustration). 
Access to the pin is awkward, but can only be 
Improved by supporting the engine and 
removing the engine/transmission cross
member (see paragraphs 19 and 20).
14 Pull the top of the swivel hub outwards 
until the inner constant velocity joint splines 
are released from the sun wheel shaft. 
Recover the sealing ring from the sun whee! 
shaft and take care not to damago the dust 
shield fitted to the end of the driveshaft joint 
(see illustration).

2.9 On non-turbo models, remove tho lo ft- shield to improve access to the nght-hand 2.13 Tap out the inner jo in t roll-pins using 
hand driveshaft gaiter retaining plate bolts driveshaft inner jo in t a hammer and punch
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2.14 Fro® the driveshaft jo int from sun 
wheel shaft and remove the sealing ring

15 Remove the driveshaft as described In 
paragraph 11 (soe illustration)
Left-hand shaft -  
autom atic transm ission
16 Taking care not to damage the housing, 
insert a flat bar or largo screwdriver in 
between the inner joint and the transmission, 
and carefully lever the joint out of position. 
Free the Inner joinl from the transmission, 
taking care not to damage the differential oil 
seal.
17 Remove the lower bolt securing the swivel 
hub to the suspension strut. Taking care not 
to damage the driveshaft gaiters or strain the 
brako hose, release the outer constant 
velocity joint from the hub and remove the 
driveshaft. If necessary, tap tho joint out of 
position using a hammer and a soft metal 
drift, whilst an assistant supports the hub 
assembly. Whilst the driveshaft is renoved, 
support tho hub assembly by rofitthg the 
bolts to the base of tho strut.
Right-hand shaft -
autom atic transm ission
18 Undo the retaining bolts and remove tho 
exhaust front pipe heat shield. To Improve 
access to tho inner joint, remove the 
engine/transmission crossmember as follows.
19 Attach a support bar or ongino hoist to the 
lifting hook on the cylinder head and use it to 
support the weight of the engine transmission. 
Alternatively support the engine/transmission 
unit with a jack and block of wood.
20 Slacken and remove the through-bolts

2.27 Fit the now hub nut and lightly tighten

w  I
________ ___________________

2.15 Free the outer jo in t from the hub 
assembly and remove the right-hand 

driveshaft from the car

from the front and rear mountings, then undo 
the mounting bolts and remove the 
crossmember from beneath the 
engine/transmission. Recover tho upper and 
lower mounting rubbers and spacers from the 
crossmember mountings, noting their correct 
fitted locations. Renew the mounting rubbers 
if they show signs of damago or doter.oration.
21 Remove the driveshaft as described in 
paragraphs 16 and 17.

Refitting 
Left-hand shaft -  
manual transm ission
22 Wipe clean the side of tho transmission 
and tho outer constant velocity joint splines.
23 Insert the tripod joint into the sun wheel 
yoke, keeping the driveshaft horizontal as far 
as possible. Align the gaitor retaining plate 
with its bolt holes. Refit the retaining bolts, 
and tighten them to the specified torque. 
Ensure that the gaiter is not twisted.
24 Ensure that the driveshaft outer constant 
velocity joint and hub splines are clean and 
dry. If locking compound was prosont on 
removal, apply a coat of locking fluid (Volvo 
recommend sealing agent 1161075-5 -  
available from your Volvo dealer) to the 
splines of Ihe driveshaft. On alt other models, 
apply a thin film of grease to the driveshaft 
splines.
25 Move the top of tho sv/ivol hub inwards, at 
the same time engaging the driveshaft with 
the hub (seo illustration).
26 Slide the hub fully onto tho driveshaft 
splines, then insert the suspension strut 
mounting bolts and fit the nuts. Tighten both 
nuts by hand, then tighten them to the 
specified torque (see Chapter 10 
Specifications).
27 Fit the washer (where fitted) and new hub 
nut, tightening it by hand only at this stage 
(see illustration).
28 Reconnect the steering track rod balljoint 
to the »wiv«l hub, then tighten to  retaining nut 
to the specified torque (see Chapter 10 
Specifications) and secure it in position with a 
new split pin
29 Rofit the ABS sensor to the hub as 
desenbed in Chapter 9, thon locate the brake

2.25 Engage the drivoshaft joint w ith tho 
swivel hub then insert the strut to  hub 

bolts

hose in its bracket(s) and secure it in position 
with the retaining clip(s).
30 On pre-1998 model year cars, using the 
method employed during removal to prevent 
the hub from rotating, tighten the hub nut to 
the specified torque. Alternatively, lightly 
tighten the nut at this stage and tighton it to 
the specified torque once the car s resting on 
its wheels again.
31 On cars from 1998 model year onwards, 
using the method employed during removal to 
prevent the hub from rotating, tighten the hub 
nut to the specified Stage 1 torque sotting, 
then angle-tighten it further through the 
specified Stage 2 angle. It is recommended 
that an angle-measuring gauge is used during 
the final stages of the tightening, to ensure 
accuracy. If a gauge is not availabe, use white 
paint to make alignment marks between the 
nut and hub prior to tightening: ths marks can 
then be used to check that the nut has boen 
rotated through the correct angle. 
Alternatively, lightly tighten the nut at this 
stage and tighten once the car is resting on its 
wheels again.
32 On all models, chock that the hub rotates 
fredy. then refit the engine undershield and 
wheel arch liner.
33 Refit the roadwheei. then towar the car to 
the ground and tighten tho roadwheei nuts to 
the specified torque. If not already having 
done so. also tighten the hub nut to tho 
specified torque or torque'anglo (as 
applicable) (seo illustrations)
34 Refill tho transmission with ttie specified

2.33a Tighten tho hub nut to the specified 
to rque . . .



8»4 Driveshafts

2.33b . . .  then, where applicable, tighten 
further through the Stage 2 angle

type and amount of oil. and check the level 
using the information given in Chapter 1.
Right-hand shaft -  
manual transm ission
35 Before installing the driveshaft, examine 
the differentia! oil seal for signs of damage or 
detenoratlon and. if necessary, renew it, as 
described in Chapter 7A. Section 4. It is highly 
recommended that the seal Is renewed, 
regardless of its apparent condition.
36 Ensure that the Inner constant velocity 
joint and sun wheel shaft splines are clean 
and dry then fit the sealing ring to tho shaft. 
Ensure the dust shield is correctly fitted to the 
driveshaft inner joint then engage the 
dnveshaft splines with those of the sun wheel 
shaft. Make sure that the roll-pin holes are 
correctly aligned then slide on the driveshaft 
(see illustration).
37 Drive in the roll-pins with their slots 160" 
apart, then seal tho ends of the pins with 
sealing compound (Volvo recommend the use 
of sealing agent 1161058-1 -  availablo from 
your Volvo dealer) (see illustrations).
38 If tho crossmember was removed, ensure 
the upper and lower mounting rubbers and 
the spacers are correctly fitted to the 
engineAransmission crossmember holes, then 
manoeuvre the crossmember into position 
(refer to Chapter 2A or 2B it in doubt). Refit 
the mounting bolts, tightening them to the 
specified torque, then refit the through-bolts 
to the engine/transmission mountings. 
Remove the support bar/hoist/jack (as 
applicable) and rock the engine to settle il in 
position. Tighten the engine/transmission rear

2.37a Tap the roll-pins fully into position . . .

2.36 Engage the inner jo int with the sun 
wheel, making sure the roll-pin holes are 

correctly aligned
mounting through-bolt to the specified torque 
setting, then tighten the front mounting 
through-bolt to the specified torque.
39 Refit the exhaust heat shield to the 
cylinder block, and tighten its retaining bolts 
to the specified torque (Chapter 4C).
40 Carry out the procedures described in 
paragraphs 24 to 33. On completion check 
and. if necessary, top-up the transmission oil 
lovel as described in Chapter 1.
Left-hand shaft -  
autom atic transm ission
41 Before installing tho driveshaft. examine 
the differential oil seal for signs of damage or 
deterioration and. if necessary, renew it, as 
described in Chaptor 7A, Section 4. It is highly 
recommended that tho seal is renewed, 
regardless of its apparent condition. Also 
inspect the inner joint circlip for signs of 
damage and renew if necessary.
42 Thoroughly clean the driveshaft splines, 
and the apertures in the transmission and hub 
assembly. Apply a thin film of grease to the oil 
seal lips, and to the driveshaft splines and 
shoulders. Check that all gaiter clips are 
securely fastened.
43 Offer up the driveshaft. and locate the 
inner joint splines with those of the differential 
sun wheel, taking great care not to damage 
the oil seal. Push tho joint fully into position 
and check that it Is securely retained by the 
circlip.
44 Carry out the procedures described in 
paragraphs 25 to 33. On completion chock 
and. if ncccssary, top-up the transmission 
fluid level as described In Chapter 1.

2.37b . . .  then seal each end of the pin 
with a smear of sealing compound

Right-hand shaft -  
autom atic transm ission
45 Refit the dnveshaft to the transmission as 
described In paragraphs 41 to 43.
46 Refit the engirWtransmission crossmember 
as described in paragraphs 38 and 39.
47 Carry out the procedures described in 
paragraphs 25 to 33. On completion check 
and, if necessary, top-up the transmission 
fluid level as described in Chapter 1.

3 Driveshafts £
(turbo engines) -  ^
removal and refitting ^

Note: A now hub nut will be required on rofitting.

R em o va l

Right-hand shaft
1 Remove the wheel trim/hub cap (as 
applicable) then slacken the hub nut with the 
car resting on its wheels (see illustration 2.1). 
Also slacken the wheel nuts.
2 Chock the rear wheels of the car, firmly 
apply the handbrake, then jack up the front of 
the car and support it on axle stands. Remove 
the appropriate front roadwheel then undo the 
retaining screws/fasteners (as applicable) and 
remove the undershiold from beneath the 
engine/transmission. Where necessary, also 
remove the wheel arch liner.
3 Slacken and remove tho hub nut and 
(where fitted) washer. If the nut was not 
slackened with the wheels on the ground (see 
paragraph 1), have an assistant firmly depress 
the brake podai to prevent the front hub from 
rotating, whilst you slacken and remove the 
hub nut. Alternatively, a tool can be fabricated 
from two lengths of steel strip (one long, one 
short) and a nut and bolt; the nut and bolt 
forming the pivot of a forked tool.
4 Remove the anti-lock braking system (ABS) 
sensor from the hub as described in Chapter 9.
5 Slide out the retaining clip(s) and free the 
front brake caliper hose from its bracket(s) 
(see illustration 2.5)
6 Extract the split pin. then slacken and 
remove the nut securing the steering gear 
track rod end balljoint to the swivel hub. 
Release the balljoint tapered shank using a 
universal ballioint separator.
7 Slacken and remove the two nuts from the 
bolts securing the swivel hub to the 
suspension strut. Withdraw the upper bolt, 
but leave the lower bolt in position at this 
stage (see illustration 2.7).
8 Support the driveshaft assembly, then 
slacken and remove the retaining bolts and 
remove the support bearing bracket clamp.
9 Carefully free the inner end of the driveshaft 
from the transmission, taking care not to 
damage the oil seal, and position it clear.
10 Remove the lower bolt securing the swivel 
hub to the suspension strut. Taking care not 
to damage the driveshaft gaiters or strain the 
brake hoso. release the outer constant
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velocity jo int from the hub and remove the 
driveshaft. If necessary, tap the jo in t out of 
position using a hammer and a soft metal 
drift, whilst an assistant supports the hub 
assembly. Whilst the driveshaft is removed, 
support the hub assembly by refitting the 
bolts to the baso of the strut.
Left-hand sha ft
11 Remove the wheel trim /hub cap (as 
applicable) then slacken the hub nut with the 
car resting on its wheels (see illustration 2.1). 
AI30 slacken the wheol nuts.
12 Chock the rear wheels of the car, firmly 
apply the handbrake, then jack up the front of 
the car and support it on axle stands. Removo 
the appropriate front roadwheel thon undo the 
retaining screws/fasteners (as applicable) and 
remove the undershield from beneath the 
engine/transmission. Where necessary, also 
remove the wheel arch liner.
13 Slacken and removo the hub nut and 
(where fitted) washer. If the nut was not 
slackened with the wheels on the ground (see 
paragraph 1), have an assistant firmly depress 
the brake pedal to prevent the front hub from 
rotating, whilst you slacken and remove the 
hub nut. Alternatively, a tool can be fabricated 
from two lengths of steel strip (ono long, one 
short) and a nut and bolt; the nut and bolt 
forming tho pivot of a forked tool.
14 Remove the anti-lock braking system (ABS) 
sensor from the hub as desenbed in Chapter 9.
15 Slide out the retaining clip(s) and free the 
front brake caliper hose from its brackets] 
(see illustration 2.5).
16 Extract the split pin, then slacken anc 
remove the nut secunng the steering gear 
track rod end balljoint to  the swivel hub 
Release the balljoint tapered shank using a 
universal balljoint separator.
17 Slacken and remove the two nuts from the 
bolts securing tho swivel hub to  the 
suspension strut. W ithdraw the upper bolt, 
but leave the lower bolt in position at this 
stage (soe illustration 2.7).
18 Taking care not to  damage the housing, 
insert a flat bar or large screwdriver in between 
the inner jo int and tho transmission, and 
carefully lever the joint out of position. Free the 
inner joint from the transmission taking care 
not to damage the differential oil seal.
19 Remove the lower bolt securing the swivel 
hub to the suspension strut. Taking care net 
to damago tho driveshaft gaiters or strain tha 
brake hoso, release the outer constart 
velocity jo int from the hub and remove th» 
drivoshaft. If necessary, tap the jo int out cf 
position using a hammer and a soft metal 
drift, whilst an assistant supports the huo 
assembly. Whilst the driveshaft is removed, 
support the hub assembly by refitting the 
bolts to the base of the strut.

R e f it t in g

R ight-hand shaft
20 Before installing the drivoshaft. examine 
the differential oil seal for signs of damage or

deterioration and. if necessary, renew it, as 
described in Chapter 7A, Section 4. It is highly 
recommended that the seal is renewed, 
regardless of its apparent condition.
21 Thoroughly clean the driveshaft splines, 
and the apertures in the transmission and hub 
assembly. Apply a thin film of grease to the oil 
seal lips, and to the driveshaft splines and 
shoulders. Check that all gaiter clips are 
securely fastened.
22 Offer up the dnvoshaft. and locate the 
inner joint splines with those of the differential 
sun wheel, taking great core not to damago 
tho oil seal. Seat the support bearing in its 
bracket then refit tho retaining clamp and 
tighten its bolts to  the specified torquo.
23 The remainder of refitting is as described 
in paragraphs 27 to 34.
Left-hand shaft
24 Before installing the driveshaft. examine 
the differential oil seal for signs of damage or 
deterioration and, if necessary, renew it, as 
described in Chapter 7A, Section 4 It is highly 
recommended that the seal is renewed, 
regardless of its apparent condition Also 
inspect the inner jo int circlip for signs of 
damage and renew if necessary.
2b thoroughly clean the driveshaft splines, 
and the apertures in the transmission and hub 
assembly. Apply a thin film of grease to the oil 
seal lips, and to the driveshaft splines and 
shoulders. Check that all gaiter clips are 
securely fastened.
26 Offer up the drivoshaft. and locate the inner 
joint splines with those of the differential sun 
wheel, taking great care not to  damage the oil 
seal. Push the joint fully into position and check 
that it is securely retained by the circlip
27 Slide the hub fully onto the driveshaft 
splines, then insert the suspension strut 
mounting bolts and fit the nuts. Tighten both 
nuts by hand, then tighten thorn to tlie specified 
torque (see Chapter 10 Specifications).
28 Fit the washer (where fitted) and new hub 
nut. tightening it by hand only at this stage.
29 Reconnoct the steering track rod balljoint 
to the swivel hub. then tighten its retaining nut 
to  the specifiod torque (see Chapter 10 
Specifications) and secure it in position with a 
now split pin.
30 Refit the ABS sensor to  the hub as 
described in Chapter 9, then locate the brake

4.3 To improve access, cu t the ga iter w ith  
a knife and remove it from  the shaft

hose in its bracket(s) and secure it in position 
with the retaining clip(s).
31 Using the method employed during  
removal to  prevent the hub from rotating, 
tighten the hub nut to the specified Stage 1 
torque setting, thon angle-tighten it through 
the specified Stage 2 angle. It is 
recommended that an angle-measuring 
gauge is used during the final stages of the 
tightening, to  ensure accuracy. If a gauge is 
not available, use white paint to  make 
alignment marks between the nut and hub 
prior to  tightening: the marks can then be 
used to check that the nut has been rotated 
through the correct angle. Alternatively, Itghtly 
tighten the nut at this stage and tighten once 
the car is resting on its wheels again.
32 Check that tho hub rotates freely then refit 
the undercover and inner wing cover (as 
applicable).
33 Refit the roadwheel then lower the car to  
the ground and tighten the roadwheel nuts to 
the specified torquo. If not already having 
done so, also tighten the hub nut to  the 
specified stage 1 torque and then through the 
specified stage 2 angle (soe paragraph 31).
34 On completion check and, if necessary, 
top-up the transmission oil level as described 
In Chapter 1.

4 Driveshaft outer constant
velocity jo in t gaiter -  ^
renewal ^

1 Remove the drivoshaft from the car as 
desenbed in Section 2 or 3.
2 Secure the driveshaft in a vice equipped 
with soft jaws, and release the gaiter retaining 
clips. If necessary, the retaining clips can be 
cut to release them.
3 Fold back the rubber gaiter to expose the 
outer constant velocity joint, and scoop out 
tho excess grease. If necessary, cut the gaiter 
and remove it from the shaft (see illustration).
4 Usjng a pair of circlip pliers, spread the joint 
inner member circlip . then slide Ihe outer 
constant velocity joint off from the driveshaft 
(soe illus tra tion ). If necessary, tap the joint 
off using a hammer and suitable soft metal 
drift, making suro the drift contacts only tho 
joint inner member.

4.4 Expand the jo in t inner member circlip , 
then remove the constant velocity jo in t 

assembly from  the shaft
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4.7 Inspect the jo in t balls and ball tracks 
for signs of wear

5 Remove tho rubber gaiter and retaining 
clips from the jriveshaft and discard them.
6 With the constant velocity joint removed 
trom the driveshaft, thoroughly clean the joint 
using paraffin, or a suitable solvent, and dry it 
thoroughly. Carry out a visual inspection of 
the joint.
7 Move the finer splmed driving member 
from sido-to-side, to expose each ball in turn 
at the top of its track (seo illustra tion) 
Examine the Dalis for cracks, flat spots, or 
signs of surface pitting.
8 Inspect the ball itaukb u ii Uie inner and 
outor members. If tho tracks have widonod, 
the balls will no longer be a tight fit. At the 
same time, check the ball cage windows for 
wear or cracking between the windows.
9 If the constant velocity joint is found to bo 
worn or damaged, it will be necessary to 
renew it. If the joint Is In satisfactory condition.

4.12 Remote the original circlip from the 
constant velocity jo in t inner momber and 

hstall the new one

4.13b . . .  and fid the gaiter with any 
excess

4.11 Tape over the splines thon slide on 
the new gaiter complete with the inner 

retaining clip
obtain a new gaiter, retaining clips, a new 
circlip and :he correct type and quantity of 
groase (see Specifications): a driveshaft gaiter 
kit containing all the necessary components is 
available from Volvo.
10 Tape over the splines on the end of the 
driveshaft to prevont the new gaiter being 
damaged.
11 Fit the inner retaining clip onto the garter, 
then slide the new gaiter onto tho shaft (see 
illustration). Remove the tape and fit the 
outer retaining clip to the gaiter.
12 Remove the c irc lip  from tho jo in t inner 
member and install the new one. making sure 
it is correctly located (see illustration).
13 Work grease woll into the ball tracks of 
the joint, thon fill the gaiter with any excess 
(see illustrations).
14 Spread the circlip, then locate the outer 
joint on the driveshaft splines and slide it onto

4.13a Work the grease well into the jo int 
assembly__

4.16 Secure the retaining clips in position 
by compressing their raised sections

the shaft. Remove the circlip pliers, and tap 
the joint fully onto the shaft until the circlip 
clicks into position in the shaft groove. Pull on 
the joint assembly to make sure it is securely 
retained by the circlip.
15 Locate the gaiter lips correctly on the 
driveshafl and joint outer member, and 
carefully lift tho outer lip ol the gaiter to 
equalise the air pressure inside.
16 Ensure the gaiter is correctly located, then 
set,uie it n position with the returning clipo. 
Each clia is secured in position by 
compressing its raised section (see 
illustration). In the absence of the spocial 
tool, care'ully compress tho clip using a pair 
of side-cutters, taking great care not to cut 
through tfe  clip.
17 Check that the constant velocity joint 
moves freely in all directions boloro refitting 
the drivesiaft as described in Section 2 or 3.

5 Driveshaft inner ^
constant velocity joint gaiter \
-  renewal ^

1 Remove the driveshaft as doscribed in 
Section 2 or 3 and proceed as described 
under the relevant sub-heading.

Non-turbo engines
Right-hand shaft -  
manual transm ission
2 Using a pair of grips, push out the gaiter 
metal cover stakings from the outer member 
recesses Great care must be taken as the 
stakings are being pushed out. to avoid 
deforming the outer member plate.
3 Using a pair of snips, cut the gaitor inner 
retaining clip, then make alignment marks 
oetween the joint outer member and the 
driveshafl.
4 Using a soft metal drift, tap the gaiter metal 
cover off the outer member, then slide the 
ni it<v momhpf off the ond o f the tripod joint. As 
the outer member is removed, be prepared to 
hold the "oilers in place, otherwise they may 
fall off the tripod ends. If necessary, secure the 
rollers in 3lace using tape after removal of the 
outer member. Note: The rollers am matched 
to the tripod jo in t stems, and it  is im portant 
that they are not interchanged.
5 Using circlip pliers, extract the circlip 
securing the tripod joint to the driveshaft.
6 Mark the position of the tripod in relation to 
the driveshaft, using a dab of paint or a punch, 
then remove the tnpod |Oint from the shaft. If it 
is tight, draw the joint off the driveshaft end 
using a pjller -  make sure the legs of the puller 
are located behind tho joint inner member, and 
do not contact the joint rollers (see 
illustration). Alternatively, support the inner 
member or the tripod |omt, ana press the sturfi 
out using a hydraulic press, again ensuring 
that no lead is appliod to the joint rollers.
7 With the tripod |oint removed, slide the 
gaiter off the ond of the driveshaft
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5.6 Using a puller to draw tho tripod jo int 
off from the driveshaft

8 Wipo clean the Joint components, taking 
care not to romove the alignment marks made 
on dismantling. Do not use paraffin or other 
solvents to clean this type of joint.
9 Examine the tripod joint, rollers and outer 
member for any signs of scoring or wear. 
Check that the rollers move smoothly on the 
trijsod stems. If wear Is evident, renew the 
affected components. If the joint is in satis
factory condition, obtain a new gaiter, a 
retaining clip aid the correct type and quantity 
of grease (sos Specifications); a driveshaft 
gaitwr kit containing all ttu* nAr.asaary 
components is availabla from Voivo.
10 Tape ove' the driveshaft splines, then 
slide the inne- retaining clip and gaiter onto 
the driveshaft (see illustration).
11 Remove the tape then, aligning the marks 
made on dismantling, engage tho tripod joint 
with the driveshaft splines (see illustration).

5.10 Tape over tho driveshaft splines then 
slide on the new gaiter complete with the 

inner retaining clip

Use a hammer and soft metal drift to tap the 
joint onto the shaft, taking great care not to 
damage the driveshaft splines or joint rollers. 
Alternatively, support the driveshaft. and 
press the jo nt into position using a hydraulic 
press and suitable tubular spacer which bears 
only on the joint inner member.
12 Secure the tripod joint in position with the 
circlip. ensuing that it is correctly located In 
the driveshaft groove (see illustration)
13 Evenly distribute the special grease 
contained in the repair kit around the tripod 
joint and inside the outer member (see 
illustra tion l. Pack the gaiter with the 
remainder of the grease.
14 Slide the outer member into position over 
the tripod joint, aligning the marks made on 
removal (see illustration)
15 Slide the garter metal cover onto the outer 
member until it is flush with the plate edge.

5.11 Align the marks made prior to 
removal and engage the tripod jo int with 

the driveshaft splines
Secure the gaiter in position by staking its 
metal covar into the ring plate cut-outs using 
a hamme' and screwdriver. To prevent the 
outer member plate being deformed whilst 
doing this, support it with a suitable diameter 
socket inserted in between the plate and outer 
member (see illustration).
16 Carefully lift the inner lip of the gaiter to 
equalise r>e air pressure within, then seat the 
gaiter inrer lip correctly in the driveshaft 
groove. Ensure tho Inner lip is correctly 
seated, then secure it in position with the 
retaining clip. The retaining clip is secured in 
position by compressing its raised section -  in 
the absence of the special tool, a pair of side- 
cutters may be used, taking great care not to 
cut the clia (see illustrations).
17 Check that the constant velocity |o!nt 
moves freely in all directions, then refit the 
driveshaft as described in Section 2 or 3.

5.12 Socure the tripod jo in t with the new 
circlip, making sure it is located in the 

driveshaft groove

5.13 Fill the jo in t outer member with fresh 
grease and coat the jo in t rollers

5.14 Engage the outer member w ith the 
tripod joint, aligning the marks made prior 

to removal

5.15 With the gaiter cover correctly 
positioned, stake it securely into the plate 

cut-outs
5.16a Lift the gaiter inner lip to  equalise 

the air pressure inside . . .

5.16b . . .  then secure the inner retaining
clip In position by compressing its raised 

section
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Left-hand shaft -  
manual transm ission
Note: This leucf assumes the gaiter and 
bearing are to be renewed as an assembly 
(this is how Volvo supply new gaiters) which 
requires the use o t a hydraulic press. If the 
bearing is serviceable, it is possible leave the 
bearing on the driveshaft and renew the gaiter 
separately; the gaiter is secured to the bearing 
by a retaining ciip (see paragraph 16).
18 Remove the tripod joint as desenbed in 
paragraphs 5 and 6.
19 Unclip tho dust cover from tho 
gaiter/bearing and slide it along the driveshaft.
20 Mark the correct fitted position of the 
gaiter bearing on the driveshaft. then 
pull/press the gaiter and bearing assembly off, 
using tho same method as employed for 
tripod joint removal.
21 With tho gaiter removed, slide off the dust 
cover and remove the gaiter retaining plate, 
noting which way around each one is fitted.
22 Examine tho tripod joint, rollers and outer 
member for any signs of scoring or wear. 
Check that the rollers move smoothly on tho 
tripod stems. If the joint assembly is worn, 
renew it.
23 Obtain a now gaiter, which is supplied 
complete with tho small bearing. Owing to tho 
lip-type seal used in tho beanng, the bearing 
and gaiter must be pressed into position If a 
hammer and tubular drift are used to drive the 
assembly onto the driveshaft, there is a risk of 
distorting the seal.
24 Slide the gaiter retaining plate and the 
new dust seal onto the driveshaft. ensuring 
that both components aro fittod tho correct 
way around.
25 Support the driveshaft, and press the 
garter bearing onto the shaft, using a tubular 
spacer which bears only on the bearing inner 
race. Pross tho bearing onto tho shaft until 
its is correctly aligned with the mark made 
prior to  removal (this should be approxi
mately 150 mm from the driveshaft end).
26 Once the galtor bearing is correctly 
positioned, clip the dust cover securely onto 
the gaiter/bearing. Check the gaiter spins 
freely on the shaft before proceeding.
27 Align the marks made on dismantling, and 
engage the tripod joint with the driveshaft 
splines. Use a hammer and soft metal dnft to 
tap the joint onto the shaft, taking care not to 
damago the driveshaft splines or joint rollers. 
Alternatively, support the driveshaft, and press 
the joint into position using a tubular spacer 
which bears only on the joint inner member.
28 Secure the tripod joint in position with the 
circlip, ensuring that it is correctly locatod in 
the driveshaft groove.
29 Refit the driveshaft to the car as 
described in Section 2 or 3.
Both shafts -  autom atic transm ission
30 Secure the driveshaft in a vice equipped 
with soft jaws, and release the gaiter retaining 
clips If necessary, the retaining clips can be 
cut to reloase triem.

31 Fold back tho rubber gaiter, then scoop 
out the excess grease from the joint. Make 
alignment marks between the joint outer 
member and the driveshaft using a dab of 
paint or a punch.
32 Carefully bend back the tabs on the outer 
member retaining plate, then slide the outer 
member off the end of the tripod joint (see 
illustration). As tho outer member is removed 
be prepared to hold the rollers in place, 
otherwise they will fall off the tripod ends. If 
necessary, secure the rollers in place using 
tape after removal ot the outer member. Note: 
The rollers are matched to the tripod jo in t 
stems, and it is im portant that they are not 
tnterchangea.
33 Carry out the operations described in 
paragraphs 5 to 13.
34 Fit the outer retaining clip over The gaiter, 
then slide the outer membar into position over 
the tripod joint, aligning the marks made on 
removal. Socure tho outer member in position 
by bending down tho retaining plate tabs back 
to their original shape.
35 Ensure that there are no sharp edges on 
tho retaining plate and that its outer surface is 
tree from grease then loeate the gaiter lips 
correctly on the driveshaft and joint outer 
member. With the gaiter correctly seated, 
carefully lift its inner lip to equalise the air 
pressure inside.
36 Ensure the gaiter is correctly positioned 
thon secure it in position with tho retaining 
clips. Each clip is. secured in position by 
compressing its raised section. In the 
absence of the special tool, carefully 
compress tho clip using a pair of side-cuttors 
taking great care not to cut through the clip.
37 Check that the constant velocity joint 
moves freely in all directions before refitting 
the driveshaft as desenbed m Section 2 or 3.

Turbo engines
38 Remove the Inner joint from the driveshaft 
and renew the gaiter as described in Section 4.

6 Right-hand driveshaft ^
support bearing (turbo \  
engines) -  renewal ^

1 Remove the driveshaft as described in 
Section 3.
2 Carry out tho operations described in 
paragraphs 2 to 6 of Section 4 and remove 
the inner constant velocity joint assembly and 
gaiter from the driveshaft. If tho gaiter appears 
serviceable it can be re-used, although it is 
recommended tha! a new one is fitted on 
reassembly. Whilst the joint is removed, it is 
recommended that it should be cleaned and 
checked for wear (soe Section 4).
3 Remove all traces of dirt and corrosion from 
the driveshaft. then extract the circlip secunng 
tho support bearing In position.
4 Draw the bearing off from the innor end of 
the driveshaft using a suitable bearing puller. 
Alternatively, securely support the bearing

5.32 Bend up tho retaining plate tabs 
(arrowed) using pliers

and press/tap the driveshaft out from tho 
bearing.
5 Ensure the inner ond of the driveshaft is 
clean and free from corrosion, and lubricate it 
with a smear of oil.
6 Securely support tho innor race of the new 
bearing, then locate the driveshaft ond 
squarely in tho beanng inner race. Insert a soft 
metal drift in through the centre of the 
constant velocity joint innor member, so that it 
bears against the dnveshaft and not tho joint 
inner member, then press/tap the driveshaft 
into position until the bearing is in contact 
with tho constant velocity joint.
7 Ensure the bearing is correctly fitted then 
socure it position with the circlip, making sure 
it is correctly located in the dnveshaft groove.
8 Reassembly the driveshaft as described in 
paragraphs 11 to 17 of Section 4. then refit 
the dnveshaft as dosenbed In Section 3.

7 Driveshaft overhaul -
general information

1 If any of the checks described in Chapter 1 
reveal wear in any drivoshaft joint, first removo 
the roadwheel trim or centre cap (as 
appropriate) and check that the hub nut is 
tight. If the nut is loose, obtain a new one and 
tighten It to the specified torque or specified 
Stage 1 torque and then through tho spocifiod 
Stage 2 anglo (as applicable). If tho nut is 
tight, refit the centre cap/trim and repeat the 
check on the other hub nut.
2 Road test the car, and listen for a metallic 
clicking from the front as the car is driven slowly 
in p circle on full-lock. If a clicking noise is 
heard, this indicates wear in the outer constant 
velocity joint This means that the joint must be 
renewed; reconditioning is not possible.
3 If vibration, consistent with road speed, ts 
felt through the car when accelerating, there is 
a possibility of wear In the inner constant 
velocity joints. On turbo engines, also check 
that the support bearing on the right-hand 
driveshaft is In good condition.
4 To check the joints for wear, remove tho 
dnvoshafts. then dismantle them as described 
in Section 4 or 5; if any wear or tree play Is 
found, the affected joint must be renewed.
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Braking system
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Hydraulic pipes and hoses -  renewal .................................................  3
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Degrees of difficulty
Easy, surtable for Fairly easy, surtable A Fairly d ifficult Difficult, suitable for

I
Very cffficutt.

novice with little for beginner with suitable for competent experienced DIY suitable for expert DIY v
experience some experience DIYmechanic mechanic or professional

Specifications
Front brakes
Type...............................................................................................  Disc, with single-piston sliding caliper
Disc diameter:

Up to 1997 ..................................................................................  256 mm
1998 onwards..............................................................................  281 mm

Ksc thickness:
New.............................................................................................  24.0 mm
Minimum.......................... ...........................................................  21.5 mm*

Maximum disc run-out.....................................................................  0.04 mm
3rako pad friction material thickness:

New.............................................................................................  9.4 mm
Minimum......................................................................................  2.0 mm

• If new pads are to be fitted and the disc thickness is 22.1 mm or less then Volvo state that the discs should also renewed.

Rear disc brakes
rype ...............................................................................................  Disc, with single-piston sliding caliper
[tec diameter..................................................................................  260 mm
Dssc thickness:

New.............................................................................................  10.0 mm
Minimum thickness.......................................................................  8.4 mm"

Maximum disc run-out.....................................................................  0.04 mm
Brake pad friction material thickness:

New.............................................................................................  9.4 mm
Minimum......................................................................................  2.0 mm

‘ I f  now pads are to be M ed and the disc thickness is 8.9 mm or less then Volvo stato that the discs should also renewed.
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Torque wrench settings Nm ibfft
ABS components:

Front wheel sensor bolts ..................................................................... 25 18
Rear wheal sensor b o lls ..................... .. ........... ................................... 55 41

Brake pedat
Mounting bracket nuts/bolts................................................................  25 18
Pivot bolt n u t.......................................................................................  45 33

Brake pipe unions:
Bolts:

Front bake caliper ........................................................................... 15 11
Hear brake ca liper............................................................................. 29 21

Nuts........................................................................................................ 14 10
Front brake caliper:

Guido pin b o lts .....................................................................................  35 26
Mounting bracket b o lts ......................................................................... 100 74

Handbrake cable guide bolts ................................................................  25 18
Handbrake lever bo lts ...............................................................................  25 18
Master cylinder mounting n u ts ................................................................. 25 18
Pressure-regulating valve bolt . ........... ..............................................  25 18
Rear brake caliper:

Guide pin b o tts .....................................................................................  33 24
Mounting b o t t .............................................................................  ....... 55 41

Roadwheel nuts .......................................................................................  110 81
Vacuum servo unit nuts ..........................................................................  25 18

1 General information

The braking system is of the servo- 
assistod. dual-circuit hydraulic type. The 
arrangement of the hydraulic system is such 
that each circuit operates one front and one 
rear brake from a tandem master cylinder. 
Under normal circumstances, both circuits 
operate in unison. However, in the event of 
hydraulic failure in one circuit, full braking 
force will stil be available at two wheels.

All models are equipped with disc brakos all 
round as standard, with anti-lock brakes 
(ABS) being fitted as standard on all models 
(refer to Section 18 for further information on 
ABS operation).

The disc brakes are actuated by single- 
piston sliding type calipers, which ensure that 
equal pressure is applied to each disc pad. The 
rear brake calipers incorporate the handbrake 
mechanisms which providos an independent 
mechanical means of rear brake application.

A pressure-regulating valve is situated in 
the hydraulic circuit to each rear brake. Tho 
valves limit the hydraulic pressure applied to 
the rear brakes .to help to prevent rear wheel 
lock-up during emergency braking.
Caution: When servicing any part of tho 
system, work carefully and methodically; 
also observe scrupulous cloanliness when 
overhauling any part of the hydraulic 
system. Always renew components (in axle 
sets, where applicable) if  in doubt about 
their condition, and use only genuine Volvo 
replacement parts, or at least thoso of 
known good quality. Note the warnings 
given in ‘Safety first}' and at relevant points 
in this Chapter concerning the dangers of 
asbestos dust and hydraulic fluid.

2 Hydraulic system -
bleeding ^

A  Warning: Hydraulic fluid is
poisonous; wash off Immediately 
and thoroughly in the case of 

skin contact, and seek immediate medical 
advice if any fluid is swallowed or gets 
into the «yos. Certain types of hydraulic 
fluid are Inflammable, and may ignite 
when al'owed into contact with hot 
components; when servicing any 
hydraulic system, it is safest to assume 
that the lluid IS inflammable, and to take 
precautions against the risk of fire as 
though it is petrol that is being handled. 
Hydraulic fluid ts also an effective paint 
stripper, and will attack plastics: if anv is 
spilt, it should bo washed off 
immediately, using copious quantities of 
fresh water. Finally, it is hygroscopic (it 
absorbs moisture from tho air) -  old fluid 
may be contaminated and unfit for 
further use. When topping-up or 
renewing the fluid, always use the 
recommended type, and ensure that it 
comes from a freshly-opened sealed 
container.

General
1 The co'rect operation of any hydraulic 
system is only possible after removing all air 
from the components and circuit: this is 
achieved by bleeding the system.
2 During :he blooding procedure, add only 
clean, unused hydraulic fluid of the 
recommended type; never re-uso fluid that 
has alreaiy been bled from the system. 
Ensure that sufficient fluid is available before 
Starting work.

3 If the'o is any possibility of Incorrect fluid 
being already in the system, the brake 
components and circuit must bo flushed 
completely with uncontaminated, correct 
fluid. It may also be necessary to renew the 
seals frted to the various components.
4 If hydraulic fluid has been lost from the 
system, or air lias entered because of a leak, 
ensure that the fault is cured before 
proceocing further.
5 Park the car on level ground, securely 
chock Ihe wheels, then release the hand
brake.
6 Check that all pipes and hoses are secure, 
unions tight and bleed screws closed. Clean 
any dirt from around the bleed screws.
7 Unscrew the master cylinder reservoir cap. 
and top the master cylinder reservoir up to the 
MAX lei/el line; refit the cap loosely, and 
remember to maintain the fluid level at least 
above :he MIN level line throughout the 
procedure, or there is a risk of further air 
entering the system.
8 One-man. do-it-yourself brake bleeding kits 
are available from motor accessory shops. It 
is recorrmended that one of these kits is used 
whenever possible, as they greatly simplify 
the bleeding operation, and also reduco the 
risk of expelled air and fluid being drawn back 
into tho systom. If such a kit is not available 
the basic (two-man) method must be used, 
which is described in detail below.
9 If a k t is to be used, prepare the car as 
described previously, and follow the kit 
manufacturer’s instructions, as the procedure 
may var/ slightly according to the type being 
used; generally, they are as outlined below in 
the relevant sub-section.
10 Whichever method Is used, tho same 
sequence must be followed (see paragraphs 11 
and 12) to ensure that the removal of all air 
from the system.
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Bleeding
Sequence
11 If the system has been only partially 
disconnected, and suitable precautions were 
taken to minimise fluid loss, it should be 
necessary only to bleed that part of the 
system (ie. the primary or secondary circuit).
12 If the complete system is to be bled, then 
it should be done working in tho following  
sequence (ignition off):
a) Right-hand rear brake.
b) Left-hand rear brake.
c) Right-hand front brake.
d) Left-hand front brake.

Basic (two-man) method
13 CoMoct a clean glass jar, a suitable length 
of plastic or rubber tubing which is a tight fit 
over the bleed screw, and a ring spanner to Tit 
the screw. The help of an assistant will also be 
required Make sure the spanner is a good fit 
on tho blood screw -  the screw may be tight, 
and it's too easy to round-off.
14 Remove the dust cap from the first screw 
in the sequence. Fit the spanner and tube to 
the screw, place the other end of the tube in 
the jar. and pour in sufficient fluid to cover the 
end of tho tube.
15 Ensure that the master cylinder reservoir 
fluid level is maintained at least above the MIN 
level lino throughout the procedure.
16 Have the assistant fully depress the brake 
pedal several times to build-up pressure, then 
maintain it on the final downstroke.
17 While pedal pressure is maintained, 
unscrew the bleed screw (approximately one 
turn) and allow tho compressed fluid and air to 
flow into the jar. The assistant should maintain 
pedal pressure, following it down to the floor if 
necessary, and should not releaso it until 
instructed to do so. When tho flow  stops, 
tighten the bleed screw again, have the 
assistant release the pedal slowly, and 
recheck tho reservoir fluid level.
18 Repeat the steps given in paragraphs 16 
and 17 until the fluid emerging from the bleed 
screw is free from air bubbles. If tha master 
cylinder has been drained and refilled, and air 
is boing blod from the first screw in the 
sequence, allow approximately five seconds 
between cycles for the master cylindor 
passages to refill.
19 When no more air bubbles appear, tighten 
the bleod scrov; to  the specified torque, 
remove the tube and spanner, and refit the 
dust cap. Do not overtighten the bleed screw.
20 Repeat the procedure on the remaining 
screws in the sequence, until a ll air is 
removed from the system and the brake pedal 
feels firm again. On completion, lower the car 
to the ground.
Using a one-way valve kit
21 As their name implies, these kits consist 
of a length of tubing w ith a one-way valve 
Stted, to prevent expelled air and fluid being 
drawn back into the system; some kits include 
a translucent container, which can be

positioned so that the air bubbles can be 
more easily seen flowing from the end o f tho 
tube.
22 The kit is connected to the bleed screw, 
which is thon opened (see illustration). The 
user returns to the drivor’s seat, depresses 
the brake pedal with a smooth, steady stroke, 
and slowly releases it; this is repeated until 
the expelled fluid is clear of air bubbles.
23 Note that theso kits simplify work so 
much that it is easy to  forget the master 
cylinder reservoir fluid level; ensure that this is 
maintained at least above the MIN level line at 
all times.

U s ing  a p re s s u re -b le e d in g  k it
24 These kits are usually operated by the 
reservoir of pressurised air contained in tho 
spare tyre. However, note that it will probably 
be necessary to reduce the pressure to a 
lower level than normal; rofor to the 
instructions supplied with the kit.
25 By connecting a pressurised, fluid-filled 
container to the master cylinder reservoir, 
bleeding can be carried out simply by opening 
each screw in turn (in the specified sequence), 
arvd allowing the fluid to flow out until no more 
air bubbles can be seen in the expelled fluid.
26 This method has the advantage that the 
large reservoir of fluid provides an additional 
safeguard against air being drawn into the 
system during bleeding.
27 Pressure-bleeding is particularly effective 
when bleeding difficult systems, or when 
bleeding the complete system at the time of 
routine fluid renewal
A ll m e th o d s
28 When bleeding is complete, and firm  
pedal feel is restored, wash off any spilt fluid, 
tighten the bleed screws, and refit their dust 
caps.
29 Chock tho hydraulic fluid level in the 
master cylinder reservoir, and top-up if 
necessary (see Weekly checks).
30 Discard any hydraulic fluid that has been 
blod from the system; it will not be fit for re
use.
31 Check the feel of the brake pedal. If it 
feels at all spongy, air must still be present in 
tho system, and further bleeding is required. 
Failure to blood satisfactorily after a 
reasonablo repetition of the bleeding 
procedure may be due to worn master 
cylinder seals.

3 Hydraulic pipes and hoses -  
renewal \

Note: Before starting work, rofor to tho note at 
the beginning o t Section 2 concerning the 
dangers o f hydraulic fluid.
1 If any pipo or hoso is to  be renewed, 
minimise fluid loss by first removing tho 
master cylinder reservoir cap, then tightening 
it down onto a piece ot polythene to obtain an 
airtight seal. Alternatively, flexible hoses can

2.22 Bleeding a fron t brake caliper using a 
one-way valve k it

be sealed, if required, using a proprietary 
brake hose clamp; metal brake pipo unions 
can be plugged (if care Is taken not to allow 
dirt Into tho system) or capped immediately 
they are disconnected. Place a wad of rag 
under any union that is to be disconnocted. to 
catch any spilt fluid.
2 If a floxible hose is to  be disconnected, 
unscrew the brake pipe union nut before 
removing the spring clip w hich secures the 
hose to its mounting bracket.
3 To unscrew the union nuts. It is preferable 
to obtain a brake pipe spanner of the correct 
size; these are available from  most large 
motor accessory shops (see illus tra tion ) 
Failing this, a c lose-fitting open-ended 
spannor will bo required, though if the nuts aro 
tight or corroded, their flats may be roundod- 
off if the spanner slips. In such a case, a self- 
locking wrench is often the only way to 
unscrew a stubborn union, but it follows that 
the pipe and tho damaged nuts must be 
renewed on reassembly. Always clean a union 
and surrounding area before* disconnecting it. 
If disconnecting a component with moro than 
one union, make a careful note of the 
connections before disturbing any of them.
4 If a brake pipe is to be renewed, it can be 
obtained, cut to  length and with tho union 
nuts and end flares in place, from Volvo 
dealers. All that is then necessary is to bend it 
to shape, following the line of the original, 
betore fitting it to the car Alternatively, most 
motor accessory shops can make up brake 
pipes from kits, but this requires very careful 
measurement of the original, to  ensure that 
the new one is of the correct length. The

3.3 Using a brake pipe spanner to  
unscrew a union nut
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4.2a Slacken and remove the lower guide 
pin b o lt__

4 Front brake pads -
renewal

A

Jt

4.2b . . .  then pivot the calipcr upwards 
and away from the mounting bracket

4.3a Remove the brake pads from the 
mounting b ra cke t. . .

safest answer Is usually to take the original to 
the shop as a pattern.
5 On refitting, do not overtighten the union 
nuts. It is not necessary to exercise brute 
force to obtain a sound joint.
6 Ensure that the pipes and hoses are 
correctly routed, with no kinks, and that they 
are secured in the clips or brackets provided. 
After fitting, remove tho polythene from the 
reservoir, and blood tho hydraulic system as 
described in Section 2. Wash off any spilt 
fluid, and check carefully for fluid leaks

W arning: Ronow both sets o f fro n t 
brake pads a t the sam e tim e -  
never renew the pads on only one

4.3b . . .  and unclip tho wear indicator 
from the inner pad

wheel, as uneven braking may resu lt. Note 
tha t the dust created by w ear o l the pads 
m ay con ta in  asbestos, w hich is  a hea lth  
hazard. Never blow  it  out w ith  com pressed 
air, and don’t  inhale any o f it. An approved  
filte rin g  m ask shou ld  bo w orn when 
w orking on tho brakes. DO NOT use p e tro l 
o r pe tro leum -based  so lvents to  clean  
brake p a rts ; use brake c leane r o r 
m ethylated s p irit only.
1 Apply the handbrake, loosen the front 
wheel nuts, thon jack up the front of the car 
and support it on axle stands. Remove the 
front roadwheels.
2 Slacken and remove the caliper lower guide 
pin bolt, then pivot tho caliper away from the 
brake pads and mounting bracket, and tie It to 
tho coil spring using a suitable piece of wire 
(seo illustrations).
3 Withdraw the pads from the mounting 
bracket and unclip the wear indicator from the

4.4 Measuring brake pad friction material 
thickness

4.6 Chock tho guide pin gaiters fo r signs 
of damage and renew if split

inner pad. noting its correct fitted location 
(sec illustrations).
4 First measure tho thickness of oach brake 
pad's friction material (see illustra tion). II 
either pad is worn at any point to the specified 
minimum thickness or less, all four pads must 
be renewed Also, the pads should be 
renewed if any are louled with oil or grease; 
there is no satisfactory way of degreasing 
friction material, once contaminated. If any of 
the brake pads are worn unevenly, or are 
louted with oil or grease, trace and rectify the 
cause before reassembly.
5 If the brake pads are still serviceable, 
carefully clean them using a clean, fine wire 
brush or similar, paying particular attention to 
the sides and back of tho metal backing. 
Clean out the grooves in the Iriction material, 
and pick out any large embedded particles of 
dirt or debris. Carefully clean the pad 
locations in the caliper mounting bracket.
6 Prior to fitting tho pads, chock that tho 
guide pins are Iree to slide easily in the caliper 
body bushes, and their gaiters are 
undamaged (see Illustration). Brush the dust 
and dirt from the caliper and piston, but do 
not inhale it. as it >s a health hazard Inspect 
the dust seal around the piston for damage, 
and the piston for ovidence of fluid loaks, 
corrosion or damage. If attention to any of 
these components Is necessary, refer to 
Section 7.
7 If now brake pads are to be fitted, the 
caliper piston must be pushed back Into the 
cylinder to make room for them. Either uso a 
G-clamp or similar tool, or use suitable pieces 
of wood as levers. Provided that the master 
cylinder reservoir has not been ovorfillod with 
hydraulic fluid, there should be no spillage, 
but keep a careful watch on the fluid level 
while retracting the piston. If the fluid level 
rises above the MAX level line at any time, the 
surplus should be syphoned off or cjccted via 
a plastic tube connected to the bleed screw 
(see Section 2).

A  W arning: When tho ca lip e r
p is tons arc pushed back in to  tho  
ca lipe rs, the reversed  flu id  flow  

can (in ra re  cases) cause the  m aster 
cy lin d e r seals to  tu rn , re su ltin g  in  loss o f 
braking. To avoid th is possib ility , connect a 
pipe to the ca lipe r bleed screw, thon open 
tho  screw  as the  p is to n  is  pushed back, 
a llow ing the flu id  to  flow  in to  a conta iner. 
The brakes w ill, o f course, require bleeding  
on com pletion.
8 Clip the wear indicator onto the Inner pad 
then Tit both brake pads to tho calipcr 
mounting brackot. ensuring that the friction 
materia! of each pad is against tho brake disc.
9 Pivot the caliper down Into position over tho 
pads, making sure the pad anti-rattle springs 
are correctly positioned against the caliper 
body (seo illustration).
10 Press down on the caliper and scrcw In 
the guide pin bolt, tightening it to the specified 
torque setting (see illustration).
11 Depress the brake pedal repeatedly, until
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4.9 Pivot tho caliper back down into position making sure the pad 
anti-rattle springs (arrowed) are correctly located against the 

caliper body

the pads aro pressed Into firm contact with 
the brake disc, and normal (non-assisted) 
pedal pressure is restored.
12 Repeat the above procedure on the 
remaining front brake caliper.
13 Refit the roadwheels, then lower the car to 
the ground and tighten the roadwheel nuts to 
the specified lorque setting.
14 Check the hydraulic fluid level as 
described in Weekly checks.

HAYNES New pads will not givo full
I .  . braking efficiency until thoy
iHilUTl have bedded-in. Be pre~
' pared for this, and avoid
hard braking as far as possibio for the 
first hundred miles or so after pad  
renewal.

5 Rear brake pads -  
renewal

blow it out with compressed air, and don’t 
inhale any of i t  An approved filtering mask 
should be worn when working on the brakes. 
DO NOT use petrol or petroleum-based 
solvents to clean brake parts; use brake 
cleanor or methylated spirit only.
Note: Tho caliper guide p in  bo lts m ust be 
renewed whenever they are unscrewed.
1 Chock the front wheels, loosen the rear 
wheel nuts, then jack up the rear of the car 
and support it on axle stands. Remove the 
rear whoels then fully release the handbrake.
2 Slide out tho retaining clip and free the 
brake hose from its bracket (see illustration).

3 Slacken and remove the caliper upper 
guide pin bolt, using an open-ended spanner 
to prevent the guide pin from rotating (seo 
illustra tion). Discard the guide pin bolt -  a 
new bolt must be used on refitting.
4 Pivot the caliper backwards until its is 
possible to withdraw the two brake pads from 
the caliper mounting bracket. Unclip the wear 
indicator from the inner pad noting its correct 
fitted location (see illustrations)
5 First measure the thickness of each brake 
pad’s friction material (see illustra tion). If 
either pad is worn at any point to the specified 
minimum thickness or less, all fou r pads must

A  Warning: Renew both sets of rear 
brake pads at the same time -  never 
renew the pads on only one wheel, 

ms uneven braking may result Note that the 
dust created by wear of the pads may contain 
mbestos, which is a health hazard. Never

5.2 Slide out the retaining clip securing 
the rear brake caliper hose in position . . .

5.3 . . .  then slacken and remove the upper 
guide pin bolt

^snoeuvro the brake pads out of position
5.4b Unclip the wear indicator from the 

inner pad, noting its correct fitted location
5.5 Measuring rear brake pad friction  

material thickness
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In the absence o f tho special tod, tho 
piston can bo scrowod back into the 

, rear caliper using a pair of circlip pliers.
| Noto, however, that considerable 
: pressure may have to be applied -  } 

proper piston-retracting tools are 
available from motor accessory shops.

be renewed. Also, tho pads should be 
renewed if any are fouled with oil or grease; 
there is no satisfactory way of degreasing 
friction material, once contaminated. If any of 
tho brake pads are worn uneven y. or fouled 
with oil or grease, trace and rectry the cause 
before reassembly. New brake pads are 
available from Volvo dealers.
6 If the brake pads are still serviceable, 
carefully clean them using a clean, fine wire 
brush or similar, paying particular attention to 
the sidos and back of tho metal backing. 
Clean out the grooves in the faction material 
(where applicable), and pick out any large 
embedded particles of dirt or debis. Carefully 
clean the pad locations in the caliper 
body/mounting bracket.
7 Prior to fitting tho pads, check that the 
guide pins are free to slide easily h the caliper 
bracket, and check that the rubber guide pin 
gaiters aro undamaged. Brush tne dust and 
dirt from the calipor and piston, but do not 
inhale it. as it maybe injurious to health. 
Inspect the dust seal around the piston for 
damage, and the piston for evidence of fluid 
leaks, corrosion or damage If attention to any 
of these components is necessary, refer to 
Section 8.
8 If new brake pads are to be fitted, it will be 
necessary to retract the piston fully into the

6.3 Measuring brake disc thickness w ith a 
micrometer

5.9 Fit the brake pads to the mounting 
bracket making suro each pad’s friction  

material is against the disc

calipor bore, by rotating it in a clockwise 
direction (see Tool Tip). While turning the 
piston, apply pressure so it is forced back into 
the bore. Provided that the master cylinder 
reservoir has not been overfilled with 
hydraulic fluid, there should be no spillage, 
but keep a careful watch on the fluid level 
while retracting the piston. If the fluid level 
rises above the MAX level line at any time, the 
surplus should be syphoned off, or ejected 
through a plastic tube connected to the bleed 
screw (see Section 2).

A  Warning: When the caliper
pistons aro pushed back into the 
calipers, the reversed fluid flow 

can (in ra n  cases) cause the master 
cylinder seals to turn, resulting in loss of 
braking. To avoid this possibility, connect a 
pipo to the caliper blood screw, then open 
tho screw as the piston is pushed back, 
allowing the fluid to flow into a container. 
The brakes will, of course, require bleeding 
on completion.
9 Clip the wear indicator correctly onto the 
inner pad then locate tho pads in the 
mounting bracket, ensuring that each pad's 
friction material is against the brake disc (see 
illustration).
10 Slide the caliper back into position over 
tho pads, ensuring the pad anti-rattle springs 
are correctly positioned against the caliper 
body.
11 Press the caliper into position thon install 
the new guide pin bolt, tightening it to the 
specified torque sotting whilst retaining the 
guide pin with an open-ended spanner (see 
illustration).
12 Locate the brake hose in the bracket and 
secure it in position with the retaining clip.
13 Depress tho brake pedal repeatedly, until 
tho pads are pressed into firm contact with 
the brake disc, and normal (non-assisted) 
pedal pressure Is restored.
14 Repeat the above procedure on the 
remaining rear brake caliper.
15 Refit the roadwheels. then lower the car to 
the ground and tighten the wheel nuts to the 
specified torque setting.
16 Check the hydraulic fluid level as 
described in Weekly checks.
17 On completion check and. if necessary.

5.11 Fit the new guide pin bolt and tighten 
to the specified torque

adjust the handbrake as described in Sec
tion 13.

New pads will not give full 
braking efficiency until they 

iHlNTj have beddeo-in. Be pre-
-------------  p a n d  for this, and avoid
hard braking as far as possible for the j 
first hundrod miles or so after pad  , 
renewal.

6 Brake disc -
inspection, removal .
and refitting

Note: Before starting work, rsfer to the note at 
the beginning o f Section i  concerning the 
dangers o f asbestos dust.

Inspection
Note: If  e ither disc requires renewal. BOTH 
should be renewed at the same time, to 
ensure even and consistent braking. New 
brake pads should also be fitted.
1 If tho front discs are to be checked, apply 
the handbrake, loosen the front wheel nuts, 
then jack up the front of the car and support it 
on axle stands. If the roar discs are to be j 
checked, chock the front v.heels, loosen the ! 
rear wheel nuts, then jack up the rear of the j 
car and support it on axle stands. Remove the 
appropriate roadwheei and continue as 
follows.
2 Slowly rotate the brake dsc so tfiat the full 
area of both sides can be ctecked; remove tho 
brake pads if better access is required to the 
inboard surface. Light scoring is normal in the 
area swept by the brake pads, but if heavy 
scoring or cracks are found the disc must be 
renewed.
3 It is normal to find a lip of rust and brake 
dust around the disc’s perimeter this can be 
scraped off if required. If. however, a lip has 
formed due to excessive wear of the brako 
pad swept area, then the disc’s thickness 
must be measured using a micromotor (see 
illustration). Take measurements at several 
places around the disc, at the inside and 
outsido of the pad swept aiea. if the disc has
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worn at any point to the specifiod minimum 
thickness or less, the disc must be renewed
4 If the disc is thought 10 be warped, it can be 
checked for run-out. First secure the disc 
firmly to the hub by refitting at least two 
roadwheel nuts (r necessary fit spacers to the 
studs). Either use a dial gauge mounted on 
any convenient fixed point, while Ihe disc is 
slowly rotated, or use feeler blades to 
measure (at several points all around the disc) 
the clearance between the disc and a fixed 
point, such as the caliper mounting bracket 
(see illustration). It the measurements 
obtained are at the specified maximum or 
beyond, tho disc is excessively warped, and 
must be renewed; however, it is worth 
checking first that the hub bearing is in good 
condition (Chapters 1 and/or 10).
5 Check the dsc for cracks, especially 
around the whe9l nut stud holes, and any 
other wear or damage, and renew if 
necessary.

Removal
Note: Now caliper mounting bolts w ill be 
required on refitthg
6 With the roadwheel removed, slide out the 
retaining clip and free the caliper brake hose 
from its bracket.
7 Slacken and removo whj two bolts securing 
the brake caliper mounting bracket to the 
swivel hub/trailirg arm (as applicable). Slide 
the caliper assembly off of the disc, and tie 
the assembly to the coil spnng. using a piocc 
of wire or string, to avoid placing any strain on 
the hydraulic brake hose (see illustration). 
Discard the bolts; new ones should bo used 
on refitting.
8 Uso chalk or paint to mark the relationship 
of the disc to the hub (if the disc is to be 
refitted), then slacken and remove the 
retaining screw (where fitted) and removo tho 
disc (see illustrations). If it is tight, lightly tap 
its rear face with a hide or plastic mallet to 
free it from the hub.

R e fit t in g
9 Refitting is the reverse ot the removal 
procedure, noting the following points:
a) Ensure that the mating surfaces o f the 

disc and hub are clean and flat (removo all 
traces o f corrosion).

b) On refitting, clign (if applicable) the martis 
made on removal.

c) It a new cbsc nas been fitted, use a suitable 
solvent to wipe any preservative coating 
from the disc, before refitting the caliper.

d) Slide the caliper into position, making 
sure the pads pass either side o f the disc, 
then fit the new mounting bolts and 
tighten them to the specified torque 
setting.

e) Refit the roadwheel, thon lower the car to 
the ground and tighten the wheel nuts to 
the specified torque. Apply the footbrake 
several times to force the pads back into 
contact with ‘he disc before driving the 
car.

6.4 Checking disc run-out w ith a dial 
gauge

7 Front brake caliper -  3®
removal, overhaul and refitting ^

Note: Before starting work, refer to the note at 
the beginning of Section ? concerning the 
dangers o f hydraulic fluid, and to the warning 
at the beginnirg o f Section 4 concerning the 
dangers o f asbestos dust.

Removal
1 Apply the handbrake, loosen the front 
wheel nuta. thon jock up the front of the car 
and support it on axle stands. Remove the 
relevant front roadwheel.
2 Minimise fluid loss by first removing the 
master cylinder reservoir cap. and then 
tightening it down onto a piece of polythene, 
to obtain an a'rtight seal Alternatively, use a 
brake hose cianp, a G-clamp or a similar too! 
to clamp tho flexible hose.
3 Clean the area around tho brako hose 
union on the caliper. Slacken and remove the 
bolt, and recover the sealing washers which 
are fitted on each side of the hose union, Plug 
the hose ond to minimise fluid loss and 
prevont dirt entry. Discard the sealing 
washers; new ones must bo used on refitting. 
Wash off any spilt fluid immediately with cold 
water.
4 Slacken and remove the upper and lower 
caliper guide sin bolts, thon lift tho caliper 
away from the brake disc and remove it from 
tho car; tho brako pads can bo loft in position 
in the caliper mounting bracket.

6.8a On the rear disc, with the caliper 
removed, slacken and remove the 

retaining screw . . .

b. /  On tne front brake, unbolt the caltper, 
then mark the disc position on the hub 

before removing it

Overhaul
5 With the caliper on the bench, wipe away all 
traces of dust and dirt, but avoid inhaling the 
dust, as it is a health hazard.
6 Withdraw tho partially-ejected piston from 
the caliper body, and remove the dust seal

(W M H l If the piston cannot be 
withdrawn by hand, it can bo 

h i n t  pushed out by applying 
'  compressed air to the brake 

hose union hole. Only low pressure 
should be required, such as is 
generated by a foot p u m p . As the 
piston Is expelled, take great care not 
to trap your fingers between the piston 
and caliper.

7 Using a small screwdriver, extract the 
piston hydraulic seal, taking care not to 
damage the caliper bore.
8 Thoroughly clean all components, using 
only methylated spirit, isopropyl alcohol or 
clean hydraulic fluid as a cleaning medium. 
Nover use ninoral-based solvents such as 
petrol or paraffin, as they will attack the 
hydraulic system's rubber components. Dry 
the components immediately, using 
compressed air or a clean, lint-free cloth. Use 
compressec air to blow clear the fluid 
passages.
9 Check all components, and renew any that 
are worn or damaged. Check particularly the 
cylinder bore and piston; these should be 
renewed (no:e that this means the renewal ol 
the complo e body assembly) if they are

6.8b . . .  tnen remove the disc from the 
hub
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scratched, worn or corroded in any way. 
Similarly check the condition of the guide pins 
and their gaiters: both pins should be 
undamaged and (when cleaned) a reasonably- 
tight sliding fit in the caliper bracket. If there is 
any doubt about the condition of any 
component, renew it.
10 If the assembly is fit for further use, obtain 
the appropriate repair kit; the components are 
available from Volvo dealers in various 
combinations. All rubber seals should be 
renewed as a matter of course; these should 
never be re-used.
11 On roassembly, ensure that all 
components are clean and dry.
12 Soak the piston and the new piston (fluid) 
seal in clean hydraulic fluid. Smear clean fluid 
on the cylinder bore surface.
13 Fit the new piston (fluid) seal, using only 
your fingers (no tools) to manipulate it into the 
cylinder bore groove.
14 Fit the new dust seal to the rear o f the 
piston, and seat the outer lip of the seal in the 
caliper body groove. Carefully ease the piston 
squarely into the cylinder bore using a twisting 
motion. Press the piston fully into position and 
seat the inner lip of the dust seal in the piston 
groove.
15 If the guide pins are being renewed, 
lubricate the pin shafts with silicone grease, or 
a copper-based brake grease or anti-seize 
compound (Volvo recommond the use of 
silicone grease 1161325-4 -  available from 
your Volvo dealer) and fit the gaiters to the pin 
grooves. Insert the pins into the caliper 
bracket and seat the gaiters correctly in the 
bracket grooves.
16 Prior to refitting, fill the caliper with fresh 
hydraulic fluid by slackening the bleed screw 
and pumping the fluid through the caliper until 
bubble-free fluid is expelled from the union 
hole

Refitting
17 Ensure that the brake pads arc still 
correctly fitted in the caliper mounting bracket.
18 Manoeuvre the caliper into position over 
the pads, making sure the pad anti-rattle 
springs are correctly positioned against tho 
caliper body.
19 Press down on tho caliper and screw in 
the guide pin bolts, tightening them to  the 
specified torque setting.
20 Position a new soaling washer on each 
side of the brake hose union, and screw In the 
union bolt. Ensure the hose end fitting is 
correctly positioned, then tighten the union 
bolt to the specified torque.
21 Remove the brake hose clamp or 
polythene (where fitted) and bleed the 
hydraulic system as described in Section 2. 
Note that, providing the precautions 
described were takon to minimise brake fluid 
loss, it should only be necessary to bleed the 
relevant front brake.
22 Refit the roadwheel. then lower the car to 
the ground and tighten the roadwheel nuts to 
the specified torque

8 Rear brake caliper -
removal, overhaul and refitting ^

Note: Before starting work, refer to the note at 
the beginning o f Section 2 concerning the 
clangers o f hydraulic fluid, and to the warning 
at the beginning o f Section 5 concerning the 
dangers o f asbestos dust.

Removal
Note: New guide pin bolts must be used on 
refitting.
1 Chock the front wheels, loosen the rear 
wheel nuts, then jack up the rear of the car 
and support it on axle stands. Remove the 
relevant rear wheel.
2 Referring to Section 13, release the 
handbrake lever, then back off the handbrake 
cable adjuster to obtain maximum freeplay in 
the cables.
3 Free the handbrake cable from the caliper 
lever, then unclip the outer cable from the 
caliper body.
4 Minimise fluid loss by first removing the 
master cylinder reservoir cap, and then 
tightening it down onto a piece of polythene, 
to obtain an airtight seal. Alternatively, use a 
brake hose clamp, a G-clamp or a similar tool 
to clamp the flexible hose.
5 Clean the area around the brake hose union 
on the caliper. Slacken and remove tho bolt 
and recover the sealing washers which are 
fitted on each side of the hose union (see 
illustration). Plug the hose end, to minimise 
fluid loss and prevent dirt entry. Discard tho 
sealing washers; new ones must bo used on 
refitting. Wash off any spilt fluid immediately 
with cold water.
6 Slacken and remove the upper and lower 
caliper guide pin bolts, using a slim open- 
ended spanner to prevent the guide pin itself 
from rotating. Lift tho caliper away from the 
brake disc and remove it from the car; the 
brake pads can be left in position in the 
calipef mounting bracket. Discard the bolts; 
new ones should bo used on refitting.

Overhaul
Note: It is not possible to overhaul the brake 
caliper handbrake mechanism. If the

mechanism is faulty, or fluid is leaking from the 
handbrake lever seal, the caliper assembly 
most be renewed.
7 With the caliper on the bench, wipe away all 
traces of dust and dirt, bur avoid inhaling the 
dust, as it is a health hazard.
8 Remove the piston from the caliper bore by 
rotating il in an anti-clockwise direction. This 
can be achieved using a suitable pair of circlip 
pliers engaged in the caliper piston slots. 
Once the piston turns freely but does not 
come out any further, the piston can be 
withdrawn by hand.

HAYNES

HiNTJ
I f  the  p is to n  cannot be 
w ithdraw n by hand, it  can be 
pushed ou t by app lying  
compressed a ir to  tho brake 

hose union hole. O nly low  pressure  
shou ld  be requ ired , such as is  
genorated by a fo o t pum p. As the  
p iston is expelled, take care no t to trap  
yo u r fingers betw een tho p is ton  and  
caliper.

8.5 Unscrew the union bolt and dctach the 
brake hose from the rear brake caliper

9 Remove the dust seal from the piston then, 
using a small screwdnver, carefully extract the 
piston hydraulic seal from the caliper bore. 
Take care not to mark the caliper bore.
10 Withdraw the guide pins from the caliper 
mounting bracket, and remove the guide 
sleeve gaiters.
11 Inspect all the caliper components as 
described in Section 7, paragraphs 8 to 10, 
and renew as necessary, noting that the 
handbrake mechanism m ust not be 
dismantled.
12 On reassembly, ensure all components 
are clean and dry.
13 Soak the piston and tne new piston (fluid) 
seal in clean hydraulic fluid. Smear clean fluid 
on the cylinder bore surface. Fit the now piston 
(fluid) seal, using only the fingers (no tools) to 
manipulate into the cylinder bore groove.
14 Fit the new dust seal to the rear of the 
piston, and seat tho outer lip of the seal in tho 
caliper body groove. Carefully ease the piston 
squarely into the cylinder bore using a twisting 
motion. Turn the piston In a clockwise 
direction, using the method employed on 
dismantling, until it is fully retracted into the 
caliper bore, then seat the inner lip of the dust 
seal In tho piston groove.
15 Apply sdicone gtease, or a copper-based 
brake grease or anti-seize compound (Volvo 
recommend the use of silicone grease 
1161325-4 -  available from your Volvo dealer) 
to the guide pins. Fit the new gaiters to the 
guide pins and fit the pins to the caliper 
mounting brackot, ensuring that the gaiters 
are correctly located In the grooves on both 
the pins and bracket.
16 Pnor to refitting, fill the caliper with fresh 
hydraulic fluid by slackening the bleed screw 
and pumping the fluid through the caliper until 
bubble-free fluid is expelled from the union 
hole.

e xp e rt2 2  nnn http://rutracker.org
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9.2 Reloaso the clip and detach the clutch 
master cylinder hose (arrowed) from the 

reservoir

Refitting
17 Ensure that the brake pads are still 
correctly fitted In the caliper mounting 
bracket.
18 Manoeuvre the calipor into position over 
the pads, making sure the pad anti-rattle 
springs are corroctly positioned against the 
caliper body.
19 Press down on the caliper and screw in 
the new guide pin bolts, tightening them to 
the specified torque setting whilst retaining 
tho guide pin with an open-ended spanner.
20 Position a new sealing washer on each 
side of the brake hose union and screw in the 
union bolt. Ensure the hose end fitting is 
correctly positioned then tighten tho union 
bolt to the specified torque.
21 Remove the brake hose clamp or 
polythene (where fitted) and bleed the 
hydraulic system as described In Section 2. 
Note that, providing the precautions 
described were taken to minimise brake fluid 
loss, it should only be necessary to bleed tho 
relevant rear brake.
22 Reconnect the handbrake cable securely 
to the caliper, and adjust as described in 
Section 13.
23 Refit the roadwheei, then lower the car to 
the ground and tighten tho roadwheei nuts to 
tho specified torque.

9 Master cylinder-
removal, overhaul and refitting ^

Note: Before starting work, refer to the 
warning at the beginning o f Section 2 
concerning tho dangers o f hydraulic fluid

Removal
R igh t-hand -d rive  m ode ls
1 Ensure the ignition is switched off (take out 
the key), thon wipe clean the master cylinder 
fluid reservoir and remove the reservoir cap. 
Syphon the hydraulic fluid from the reservoir 
or, alternatively, open any convenient bleed 
screw in the system, and gently pump the 
brake pedal to expel the fluid through a plastic 
lube connected to the screw (see Section 2).

9.3 Disconnect the wiring connector from  
the brake fluid level sender unit (arrowed)

Caution: Do not syphon the flu id  by mouth, 
as It is poisonous: use a syringe or an old  
poultry baster.
2 On manual transmission models, 
disconnect the clutch master cylinder hose 
from the reservoir (see illustration). Plug tho 
hose ond, to minimise fluid loss and prevent 
the entry of dirt Into the system.
3 Disconnect the wiring connector from the 
brake fluid level sender unit (see illustration).
4 Wipe clean the area around the brake pipe 
unions on the sido of tho master cylinder, and 
place absorbent rags beneath the pipe unions 
to catch any surplus fluid. Make a note of the 
correct fitted positions of the unions, then 
unscrew the union nuts and carefully 
withdraw tho pipes (see illustration). Plug or 
tape over the pipe ends and master cylinder 
orificos, to minimise the loss of brake fluid, 
and to provont tho entry of dirt into the 
system. Wash off any spilt fluid immediately 
with cold water.
5 Slacken and remove the two nuts securing 
the master cylinder to  the vacuum servo unit, 
then withdraw the unit from the engine 
compartment. Recover the sealing ring fitted 
to the rear of the master cylinder and discard 
i t  a new one must be used on refitting.
Left-hand-drive models
6 Disconnect the battery negative lead (see 
Disconnecting tho battery).
7 To improve access, undo tho rotaining bolts 
securing the luse/relay box to the suspension 
mounting turret, and position it clear. Whore 
necessary, remove the cruise control pump 
mounting bolts, and position the pump clear 
of the master cylinder
8 Carefully ease the vacuum hose check 
valve out from the servo unit, taking care not 
to damage tho scaling grommet.
9 Slacken and remove the bolt securing the 
rear brake pressure-regulating valve to its 
bracket
10 Remove the master cylinder as described 
in paragraphs 1 to 5. noting that it will be 
necessary to free the servo support bracket 
from the studs to enable removal.

Overhaul
11 If the master cylinder is faulty, it must bo 
renewed. Repair kits are not available from

9.4 Unscrew the union nuts and 
disconnect the brake pipes from the 

master cylinder

Volvo dealers, so the cylinder must be treated 
as a sealed unit.
12 The only item which can be renewed is 
the mounting seal for the fluid reservoir; If 
these show signs of deterioration, remove tho 
retaining pin then ease o ff the reservoir and 
remove the old seal. Lubricate the new seal 
with clean brake fluid, and ease into the 
master cylinder ports. Refit the fluid reservoir, 
and secure it in position with the roll pm.

Refitting
R igh t-hand-d rive  m ode ls
13 Remove all traces ol dirt from tho master 
cylinder and servo unit mating surfaces, and 
fit a now sealing ring to the rear of the master 
cylinder body.
f4 Fit the master cylinder to the servo unit, 
ensuring that the servo unit pushrod enters 
the master cylinder bore centrally. Refit the 
master cylinder mounting nuts and tighten 
them to the specified torque.
15 Wipe cloan tho brako pipe unions, then 
refit them to the master cylinder ports and 
tighten them to the specified torque.
16 Where necessary, securely reconnect the 
C lutch master cylinder fluid hose to the 
reservoir.
17 Reconnect tho fluid level sender unit 
wiring connector.
18 Refill the master cylindor reservoir with 
new fluid, and bleed the complete hydraulic 
system as described In Section 2. 
Le ft-hand -d rive  m ode ls
19 Refit the master cylinder as described in 
paragraphs 13 to 17. remembering to locate 
tho support bracket on the studs before 
refitting the master cylindor rotaining nuts.
20 Rofit the pressure-regulating valve bolt, 
tightening it to the specified torque.
21 Taking care not to displace the rubber 
grommet. carefully reconnect the vacuum 
hose valve to the servo unit.
22 Refit the cruise control air pump (where 
fitted) and relay box tightening their retaining 
bolts socurdy.
23 Refill the master cylinder reservoir with 
new fluid, and bleed the complete hydraulic 
system as described in Section 2.
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10 Brake pedal -
removal and refitting

Removal

I
R ight-hand-drive models
1 Disconnect tho battery negative lead (see 
Disconnecting the battery).
2 Undo the retaining screws (tho lower screw 
is hidden behind a trim cap) and remove the 
driver's side lower panel from the facia, 
disconnecting the winng connector from the 
footwell light (soo Illustrations).
3 On models with cruise control, remove the 
vacuum reservoir from the brake pedal 
bracket (see Chapter 4A, Section 12).
4 Unclip the control module, then undo the 
retaining nuts and remove the control module 
holder (see illustrations). Position the relay 
box clear of the podal mounting bracket.
5 Slide off the retaining clip and washer, and 
withdraw the clevis pin securing the pushrod 
to the pedal (soe illustration).
6 Slacken and remove the nut and washer 
from the pedal pivot bolt. Slide the bolt out. 
lilting tho pedal as necessary, and manoeuvre 
the pedal assembly out of its bracket.
7 Examine all components for signs of wear 
or damage, paying particular attention to the 
pivot bushes and spacer, renewing them as 
necessary.
Left-hand-drive models
8 Carry out the operations described In 
paragraphs 1 to  3.
9 Unhook tho accelerator cable end fitting 
from Ihe top of the pedal.
10 Disconnect tho wiring connector from Ihe 
stop-light switch.
11 Slide off the retaining clip and washer, 
and withdraw the clevis pin securing the 
pushrod to tha pedal.
12 Carefully unhook tho end of the return 
spring, then slacken and remove tho nut and 
washer from tho pedal pivot bolt.
13 Slacken and romove the steering column 
bolts and support the column.
14 Slacken ond romove the servo unit 
mounting nuts, and the nuts on tho sido of tho

10.2a Remove the screws (arrowed)
securing tho driver’s side lower pane l. . .

bracket, then free the pedal mounting bracket 
from the bulkhead.
15 Slide out the pedal pivot bolt and 
manoeuvro tho pedal assembly out of 
position, noting tho correct fitted position of 
the return spnng.
16 Examine all components for signs of wear 
or damage, paying particular attention to the 
pivot bushes and spacer, renewing them as 
necessary.

Refitting
Right-hand-drive modols
17 Refitting is the reverse of removal, noting 
the following points:
a) Prior to refitting, apply a smear o f multi

purpose grease to the pedal pivot bushes 
and spacer and the pushrod clevis pin.

b) Tighten tho pedal pivot bolt nut to the 
specified torque.

c) Ensure tho return spring is correctly 
engaged w ith the pedal.

d) On completion, reconnect tho battery then 
check and, if necessary, adjust tho stop
light switch as described in Section 17.

Left-hand-drive models
18 Refitting is the reverse of removal, notmg 
the following points:
a) Prior to refitting, apply a smear o f multi

purpose grease to the pedal pivot bushes 
and spacer and the pushrod clevis pin.

b) Tighten the pedal pivot bolt nut and the 
servo and pedal bracket nuts to their 
specified torque settings.

10.2b . .  - and disconnect the wiring 
connector from the footwell illumination light

c) Ensure the return spring is correctly 
engaged with the pedal.

d) Reconnect the accelerator cable and 
check the cable adjustment (see Chap
ter 4 A or 4B).

o) On completion reconnect the battery then 
check and. if necessary, adjust the stop
light sw itch as described in Section 17.

11 Vacuum servo unit -
testing, removal and refitting

Testing
1 To test the operation of the servo unit, 
depress the footbrake several times to 
exhaust the vacuum, then start Ihe engine 
whilst keeping the pedal firmly pressed. As 
the ongine starts, there should be a noticeable 
give in tho brake pedal as the vacuum builds 
up. Allow tho engine to run for at least two 
minutes, then switch it off. If the brake pedal 
is now pressed, it should feel normal, but 
further applications should result in the podal 
feeling firmer, with the pedal stroke 
decreasing with each application.
2 If the servo does not operate as desenbed. 
first inspect the servo unit check valve as 
described in Section 12.
3 If the servo unit still fails to operate 
satisfactorily, tho fault lies within Ihe unit itself. 
Repairs to the unit are not possible -  if faulty, 
tho servo unit must be renewed.

10.4a Unclip the control module then undo 
tho retaining nuts (arrowed). . .

10.4b . . .  and remove the holder from the 
facia

10.5 Slide o ff the clip, then withdraw tho 
clevis pin (arrowed) securing the servo 

pushrod to the pedal
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Removal
Right-hand-drive models
4 Disconnect the battery negative lead (see 
Disconnecting the battery).
5 To improve access, undo the retaining 
screws and lift off the cover from the top of the 
engine. Unclip the coolant expansion tank from 
its mountings, and position il clear of the soivo.
6 Wipe clean the area around the master 
cylinder and servo unit, then slacken and 
remove the bolt securing the brake pipe 
retaining clip to the body.
7 Remove tho master cylinder as described in 
Section 9.
8 On manual transmission models, remove 
the clutch master cylinder as described in 
Chapter 6.
9 On all models, carefully ease the vacuum 
hose valve out from the servo unit, taking care 
not to damage the rubber grommet.
10 Undo the retaining scruws (the lower 
screw is hidden behind a trim cap) and 
remove the driver’s side lower panel from the 
facia, disconnecting tho wiring connector 
from the footwell light.
11 Unclip the control module, then undo the 
retaining nuts and remove the control module 
holder Position tho relay box clear of the 
pedal mounting bracket.
12 Slide off the retaining clip and washor, 
and withdraw the clevis pin securing the 
pu3hrod to tho pedal
13 Slacken and remove the servo unit retaini ng 
nuts, then return to the engine compartment.
14 Carefully manoeuvre the servo unit out of 
position, and recover the gasket which is 
fitted between the servo and bulkhead If 
necessary, free tho power steering/air 
conditioning system pipes (as applicable) 
from their fixings to gain the necessary 
clearance required for removal. Examine the 
gasket for signs of wear or damage, and 
renew if nccossary
Loft-hand-drive models
15 Remove the master cylinder as described 
In Section 9.
16 Undo tho retaining screws (the lower 
screw is hidden behind a tnm cap) and 
remove the dnver's side lower panel from the 
facia, disconnecting tho wiring connoctor 
from the footwell light.
17 Slide off the retaining clip and washer, 
and withdraw the clevis pin securing the 
pushrod to the pedal.
18 Slacken and remove the servo unit 
retaining nuts, then return to the engine 
compartment.
19 Carefully manoeuvre the servo unit out of 
position, and recover the gasket which is 
fitted between tho servo and bulkhoad. 
Examine the gasket for signs of wear or 
damage, and renew H necessary.

Refitting
Right-hand-drive models
20 Ensure the servo unit and bulkhead

mating surfaces are clean, fit the gasket to the 
rear of the servo unit and manoeuvre the unit 
into position.
21 From inside the car, make sure the 
pushrod is correctly engaged with the pedal, 
then refit the servo unit nuts and tighten them 
to the specified torque.
22 Apply a smear of multi-purpose grease to 
the clevis pin, then align the pedal with the 
pushrod and insert the pin. Refit the washer 
and secure it in position with the retaining clip.
23 Secure the control module and relay box 
In position then refit the facia panel.
24 Reconnect the vacuum hose to the servo, 
then clip the coolant expansion tank back Into 
position.
25 On manual transmission models, refit the 
clutch master cylinder as described in 
Chapter 6
26 Refit the braking system master cylinder 
as described in Section 9.
27 Bleed the complete hydraulic braking 
system as described In Section 2, then bleed 
tho clutch system as described in Chapter 6. 
Left-hand drive models
28 Carry out the operations described in 
paragraphs 20 to 22.
29 Refit the master cylinder as described In 
Section 9. and bleed the complete hydraulic 
system as described in Section 2.

12 Vacuum servo unit
check valve -  ^
removal, testing and refitting ^

Noto: On some models, the valve is an 
integral part o f the servo unit vacuum hose 
and is not available separately.

Removal
1 To improve access to the valve, undo tho 
retaining screws and remove the cover from 
the top of the engine.
2 Carefully ease the check valve out from the 
servo unit, taking care not to damage tho 
grommet (see Illustration).
3 On models where the v3lve is available 
separately, carefully ease the valve out of the 
end of the hose and remove it from the car.
4 On models where the valve is an integral 
part of the hose, work back along the hose, 
freeing it from all the relevant retaining clips 
whilst noting its correct routing. Release the 
retaining clip and romovo the hose assembly 
from tho car: tho hose is secured to the 
manifold with a quick-reloaso fitting, depress 
the collar to release it.

Testing
5 Examine the vacuum hose for signs of 
damage, and renew if necessary. The valve 
may be tested by blowing through it in both 
directions. Air should flow through the valve in 
one direction only -  when blown through from 
the servo unit end of the valve. Renew the 
valve if this is not the case.

12£ Check valve (arrowed) is a push-fit in 
the servo unit sealing grommet (valve 

shown is integral with hose)

6 Examine tho servo unit rubber sealing 
grommet for signs of damage or deterioration, 
3nd renew as necessary.

Refitting
7 Refitting is the reverse of removal, noting 
the following:
a) Take great cam not to displace or 

damage the sealing grommet when 
refitting the valve.

b) On models where the valve is part o t the 
hose, ensure the hose is correctly routed 
and retim ed by all the relevant clips then 
securely connect it to the manifold. Make 
sum the hose is securely retained by the 
quick-release fitting.

c) On completion, start tho engine and 
check the check vatve-to-servo unit 
connection fo r signs of a ir leaks.

13 Handbrake-
adjustment ^

1 The handbrake will normally be kept in 
adjustment by the action of the rear brake 
caliper handbrake mechanisms Occasionally, 
the handbrake mechanism may require 
adjustment to compensate for cable stretch, 
but adjustment should only be needed If the 
brake calipers, cables or handbrake lever are 
disturbed.
2 Prior to checking the handbrake 
adiustment. firmly apply the footbrake several 
times to ensure that tho roar brake caliper 
self-adjusting mechanism Is correctly set.
3 Handbrake adjustment Is checked by 
counting the number of clicks emitted from 
the lever ratchet mechanism whilst apply the 
handbrake. Fully release the handbrako lever 
and apply as normal; the handbrake should 
be fully applied between the 5th and 7th notch 
of the ratchet mechanism.
4 If adjustment is necessary, remove the rear 
section of tho centre console to gain access 
to the handbrake lever (see Chapter 11).
5 First check thai tho handbrake cable 
balancer plate, located at the rear of the 
handbrake lever, is at a nght-angle to tho lover 
cable (soe illustration). If not, then either the 
handbrake cables or the brake caliper
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13.5 Prior to adjustment, onsuro tho 
balancer plate (1) is at a right-angle to the 

lever cable (2)

handbrake mechanisms are faulty, resulting in 
the force net being applied equally to  each 
rear brake. ” he most likely cause is that on© 
or both of the handbrake cables are binding. If 
necessary, trace and rectify the problem  
before continuing.
6 II the balancer ptate is correctly positioned, 
chock the front wheels, then jack up the rear 
of the car and support it on axle stands.
7 With the handbrake lever fully released, 
back off the cable adjuster nut until both re a r 
brake catipe- handbrake levers are In contact 
with their s*ops (see Illustra tions). Slowly 
tighten the adjuster nut until the point is 
reached whare all freeplay is removed from  
the adjuster cable, but both levers remain in 
contact with their stops.
8 Chock both rear wheels rotate freely, then 
check the adjustment as described in 
paragraph 3 and, if necessary, repeat the 
adjustment procedure.
9 Once the handbrake is correctly adjusted, 
lower the car to the ground then refit the 
centre console rear section.

14 Handbrake lever- &
removal and refitting ^

Removal
1 Remove the rear section of the centre 
console as cescribed in Chapter 11.
2 Chock th j wheels, then fully release the 
handbrake lever.

14.3 Detach the adjustor cablo from the 
balancer plate (2) then undo the handbrake 

Ic-ver retaining bolts (1)

13.7a Release the handbrake lever and 
back off the adjuster nu t . . .

3 Back off the cable adjuster nut until it is 
possible to unhook the adjuster cable from  
the balancer plate (see illustration)
4 Disconnect the wiring connector from the 
handbrake lever warning light switch.
5 Slacken and romove the mounting bolts 
and remove the handbrake lever from the car.

Refitting
6 Refitting s a reversal of removal, tightening 
the handbrake lever bolts to  the specified 
torque. Prior to refitting the centre console 
section, adjust tho handbrake as described in 
Section 13.

15 Handbrake cables- ^
removal and refitting

%
Removal
1 The handbrake cable consists of three 
sections, a right- and a left-hand section, 
which connects each roar brake to the 
balancer plate, and a short adjuster cable  
which links the balancer plate to the 
handbrake lever. Each section can bo 
removed individually as follows.
A d ju eter ca b le
2 Chock the wheels, then fully release the 
handbrake lever.
3 Remove the roar section of the centre 
console as described tn Chapter 11.
4 Unscrew the adjuster nut from the cable, 
and remove the spring clip.
5 Bend back the retaining tang, then free the 
cable from the handbrake lever cam and 
balancor plate, and remove it from tho car. 
Left- and right-hand cables
6 Each cable can be removed as follows.
7 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands If 
the left-hand cable is being removed, romove 
the retaining screws/fastener and remove the 
fuel filter protective cover to gain access to  
the cable.
8 Remove the rear section of the centre 
console as described in Chapter 11, then 
remove Ihe rear seat cushion.
9 Back off the cable adjuster nut to obtain

13.7b . . .  until both rear brake caliper 
handbrake levers are against their stops

maximum reeplay In the cables, then unhook 
the front end of the cable from the balancer 
plato.
10 Releass the retaining clips and lift up the 
carpet to  'eveal the cable guide. Undo the 
retaining bDlts secunng the guide to tho floor, 
then free the cable from its guide and release 
the cable sealing grommet from the floor.
11 From jndornoath the car, unhook the 
inner cable Irom the brake caliper lover then 
unclip the outer cable Irom its bracket.
12 Slackcn and remove the bolts securing 
the cable clips to the trailing arm/underbody 
and remote the cable from the car (see 
illustration).

Refitting 
A djuster cable
13 Engage the cable with the balancer plate, 
and seat it in the handbrake lever cam. 
Position tho cable so that its nipple is 
positionec vertically in the balancor plate, 
then secure it in position with the retaining 
tang.
14 Refit the spring clip and adjuster nut to 
the cable Ihen adjust the cable as described 
in Section 13. Operate the handbrake lever 
several times to settle the cable is position 
and rechoik the adjustment before refitting 
tho oontro soneolo roar eoction.
Left- and right-hand cables
15 Feed the front end of the cable up through 
the floor, and seat its sealing grommet 
correctly ir position.
16 Ensure the cable is correctly routed then

15.12 Undo the rotaining bolts securing 
the handbrake cable clips to tho trailing 

arm and underbody
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refit its retaining clip bolts, tightening them 
securely. Where necessary, refit the protective 
cover.
17 Hook the Inner cable back onto tho brake 
caliper lever and clip the outer cable securely 
into its bracket.
18 Working inside the car, engage the front 
end of the cable with the balancer plate, then 
reHt the cablo guide. Ensure the cablc is 
corTectly located, then refit the guide retaining 
bolts, tightening them to the specified torque.
19 Scat the carpet correctly in position then 
refit the rear seat cushion as described in 
Chapter 11.
20 Refit the spring clip and adjuster nut to 
the cable then adjust the cable as described 
in Section 13. Operate the handbrake lever 
several times to settle the cable is position 
and recheck the adjustment before refitting 
the centre console rear section.

16 Rear brake pressure-
regulating valve -  ^
testing, removal and refitting ^

Testing
1 The hydraulic circuit to each rear brake is 
equipped with a pressure-regulating valve 
arrangement, to help prevent the rear wheels 
locking up under hard braking. The valve 
assembly is of the pressure-sensitive type, 
located on tho left-hand side of the engine 
compartment bulkhead: on left-hand drive 
models, it is mounted onto the front of the 
servo unit (see illustra tion). The regulating 
valve acts as a restrictor and limits the 
hydraulic pressure being applied to the rear 
brakes, ensuring that the front brakes are 
always applied with a greater force.

* 2 Specialist equipment is required to check 
the performance of the vatve. Therefore, if there 
is thought to be a fault, the car should be taken 
to a suitably-equipped Voh/o dealer for testing. 
If faulty, tho valve assembly must be renewod.

Removal
Note: Before starting work, re fer to  the 
warning at the beginning o t Section 2 
concerning the dangers o f hydraulic fluid.
3 Minimise fluid loss by first removing the

17.2a Remove the driver's side lower 
panel (retaining screws an-owed) from  

fa c ia . . .

master cylinder reservoir cap. and then 
tightening it down onto a piece of polythene, 
to obtain an airtight seal.
4 Wipe clean the area around the brake pipe 
unions on the valve, and place absorbent rags 
beneath the pipe unions to catch any surplus 
fluid. To avoid confusion on refitting, make 
alignment marks between the pipes and valve 
assembly.
5 Slacken tho union nuts and disconnect the 
brake pipes from the valve. Plug or tape over 
the pipe ends and valve orifices, to minimise 
the loss of brake fluid, and to prevent the 
entry of dirt into tho system. Wash off any spilt 
fluid immediately with cold water.
6 Slacken and remove the retaining bolt, and 
remove the valve assembly from the car.

Refitting
7 Manoeuvre the valve assembly into 
position, and locate all the brake pipes in their 
specific unions. Tighten tho union nuts lightly 
only at this stage.
8 Refit the valve retaining bolt and tighten it 
to tho specified torque, then tighten all the 
brake pipe union nuts to their specified torque 
setting.
9 Remove the polythene from the master 
cylinder reservoir, and bleed the complete 
hydraulic system as described in Section 2.

17 Stop-light switch -
removal, refitting ^
and adjustment ^

Removal
1 The stop-light switch Is located on the 
pedal bracket behind the facia. On models 
with cruise control, there are two switches on 
the brake pedal; the stop-light switch is the 
upper o f the two switches, and has no 
vacuum pipe connected to it.
2 Undo the retaining screws (the lower screw 
is hidden behind a trim cap) and remove tho 
driver's sido lower panel from the facia, 
disconnecting the wiring connector from the 
footwell light (see illustrations).
3 Disconnect the wiring connector, then 
unscrew the switch and remove it from the 
bracket (see illustration).

17.2b . . .  disconnecting the w iring  
connector from  the footwell illumination 

light

16.1 Rear brake pressure-regulating valve 
assombly (arrowed) on the engine 

compartment bulkhead

Refitting and adjustment
4 Push the switch gentiy into position in the 
pedal mounting bracket.
5 Connect a continuity tester (ohmmotor or 
self-powered test light) across the switch 
terminals. Screw the switch in until an open- 
ckcult is present between the switch terminals 
(infinite resistance, or light goes out). Gently 
depress the pedal, and check that continuity 
oxists between the switch terminals (zero 
resistance, or light comes on) after the pedal 
has travelled approximately 5 mm. Screw the 
switch in or out (as necessary) until it operates 
as specifiod. Note: It is essential that the stop
ligh t sw itch is correctly adjusted, otherw ise 
the anti-lock braking system perform ance 
maybe affected (see Section 18).
6 In the absence of a continuity tester, the 
same adjustment can be made by 
reconnecting the switch and having an 
assistant observe the stop-lights (ignition on).
7 Once the stop-light switch Is correctly 
adjusted, reconnect the wiring connector and 
refit the panel to the facia. Recheck the 
operation of the stop-lights before using the 
car on tho road.

18 Anti-lock braking system 
(ABS) -  general informatwn

1 ABS was fitted as standard to all models in 
the range. The system is comprised of the ABS 
unit (which contains both the system hydraulics

17.3 Disconnect the w iring connector 
(arrowed -  model with cruise control shown) 

then unscrew the switch from tho bracket
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19.3 Release the retaining clip and 
disconnect the wiring connector (arrowed) 

from  the ABS unit

and electronics), tho four roadwheei sensors, 
and the stop-light switch. The purpose of the 
system is to prevent the wtieel(s) locking dunng 
heavy braking. This is achieved by automatic 
release of tho brake on the relevant wheel, 
followed by re-application of the brake.
2 The electric pump and eight hydraulic 
solenoid valves (two for each brake -  one inlet 
and one outlet) in the ABS unit are controlled 
by the electronic control unit (ECU), which 
itself receives signals from the four wheel 
sensors (which are fitted to the hubs) and the 
stop-light switch. The wheel sensors monitor 
the speed of rotation ot each wheel and the 
stop-light switch informs the ECU when the 
brake is being applied.
3 When the brakes are being applied (stop
light switch operated), tho ECU compares the 
signal from each wheel sensor. The ECU can 
then determine when a wheel is decelerating 
at an abnormal rate, compared to the speed 
of the car. and therefore predicts when a 
wheel is about to lock.
4 During normal braking, the hydraulic 
system functions in the same way as a non- 
ABS braking system with the ABS unit having 
no effect. The ABS unit inlet solenoid valves 
are all open and the outlet valves are all 
closed and the electricaily-operatcd pump is 
switched off.
5 If the ECU senses that a wheel is about to 
lock, it closes the relevant inlet solenoid valve 
in tho hydraulic unit, which then isolates the 
relevant brake on the wheel which is about to 
lock from the master cylinder, effectively 
sealing-in the hydraulic pressure. The ABS 
unit pump is now turned on.

19.4 Disconnect the brake pipes (1), then 
slacken the nuts (2) and remove the ABS 

unit from its bracket
6 If the speed of rotation of tho wheel 
continues to decrease at an abnormal rate, the 
ECU opens the outlet solenoid valve(s) on the 
relevant brake{s) and the pump draws the 
hydraulic fluid back into the ABS unit acc
umulator chambers, releasing the brake. Once 
the speed of rotation of the wheel returns to an 
acceptable rate, the pump stops: the solenoid 
valves switch again, allowing the hydraulic 
master cylinder pressure to return to the 
caliper, which then re-applies the brake. This 
cycle can bo earned out many times a second
7 The action of the solenoid valves and pump 
creates pulses in the hydraulic circuit. When 
the ABS system is functioning, these pulses 
may be felt through the brake pedal.
8 The ABS system performs a self-check 
every time the car is driven. When the ignition 
is switched on. the warning light will be 
illuminated lor approximately 4 seconds and 
then go out if no faults are found. The first time 
the car exceeds a speed of around 20 mph, a 
functional check of tho hydraulic system will 
be carried out. If any faults are diagnosed, the 
ECU will automatically shut down the ABS unit 
and illuminate the warning light on the 
instrument panel to inform the driver that the 
ABS system is not operational. Normal braking 
will still be available, however.
9 It a fault does develop in the ABS system, 
the car must be taken to a Volvo dealer tor 
fault diagnosis and ropair.

I

19.10 Removing the wheel arch liner

19 Anti-lock braking system 
(ABS) components -
removal and refitting

ABS unit
Note: Volvo state that the operation o f the 
hydraulic unit should be checked using 
special test equipm ent after refitting. Bearing 
this In mind, it is recommended that removal 
and refining o f the unit is entrusted to a Volvo 
dealer. If you decide to rem ove/refit the unit 
yourself, ensure that the operation o f tho 
braking system is checked a t the earliest 
opportunity by a Volvo dealer.
Removal
1 Disconnect the battery negativo lead (seo 
Disconnecting the battery).

2 Minimise fluid loss by first removing the 
master cylindor reservoir cap. and then 
tightening it down onto a piece of polythene, 
to obtain an airtight seal.
3 Release the retaining clip and disconnect 
the wiring connector from tho ABS unit ECU 
(see illustration).
4 Wipe clean the area around all the pipes 
unions and mark the locations of the hydraulic 
fluid pipes to ensure correct refitting (seo 
illustra tion). Unscrew the union nuts and 
disconnect the pipes from the ABS unit. Be 
prepared for fluid spillage, and plug the open 
ends o f the pipes and the hydraulic unit 
unions, to prevent dirt ingress and further fluid 
loss.
5 Slacken the mounting nuts and remove the 
ABS unit from the engine compartment. If 
necessary, the mounting bracket can then be 
unbolted and removed from  the car. Renew 
the regulator mountings if they show signs ot 
wear or damago. Note: Keep the hydraulic 
unit upright to minimise the risk o f flu id loss, 
resulting in airlocks inside the un it
6 If necessary, the ECU and ABS unit 
hydraulic modulator can be separated. Evenly 
and progressively slacken and remove the 
retaining bolts, then carefully ease the ECU 
squaroly away from tho modulator, taking 
care not to damage the wiring pins 
R e fittin g
7 Refitting is the revorse of removal, noting 
the following points:
a) Where necessary, align the ECU wiring 

pins with the modulator, and ease tho unit 
squarely into position. F it the four Ton 
screws and tighten thorn, then re fit and 
lighten the central bolt. Never tighten the 
Torx screws to more than 8 Nm (6 Ib f ft).

b) Reconnect the hydraulic pipes to  the 
correct unions and tighten the union nuts 
to the specified torque.

c) Ensure the wiring connector is securely 
reconnected.

d) On completion, fill tho flu id  reservoir w ith 
fresh flu id and bleed the complete 
hydraulic system as desenbed in Sec
tion 2. Thoroughly check the operation of 
the braking system before using tho car 
on tho road. If them is any doubt about 
the function o f the ABS system, hove it 
checked by a Volvo dealer at the earliest 
possible opportunity.

Front wheel sensor 
Removal
8 Disconnect the battery negative lead (see 
Disconnecting the battery).
9 Apply the handbrake, loosen the front 
wheel nuts, then jack up the front of the car 
and support securely on axle stands. Remove 
tho roadwheei.
10 Remove the retaining screws/fasteners 
and remove the wheel arch liner to gain 
access to the sensor wiring connector (see 
illustration).
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19.11a Disconnect the w iring  
connecto r. . .

19.14 Ensure the sensor is correctly  
located in the hub then tighten its retaining 

bo lt to  the specified torque

11 Disconnect the wiring connector, then 
undo the retaining screws and remove the 
clips secunng the sensor wiring to the inner 
wing (seo illustrations)
12 Unclip the sensor wiring grummets from 
the lower retaining clips, then undo the 
retaining bolt and remove the sensor from the 
swivel hub assembly (see illustration).
Refitting
13 Ensure that tho mating faces of the sensor 
and the swivel hub are clean, and remove all 
traces of dirt from the sensor toothed ring on 
the driveshaft.
14 Ensure the sensor tip is clean, then apply 
a littks multi-purposa grease to the swivel hub 
bore. Ease the sensor into position, then refit 
the retaining bolt and tighten it to  tho 
specified torque (see illustration).
15 Ensure the sensor wiring Is correctly 
routed, and clip its lower grommets into their 
brackets. Refit tha wiring retaining clips, 
tightening their retaning screws securely, and 
reconnect the wlnng connector.
16 Refit the wheel arch liner and roadwheel. 
then lower the car to the ground. Tighten the 
wheel nuts to the specified torque, then 
reconnect the ba ttey

Rear wheel sensor
Removal
17 Disconnect the battery negative lead (see 
Disconnecting the battery).
18 Remove the rear hub assembly as 
described «n Chapter 10.
19 It the work is being carried out on the left-

19.11b . . .  then u id o  the w iring clip screw  
(arrowed) and free tho w iring grommets 

from their retaining clips

19.19 Remove the fuel filte r protective  
cove r__

hand side, remove the retaining screws/ 
fastener and remove the fuel filter protective 
cover to gain access to the sonsor wiring (seo 
illustration).
20 Work back along the sensor w iring and 
unscrew the nut/Dolts securing the wiring 
clamps to the trailing arm. Disconnect the 
connector so the wiring is free to be removed 
with the sensor (see illustration).
21 Slacken and remove tho retaining bolts, 
and remove the sensor from the car (see 
illustration).
Refitting
22 Ensure that the mating surfaces of the 
sensor and backptate are clean and dry. and 
remove all traces of dirt from the toothed ring 
on the rear of the hub.
23 Lubricate the sensor surface with a little 
grease, then feed the winng in through the 
backplate and seat the sensor in position.

19.21 Undo the retaining bolts and remove 
the rear wheel sensor

19.12 Slacken and remove the retaining 
bolt and remove the wheel sensor from  the 

swivel hub

19.20 . . .  to  gain access to  the left-hand 
sensor Miring connector

Ensure the sensor is corrcctly located, then 
refit the retaining bolts and tighten to the 
specified torque (see illustration).
24 Work along the wiring, ensuring it is 
correctly routed, and aecuro the retaining 
clamps to the trailing arm. Securely tighten 
the clamp retaining nut'bolts, then reconnect 
the wiring connector Where necessary, refit 
the fuel fitter protective cover to the car.
25 Refit the hub assembly as described in 
Chapter 10 and reconnect tho battery.

Front wheel sensor toothed ring
Removal
26 Remove the driveshaft as described in 
Chapter 8.
27 Remove the toothed ring from tho outer 
constant velocity (CV) |Oint by carefully 
tapping between the inner edge of the ring 
and the joint with a small chisel

19.23 Ensure the rear wheel sensor is 
correctly located then tighten its retaining 

bolts to  the specified torque
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19.32 Undo the two bolts and remove the 
rear wheel sensor toothed ring from tho 

rear of the hub assembly

Refitting
28 Ensure the CV joint and toothed ring 
mating surfaces are clean and dry.
29 Apply a smear of nulti-purpose grease to 
the inner edge of the ring, then tap the ring 
squarely onto the CV joint. Ensure the toothed 
ring is tapped fully orto the joint, then wipe 
away any excess grease.
30 Refit the driveshaft as described in 
Chaptor 8.

Rear wheel sensor toothed ring 
Removal
31 Remove the roar hub assembly as 
described in Chapter 10.

32 Undo the retaining bolts and remove the 
toothed ring from the rear of the hub (see 
illustration).
Refitting
33 Ensure the toothed ring and hub mating 
surfaces are clean and dry, then seat the ring 
in posit on. Refit the retaining bolts and 
tighten them securely.
34 Refit the hub assembly as described in 
Chapter 10.

Stop-tight switch
35 See Section 17.



10*1

Chapter 10
Suspension and steering
Contents
Front hub bearings -  renewal .............................................................  3
Front suspension anti-roll bar -  removal and re fitting.......................  8
Front suspension anti-roll bar connecting link -  removal and

refitting................................................................................................  7
Front suspension lower arm -  romoval. overhaul and re fittin g ......... 6
Front suspension strut -  overhaul....................................................... 5
Front suspension strut -  removal and refitting ..................................  4
Front suspension subframe -  removal and refitting .......................... 9
Front suspension swivel hub -  removal ard refitting .......................  2
General inform ation................... ............................................................ 1
Ignition switch/steering column lock -  removal and refitting ............. 22
Power steering fluid level check .................... Soe Weekty checks
Power steering pump -  removal and re f it tn g ...................................... 26
Power steering pump drivebelt check, adjustment ar-d

renewal ......................................................................... See Chapter 1
Power steenng system -  bleeding.........................................................25
Rear hub assembly -  removal and refitting........................................ 10
Rear hub bearings -  renewal............................................................... 11

Degrees of difficulty

Rear suspension anti-roll bar -  removal and refitting ......................... 19
Rear suspension anti-roll bar connecting link -  removal and

refitting........................................................................................ . . .1 8
Rear suspension control link -  removal and refitting........................... 15
Rear suspension lower arm -  removal, overhaul and refitting.............16
Rear suspension strut -  overhaul .........................................................13
Rear suspension strut -  removal and re fitting......................................12
Rear suspension trailing arm -  removal, overhaul and refitting.......... 17
Rear suspension upper link -  removal and refitting ........................... 14
Steering column -  removal, inspection and re fitting ........................... 21
Steering gear assembly -  removal, overhaul and refitting...................23
Steering gear rubber gaiter -  renewal.................................................. 24
Steering wheel -  removal and refitting ................................................20
Suspension and steering check ...................................... See Chapter 1
Track rod -  removal and refitting...........................................................28
Track rod balljoint -  removal and re fitting............................................27
Wheel alignment and steering angles -  general information.............. 29
Wheel and tyre maintenance, tyre pressures__ _ .See Weef'ly checks

Easy, suitable for Fairty easy, suitable Fairty difficult, Difficult, suitable for
£

Very difficult.
novice with little for begamer with suitable for competent ^ experienced DIY sutabte for expert DfY
experience some experience DfY mechanic mechanic or professional

Specifications
F ro n t  w h e e l a l ig n m e n t  a n d  s te e r in g  a n g le s
Toe setting ................................................................................................. 0.15* ±0.05° toe-in per wheel
Camber,

Standard setting:
Up to May 2000 ................................................................................  0 ° i 1 “
May 2000 onwards:

S tandard........................................................................................  -0.16* ±0.5°
S p o rt............................................................................................... -0 .33 '±0.5°
C om fort..........................................................................................  -0.07® ± 0.5*

Maximum difference between s ides................................................... 0.68''
Castor.

Standard setting:
Pre-1998 model year .......................................................................  2 2 °  ± 1°
1998 model year to May 2000 .........................................................  3.2® ±1°
May 2000 onwards:

S tandard ........................................................................................  4* 1 1*
S p o r t..............................................................................................  4.15* ± 1*
C om fort..........................................................................................  3.86’  x 1 *

Maximum difference between s ides ...................................................  0.68°
Kingpin inclination anglo:

Up to May 2000 ....................................................................................  12.68° *  1°
May 2000 onwards:

Standard............................................................................................  13.68® ± 1°
S p o rt................. ................................................................................ 14.07° ± 1°
C om fort............................................................................................... 13.26" ±1°

Maximum difference between s ides...................................................  0.68“
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Rear wheel alignm ent
Toe setting ................................................................................................- 0.15* *  0.05“ toe-in per wheel
Camber.

S tandard............................................... ..................................................  -0.67' ± 0.25*
S p o rt......................................................................................................... 0.90° ± 0.25*
Sport/Dynamic with nivomat ................................................................  -1.16° ± 0.25°
Maximum difference between s id e s .....................................................  0.68°

Roadwheels
Type ............................................................................................................. Pressed-steel or aluminium alloy (depending on model)
SiZ e ...............................................................................................................  5.5J x 14. 6J x 15 or 6.5J x 16 (depending on model)
Tyro pressures ............................................................................................  See Weekly checks

Torque wrench settings Nm
Front suspension
Anti-roll bar:

Connecting link n u ts ...............................................................................  45
Mounting clamp b o lts ............................................................................. 25

Hub nut:
Pre-1998 model year .............................................................................  240
1998 model year onwards:

Stage 1 ................................................................................................  120
Stage 2 ................................................................................................  Angle-tighteo a further 60°

Lowor ami:
Balljoint n u t ..............................................................................................  67
Front pivot b o l t ........................................................................................ 90
Rear mounting clamp b o lts ................................................................ .... 90

Subframe front mounting bo lts ..................................................................  108
Suspension strut:

Piston nut ................................................................................................ 65
Strut-to-swivel hub bolts ..................... ................................................  90
Upper mounting n u ts .............................................................................  45

Rear suspension
Anti-roll bar:

Connecting link balljoint n u t ..................................................................  45
Mounting clamp b o lts ................................................................ ............  25

Backplate/caliper mounting bracket b o lts ...............................................  55
Control link:

Link-to-body ptvot bott .......................................................................  80
Link-to-trailing arm bo lts ................. ....................................................... 35

Hub nut:
Pre-1998 model year .............................................................................  175
1998 model year onwards:

Stage 1 ................................................................................................ 120
Stage 2 ................................................................................................  Angle-tighten a further 30°

Lower arm:
Arm-to-body pivot b o l t ........................................................................... 80
Arm-to-trailing arm pivot b o l t ................................................................  90

Trailing arm front pivot bolt ......................................................................  90
Suspension strut:

Upper mounting nuts .............................................................................  50
Lower mounting b o lt ............................................................................... 90
Piston nut:

Standard shock absorber..................................................................  30
Nivomat shock absorber....................................................................  25

Upper link:
Link-to-body bolts .............................. ................................................... 35
Link-to-trailing arm pivot b o l t ................................................................  90

Steering
Power steering pump:

Mounting bolts:
Except GDI engine ............................................................................. 25
GDI engine .......................................................................................... 45

Outlet pipe union nut ............................................................................. 19
Steering column:

Mounting nuts and b o lts ......................................................................... 25
Universal joint clamp b o l t ......................................................................  17

Ibf ft

33
18

177

89

49
66
66
80

48
66
33

33
18
41

59
26

129

89

59
66
66

37
66

22
18

26
66

18
33
14

18
13
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Torque wrench settings (continued)
Steering (continued)
Steering gear.

Mounting bolts .............................................. .
Hydraulic pipe union n u ts .......................................................

Steering wheel retaining n u t .......................................................
Track rod:

Balljoint locknut .....................................................................
Balljolnt-to-swivel hub n u t" .....................................................
Inner balljoint-to-steering ra c k ..............................................

* I f  tho split pin holos are nor correctly aligned a t the specified
Roadwheels
Wheel nuts ..................................................................................

Nm Ibf ft

69 51
15 11
43 32

42 31
24 18
88 65

i, tighten the nut slightly more to bring the holes into alignment. 

. .  110 81

1 General information

The independent front suspension is o 1 the 
MacPherson strut type, incorporating coil 
springs and integral telescopic shock 
absorbers. The MacPhorson struts are 
located by transverse lower suspension arms, 
which utilise rubber Inner mounting bushos, 
and incorporate a balljoint at the outer ends. 
The front swivel hubs, which carry tho 
wheel/hub bearings, brake calipers and the 
hub/disc assemblies, are bolted to the 
MacPherson struts, and connectod to the 
lower amis via the balljoints. A front anti-roll 
bar is fitted to all models. The anti-roll bar is 
rubber-mounted onto the subframe, and is 
connected to each suspension strut via a 
connecting link.

In May 2000 (the time of the Phaso 2 
facelift), the front suspension was modified, 
with now lower arms, hubs, struts and 
changes to the front geometry, intended 
principally to improve ride comfort. After 
2001. various Sport models were added to the 
range, featuring further tweaks to the  
suspension. In neither case was the 
fundamental suspension layout changed, 
however, and repair procedures are hardly 
affected.

The independent rear suspension 
incorporates trailing arms and suspension 
struts. The trailing arms are connected to the 
body by transverse lower suspension arms 
and by upper links and control links. The 
suspension struts incorporate coil springs and 
integral telescopic shock absorbers and link 
the lower arm to the body. A rear anti-roll bar 
is fitted to reduce body roll. The anti-roll bar is 
rubber mounted onto the underbody and is 
connected to each lower arm via a connecting 
link.

The steering column is secured to the  
steering gear pinion by means of a clamp bolt. 
The lower end of the column incorporates two 
universal joints in between which a collapsible 
section is fitted. In the event of Impact, this

section of steering column is designed to 
deform and. If necessary, break in an effort to 
prevent the steering column being forced 
towards the driver.

The steering gear is mounted onto the 
subframe and is connected by two track rods, 
with balljoints at their outer ends, to the 
steenng arms projecting rearwards from the 
swivel hubs. The track rod ends are threaded, 
to facilitate adjustment. The hydraulic steering 
system is powered by a pump which is belt- 
driven off the crankshaft pulley.
Note: Self-locking (Nyloc) nuts are used to 
secure many components in position, and It is 
rocommended that these are renewed 
whenever they are Otsturbed. This is 
particularly important if  resistance cannot be 
felt when the locking portion passes over the 
bolt or stud thread.

2 Front suspension swivel hub ^
-  removal and refitting

Note: A  n e w  hub nut and new brake caliper  
mounting bolts w ill be required on refitting. 
Note: On non-turbo manual transmission 
models, the driveshaft outer jo in t splines may 
be coated with sealing agent prior to refitting. 
Where this is the case, it is likely that a 
puller/extractor w ill be required to draw the 
hub assembly o ff the driveshaft end on 
removal.

2.1 Remove the wheel trim /hub cap and 
Slacken the hub nut with the car standing 

on its wheels

Removal
1 Remove the wheel trim/hub cap (as 
applicable) then slacken the hub nut with the 
car resting on its wheels (see illustration). 
Also slacken the wheel nuts.
2 Chock the rear wheels of the car. firmly 
apply the handbrake, then jack up the front of 
the car and support it on axle stands. Remove 
the appropriate front roadwheei.
3 Slacken and remove the hub nut and 
(where fitted) washer; discard the nut, a new 
one should be used on refitting. If the nut was 
not slackened with the wheels on the ground 
{see paragraph 1). have an assistant firmly 
depress the brake pedal to prevent the front 
hub from rotating, whilst you slacken and 
remove the hub nut. Alternatively, a tool can 
be fabricated from two longths of steel strip 
(one long, one short) and a nut and bolt: the 
nut and bolt forming the pivot of a forked tool.
4 Remove tho anti-lock braking system 
(ABS) sensor from the hub as described in 
Chapter 9.
5 Slide out the retaining clip(s) and free the 
front brake caliper hose from its brackets).
6 Remove the brake disc as describod in 
Chapter 9. Discard tho brake caliper mounting 
bolts -  they must be renewed whenever they 
are disturbed.
7 Extract the split pin. then slacken and 
remove the nut securing the steering gear 
track rod end balljoint to the swivel hub (see 
illustra tion). Release the balljoint tapered 
shank using a universal balljoint separator.

2.7 Extract the split pin, then slacken and
remove the track rod balljoint nut
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2.8 Unscrew the nuts and withdraw the 
bolts securing the swivel hub to the strut

2.9 Free the swivel hub from tho stmt, 
then release the driveshaft Joint from the 

hub splines

2.10b . . .  then free the swivel hub 
assembly fn m  tho balljoint and remove it

8 Loosen the lower arm balljoint nut slightly 
then slacken and remove fho nuts and 
withdraw the bolts securing the swivel hub to 
tho suspension strut (see illustration). 
Discard tho ruts and bolts, new ones should 
lie useO on refittlny.
9 Taking cara not to damage the driveshaft 
gaiter, retease the outer constant velocity joint 
splines from the hub (see illustration). If the 
joint is a tighl fit. try tapping it out of position 
using a hamner and a soft metal d rift whilst 
an assistant supports the hub assembly. If 
this fails to move the joint, a suitable 
puller/extractor will be required to draw the 
hub assembly o ff the driveshaft end Noto: 
Support tho drivoshaft by suspending it with 
wire or string -  do not allow it to hang under 
its  weight, or the jo ints/gaiters may bo 
damaged.
10 Unscrew the nut from the lower arm

2.12 Engage tho swivel hub with the lower 
arm balljoint and tighten the balljoint nut to  

the specified torque

balljoint, then free the swivel hub assembly 
from the balljoint shank and remove it from 
the car (see illustrations). If necessary, use a 
balljoint separator to free the hub.

R e fittin g
11 Ensure that the driveshaft outer constant 
velocity joint and hub splines are clean and 
dry. If locking compound was present on 
removal, apply a coat of locking fluid (Volvo 
recommend sealing agent 1161075-5 -  
available Irom your Volvo dealer) to the 
splines of the driveshaft. On all othof models 
apply a thin film of grease to the driveshaft 
splines.
12 Manoeuvre the hub assembly into 
position, and engaging it with the lower arm 
balljoint, and scrow on the balljoint nut and 
tighten to the specified torquo (see 
illustration).

2.10a Unscrew the lower arm balljoint 
n u t. . .

13 Move the top of the swivel hub inwards, at 
the same time engaging the driveshaft with 
the hub.
14 Slide tha hub fully onto tho driveshaft 
splines, then insert the two new suspension 
strut mounting bolts and refit the retaining 
nuts. Tighten both nuts by hand, then tighten 
them t j  the spocifiod torque (see 
illustrations)
15 Fit tha washer (where fitted) and new hub 
nut. tightening it by hand only at this stago.
16 Reconnect the steering track rod balljoint 
to the swivel hub. then tighten Its retaining nut 
to the specified torque and secure it in 
position * ith  a new split pin (see illustration).
17 Refit the brake disc to tho hub. referring to 
Chapter 9 for further Information. Slide the 
caliper into position, making sure the pads 
pass either side of the disc, then fit the now 
mounting bolts and tighten them to the
cpocified torque setting (see Chapter Q).
18 Refit the ABS sonsor to the hub as 
described in Chapter 9 thon locate tho brako 
hose in its brackets) and secure it in position 
with the retaining clip(s).
19 On pre-1998 model year cars, using tho 
method employed dunng removal to prevent 
the hub ‘rom rotating, tighten the hub nut to 
the specified torque. Alternatively, lightly 
tighten the nut at this stage and tighten it to 
the specified torque once the car Is resting on 
its wheels again.
20 On cars from 1998 model year onwards, 
using the method employed during removal to 
prevent the hub from rotating, tighten the hub

2.14a Engage the driveshaft jo in t with the 
hub then align the swivel hub with the 

s tru t. . .

2.14b . . .  and refit the strut-to-sw ivel hub 
bolts, tightening their nuts to the specified 

torque

2.16 Tighten the track rod balljoint to  the 
specified torque, then secure it with a new 

split pin
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nut to the specified Stage 1 torque setting, 
then angle-tighten it through the specified 
Stage 2 angle. It is recommended tha t an 
angle-measuring gauge is used during the 
final stages of the tightening, to ensure 
accuracy. If a gauge is not available, use white 
paint to make alignment marks bet wo on the 
nut and hub prior to tightening; the marks can 
then bo used to check that the nut has been 
rotated through the correct angle. 
Alternatively, lightly tighten the nut a t this 
stage, and tighten once the car is resting on 
its wheels again.
21 Check that the hub rotates freely, then 
refit tho roadwheel and lower Ihe car to the 
ground. Tighten the wheel nuts to  the 
specified torque then, if not already done, 
tighten tho hub nut (see illustrations).

Front hub bearings -  
renewal

Note: The bearing Is a pro-adjusted, double- 
row  ro lle r type, and is intended to  la s t tho 
car's entire service life  w ithout maintenance or 
attention. Never overtighten the hub nu t in an 
attem pt to adjust the bearing 
Note: A press w ill be required to dism antle  
and rebuild the assembly; it such a too l is not 
available, a large bench vice and spacers 
(such as large sockets) may serve as an 
adequate substitute. The bearing's inner races 
are an interference fit on the hub; if  the inner 
race remains on the hub when it  is pressed  
out o f the hub carrier, a knife-edged bearing 
puller w ill be required to remove it.
1 Remove the swivel hub assembly as 
described in Section 2.
2 Support tho swivel hub securely on blocks 
or in a vice. Using a tubular spacer which 
bears only on the inner end of the hub tenge, 
press the hub flange out of the bearing. If the 
beanng's outboard inner race remains on the 
hub. remove it using a bearing puller (see note 
above).
3 Lever out the oil seals, then extract tho 
bearing retaining circlip from the inner end of 
the swivel hub assembly.

2.21a Tighten tho hub nut to  the specified 
torque (pre-1998 model year) . . .

4  Where necessary, refit the inner race back 
in position over the ball cage, and securely 
support tho inner face of the swivel hub. 
Using a tubular spacer which bears only on 
the inner race, press the complete bearing 
assembly out of the swivei hub.
5 Thoroughly clean the hub and swivel hub. 
removing all traces of dirt and grease, and 
polish away any burrs or raised edges which 
might hinder reassembly. Check both for 
cracks or any other signs of wear or damage, 
and renew them if necessary Renew tho 
circlip, regardless of its apparent condition.
6 On reassembly, apply a light film o f oil to 
the bearing outer race and hub flange shaft, to 
aid installation of the bearing.
7 Securely support the swivel hub, and locale 
the bearing in tho hub. Press the bearing fully 
into position, ensuring that it enters the hub 
squarely, using a tubular spacer which bears 
only on the bearing outer race.
8 Once the bearing is correctly seated, 
secure it in position with the new circlip. 
ensuring that it is correctly located in the 
groove in the swivel hub.
9 Turn the swivel hub assembly over and 
press the new outer oil seal squarely into 
position. Ensure the seal is pressed fully into 
position and lubricate its sealing lip with a 
smear of grease.
10 Socuroly support the outer face of the hub 
flange and. taking care not to  damage the oil 
seal, locate the swivel hub bearing inner race 
over the end of the hub flango. Press the 
bearing onto the hub, using a tubular spacer

2^1 b . . .  o r to  the specified torque and 
angle (1998 model year onwards)

which boars only on the Inner race of tho hub 
bearing, until it seats 3gainst tho hub 
shoulder. Check that tho hub flange rotates 
freely, and wipe off any excess oil or grease.
11 Pack the bearing with grease (Volvo 
recommend tho use of grease 1161001-1 -  
available from your Volvo dealer) then press 
the new inner oil seal squarely into position.
12 Refit the swivel hub assembly as 
described in Section 2.

4 Front suspension strut -  
removal and refitting

I
Note: New an ti-ro ll bur connecting link nuts 
w ill be required on refitting.

Removal
1 Chock the roar wheels, apply the 
handbrake, then Jack up the front of tho car 
and support on axle stands. Remove the 
appropriate roadwheel
2 Slide out tho retaining clip(s) and free the 
front brake calipor hose from its bracket(s) on 
tho strut. Also unclip tho ABS wiring from its 
brackets on the stmt (see illustrations).
3 Unscrew tho nut secunng the anti-roll bar 
connecting link to the strut, and position the 
link clear of the strut (see illustration).
4 Slacken and remove the nuts and withdraw 
the bolts securing the swivel hub to tho 
suspension strut (see illu s tra tion ). Note 
which way round they are fitted, for refitting

4.2a Remove the retaining clip and free 
the brake hose from its s tru t b ra c k e t. . .

4.2b . . .  then unclip the ABS wheel sensor 4.3 Unscrew the retaining n u t and free the
w iring from the stru t anti-ro ll bar connecting link from  the stru t
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4.4 Unscrew the nuts and w ithdraw  the 
stru t-to-sw ivcl hub bolts

5 Working in the engine compartment, 
slacken and remove the three suspension 
strut upper mounting nuts, then free the strut 
from the swivel hub and manoeuvre it out 
from under the wheel arch (see illustrations).

Refitting
6 Manoeuvre the strut into position and refit 
the upper mounting nuts, tightening them by 
hand only at this stage.
7 Engage the lower end of the strut with the 
swivel hub. then insert the strut-to-hub bolts, 
and tighten to the specified torque setting.
8 Reconnect the anti-roll bar connecting link 
to the strut using a new nut. and tighten it to 
the specified torque.
9 Clip tho ABS sensor and brake ho«e wmng 
onto the strut brackets.
10 Refit the roadwheel. then lower the car to 
the ground and tighten the wheel nuts to the 
specified torque.

4.5a Slacken and remove the stru t upper 
mounting n u ts . . .

11 With the car standing on its wheels, 
tighten the strut upper mounting nuts to the 
specified torque.

5 Front suspension strut -  
overhaul I

A  Warning: Bofore attempting to 
dismantle the tront suspension 
strut, a suitable tool to hold the 

coil spring in compression must bo 
obtained. Adjustable coil spring 
compressors are readily-available. and are 
recommended for this operation. Any 
attem pt to dismantle the strut without 
such a toot is likely to result in damago or 
personal injury.
1 With the strut removed from the car. dean 
away all external dirt, then mount it upright in a

4.5b . . .  then manoeuvre the strut 
assembly out from underneath the wing

vice Fit the spring compressor and compress 
the coil spring until tension is  relieved from the 
spnng seats (see illustration).
2 Remove the dust cap from  the centre of 
upper mounting then unscrew the shock 
absorber piston nut (see illus tra tions). If 
necessary, prevent p iston rotation by 
retaining the uppor spring seat with a peg 
spanner located in the spring seat alignment 
holes.
3 Remove the nut then lif t o ff the upper 
mounting followed by the upper spring seat 
and spring rubber (see illustrations).
4 Lift o ff the coil spring, noting which way 
around It is fitted, and removo the bump stop 
and dust sleeve and from the shock absorber 
piston (see illustration)
5 Examine the shock absorber for signs of 
fluid leakage. Check the p iston for signs of 
pitting along its entire length, and check the 
shock body fo r signs o f damage. While

5.1 Fit the spring com pressors and 
compress the stru t spring to  relieve 

tension from  tho spring seats
5.2a Remove the dust c a p . 5.2b . . .  and unscrew the shock absorber 

piston nu t

5.3a Remove the upper mounting  
assem bly. . .

5.3b . . .  then lift o ff the upper spring seat 
and the spring rubber

5.4 Slide off tho bum p stop and dust 
sleeve from the shock absorber piston
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5.8 Refit the coil spring, making sure its 
lower end is against tho spring seat stop 

(arrowed)

holding it in an upright position, test tho 
operation o f the shock absorber by moving 
the piston through a full stroke, and then 
through short strokes of 50 to 100 m n, In 
both cases, the resistance felt should be 
smooth and continuous. If the resistance is 
jerky, or uneven, or if there is any visible sign 
of wear or damage to the shock absoiber, 
renewal is necessary. Note: Shock absorbers 
must be renewed in pairs.

5.10a Refit the upper spring seat, making 
suro its holes (arrowed). . .

6 Inspect all other components for signs of 
damage or deterioration, and renew any that 
are suspect. If the upper mounting bearing is 
worn the completo mounting assembly must 
be renewed.
7 Clip the dust sleeve onto the bump stop, 
lubricate the bump stop with petroleum jelly, 
and fit the assembly to the piston.
8 Refit the coil spring to the strut base, 
making sure its flatter surface is at the top.

5.11 On 2000-on Sport and Dynamic models, spring upper seat is rotated 20” clockwise

A Hole in upper spring sea! B Bolt in lower spring seat

5.10b . . .  are correctly alignod with the 
three bolts (arrowed) on tho lower spring 

seat

and position its end against the spring seat 
stop (see illustration).
9 Fit the spring rubber and upper spring seat 
to the to the top of the coil spring.
10 On all models except lator (2000-on) Sport 
or Dynamic models, make sure the spring 
seat holes are correctly aligned with the three 
bolts on the strut lower spring seat (see 
illustrations).
11 On 2000-on Sport or Dynamic models, 
the reference hole in the upper spring seat 
should be turned clockwise so it sits at 20° 
lo  the uumrsputiOiinj bolt in tho lovref spring 
seat (see illustration). Both loft- and right- 
hand strut upper seats are rotated clock
wise.
12 Ensure the spnng seat Is correctly 
engaged with the strut piston, then refit Ihe 
upper mounting assembly and screw on the 
piston nut. Retain the spring seat, a id  tighten 
the piston nut to the specified torque.
13 Ensure the coil spring lower end is In 
contact with the spring seal stop, and the 
upper and lower scats are still correctly 
aligned, then carefully release the spring 
compressor and remove it from the strut.
14 Refit the strut to the car as described in 
Section 4.

6 Front suspension lower arm
-  removal, overhaul and 
refitting ^

Note: New front p ivo t bo lt nuts w ill be 
required on refitting.

Removal
1 Chock the rear wheels, firmly apply the 
handbrake, thon loosen the appropnato front 
wheel nuts. Jack up the front of the car and 
support on axle stands, then remove the front 
wheel.
2 Slacken and remove the lower arm rear 
mounting bracket bolls, and tho f-ont pivot 
bolt and nut. then free the lower arm from tho 
Riihfmrrw
3 Unscrew the lower arm balljoint nut a few 
turns, then free the balljoint shank from the 
swivol hub using a universal balljoint 
separator. Romove the nut completely. and 
manoeuvre the arm away from the car.
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7.2a Slacken and remove the balljoint 
n u ts . . .

Overhaul
4 Thoroughly clean the lower arm and the 
area around the arm mountings, removing all 
traces ol dirt and under seal if necessary, then 
check carefully for cracks, distortion or any 
other signs of wear or damage, paying 
particular attention to the pivot bushes and 
balljoint The balljoint is an integral part of the 
lower arm. and cannot be renewed separately. 
If the arm or balljoint are damaged, then the 
complete arm must be renewed.
5 If the balljoint is serviceable but the garter 
shows signs of damage or deterioration, the 
gaiter should be renewed. Reieaso the  
retaining springs and slide the gaiter off tho 
balljoint. Grease the ball)omt. then slide tho 
new gaiter into position. Ensure the gaiter is 
correctly located on the lower arm, then 
secure it in position with the retaining springs, 
making sure they are correctly seated in the 
gaiter grooves.
6 Renewal ot either pivot bush will require the 
use of a hydraulic press and several spacers, 
and is therefore best entrusted to a Volvo 
dealer or garage with access to the necossary 
equipment. If the equipment is available, the 
front bush can be pressed out and the new 
one installed, making sure the bush Is 
positioned so it projects from tho arm by the 
same amount on either side. The positioning 
of the rear bush in relation to the lower arm is 
oven more critical. Prior to removal, note the 
exact position of the bush locating pin in 
relation to the lower arm. Press on the new 
bush, making sure its locating pin is 
positioned in exactly the same position; failure 
to do this will result in excess load being 
placed on the bush rubber material, leading to 
its failure.

Refitting
7 Mnnoouvre the lower arm into position, and 
locato tho balljoint shank in the base of the 
swivel hub. Refit tho retaining nut to the 
balljoint, tightening It by hand only.
8 Locate the lower arm front bush in tho 
subframe, then insert the pivot bolt and fit the 
new nut, tightening by hand only at this stage.
9 Relit the lower arm rear mounting bracket, 
making sure it is correctly engaged with 1he 
pivot bush, and tighten its retaining bolts to 
tho specified torque.

r ------------

7.2b . . .  and remove the anti-roll bar 
connecting link

10 Tighten the balljoint nut to the specified 
torque.
11 Refit the roadwheel, then lower the car to 
the ground and tighten ttie wheel nuts to tho 
specified torque.
12 Rock the car to settle the lower arm in 
position then, with tho car resting on wheels, 
tighten Ihe front pivot bolt to the specified 
torque
13 Check and, if necessary, adjust the front 
wheel alignment as described in Section 29.

7 Front suspension anti-roll
bar connecting link -  ^
removal and refitting ^

Note: Now retaining nuts w ill be required on 
refitting.

Removal
1 Firmly apply the handbrake, then jack up 
the front of the car and support it on axle 
stands. To improve access, remove the 
roadwheel.
2 Slacken and remove the nuts securing the 
connecting link to the suspension strut and 
anti-roll bar. and remove Ihe link from the car 
To prevent rotation, retain the balljoint shank 
with an Allen key as the nuts are slackened 
(see illustrations).
3 Examine the connecting link for signs of 
damage, paying particular attention to the 
balljoints, and renew if necessary. Note that 
the connecting link retaining nuts must be 
renewed as a matter ot course

Refitting
4 Refitting is a reversal of the removal 
procedure, using new retaining nuts and 
tightening them to the specified torque 
sotting.

8 Front suspension ^
anti-roll bar -  Sk
removal and refitting

Note: New anti-ro ll bar connecting link nuts 
wifi bo required on refitting.
Note: An engine support bar or hoist w ill bo 
required to support the engine/transmission 
whilst the subframe Is unbolted.

Removal
1 Peel back the carpet from around tho base 
of the stoonng column to gain access to tho 
column lower joint. Position the steering 
wheel so that the joint clamp bolt is 
accessible, then engage the steering lock.
2 Unscrew the clamp bolt from the steering 
column lower universal joint. Using paint or a 
suitable marker pen. make alignment marks 
between the joint and steering gear pinion, 
then disengage the steering column from the 
pinion.
3 Fold back the carpet, then unscrew the 
retaining botts securing the stoering gear 
sealing plate to the bulkhead. Cut the cable- 
tie (early models), then free the plate from the 
steering gear and remove it from tho car.
4 Carry out tho operations described in 
paragraphs 1 to 8 of Section 9.
5 Slacken and remove the retaining bolts and 
remove the rear mounting clamps from the 
loft- and nght-hand lower suspension arms.
6 Place a jack and a suitable block of wood 
under the subframe, then slacken and remove 
the two subframe front mounting bolts. Taking 
care not to strain any pipes.'hoses, carefully 
lower the subframe assembly until access can 
be gained to the anti-roll bar mounting 
clamps.
7 Slacken and remove the retaining bolts and 
washers, thon romove mounting clamps from 
the subframe.
B Manoeuvre the anti-roll bar out from 
underneath the car and remove its mounting 
bushes, noting each one's correct fitted 
location. If the anti-roll bar is to be removed 
lor any length of time, raise the subframe 
back up into position and loosely refit its 
mounting bolts.
9 Carefully examine the anti-roll bar 
components for signs of wear, damage or 
deterioration, paying particular attention to 
the mounting bushes Renew worn 
components as necessary.

Refitting
10 Slide the mounting bushes into position, 
aligning them with the tape on the anti-roll 
bar.
11 Refit the anti-roll bar, making sure the flat 
surface of each mounting bush is against the 
subframe, and refit the mounting brackets. 
Ensure the brackots are correctly engaged 
with the rubbers, then refit the retaining bolts 
and washers, and tighten them to the 
specified torque.
12 Raise the subframe assombly into 
position, taking care not to trap any of the 
wiring/pi pos/hoses.
13 Ensure the subframe is correctly located, 
then refit the front mounting bolts and the 
lower arm rear mounting brackets and bolts. 
Make sure the brackots aro correctly engaged 
with tho pivot bushes, then tighten all bolts to 
their specified torque settings
14 Working inside tho car. refit the steering 
gear scaling plate to the bulkhead and
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securely tighten its retaining bolts. Ensure tho 
gaiter is correctly located on the steering gear 
housing, and (on early models) secure it in 
position with a new cable-tie.
15 Align the marks made prior to  removal, 
and engage the steering column Joint with the 
steering gear pinion. Refit the clamp bolt, 
tighten it to  the specified torque, then seat the 
carpet back in position
16 Carry out tha operations described in 
paragraphs 20 to 27 of Section 9.

9 Front suspension subframe -  ^
removal ard refitting 5

Note: New lower arm front pivot bolt nuts and 
a n ti-ro ll bar connecting link nuts w ill be 
required on refitting.
Noto: An engine support bar o r hoist w ill be 
required to support the engine/transm ission 
whilst the subframe is removed.

Removal
1 Chock the rear wheels, firm ly apply the 
handbrake, then ioosen the front wheel nuts. 
Jack up the front of the car and support on 
axle stands. Remove both front roadwheels.
2 Remove the retaining screws/fasteners, 
and remove the undershield from beneath tho 
engine/transmission.
3 Remove the exhaust system front pipe as 
described in Chapter 4C.
4 Undo the reta ning bolts and remove the 
exhaust front pipe heat shield (where fitted).
5 Attach a support bar or engine hoist to the 
lifting hook on the cylinder head, and use it to 
support the weight of the engine and 
transmission. Alternatively, support the 
engine/transmisson with a jack and block of 
wood.
6 Slacken and remove the through-bolts from 
the front and rear mountings, then undo the 
mounting bolts and remove the crossmember 
from beneath the engine/transmission. 
Recover the upper and lower mounting 
rubbers and spacers from tho crossmember 
mountings, noting their correct fitted  
locations. Renew the mounting rubbers if they 
show signs of damage or deterioration.
7 Referring to Chapter 7A, disconnect the 
gearchange selector cables/rod (as 
applicable) from the transmission.
0 Clacken and removo tho noto occuring the 
left- and right-hand connecting links to  the 
anti-roll bar. To prevent rotation, retain the 
ba!l|oint shanks with an Allen key as the nuts 
are unscrewed. Discard the nuts -  new ones 
should be used on refitting.
9 Slacken and 'emove tho rotaining bolts 
thon remove the steering gear mounting 
clamps from the subframe. Free the steenng 
gear, then slacken and romovo the bolts 
securing the hycfraulic pipe/hose brackets to 
the subframe. Free the pipes/hoses, and 
position them dear so thoy do not hinder 
subframe removal.

10 Slacken and remove the retaining bolts 
and remove the rear mounting clamps from  
the left- and right-hand lower suspension 
arms.
11 Slacken and remove the nuts and 
withdraw the front pivot bolts securing tho 
lower suspension amis to the subframe. Free 
both lower arms from the subframe, and 
position them clear.
12 Make a final check that all control 
cables/hoses attached to the subframe have 
been released and positioned clear so that 
they will not hinder tho removal procedure.
13 Place a jack and a suitable block of wood 
under the subframe to support the subframe 
as it is lowered.
14 Slacken anc remove the two subframe 
frunt m ounting to tts . then carefully lower the 
subframe assembly out of position and 
remove it from underneath the car.

Refitting
15 Raise the subframe assembly into  
position, taking care not to trap any of the 
winng/pipes/hoses Ensure the subframo is 
correctly located, thon refit the front mounting 
bolts, tightening them by hand only at this 
stage
16 Ensure the steering gear is correctly 
seated on the subframe and all pipos and 
hoses are corroaly routed before continuing.
17 Engage the bwer arms with the subframe 
and insert the fiont pivot bolts. Fit the new 
nuts to the pivot bolts, tightening them lightly 
only at this stag*.
18 Refit the rear mounting brackets to the 
lower arms, making sure they are correctly 
engaged with the pivot bushes, and tighten 
the retaining bolts to the specified torque.
19 Tighten the jubframe front mounting bolts 
to the specified torque setting.
20 Seat the steering gear assembly on the 
subframe and fr  tho mounting clamps. Refit 
the mounting bolts, tightening them all by 
hand first, then go around and tighten them to 
the specified tcrque. Ensure the pipes and 
hoses are corrsctly routed, then refit the 
bracket bolts and tighten securely
21 Reconnect Ihe connecting links to the 
anti-roll bar ard  fit the now nuts to tho 
balljoints. tightening them to the specified 
torque.

22 Reconnect the gearchange selector 
cablos/rod (as applicable) to the transmission 
as described in Chapter 7A.
23 Ensure the upper and lower mounting 
rubbers and tho spacers are correctly fitted to 
the engine/transmission crossmember holes, 
then manoeuvre the crossmomber into 
position. Refit the mounting bolts, tightening 
them to the specified torque, then refit the 
through-bolts *0 the engine/transmission 
mountings. Lower the engine, and rock it to 
settle It in position. Tighten the engine/ 
transmission rear mounting through-bolt to 
tne spocified to'que setting, then tighten the 
front mounting through-bolt to tho specified 
torque
24 Refit tho exhaust heat shield (whore 
fitted) to the cylindor block, and tighten ite 
retaining bolts to  the specified torque (see 
Chapter 4C)
25 Refit the exnaust front pipe as described 
in Chapter 4C.
26 Securely rofit the undershield, then rofit 
the roadwheels and lower the car to the 
ground. Tighten the wheel nuts to  Ihe 
specified torque.
27 Rock the car to settle the suspension in 
position then, with the car resting on wheels, 
tighten the lower arm front pivot bolts to the 
specified torque.
28 Check and. if necessary. ad|ust the front 
wheel alignment as described in Section 29.

10 Rear hub assembly -  $
removal and refitting \

S

Note: A new hub nu t and new brake caliper 
mounting bolts t/itt bo needed on refitting.

Removal
1 Remove the brake disc as described in 
Chapter 9.
2 Remove the hub cap. then slacken and 
remove the hub nut (see illus tra tions). 
Discard the nut; a new one should be used on 
refitting.
3 Remove the hub assombly from the stub 
axle (see illustra tion). Inspect the hub 
assembly for sgns of wear or damage, and 
ronew if necessary.

10.2a C areftlly  tap oft the hub cap . . . 10.2b . . .  then slacken and remove the
hub n u t . . .
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10.3 . . .  and pull tho rear hub assembly off 
the stub axle

Refitting
4 Prior to  refitting, remove all traces of dirt 
from the ABS sensor and the toothed ring 
which is fitted to the rear of the hub.
5 Slide the hub assembly onto the stub axle, 
and screw on the new hub nut.
6 On pre-1998 model year cars, tighten the 
hub nut to the specified torque, then securely 
refit the hub cap (see illustration).
7 On later models, tighten the hub nut to the 
specified stage 1 torque setting, then angle- 
tighten it through the specified stago 2 angle. 
It is recommended that an angle-measuring 
gauge is used during the final stages ol the 
tightening, to  ensure accuracy (see 
illustration). If a gauge is not available, use 
white paint to mako alignment marks between 
the nut and hub prior to tightening; the marks 
can then be used to check that the nut has 
been rotated through the correct angle. Once 
the hub nut is correctly tightened securely refit 
the hub cap.
8 On all models, refit the brake disc as 
described in Chapter 9.

11 Rear hub bearings -  
renewal

Note: The bearing is a pre-adjusted, double
row  ro lle r type, and is intended to  last the 
car's entire service life w ithout maintenance or 
attention. Never overtighten the hub nut in an 
attem pt to adjust the bearing.

12.7 On Estate models, peel o ff the 
sealing strip  then unclip the sill trim  panel 

from  the tailgate aperture

10.6 Tighten the rear hub nut to  the 
specified torque (pre-1998 model year)

10.7 Tighten the rear hub nut to  the 
specified torque and angle 
(1998 model year onwards)

1 The rear hub bearings are an integral part of 
the hub assembly, and are not available 
separately. If the bearings are worn, renew the 
hub assembly as described in Section 10

12 Rear suspension strut -  ^
removal and refitting ^

Noto: A new strut lower mounting bolt nut and 
upper m ounting nuts w ill be required on 
refitting, as w ill a new lower suspension arm- 
to-trailing arm bolt nut.

Removal 
Saloon models
1 Open the boot lid, then undo the retaining 
screws and remove the luggage compartment 
floor panel. Peel the boot lid sealing strip 
away from the relevant side and base of the 
boot lid aperture, then carefully uncllp the 
luggage compartment rear trim panel in an 
upwards direction and remove it from the car.
2 Remove the relevant luggage compartment 
side trim panel rear fasteners (loosen the 
centre screws a few turns, then pull out the 
complete fastener) and fold the rear ot trim  
panel inwards to gain access to the strut 
upper mounting. To improve access, removo 
the front fasteners (located behind the rear 
seat back) and remove the panel completely.
3 With the car resting on its wheels, slacken 
and remove the retaining bolts from the rear 
anti-roll bar mounting clamps.

4 Chock the front wheels, then loosen the 
rear roadwheel nuts. Jack up the rear of the 
car and support it securely on axle stands. 
Remove the rear wheels
5 Unscrew the nut from the lower suspension 
arm-to-trailing arm bolt, and from the strut 
lower mounting bolt, then withdraw both 
bolts. Have an assistant support the strut then 
remove the sealing cap from the strut upper 
mounting. Slacken and remove the upper 
mounting nuts (do not loosen the strut's larger 
central nut) and manoeuvre the strut out of 
position.
Estate models
6 Undo the retaining screws and remove the 
luggage compartment floor panel
7 Peel off the tailgate sealing strip from 
around the base of the tailgate aperture, then 
urtclip and remove the sill trim panel from the 
rear of the luggage compartment (soe 
illustration).
8 Carefully prise out the luggage 
compartment courtesy light from the relevant 
rear pillar trim panel, and disconnect its 
wiring.
9 Prise out the speaker grille, then undo the 
retaining screws and carefully unclip the trim 
panel and remove it from the pillar (see 
illustrations).
10 Fold the rear seat cushion and back 
forwards to gain access to the seat back side 
cushion retaining bolt. Undo the bolt, then 
slide the side cushion upwards and out of 
position (see illustrations)

12.9a Undo the retaining screws 
(arrowed). . .

12.9b . . .  and uncllp tho rear pillar upper 
trim  panel
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12.10a Slacken and remove tho retaining 
b o lt. . .

12.10b . . .  then lift the seat back side 
cushion out of position

12.11a Remove the retaining fasteners 
(rear fastener show n). . .

—  —I

-  \
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12.11b . . .  then undo tho retaining 
scre w . . .

11 Remove the two retaining fasteners and 
the retaining screw, then carefully unclip the 
luggage compartment upper trim panel and 
remove it from the car. freeing it from the side 
seat belt (see illustrations)
12 Remove tho rear retaining fastener(s) and 
screw(s). and fold the luggage side trim panel 
inwards. Remove the insulation panel and 
foam to gain access to the strut upper 
mounting (see illustrations).
13 Remove the strut as described in 
paragraphs 3 to 5 (see illustration).

Refitting
14 Manoeuvre the strut assembly into 
position, making sure the lower end of the coil 
spnng Is facing towards the rear of the car, 
and have an assistant screw on the naw 
upper mounting nuts. Tighten the mounting 
nuts to tho specified torque, then refit the 
sealing cap.
15 Engage the lower end of the strut with the 
lower arm, then insert the lower arm bolt and 
the strut lower mounting bo lt Fit the new nuts 
to the bolts, tightening them lightly only at this 
stage.
16 Refrt the roadwheel, then lower tho car to 
the ground and tighten the wheel nuts to the 
specified torque.
17 Align the anti-roll bar mounting clamps 
with its mountings and refit the retaining bolts, 
tightening them lightly only.
18 Rock tho car to settle the rear suspension 
components in position, then tighten the anti-

12.11c . . .  and unclip the luggage 
compartment upper trim panel, freeing It 

from the seat belt

roll bar mounting clamp bolts to the specified 
torque. Rock the car again, then tighten the 
strut lower mounting bolt and the lower arm-

12.12a Release the fasteners/screws and 
fold back the luggage compartment side 

trim  panel

to-trailing arm bolt to their specified torque 
settings (see Illustration). Securely refit all 
the luggage compartment trim panels.

12.12b Romove the insulation panel. . . 12.12c . . .  and the foam block to gain 
a cce ss  to the strut uppor mounting

12.13 Remove the two rear strut upper 
mounting nuts -  do not loosen tho larger 

centre nut

12.18 Tighten the strut lower mounting 
bolt and tho other specified fixings with 

the car resting on its wheols
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14.3 Unscrew the nut and withdraw the 
upper link-to-trailing arm pivot bolt. . .

13 Rear suspension strut -
overhaul ^

A  Warning: Before attempting to 
dismantle the suspension strut, a 
suitable tool to hold the coil 

spring in compression must bo obtained. 
Adjustable coil spring compressors are 
readily available, and are recommended for 
this operation. Any attempt to dismantle 
the strut without such a tool is likely to 
result in damage or personal injury.
Note: A new shock absorber piston lu t w ill be 
required on reassembly.
1 With the start removed from the car, clean 
away all external dirt, then mount it upright in 
a vice.
2 Fit the spring compressor and compress 
the coil spring until tension is relieved from the 
spring seats.
3 Slacken the shock absorber piston nut 
whilst retaining tho piston with a suitable Allen 
key or spanner (as applicable).
4 Remove the nut, then lift o ff tha washer, 
mounting plate assembly and spring rubber.
5 Lift off the coil spring, then slide off the dust 
cover from tho piston.
6 Examine the shock absorber for signs of 
fluid leakage. Check the piston for signs of 
pitting along its entire length, and check tho 
shock body for signs of damage. While 
holding it in an upright position test the 
operation of the shock absorber by moving 
the piston through a full stroke, and then

15.4 Control link-to-trailing arm bolts 
(arrowed)

14.4 . . .  thon undo the two bolts (arrowed) 
and remove the upper link

through short strokes of 50 to 100 mm. In 
both cases, the resistance felt should be 
smooth and continuous. If the resistance is 
jerky, or uneven, or if there is any visible sign 
of wear or damage to the shock absorber, 
renewal is necessary Note: Shock absorbers 
must be renewed in pairs.
7 Inspect all other components for signs of 
damage or deterioration, and renew any that 
are suspect
8 Fully extend the piston rod, and slide on the 
dust cover.
0 Hefit tho ooll apring, moking auro the spring
end abuts the spring seat stop.
10 Fit the spring rubber to the top of the 
spring, then refit the upper mounting and 
washer.
11 Screw on the new piston nut. and tighten 
it to the specified torquo.
12 Ensure all components are correctly 
positioned, then carefully release the spring 
compressor and romove it from the strut.
13 Ensure the lower end of the spring is tight 
against the stop and the spring rubber is 
parallel to the upper mounting, then refit the 
strut as desenbed in Section 12.

14 Rear suspension upper link -  &  
removal and refitting Sx

Note: A new pivot bolt nut w ill bo requirod on 
refitting.

Removal
1 Chock the front wheels, then loosen the 
relevant roar wheel nuts. Jack up the rear of 
the car and support it securely on axle stands. 
Remove the relevant roadwheel.
2 Position a jack beneath the lower 
suspension arm, and raise it until it is just 
supporting tho weight of the arm.
3 Unscrew tho nut and withdraw the bolt 
securing the upper link to the trailing arm (see 
illustration).
4 Undo the bolta occoring tho uppor link to 
the body, and remove it from the car (see 
illustration).
5 Inspect the link bushes for signs of damage 
or deterioration. If the bushes are damaged, 
the complete link assembly must be renewed.

Refitting
6 Manoeuvre the link into posrjon. and insert 
its mounting bolts and the trsiling arm bolt. 
Tighten tho link-to-body bolts to the specified 
torque, then fit the now nut to -he trailing arm 
bolt, tightening it lightly only at this stage.
7 Refit the roadwheel, then lewer the car to 
the ground and tighten the whocl nuts to the 
specified torque.
8 Rock the car to settle tl»e rear suspension 
components in position, then tighten the link- 
to-trailing arm bolt to the specified torque.
9 If a new upper link has been installed, 
chock the rear wheel alignmert as described 
in Section 29.

15 Rear suspension control link
-  removal and refitting \

Note: A now pivot bolt nut w ill be required on 
refitting.

Removal
1 Chock the front wheels, tl-en loosen the 
relevant rear wheel nuts. Jack up the rear of 
the car and support it securely on axle stands. 
Remove the relevant roadwheel
2 Position a jack beneath the lower 
suspension arm, and raise it until it is ius? 
supporting the weight of the arm.
3 Clean the area around the ;ontrol link-to- 
body pivot bolt. Make alignment marks 
between the bolt eccentric washer and the 
body bracket; these marks C3n bo used on 
refitting to preserve the rear wheel alignment
4 Slacken and remove the two bolts securing 
the control link to tho trailing arm (see 
illustration}.
5 Unscrew the nut from the Divot bolt, and 
remove the washer. Withdraw the pivot bolt 
and manoeuvre the control link out ot 
position; the eccentric washer is an integrai 
part of the bolt.
6 Inspect the link bushes for sgns of damage 
or deterioration. If tho bushes are damaged, 
the complete link assembly must be renewed.

Refitting
7 Manoeuvre the link into position and insert 
its trailing arm mounting bolts.
8 Slide th e  link p iv o t b o lt in to  p o s itlo r  
m a k in g  s u r e  it is  c o r r e c t ly  lo c a te d . Fit the 
w a s h e r  a n d  n ew  nut to  th o  bo lt. Tightening : 
lightly on ly  a t  th is  s ta g e .
9 Tighten the control link trailing arm bolts tc 
the specified torque.
10 Rofit tho roadwheel. then bwer the car tc 
the ground and tighten the wheel nuts to th* 
specified torque.
11 Rock the car to settle the tear suspense
com ponents in position. Enturo the m a r t '

made prior to removal are correctly atignec 
then tighten tho control link-to-body bolt tc 
the specified torque.
12 On completion, check the rear whe^ 
alignment as described in Sec.ion 29.
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16.1 Unscrew the nut and detach the anti
roll bar connecting link from the lower arm

16.4 Remove the nut and withdraw the 
strut lower mounting bolt (lower arm-to- 

trailing arm pivot bott arrowed)

16 Rear suspension lower arm -  o
removal, overhaul and refitting

Note: New pivot bolt nuts will be required on 
refitting, as w ill a new suspension strut lower 
mounting bo lt nut and an an ti-ro ll bar 
connecting link nut

Removal
1 Wrth Ihe car resting on its wheels, slacken 
and remove the nut securing tho anti-roll bar 
connocting link to the relevant lower arm, and 
tree tho link balljoint (see illustration).
2 Chock the Iron? wheels then jack up the 
rear of tho car and support it securely on axle 
stands. Remove the relevant roadwheei.
3 Clean the area around the lower arm to 
body pivot bolt. Mako alignment marks 
between the bolt eccentric washer and the 
body bracket; these marks can be used on 
refitting to preserve the rear wheel alignment.
4 Slacken and remove the nut and withdraw 
tho suspension strut lower mounting bolt from 
the lower arm (see illustration).
5 Unscrew the nut and withdraw the outer 
pivot bolt which secures tho lower arm to the 
trailing arm.
6 Unscrew the nut from the lower arm inner 
pivot bolt and remove the washer (see 
illustration). Withdraw tho pivot bolt and 
manoeuvre the lower arm out of position; the 
eccentric washer is an integral part of the bolt.

Overhaul
7 Thoroughly clean the lower arm and tho 
area around the arm mountings, removing all 
traces of dirt and undersea! if necessary, then 
chock carefully for cracks, distortion or any 
other signs of wear or damage, paying 
particular attention to tho pivot bushes. 
Renewal of either pivot bush will require the 
uso of a hydraulic press and several spacers, 
and is therefore best entrustod to a Volvo 
dealer or garage with access to the necessary 
equipment. If the equipment is available, each 
bush can be pressed out and the new one 
installed, making sure that it is positioned 
centrally.

Refitting
8 Manoeuvre the lower arm into position, 
and slide the inner pivot bolt into position, 
making sure the eccentric washer is 
correctly located. Fit the washer and new 
nut to the bolt, tightening it lightly only at 
this stage.
9 Pass the strut through the lower arm. then 
align the lower arm with the trailing arm and 
insert the outer pivot bolt. Fit the new nut to 
the pivot bolt, tightening it lightly only at this 
stage.
10 Align the strut lower mounting with the 
lower arm. and insert the mounting bolt. Fit 
the new nut to the bolt, tightening It tightly 
only.
11 Refit the roadwheei, thon lower the car to 
tho ground and tighten the wheel nuts to the 
specified torque.
12 Rock the car to settle the rear suspension 
components in position, then tighten the 
lower ami outer pivot bolt and the suspension 
strut lower mounting bolt to their specified 
torque settings. Ensure the marks made prior 
to removal are correctly aligned, then tighten 
the lower arm Inner pivot bolt to the specified 
torque.
13 Engage the anti-roll bar connecting link 
balljoint with the lower arm. then fit the new 
retaining nut. tightening it to the specified 
torque.
14 On completion, check the rear wheel 
alignment as described In Section 29.

17.2a Remove tho retaining 
screws/fastener. . .

16.6 Unscrew tho nut, then remove the 
inner pivot bolt and remove the lower arm 

from the car

17 Rear suspension trailing arm -
-  removal, overhaul and \
refitting ^

Note: New upper link and lower arm pivot bolt 
nuts w ill be required on refitting.

Removal
1 Remove the control link as desenbed in 
Section 15.
2 Undo the retaining screws/fastener and 
remove the protective cover from the front of 
the trailing arm (see illustrations).
3 Referring to Chapter 9. carry out the 
following procedures:
a) Detach the handbrake cable from the brake 

caliper, then undo the retaining nut/bolts 
and free the cable from the trailing arm.

b) Remove the brake disc.
c) Disconnect the ABS wheel sensor wiring 

connector. Unclip the wiring so the 
sensor is free to bo removed with the 
trailing arm. If the trailing am  is being 
renewed, remove the sensor completely.

4 If the trailing arm is being renewed, remove 
the hub assembly as described in Section 10. 
Slacken and remove the retaining bolts, and 
remove the brake backplate and caliper 
mounting bracket from the arm.
5 With the lower arm supported, slacken and 
remove the nuts and pivot bolts securing the 
upper link and lower arm to the trailing arm.

17.2b . . .  and remove the cover to access 
the trailing arm front mounting (left-hand 

side shown)
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17.13 All lower arm fixings must be 
tightened to the specified torque only w ith  

the car resting on its wheels

6 Slacken and remove the trailing arm-to- 
body front mounting bolt, and remove the arm 
from the car.

Overhaul
7 Thoroughly clean the trailing arm and the 
area around the arm mountings, removing all 
traces of dirt and underseal if necessary, then 
check carefully for cracks, distortion or any 
other signs of wear or damage, paying 
particular attention to the front pivot bush. 
Renewal of the pivot bush will require the use 
of a hydraulic press and soveral spacers, and 
is therefore best entrusted to a Volvo deater or 
garage with access to the necessary 
equipment. If the equipment is available, the 
bush can be pressed out and the new one 
Installed, making sure that it is positioned 
centrally in the arm.

Refitting
8 Manoeuvre the arm into position and refit 
its front mounting bolt, tightening It lightly only 
at this stage.
9 Insert the pivot bolts secunng the upper link 
and lower arm to the trailing arm and fit the 
new nuts, tighten both only lightly at this stage.
10 Where necessary, refit tho brake caliper 
mounting bracket and backplate to the trailing 
arm, tightening the retaining bolts to the  
specified torque, then refit the hub assembly 
as described in Section 10.
11 Referring to  Chapter 9. carry out the 
following:
a) Refit the rear wheel ABS sensor (where 

removed) and reconnect the wiring 
connector

18.1 Unscrew the anti-roll bar connecting 
link nut

b) Refit tho brake disc and caliper.
c) Reconnect the handbrake cable to the 

trailing arm and caliper, and adjust the 
cable.

12 Refit the control link as described in 
Section 15.
13 With the car resting on its wheels, rock it 
to settle the trailing arm in position, then 
tighten the lower arm outer pivot bolt, the 
upper link outer pivot bolt, and the trailing arm 
front mounting bolt to their specified torque 
settings (see illustration). Once all bolts are 
correctly tightened, refit the protective cover 
to the car underbody.
14 On completion, check the rear wheel 
alignment as described in Section 29.

18 Rear suspension anti-roll bar $ 
connecting link -  
removal and refitting ^

Note: New connecting link nuts w ill be 
required on refitting.

Removal
1 With the car resting on its wheels, slacken 
and remove the nut securing the connecting 
link to the anti-roll bar, and remove the upper 
washer and rubber spacer (soe illustration).
2 Slacken and remove the nut securing the 
connecting link balljoint to the lower arm. then 
remove the connecting link complete with the 
anti-roll bar lower rubber spacer and washer. 
If necessary, prevent tho balljoint shank 
rotating by retaining it with an Allen or Torx 
key whilst the nut is slackened.
3 inspect the connecting link balljoint and the 
anti-roll bar rubber spacers for signs of 
damage or deterioration, and renew If 
necessary. The nuts should bo renewed as a 
matter of course.

Refitting
4 Fit tho lower washer and rubber spacer to 
the connecting link, then manoeuvre the link 
into position. Engage the link with tho anti-roll 
bar, then fit the upper rubber spacer and 
washer and screw on the new nut.
5 Locate the ball(Oint shank In the lower arm 
bracket, then fit the new retaining nut and 
tighten to tho specified torque.

18.6 Measuring the thread visible above 
the top of the nut

6 Tighten the nut securing the link to the anti
roll bar until 3 to 5 mm of tho connecting link 
thread is visible (seo illustration).

19 Rear suspension anti-roll bar
-  removal and refitting

Note: New connecting link nuts w ill be 
required on refitting.

Removal
1 With the car resting on its wheels, slacken 
and remove the anti-roll bar mounting clamp 
bolts, and remove both clamps.
2 Unscrew the nuts securing the connecting 
links to the ends of the anti-roll bar, and 
remove the upper washer and rubber spacer 
from each link.
3 Manoeuvre the anti-roll bar out from 
underneath the car, and remove its mounting 
bushes, noting each one's correct fitted 
location. Also remove the lower rubber 
spacers and washers from the connecting 
links, and storo them with the bar.
4 Carefully examine the anti-roll bar 
components for signs of wear, damage or 
deterioration, paying particular attention to 
the mounting bushes and spacers. Renew 
worn components as necessary.

Refitting
5 Slide the mounting bushes into position on 
the anti-roll bar. then refit tho lower washers 
and rubber spacers to the connecting links.
6 Manoeuvre the anti-roll bar into position, 
making sure the flat surface of each mounting 
bush is against the bracket, and refit tho 
mounting clamps. Ensure the clamps are 
correctly engaged with the rubbers, then refit 
tho retaining bolts, tightening them by hand 
only.
7 Engage the anti-roll bar ends with the 
connecting links, and install the upper 
rubber spacers and washers. Fit the new 
nuts to the connecting links, and tighten 
each one until 3 to 5 mm of the connecting 
link thread is visible.
8 Rock tho car to  settle the anti-roll bar in 
position, then tighten tho mounting clamp 
bolts to tho specified torque.

20 Steering wheel -
removal and refitting ^

A  W arning: R efer to  the precautions 
given in C hapter 12 before p ro 
ceeding.

Removal
1 Remove the airbag as described In Chap
ter 12, Section 25.
2 Position the front wheels in the straight
ahead position, and engage the steering lock.
3 Slacken and remove the steering wheel
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retaining nut {see illustration). Hold the wheel 
rim as the nut is undone -  do not rely on the 
steering lock alone, or the lock may be 
damaged. Mark the steering wheel and 
steering column shaft in relation to each other.
4 Romove the locking screw from the plastic 
strip. Securely fit it to the airbag contact unit 
lug, and tighten it lightly to lock the unit in 
position (see illustrations). Do not attempt to 
rotate the contact unit once th« locking screw 
is in position
5 Lift the steering wheel o f  the column 
splines, taking care not to damage the 
contact unit wiring (see illustration).

If the wheel is tight, tap it up 
near the centre, using tho 
patm ot your hard, or twist it

------------ 1 from sido-to-side, whilst
pulling upwards to release it from the 
shaft splines.

HAYNES

HilVTi

i

20.3 Removo the s lm iiu y  wheel laU b ilng  
nut

20.4a Remove the locking aerew from  tho 
plastic strip. . .

Refitting
6 Prior to refitting, ensure that the indicator 
column switch is In its central (off) position. 
Failure to do this could lead to the steering 
whool lug breaking the switch tab as the 
steering wheel is refitted.
7 Pass the contact unit wiring through the 
steering wheel centro, and scat the wheel on 
the column splines, aligning the marks made 
on removal.
8 Refit tho steering wheel retaining nut, and 
lighten it to the specified torque.
9 Remove the locking screw from the contact 
unit lug. then refit it to tho plastic strip and 
screw it back into the wheel.
10 Refit the airbag as desenbed in Chapter 12. 
Section 25.

20.4b . . .  and screw it lightly into tho 
airbag contact unit lug to lock it

7 Using paint or a suitable marker pen, make 
alignment marks between the column universal 
joint and the steering gear pinion, then slacken 
and remove the clamp bolt (see illustration).

20.5 Removo the steering wheel, feeding 
the wiring through as it is removed

8 Slacken and r&nove the column mounting 
nuts and bolts, then free tho column from Ihe 
steering gear pinion and manoeuvre it out of 
position (see illustration)

21 Steering column -  
removal, inspection 
and refitting

Removal
1 Disconnect the battery negative lead (see 
Disconnecting tho battoty).
2 Remove the steering whoel as described in 
Section 20.
3 Slacken and remove the retaining screws 
(the lower screw is hidden behind a trim cap) 
and remove the lower panel from the driver's 
side of the facia, disconnecting the wiring 
from the footwell light (see illustrations).
4 Rolease the height adjustment lever, thon 
undo the retaining screws and unclip the 
upper and lower shrouds from the steering 
column (see illustrations).
5 Remove the combination switch holder 
assembly from the steering column as 
desenbed in Chaptor 12, Section 4.
6 Disconnect tho wiring connector from the 
ignition switch, and free the firing  from the 
steering column.

t ~ i  ~ f f
21,3a Undo the screws (arrowed) and 

remove the driver's side lower panel. . .
21.3b . . .  disconnecting the wiring from  

the footwell illumination light

21.4a Undo tho screws (arrowed). . .  21.4b . . .  and undip the column shrouds
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21.7 Fold bock the carpet to access the 
steoring column lower clamp boN 

(arrowed)

Inspection
9 Before refilling the steering column, 
examine the column and mountings for signs 
ot damage and deformation, and renew as 
necessary. Chock the steering shaft for sign3 
of froc play in tho column bushes, check the 
universal lolnts for signs of damage or 
roughness in the joint bearings, 3n d  the lower 
coupling for signs of wear. If any damage or 
wear is tound on the steering column 
universal joint or shaft bushes, the column 
must be renewed as an assembly.

Refitting
10 Manoeuvre the column assembly into 
position, and engage the column universal 
|oint with the steering gear pinion, aligning the 
marks made prior to removal.
11 Locate the column on its mountings, then 
refit the mounting nuts and bolts and tighten 
thon to the specified torque.
12 insert 'he column universal joint clamp 
bolt, and lighten it to  the specified torque 
setting.
13 Reconnect the wiring connector to the 
ignibon switch, thon refit the switch assembly 
to the top of the column. Ensure all the wiring 
is correctly routed, and retained by all the 
necessary clips and ties.
14 Clip the steering column upper shroud 
firmly into position, then refit the lower shroud 
and securey tighten its retaining screws. Refit 
tho lowor panel to the facia.
15 Refit tt'e steering wheel as described in 
Section 20.

21.8 Steering column mounting nuts and 
bolts (arrowed)

22 Ignition switch/
steering column lock -  
romoval and refitting

Lock cylinder 
Removal
1 Disconnect the battery negative load (see 
Disconnecting the battery).
2 Release the height adjustment lever, then 
undo the retaining screws and remove/unclip 
the uppe' and lower shrouds from the steering 
column.
3 Insert the ignition key and turn the switch to 
position L
4 Depress the lock cylinder detent by 
inserting a 2 mm punch into the lock housing 
hole, then withdraw tho cylindor from the 
housing Iseo illustration).
Refitting
5 Insert the key into the new lock cylinder, 
and turn it to position I.
6 Depress the detent with the punch, and 
slide the lock cylinder fully into position.
7 Check the operation of tho lock assembly, 
then clip the steering column upper shroud 
firmly into position. Refrt the lower shroud and 
securoly tighten its retaining screws.
8 Reconnect the battery negative lead.

Lock housing assembly
Note: New shear-bolts w ill be required on
refitting.

22.4 Removing the stoering/ignition lock 
cylinder

22.18 Ignition switch retaining screw (1) 
and wiring connector (2)

Removal
9 Romove tho steering column as f1<«rrih«1 
in Section 21.
10 Clamp tho column securely in a vice, 
taking groat care not to distort the column 
tube.
11 Using a hammer and suitable punch, tap 
the lock housing retaining clamp bolts around 
until they can be unscrewed by hand. 
Alternatively, carefully drill the heads off the 
shear-ootts.
12 Remove the bolts and the mounting 
clamp, and lift the lock assembly away from 
the steering column.
Refitting
13 Engage the lock assembly with the 
colunm, thon refit tho mounting clamp and 
screw in the new shear-bolts.
14 Evsnly and progressively tighten the 
shear-bolts until both are lightly tightened. 
Chock tho operation of tho lock assembly to 
ensure it is correctly positioned, then tighten 
each bolt until its head shears off.
15 Refit the steering column as described in 
Section 21.

Ignition switch
Removal
16 Disconnect the battery negative lead (seo 
Disconnecting the battery).
17 Release tho height adjustment lever, then 
undo Ihe retaining screws and remove the 
lower shroud from the steering column.
18 Undo the retaining screw and remove the 
switch assembly from the end of the lock 
housing. Disconnect the wiring connector and 
romovs the switch from  tho car (seo 
illustration).

Refitting
19 Refitting is the roverse of removal, 
ensuring the switch insert Is correctly 
engaged with the lock cylinder pin.

23 Steering gear assembly -  £
removal, overhaul and retitting ^

Note: An ongino support bar or hoist w ill be 
required to support the engine/transmission 
whilst the crossmember is removed

Removal
1 Pool back tho carpot from around tho b3sc 
of tho steering column to gain access to the 
column lower joint. Position the steering 
wheol so that the joint clamp bolt is 
accesablo, then engage tho steering lock.
2 Unscrew the clamp bolt from the steering 
column lower universal joint. Using paint or a 
suitabls marker pen, make alignment marks 
betwoen the joint and stooring gear pinion, 
then disengage tho steering column from tho 
pinion.
3 Unscrew the retaining bolts securing the 
steering gear sealing plate to the bulkhead.
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then cut tho cabto tic (carty models only) and 
free the plate from the steering gear.
4 Chock tho rear wheels, firm ly apply the 
handbrake, then loosen the front wheel nuts. 
Jack up tho front of the car and support on 
axle stands Remove both front roadwhoels.
5 Remove the retaining screws and fasteners, 
and remove tho undershield beneath the 
engine/transmission.
6 Remove the exhaust system front pipe as 
described in Chapter 4C
7 Undo the retaining bolts and remove the 
exhaust front pipe heat shield (where frttcd).
8 Attach a support bar or engine hoist to the 
lifting hook on the cylinder head and use it to 
support tho weight of the engine transmission. 
Alternatively support the engine/transmission 
with a jack and block of wood.
9 Slacken and remove the through-bolts from 
the front and rear mountings then undo tho 
mounting bolts and remove the crossmember 
from beneath the engine/transmission. 
Recover the upper and lower mounting 
rubbers and spacers from the crossmember 
mountings, noting their correct fitted 
locations. Renew the mounting rubbers if they 
show signs of damage or deterioration.
10 Unbolt the engine/transmission rear 
mounting and remove it from the transmission 
housing
11 To improve access to the steering gear, 
move the engine/transmission slightly 
forwards and secure it in position by inserting 
a block of wood in botween the transmission 
and subframe. To ensure no oxcess strain Is 
placed on the wiring/pipes/hoses as the 
engine/transmission is moved, release all the 
necessary clips and ties.
12 Undo the retaining bolts and c lips and 
remove the heat shield from the steering gear 
housing.
13 Using brake hose clamps, clamp both the 
supply and return hoses near the power 
steering fluid reservoir. This will minimise fluid 
loss during subsequent operations.
14 Mark the unions to ensure they are 
correctly positioned on reassembly, then 
unscrew the feed and return pipe union nuts 
from the steering gear assembly - be 
prepared for fluid spillage, and position a 
suitable container beneath the pipes whilst 
unscrewing the union nuts
15 Free the power steering pipes from any 
retaining clips, and position them clear of tho 
steering gear. Recover the sealing nngs from 
the pipe unions, then plug the pipe ends and 
Steering gear orifices to prevent fluid leakage 
and to keep dirt out of the hydraulic system. 
Discard the sealing nngs. new ones must be 
used on refitting
16 Extract the split pins, then unscrew tho 
retaining nut from each track rod balljoint. and 
free both balljoints from the hubs. If the 
balljomts are tight, use a universal balljoint 
separator to froe them.
17 Slacken and remove tho retaining bolts, 
then remove the steering gear mounting 
clamps from the subframe. Manoeuvre the

steering gear assembly out from underneath 
tho car. complete with its mounting rubbers.

Overhaul
18 Examine tho steering gear assembly for 
signs of wear or damage, and check that the 
rack moves freely throughout the full length of 
its  travel, with no signs of roughness or 
excessive free play botween the steering gear 
pinion and rack. Inspect all tho fluid unions for 
signs of leakage, and check that all union nuts 
are securely tightened. Renew the mounting 
rubbers if they show signs of damage or 
deterioration
19 If the stoering gear assembly is In need of 
overhaul, seek the advice of a Volvo dealer or a 
local steering gear overhaul specialist. They will 
bo ablo to inform you whether it is possible to 
overhaul the original stooring gear or whether a 
new unit will be required. Tho only components 
which can be renewed easily by the home 
mechanic are the steering gear gaiters, the 
track rod balljoints and the track rods. Track 
rod ba)ljoint/ball|oint gaiters, steering gear 
gaiter and track rod renewal procedures ate 
covered eteowhoro in this Chapter.

Refitting
20 Ensure the steering gear and subframe 
mating surfaces are clean and dry, then 
manoeuvre the steering gear into position
21 Ensure both stoering gear mounting 
rubbers are positioned with their flat surfaces 
against tho subframe, then refit the mounting 
clamps and tighten the mounting bolts evenly 
and progressively to the specified torque.
22 Working inside the cor, refit the steering 
gear sealing plate to the bulkhead and 
securely tighten its retaining bolts. Ensure the 
gaiter is correctly located on tho steering goar 
housing -  on early models, secure it In 
position with a new cable-tie.
23 Align tho marks mado prior to removal, 
and engage the steering column joint with the 
steering gear pinion. Refit the clamp bolt, 
tighten it to the specified torque, thon seat the 
carpet back in position.
24 Fit new sealing rings to the power steering 
pipos and reconnect them to the steering 
goar, tightening tho union nuts lightly only. 
Ensure the pipes are correctly routed and 
retained by all the necessary clips, then 
tighten both union nuts to the specified 
torque. Remove the brako hose clamp from 
the fluid reservoir hoses.
25 Locate the track rod balljoints in the 
swivel hubs, and tighton the retaining nuts to 
the specified torque. Secure each nut in 
position with a new split pin; if the split pin 
holes are not correctly aligned at the specified 
torque, it is permissible to overtighten the nut 
slightly to bring the holes into alignment.
26 Wipe away all spilt fluid, then securely refit 
the heat shield to the steering gear
27 Move the engine back to its normal 
position and refit the rear mounting to the 
transmission, tightening its retaining bolts to 
the specified torque.

28 Ensure the upper and lower mounting 
rubbers and tho spacers are correctly fitted to 
the engine/transmission crossmember holes, 
then manoeuvre the crossmember into 
position. Refit the mounting bolts, tightening 
them to the specified torque, then refit the 
through-bolts to the engine/transmission 
mountings. Remove the support 
bar/hoist/jack (as applicable) and rock Ihe 
ongino to settle it in position. Tighten the 
engine/transmission rear mounting through- 
bolt to  the specified torque setting, then 
tighten the front mounting through-bolt to the 
specified torque.
29 Refit the exhaust heat shield (where fitted) 
and tighten its retaining bolts to the specified 
torque (Chapter 4C).
30 Refit the exhaust front pipe as described 
in Chapter 4C.
31 Top-up the fluid reservoir and bleed the 
hydraulic system as described in Section 25.
32 Securely refit the engine undershield, then 
refit the roadwheels and lower the car to tne 
ground. Tighten the wheel nuts to Ihe 
specified torque.
33 On completion check and, if necessary, 
ad/ust the front wheel alignment as described 
In Section 29.

24 Steering gear rubber gaiter -  X
renewal ^

1 Remove the track rod balljoint and locknut 
as described in Section 27
2 Mark the correct fitted position of the gaiter 
on the track rod, then release tho retaining 
clips and slide the gaiter off the steoring gear 
housing and track rod end.
3 Thoroughly clean the track rod and the 
steering gear housing, using fine abrasive 
paper to polish off any corrosion, burrs or 
Sharp edges, which might damage the new 
gaiter's seaiing lips 6n installation. Scrape off 
all the groase from the old gaiter, and apply it 
to the track rod inner ball|oint. (This assumes 
that grease has not been lost or contaminated 
as a result of damage to the old gaiter. Use 
fresh grease if In doubt -  Volvo recommend 
tho use of grease 1161001-1.)
4 Carofully slide the new gaiter onto the track 
rod end, and locate it on the  steering gear 
housing Align the outer edge of tho gaiter 
with tho mark made on the track rod poor to 
removal, then secure it in position with new 
retaining clips.
5 Refit the track rod ball|Oint as described in 
Section 27.

25 Power steering system -
bleeding - '

1 This procedure will only bo necessary when
any part of the hydraulic system has been
disconnected
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26.6 Unscrew tho union nut and 
disconnect the outlet pipe from the power 

steering pump

2 Referring to Weekly checks, remove the 
fluid reservoir filler cap. and top-up with the 
specified fluid to the upper level mark on the 
dipstick.
3 Jack up the front of the car and support it 
on axle stands to remove the weight from the 
front wheels.
4 With the engine stopped, move tho steering 
from lock-to-lock several times to purge out 
the trapped air, then top-up the level in the 
fluid reservoir. Repeat this procedure until the 
llu id level In the reservoir does not drop any 
further.
5 Lower the car to the ground again and top- 
up tho fluid level to the dipstick level mark.
6 Have an assistant start the engine and 
allow it to idle w ith the front wheels in the 
straight-ahead position. Whilst the engine is 
running, keep an eye on the fluid level in tho 
reservoir, topping-up as nocessary. Have your 
assistant slowly move the steering from 
lock-to-lock several times to purgo out any 
remaining air in the system. Repeat this 
procedure until bubbles cease to appear In 
the fluid reservoir. Once air bubbles stop 
appearing in the fluid reservoir, switch off tho 
engine.
7 Check that fluid level Is up to the relevant 
dipstick level mark, topping-up if necessary 
thon securely refit the reservoir cap. Note: If 
an abnormal noise is heard from the fluid lines 
when the steering wheel is turned, it indicates 
that them is s tilt a ir in the system and further 
bleeding is nec&ssary.

27.4 Extract the split pin, then unscrew 
the track rod balljoint nut

26 Power steering pump -
removal and refitting ^

Removal
1 Firmly apply the handbrake, then jack up 
the front of the car and support it on axle 
stands.
2 Remove the retaining screws and fasteners, 
and remove the undershield beneath the 
engine/transmission
3 Remove the auxiliary drivebelt as described 
in Chapter 1.
4 Using brake hose clamps, clamp both the 
supply and return hoses near the power 
steering fluid reservoir. This will minimise fluid 
loss during subsequent operations
5 Wipe clean the area around the oower 
steering pump fluid pipe unions.
Except GOI engine
6 Slacken the retaining clip and disconnect 
the fluid supply hose from the pump. Unscrew 
the union nut and the retaining clip bott. and 
disconnect the outlet pipe (see illustration) 
Be prepared for some fluid spillage as the 
pipe and hose are disconnected, and plug the 
hose/pipe ends and pump unions, to minimise 
fluid loss and prevent the entry of dirt into the 
system. Discard the outlet pipe sealing ring; a 
new one must be used on refitting.
7 Working through the cut-outs in the pump 
pulley, slacken and remove the bolts securing 
the front mounting bracket to the pump. 
Unscrew tho bolts securing the mounting 
bracket to the cylinder block, and remove the 
bracket from the engine.
8 Undo the bolts securing the pump to the 
rear bracket, and manoeuvre the pump out of 
position.
GOI engine
9 Unbolt the steering fluid reservoir, and 
place it to one side
10 Work along the fluid outlet (pressure) pipe, 
and unbolt the pipe clamps from the car body.
11 Disconnect the wiring plug from the 
pressure switch at tho front of the pump, and 
release tho wiring from tho retaining clips
12 Release (or cut off) the clip securing the 
low-pressure hose to the top of the pump, 
and remove the- hose.
13 Unscrcw the fluid outlet pipe union bolt, 
recover the washer and O-ring. and remove 
the pipe from the pump. Be prepared for fluid 
loss as this is done. Plug the pump openings 
and pipe ends, to prevent further fluid loss 
and tho entry o f dirt into the system.
14 Slacken and romove the threo pump 
mounting bolts, and remove the steering 
pump from the ongine mounting bracket.
All engines
15 If the power steering pump is faulty, it 
must be renewed. The pump is a sealed unit, 
and cannot be overhauled

Refitting
16 Refitting is a reversal of removal, noting 
the following points:
a) Fit new O-ring seals and washers where 

necessary, ensure all union fittings are 
clean, and that all hoses are securely 
reconnected (use now pipe dips if 
required).

b) Tighten the pum p mounting bolts 
securely.

c) Refit the auxiliary drivebelt and tension it 
as described in Chapter 1.

d) Refit tho undershield, oasuring it is 
securely hold by all its retaining screws 
and fasteners.

e) On completton, bleed the hydraulic 
system as described in Section 25.

27 Track rod ba lljo in t-
removal and refitting ^

Removal
1 Apply the handbrake, then loosen the 
relevant front wheel nuts. Jack up the front of 
the car ar>d support it on axle stands Remove 
the appropriate front roadwheel.
2 If the balljoint is to be re-used, use a 
straight-edge and a scriber, or similar, to mark 
its relationship to  the track rod and locknut
3 Hold the track rod. and unscrew the 
balljoint locknut by a quarter of a turn. Do 
not move the locknut from this position, as it 
will servo as a handy reference mark on 
refitting.
4 Extract the split pin. then unscrew the 
retaining nut from the track rod balljoint. and 
free the balljoint from the hub (see 
illustra tion). If  the balljoint is tight, use a 
universal balljoint separator to free it.
5 Counting the cxact numbor of turns 
necessary to do  so, unscrew the balljoint from 
the track rod end.
6 If necessary, count the number of exposed 
threads between the end of the track rod and 
the locknut, and record this figure. Unscrew 
tho locknut and remove it from the track rod.
7 Carefully clean the balljoint and tho threads. 
Renew the balljoint If its movement is sloppy 
or too stiff, if oxcessively worn, or if damaged 
in any way; carefully check tho stud taper and 
threads. If the balljoint gaiter Is damaged, the 
complete balljoint assembly must be 
renewed.

Refitting
8 Where necessary, screw the locknut onto 
the track rod, and position it so that the same 
number of exposed threads are visible, as 
was noted prior to removal.
9 Screw the balljoint into the track rod by the 
number of turns noted on removal. This 
should bnng the balljoint to within a quatlor of 
a turn from the locknut, with the alignment 
marks that were made on removal (if 
applicable) I mod up.
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10 Locate the track rod balljoint in the hub, 
and tighton its nut to  the specified torque. 
Secure the nut with a new split pin; if the split 
pin holes are not correctly aligned at the 
specified torque, it is permissible to 
overtighten tho nut slightly to align the holes 
(sec illustration).
11 Refit the roadwheei, then lower the car to 
the ground and tighten the roadwheei nuts to 
the specified torque.
12 Check and. if necessary, adjust the front 
wheel alignment as described in Section 29. 
thon tighten the balljoint locknut to the 
specified torque.

28 Track rod -
removal and refitting

Note: A new locking plate w ill be required on 
refitting.

Removal
1 Remove the track rod balljoint and locknut 
as described in Section 27.
2 Remove all traces of dirt from around the 
steering gear and gaiter, then mark tho 
correct fitted position of the gaiter on the 
housing and track, rod. Release the retaining 
clips, and slide tho gaiter off the steoring gear 
housing and track rod end
3 Wrap a layer of insulating tape around the 
end of steering gear rack, to prevent possible 
damage, then grip the rack with an adjustable 
spanner.
4 Bend back the locking plate then, using a 
pair of grips, unscrew the track rod inner 
balljoint from the steering rack end As the 
balljoint is being slackened, retain the rack 
with the spanner to prevent excess strain 
being placed on the steenng gear assembly.
5 Remove the track rod assembly, and 
discard the locking plate. Examine the track 
rod inner balljoint for signs of slackness or 
tight spots, and check that the track rod itself 
is straight and free from damage. If necessary, 
renew the track rod: it is also recommended 
that the steering gear gaiter is renewed

Refitting
6 Fit a now locking plate to the track rod 
balljoint, then screw the balljoint into the 
steering rack.
7 Tighton the track rod balljoint to the 
specified torque, retaining the steoring rack 
with an open-ended spanner to prevent any 
excess strain being placed on the steering 
gear assembly. Once the balljoint is correctly 
tightened, remove the tape from tho stooring 
rack, and secure the balljoint in position by 
bending down the locking plate.
8 Ensure the track rod balljoint is adequately 
lubricated (Volvo recommend the use of 
grease 1161001-1 -  available from your Volvo 
dealer) then carefully slide the gaitor onto the 
track rod end and locate it on the steoring 
gear housing.

27.10 Tighten the track rod balljoint nut to  
tho specified torque, then secure it w ith a 

new split pin

9 Ensure tho gaiter is not twisted, then align 
its outer edges with the marks made prior to 
removal, and secure it in position with the 
retaining dips.
10 Refit the track rod ballioint as described in 
Section 27.

§
29 Wheel alignment and 

steering angles -  
general information

Definitions
1 A car’s stooring and suspension geometry 
is defined in four basic settings -  all angles 
are expressed in degrees; the steoring axis is 
defined as an imaginary line drawn through 
the axis of the suspension strut, extended 
whore necessary to contact the ground.
2 Cam ber is the angle between each 
roadwheei and a vertical line drawn through 
its centre and tyre contact patch, when 
viowed from the front or rear of the car. 
Positive camber Is when the roadwheels are 
tilled outwards from tho vortical at the top; 
negative camber Is when they are tilted  
inwards. The front wheel camber angle can 
be altered slightly, by repositioning the 
swivel hub in relation to the strut and the 
rear wheel camber angle can bo adjusted by 
rotating the suspension lower arm inner 
pivot bolt.
3 Castor is the angle between the steering 
axis and a vertical line drawn through each 
roadwheol's centre and tyre contact patch, 
when viewed from the side of the car. Positive 
castor is when the steering axis is tilted so 
that it contacts the ground ahead of the 
vertical; negative castor is when it contacts 
the ground behind tho vertical. The castor 
angle is not adjustable.
4 Toe is the difference, viewed from above, 
between lines drawn through the roadwheei 
centres and the car's centre-line. Too-in is 
when the roadwheels point inwards, towards 
oach other at the front, while toe-out is when 
they splay outwards from each other at the 
front. The front wheel toe sotting is adjusted 
by screwing the track rod into/out of tho outor 
balljoint. to alter the effective length of tho 
track rod assembly, and the rear wheel toe

setting can be adjusted by rotating the control 
fink pivot bolt.
5 Kingpin inclination (sometimes referred 
to as steering axis inclination) -  is the angle 
between tho steering axis and a vertical lino 
drawn through each roadwhoel's centre and 
tyro contact patch, when viewed from the 
front or roar of the car. Tho kingpin inclination 
angle is not adjustable.

Checking and adjustment
6 Due to the special measuring equipment 
necessary to chock the wheel alignment and 
steering angles, and tho skill required to use It 
properly, the checking and adjustment of 
these settings is best left to a Volvo dealer or 
similar expert. Note that most tyre-fitting 
shops now possess sophisticated checking 
equipment. The following is provided as a 
guide, should the- owner decide to carry out a 
DIY check.
7 For the measurements to bo accurate it is 
important that the car is unladen, except for 
the spare wheel and tool kit. and that the tyros 
are correctly Inflated (see Weekly checks). 
Rock the car several times to settle all 
suspension components in position and 
ensure the front wheels are positioned in the 
straight-ahead position before taking any 
measurements.
Front wheel toe  setting
8 To check the toe setting, b  tracking gauge 
must first be obtained. Two types of gauge 
aro available, and can be obtained from motor 
accessory shops. The first type measures tho 
distance between the front and rear inside 
edges of the roadwheels with tho car 
stationary. The second typo, known as a scuff 
plato, measures the actual position of the 
contact surface o f the tyre, in relation to tho 
road surface, w ith the car in motion This Is 
achieved by pushing or driving tho front tyre 
over a plato. which then moves slightly 
according to the scuff of the tyre, and shows 
this movement on a scale. Both types have 
their advantagos and disadvantages, but 
either can give satisfactory results if used 
correctly and carcfully
9 If adjustment is necessary, apply the 
handbrake, thon jack up the front of the car 
and support it securely on axle stands. Turn 
Ihe steering wheel onto full-left lock, and 
measure the amount of exposed thread on the 
nght-hand track rod end. Now turn tho 
steering onto full-right lock, and measure the 
amount of thread on the left-hand side. If 
thoro is tho same amount of thread visiblo on 
both sides, then subsequent adjustment 
should be mado (squally on both sides If there 
is more thread visible on ono side than the 
othor, it will be necessary to componsate for 
this during adjustment. Noto: It is m ost 
im portant that a fte r adjustment, the same 
amount o f thread is visible on each track rod  
end (Volvo state that up to 2 mm difference is 
allowable)
10 First clean the track rod threads; if they
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29.11 Hold the track rod balljo int and 
slacken the locknut

are corroded, apply penetrating fluid before 
starting adjustment. Release the steering gear 
rubber gaiter outboard clips and peel back the 
gaiters: apply a smear of grease to the inside 
of the gaiters, so that both aro free, and w ill 
not be twisted or strained as their respective 
track rods are rotated.
11 Use a straight-edge and a scriber or 
similar to mark the relationship of each track 
rod to its balljoint then, holding each track rod 
balljoint in turn, unscrew the locknut fully (see 
illustration).
12 Alter the length of the track rods, bearing 
in mind the note made In paragraph 9. Screw 
them into or out of the balljoints. rotating the 
track rod using an open-onded spanner fitted 
to the flats provided on the track rod (see 
illu s tra tion ). Shortening the track rods 
(screwing them into their balljoints) will reduce 
too-in/increase toe-out
13 When the setting is correct, hold tho track 
rods and tighten the balljoint locknuts to tho 
specified torque sotting. Check that the 
balljoints are seated correctly in their sockets, 
and count the exposed threads to check the

29.12 Screw the track rod into/out of the 
balljoint to adjust the front wheel toe setting

length of ooth track rods. If they are not the 
same, then the adjustment has not been 
made equally, and problems will be 
encountered w ith tyre scrubbing in turns; 
also, the steering wheel spokes will no longer 
be horizontal when the wheels are in the 
straight-ahead position.
14 If the track rod lengths are the same (see 
paragraph 9). lower the car to the ground and 
recheck the toe setting; re-adjust if necessary. 
When the setting is correct, tighten the track 
rod balljoint locknuts to the specified torque. 
Ensure that the rubber gaiters are seated 
correctly, and are not twisted or strained, and 
secure them In position with the retaining 
clips.
15 If after adjustment, the steering wheel 
spokes are no longer horizontal when the 
wheels are in the straight-ahead position, 
remove the steering wheel and reposition it 
(see Section 20).

Front wheel camber setting
16 If access to camber angle measuring 
equipment can be gained, the camber angle

can be altered as follows. Note: Only a very 
small amount of camber adjustment is possible.
17 Attach the gauges to the car and check 
the camber angle is within the specified limits.
18 If adjustment is necessary, apply the 
handbrake, then lack up the front of the car 
and support it securely on axle stands.
19 Slacken the bolts secunng the suspension 
strut to the swivel hub, and alter the camber 
by moving the swivel hub assembly in relation 
to the strut. Once the hub is correctly 
positioned, tighten both bolts to the specified 
torque, then lower the car to the ground.
20 Recheck the camber angle again and, if 
necessary, repeat the adjustment procedure.
Rear wheel toe setting
21 Check the toe setting as described in 
paragraph 8.
22 If adjustment is necessary, slacken the 
control link inner pivot bolt nut, then alter the 
toe setting by rotating the bolt. Once the bolt 
is correctly positioned, hold it stationary and 
tighten its nut to the specified torque.
23 Recheck the toe setting again and. if 
necessary, repeat the adjustment procedure.
Rear wheel camber setting
24 If access to camber angle measuring 
equipment can be gained, the camber angle 
can be adjusted as follows.
25 Attach the gauges to the car. and check 
the camber angle is within the specified limits.
26 If adjustment is necessary, slacken tho 
suspension lower arm inner pivot bo lt nut, 
then alter the camber setting by rotating the 
bolt. Once the bolt is correctly positioned, 
hold rt stationary and tighten its nut to the 
specified torque.
27 Recheck the camber angle again and, if 
necessary, repeat the adjustment procedure.
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Specifications
Torque wrench settings Nm Ibf ft
Bonnet hinge b o lts .............................. - ......................... ............................. 24 18
Bonnet lock b o l ts ............................................................ ............................  8 6
Boot lid hinge bo lts ........................................................... 15
Boot lid lock bolts ............................................................. ............................. 10 7
Door hinge b o lts ..................................... ......................... 15
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Exterior handle b o lts .................................................... ............................. 10 7
4

Striker plate screws .................................................... 15
Door window:

Guide b o lts ....................................... ........................... ............................  10 7
Regulator b o l ts ............................................................ 6
Window-to-reguiator b o l ts ......................................... 6

7
9

Front bumper mounting b o lts ......................................... ............................. 40 30
Front seat belt:

Buckle boll ................................................................... ............................  45 33
Inertia reel bolts .......................................................... ............................. 48 35

33
Front seat mounting nuts and P o tts .............................. 30
Rear bumpor:

Mounting b o l ts ............................................................ ........................ .. 50 37
Mounting n u ts ............................................................... ..........................  5 4

Rear seat belt:
Buckle bolts ................................................................. ............................  48 35
Guide bolts -  Saloon m o d e l....................................... ............................  18 13
Inertia reel bolt ................................ .. ......................... 35
Lower mounting b o lt ........................ - ......................... ............................  30 22

Rear seat cushion bolts .................................................. ..........................  23 17
Fto3dwheel nuts ........... ................................... 81
Tailgate hinge bolts ........................................................ 18
Tailgate lock bo lts ............................................................ ............................. 10 7
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1 General information

The bodyshell is made of pressed-stcol sec
tions. Most camponents are welded together, 
but some use is made of structural adhesives

The bonnet, door and some other vulner
able panels are made of zinc-coaled metal, 
and are further protected by being coated 
with an anti-chip primer before being sprayed.

Extensive use is made of plastic materials, 
mainly in ths interior, but also in exterior 
components. The front and rear bumpers, and 
front grille are Injection-moulded from a 
synthetic material that is very strong and yet 
light Plastic components such as wheel arch 
liners are fitted to the underside of tho car, to 
improve the body's resistance to corrosion.

2 Maintenance -  £?
bodywork and underframe ^

The general condition of a car’s bodywork 
is the one tting that significantly affects its 
value. Maintenance is easy, but needs to be 
regular. Neglect, particularly after minor 
damage, can lead quickly to further 
deterioration and costly repair bills. It is 
important also to keep watch on those parts 
of the car no: immediately visible, for instance 
the underside, inside all the wheel arches, and 
the lower part of the engine compartment

The basic naintenance routine for the body
work is washng -  preferably with a lot of water, 
from a hose. This will remove all the loose 
solids wWcV1 may have stuck to the car. It is 
Important to flush these off in such a way as to 
prevent grit from scratching the finish. The 
wheel arches and undorframe need washing in 
the same way, to remove any accumulated 
mud which will retain moisture and tend to 
encourago ust. The best time to clean the 
underframe and wheel arches is in wet 
woathor, wl-en the mud is thoroughly wet and 
soft. In very wet weather, the undorframe is 
usually cleaned of large accumulations auto
matically- a*"d this is a good timo for inspection.

Periodically, except on cars with a wax- 
based underbody protective coating, it is a 
good idea to have the whole of the underframe 
ot the car steam-cleaned, engino compartment 
included, sc that a thorough inspection can be 
earned out to seo what minor repairs and 
renovations are necessary. Steam-cleaning is 
available at rtany garages, and is necessary for 
the removal of the accumulation of oily gnme, 
which sometimes is allowed to become thick in 
certain areas. If steam-cleaning facilities are 
not available, there aro some excellent grease 
solvents available which can be brush-applied; 
Ihe dirt can then be simply hosed off. Note that 
these methods should not be used on cars with 
wax-based underbody protective coating, or 
the coating will bo removed. Such cars should

be inspected annually, preferably just before 
Winter, when the underbody should be washed 
down, and repair any damage to the wax 
coating. Ideally, a completely fresh coat should 
be applied. It would also bo worth considering 
tho use ot such wax-based protection for 
injection in:o door panels, sills, box sections, 
etc. as an additional safeguard against rust 
damage, where such protection is not provided 
by tho manjfacturer

After washing paintwork, wipe off with a 
chamois leather to give an unspotted clear 
finish. A coat of clear protective wax polish will 
give added protection against chomical 
pollutants in the air. If the paintwork sheen has 
dulled or oxidised, use a cleaner/polisher 
combination to restore the brilliance of the 
shine. This requires a little effort, but such 
dulling is usually caused bccause regular 
washing has been neglected. Care needs to be 
taken with metallic paintwork, as special non
abrasive cleaner/polisher is roquired to avoid 
damage tc the finish. Always check that the 
door and ventilator opening drain holes and 
pipes are completely clear, so that water can 
be drained out. Bnghtwork should be treated In 
the same way as paintwork Windscreens and 
windows can be kept clear of the smeary film 
which often appears, by proprietary glass 
cleaner. Naver use any form ot wax or other 
body or ch’omium polish on glass.

3 Maintenance -  £
upholstery and carpets

Mats and carpets should be brushed or 
vacuum-cleaned regularly, to keep them free of 
grit. If they are badty stained, remove them 
from the car for scrubbing or sponging, and 
make quits sure they are dry before refitting. 
Seats and intenor trim panels can be kept 
clean by wiping with a damp cloth. If they do 
become sained (which can be more apparent 
on light-coloured upholstery), use a little liquid 
detergent and a soft nail brush to scour the 
grime out of the material. Do not forget to keep 
the headlining clean in tho same way as tho 
upholster/. When using liquid cleaners inside 
the car, do not over-wet the surfacos being 
cleaned. Excessive damp could get Into tho 
seams and padded interior, causing stains, 
offensive odours or even rot. If the inside of the 
car gets wet accidentally, it is worthwhile taking 
some trouble to dry it out properly, particularly 
where carpets are involved Do not leave oil or 
electric heaters inside the car for this purpose.

4 Minor body damage -
repair ^

Scratches
If the scratch is very superficial, and does 

not penetrate to tho metal of the bodywork.

repair is very simple. Ugntly rub the area of 
the scralch with a paintwork renovator or a 
very fine cutting paste to remove loose paint 
from the scratch, and to clear the surrounding 
bodywor< of wax polish. Rinse the area with 
clean wa:er.

In the case of metallic paint, the most 
commonly-found scratches aro not in the 
paint, but in the lacquer top coat, and appear 
white. If ;are is taken , those can sometimes 
be rendered less obvious by very careful use 
of paintwork renovator (which would other
wise no- be used on metallic paintwork); 
otherwise, repair of these scratches can be 
achieved by applying lacquer with a fine 
brush

Apply touch-up paint to the scratch using a 
fine pain: brush; continue to appiy fine layers 
of paint until the surface of tne paint in the 
scratch is level with the surrounding 
paintwork. Allow the new paint at least two 
weeks to harden, then blond it Into Ihe 
surrounclng paintwork by rubbing the scratch 
area with a paintwork renovator or a very fine 
cutting paste. Finally, apply wax polish.

Where the scratch has penetrated right 
through o the metal of the bodywork, causing 
tho metcl to rust, a different repair techniquo 
is required Remove any loose rust from the 
bottom i f  the scratch with a penknife, then 
apply rust-inhibiting paint to prevent the 
formation of rust in tho future. Using a rubber 
or nylon applicator, fill the scratch with body- 
stopper pasto. If required, this paste can be 
mixed wth cellulose thinners to provide a very 
thin paste which is Ideal for filling narrow 
scratches. Before the stopper-pasie hi Ihe 
scratch hardens, wrap a piece of smooth 
cotton rag around the top of a finger. Dip ihe 
finger in cellulose thinners. and quickly sweep 
it across the surface of tho stopper-paste in 
the scratch; this will ensure that the surface of 
the stopper-pastc is slightly hollowed. The 
scratch can now be painted ovor as described 
earlier in this Section

Dents
When deep denting of the car's bodywork 

has taken place, the first task ts to pull the dent 
out, unSI the affected bodywork almost attains 
its orignal shape. There is little point in trying 
to restore the original shape completely, as the 
metal in the damagod area will have stretched 
on impact, and cannot be reshaped fully to its 
original contour. It ia better to bring tho lovel of 
the dent up to a point which is about 3 mm 
below tie  level of tho surrounding bodywork. 
In eases where the dent is very shallow 
anyway, it is not worth trying to pull it out at all 
If the underside of the dent is accessible, it can 
be harrmored out gently from behind, using a 
mallet with a wooden or plastic hoad. Whilst 
doing this, hold a suitable block of wood firmly 
against the outside of the panel, to absorb the 
impact from tho hammer blows and thus 
provont a large area of the bodywork from 
being 'bellod-out'.

Should the dent be in a section of the

expert22 /ym http://rutracker.org
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bodywork which has a double skin, or somo 
other lactor making it inaccessible trom 
behind, a different technique is called tor. Drill 
several small holes through the metal inside 
the area -  particularly in the deeper section. 
Then screw long selt-tappmg screws irto the 
holes, just sufficiently for them to gain e good 
purchase in the metal. Now the dent can be 
pulled out by pulling on the protruding heads 
of the screws with a pair of pliers.

The next stage of the repair is the removal of 
the paint from the damaged area, and from an 
inch or so of the surrounding 'sound' 
bodywork. This is accomplished most easily by 
using a wire brush or abrasive pad on a power 
drill. altlKiugh it can be done just as effectively 
by hand, using sheets of abrasive paper. To 
complete the preparation for filling, score the 
surface of the bare metal with a screwdnver or 
the tang of a file, or alternatively, drill small 
holes in the affected area. This will provide a 
good ‘key' for the filler paste.

To complete the repair, see the Section on 
filling and respraying.

Rust holes or gashes
Remove all paint trom the affected area, 

and from an inch or so of the surrounding 
'sound' bodywork, using an abrasive pad or a 
wire brush on a power drill. If these are not 
available, a few sheets of abrasive paper will 
do the job most effectively. With the paint 
removed, you will be able to judge tho seventy 
of the corrosion, and therofore decide 
whether to renew the whole panel (if this Is 
possible) or to repair the affected area. New 
body panels are not as expensive as most 
people think, and it is often quicker and more 
satisfactory to fit a new panel than to a tempt 
to repair large areas of corrosion.

Remove all fittings from the affected area, 
except those which will act as a guide to tho 
original shape of tho damaged bodywork. 
Then, using tin snips or a hacksaw jlade, 
remove all loose metal and any other metal 
badly affected by corroeion. Hammsr tho 
edges of the hole inwards, to create a slight 
depression for the filler paste.

Wire-bmsh the affected area to remove the 
powdery rust from the surface cl the 
romaining motal. Paint the affected area with 
rust-inhibiting paint; if tho back of tho ustod 
area is accessible, treat this also.

Before filling can take place, it will bo 
necessary to block the hole in somo way. This 
can bo achieved with aluminium or plastic 
mesh, or aluminium tape.

Aluminium or plastic mesh, or glass-fibre 
matting, is probably the best material to use for 
a largo hole. Cut a picco to the approximate 
size and shape of the hole to be filled, then 
position it in the hole so that its edges are 
below the level of the surrounding bodywork. It 
can be retained in position by several blobs of 
filter paste around its periphery.

Aluminium tape should be used for small or 
very narrow holes. Pull a piece off the rcll, trim 
it to the approximate size and shape required.

then pull off tho backing paper (if used) and 
stick the tape over the hole; it can be 
overlapped if the thickness of one piece is 
insufficient. Burnish down tho edges of the 
tape with the handle of a screwdriver or 
similar, to ensure that the tape is securely 
attached to the metal underneath.

Filling and respraying
Before using this Section, see the Sections 

on dent, deep scratch, rust holes and gash 
repairs.

Many types of bodyfiller are available, but 
generally speaking, those propnotary kits 
which contain a tin of filler paste and a tube of 
resin hardener are best for this type of repair 
which can be used directly from the tube. A 
wide, flexible plastic or nylon applicator will be 
found Invaluable for imparting a smooth and 
well-contoured finish to the surface ol the filler.

Mix up a little filler on a clean piece ol card or 
board -  measure tho hardenor carefully (follow 
the maker’s instructions on the pack), otherwise 
the filler will set too rapidly or too slowly. Using 
the applicator, apply the filler paste to the 
prepared area; draw the applicator across the 
surface of the filler to achieve the correct 
contour and to level the surface. When a 
contour that approximates to the correct one is 
achieved, stop working the paste -  if you carry 
on too long, the paste will become sticky and 
begin to 'pick-up' on the app!icator. Continue to 
add thin layers of filler pasto at 20-minute 
intervals, until the level of the fillor is just proud 
of the surrounding bodywork.

Once the filler has hardened, the excess 
can be removed using a metal plane or file. 
From then on, progressively-finer grades ol 
abrasive paper should be used, starting with a 
40-grade production paper, and finishing with 
a 400-grade wet-and-dry paper. Always wrap 
the abrasive paper around a flat rubber, cork, 
or wooden block -  otherwise the surface ot 
the filler will not be completely flat. During the 
smoothing of the filler surfaco. the wet-and- 
dry paper chould bo periodica lly rinsod in 
water This will ensure that a very smooth 
finish is imparted to the filler at the final stage.

At this stage, the ‘dent’ should bo 
surrounded by a ring of bare metal, which in 
turn should be encircled by tho finely 
■feathered' edge ol the good paintwork. Rinse 
the repair area with clean water, until all the 
dust produced by the rubbing-down 
operation has gone.

Spray the whole area with a light coat of 
primer -  this will show up any imperfections in 
the surface of the filler. Repair those 
imperfections with fresh filler paste or 
bodystopper, and again smooth the surface 
with abrasive paper. If bodystopper is used, it 
can be mixed with cellulose thinners, to form 
a thin paste which is ideal for filling small 
holes. Ropeat this spray-and-repalr procedure 
until you are satisfied that the surface of the 
filler, and the feathered edge of the paintwork, 
are perfect. Clean the repair area with clean 
water, and allow to dry fully.

The repair area is now ready for final 
spraying. Paint spraying must be carried out 
in a warm. dry. windless and dust-free 
atmosphere. This condition can be created 
artificially if you have access to a large indoor 
working area, but if you are forced to work in 
the open, you will have to pick your day very 
carefully. If you are working indoors, dousing 
the floor in the work area with wa er will holp 
to settlo the dust which would otherwise be in 
the atmosphere. If the repair area is confined 
to one body panel, mask off the surrounding 
panels; this will help to minimise the effects of 
a slight mis-match in paint colours. Bodywork 
fittings (eg chrome strips, door handles etc) 
will also need to be masked off. Lse genuine 
masking tape, and several thekness ot 
newspaper, for the masking operations.

Before starting to spray, agitato the aerosol 
can thoroughly, then spray a test area (an old 
tin, or similar) until the technique is mastered. 
Cover the repair area v/ith a thick coat of 
primer; the thickness should be built up using 
several thin layers of paint, rather than one 
thick one. Using 400 grade wet-and-dry 
paper, rub down the surfaco of the primer 
until it is smooth. While doing thi.?, tho work 
area should be thoroughly doused with water, 
and the wet-and-dry paper periodically rinsed 
in water. Allow to dry before spraying on more 
paint.

Spray on the top coat, again building up the 
thickness by using several thin layers of paint. 
Start spraying at the top of the repair area, 
and then, using a side-to-side motion, work 
downwards until the whole repa r area and 
about 2 inches of the surrounding original 
paintwork is covered. Remove all masking 
material 10 to 15 minutes after spraying on 
the final coat of paint.

Allow the new paint at least two weeks to 
harden, then, using a paintwork renovator or a 
very fine cutting paste, blend the edges of the 
paint into tho existing paintwork. Finally, apply 
wax polish.

Plastic components
With the use of more and more plastic body 

components by the manufacturers (eg 
bumpers, spoilers, and in some cases major 
body panels), rectification of more serious 
damage to such items lias become a matter of 
either entrusting repair v.ork to a specialist in 
this field, or renewing complete components. 
Repair ol such damage by the DIY owner is not 
feasible, owing to the cost of the equipment 
and materials required for effesting such 
repairs. The basic technique involves making a 
groove along the line of the crack in the plastic, 
using a rotary burr in a power drill. The 
damaged part is then welded back together, 
using a hot air gun to heat up and fuse a plastic 
filler rod into the groove. Any excess plastic is 
then removed, and the area nibbed down to a 
smooth finish. It is important that a filler rod of 
the correct plastic is used, as bocy compon
ents can be made of a variety of different types 
(eg polycarbonate. ABS, polypropylene).
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6.4 Remove the fasteners/screws 
securing the wheel arch liners to the 

bumper

Damago of a less-serious nature 
(abrasions, minor cracks etc) can bo repaired 
by the DIY owner using a two-part epoxy filler 
repair material which can be used directly 
from the tube. Once mixed in equal 
proportions, this is used in similar fashion to 
the bodywork filler used on motal panels. The 
filler is usually cured In twenty to thirty 
minutes, ready for sanding and painting.

If the owner is renewing a complete 
component himself, or if he has repaired it with 
epoxy filler, he will be left with the problem of 
finding a suitable paint for finishing which is 
compatible with the type of plastic used. At 
one time, the use of a universal paint was not 
possible, owing to the complex range of 
plastics met with in body component 
applications. Standard paints, generally 
speaking, will not bond to plastic or rubber 
satisfactorily, but professional matched paints, 
to match any plastic or rubber finish, can be

6.6a Disconnect the wiring from the 
headlight wiper motors and foglights . . .

6.7 Remove the screw securing cach end 
of tho bumper to the wings

6.5 Disconnect the headlight washer hose 
from the T-piece

obtained from some dealers. However, It is 
now possible to obtain a plastic body parts 
finishing kit which consists of a preprimer 
treatment, a primer and coloured top coat. Full 
instructions are normally suppliod with a kit. 
but basically the method of use is to first apply 
the preprimer to the component concerned, 
and allow it to dry for up to 30 minutes. Then 
the primer is applied, and toft to dry for about 
an hour before finally applying the special- 
coloured top coat. The result is a correctly 
coloured component, where the paint will flex 
with the plastic or rubber, a property that 
standard paint does not normally possess.

5 Major body damage -  jS
repair ^

Where serious damage has occurred, or

6.6b . . .  and unclip the temperature 
sensor from the front bumper

6.8a Remove the clips from the lower 
edge of the bumper. . .

large areas need renowal due to neglect, it 
means that complete new panels will need 
welding-in. and this is best left to 
professionals If the damage is due to impact.
II will also be necessary to check completely 
the alignment of the bodyshell, and this can 
only be carried out accurately by a Volvo 
dealer using special jigs. If the body is loft 
misaligned, it is pnmanly dangerous, as the car 
will not handle properly, and secondly, uneven 
stresses will be imposed on tho steering, 
suspension and possibly transmission, 
causing abnormal wear, or complete failure, 
particularly to such items as the tyres.

6 Front bumper- !■'-
removal and refitting \

Removal
1 To improvo access, firmly apply the hand
brake. then jack up the front of the car and 
support it on axle stands.
2 Remove the front Indicator light units as 
described in Chapter 12 -  this is not essential, 
but it removes the risk of damaging the 
painted bumper surface during removal (and 
refitting). As an alternative, apply several strips 
of masking tape to tho bumper. In the area 
below the headlights and front indicators.
3 Undo the retaining screws/fasteners and 
remove the front section of the engine/trans
mission undershield from beneath the bumper
4 Removo tho fasteners and screws securing 
the left- and right-hand wheel arch liners to 
the bumper ends (see illustration).
5 Position the headlight wiper arms clear of 
the headlights, then trace the headlight 
washer hoses back to the T-piece connector 
Disconnect the washer reservoir hose from 
the T-plece and plug its end to minimise fluid 
loss (see illustration).
6 Disconnect the wiring connectors from tho 
headlight wiper motors, the foglights and the 
bumper sidelights. Unclip the temperature 
sensor (where fitted) from the front of the 
bumper, then release the wiring Irom its 
bumper retaining clips (see illustrations). On 
models for cold-climate markets, remove the 
fuse by the air cleaner, and disconnect the 
earth lead for the engine block heatet.
7 Undo the screw securing each end of the 
bumper to the front wings (see illustration).
8 From underneath the car, remove the clips 
securing the lower edge of the bumper to the 
body, then remove the two bumper mounting 
bolts which are located directly behind each 
headlight (see illustrations).
9 With the aid of an assistant, manoeuvre the 
bumper assembly forwards and away from 
the car (see illustration). As the bumper is 
removed, make sure that the wiring has been 
released from all the relevant clips.
10 Inspect the bumper mounting brackets 
and the reinforcement panel for signs of 
damage, and renew if necessary.
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Refitting
11 Refitting is a reverse of the removal pro
cedure, ensuring that the bumper mounting 
bolts are tightened to the specified torque.

7 Rear bumper -
removal and refitting

Removal
1 Remove the retaining screws/fasteners and 
removo tho wheel arch liners from the left- 
and right-hand sides of the bumper. Remove 
Ihe screw secjrmg each end of the bumper to 
the body (see illustrations).
2 Unclip the bumper sidelight wiring 
connectors frcm the body, then disconnect the 
wiring connectors so the lights are free to be 
removed v/ith Ihe bumper (see illustration).
3 Remove the fastener securing the base of 
the bumper in position (see illustration).
4 Undo the retaining screws and remove the 
luggage compartment floor panel.
5 Peel off the sealing strip from around the 
base of Ihe boot lld/tailgate aperture, then 
unclip and remove tho mil trim panol from tho 
rear of the luggage compartment (see 
illustration).
6 On Saloon models, remove the luggage 
compartmenl left- and right-hand side trim  
panel rear fasteners (loosen the centre screws 
a few turns, then pull out the complete 
fastener) and fold the rear of each trim panel 
inwards to gain access to bumper retaining 
nuts and bolls (see illustration). To further 
improve access, remove the front fasteners 
(located behnd the rear seat backs) and 
remove the panels completely.
7 On Estate modols, remove the retaining 
fastener/scre\v(s) (as applicable) securing the 
rear of each luggage compartment side trim 
panel in position. Free the rear of each panel 
and fold it inwards slightly to enable access to 
be gained to the bumper retaining nuts and 
bolts. If necessary, to improve access even 
further, remove the rear pillar and luggage 
compartment upper trim panels, and fold the 
side tnm panels fully in (see Chapter 10, 
Section 12).
8 As there is a risk of damaging the painted

6.8b . . .  then remove the mounting bolts 
(arrowed -  seen from below) behind each 

headlight

7.1a Romove the screws (arrowed) and 
take out the wheel arch liners.. .

bumper surface dunng removal (and refitting), 
it is advisable to apply several strips of 
masking tspe to the bumper, in the area 
below the tail lights and in front of the towbar 
(if fitted).

.

7.2 Unclip the bumper sidelight wiring 
connectors from the body, and disconnect 

them

7.5 On Estate models, peel otf the sealing 
strip thon urclip  the tailgate sill trim  panel

7.6 On Saloon models, remove the rear 
fasteners (three arrowed) and fold back 

the side trim

6.9 Romoving the front bumper assembly

7.1b . . .  then remove the screw securing 
each end of the bumper to the body

9 Remove the bumper retaining bolts (x2) and 
nuts (x4) then, with the aid of an assistant, free 
the bumper ends from their mountings and 
remove the bumper from the car (see 
illustration).

7.3 Pull out the centre pin and remove the 
fastener securing the base of the bumper 

to the body

7.9 Bumper left-hand side fixings 
(arrowad) -  luggage compartment side 

trim  panel removed
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8.3 Disconnect the washer hose from the 
bonnet

8.4 Support the bonnet then unclip the 
support strut from its balljoint

Refitting
10 Refitting is a reverse of the removal 
procedure, tightening the retaining nuts and 
bolts to their specified torques.

8 Bonnet -  
removal, refitting 
and adjustment

Removal
1 Open the bonnet and place a wad of rag 
underneath each corner of the bonnet, to  
protect against possible damage should the 
bonnet slip.
2 Using a pencil or felt tip pen, mark the 
outline of each hinge relative to the bonnet, to 
use as a guide on refitting.
3 Disconnect the washer hose from the 
bonnet (see illustration).
4 Have an assistant support the bonnet then, 
using a small flat-bladed screwdriver, 
carelully lift the retaining clips and in hook the 
support strut from bonnet balljoint (see 
illustration).
5 Remove the left- and right-hand hinge-to- 
bonnet bolts, and carefully remove the bonnet 
from the car (see illustration).
fi Intpivrt tho honn«t hino«<? for signs of wear 
and free play at the pivots, and if necessary 
renew. The hinges are bolted to the body; 
remove the windscreen wiper motor cover 
panel (see Chapter 12) to gain access to the 
hinge fixings.

Refitting and adjustment
7 With the aid of an assistant, align the 
bonnet with the hinges and refit the retaining 
bolts, tightening them by hand only. Align the 
hinges with the marks made on removal, then 
tighten the retaining bolts to the specified 
torque.
8 Clip the support strut back onto the ball|oint 
and check it Is securely retained by the spring 
clip.
9 Securely reconnect the washer hose.
10 Closo the bonnet, and check for 
alignment with the adjacent panels. If 
necessary, slacken the hinge bolts and re
align the bonnet to suit; the height of tho 
bonnet can be altered by screwing the rubber 
stoppers into/out of the bonnet lock 
crossmember. Once the bonnot is correctly 
aligned, tighten the bonnet bolts to the 
specified torque.

9 Bonnet release cable -  
removal and refitting

Removal
1 Unbolt the bonnet lock from the 
crossmembor. and detach the cable from the 
lock.
2 Firmly apply the handbrake, then loosen the 
driver's side front wheel nuts Jack up the 
front of the car and remove the wheel.
3 Remove the retaining screws and fasteners.

9.3 Remove the screws/fasteners and take off the driver’s side lower panel from  
take out the driver’s side wheel arch liner the fa c ia___

8.5 Slacken and removo the hinge bolts 
(arrowed) and remove tne bonnet

and manoeuvre out the wheel arch liner from 
under the driver’s side wing (soe illustration).
4 Free tho bonnet release cable from its clips 
and ties, and pull it through under the wheel 
arch, noting its correct routing.
5 Working inside the car. undo tho retaining 
screws (the lower screw is hidden behind a 
trim cap) and remove the driver's side lower 
facia panel, disconnecting tho wiring 
connector from the footwell light (see 
illustrations).
6 Remove the retaining screws, then tree the 
bonnet release lever from the body and 
unhook it from the end of the cable.
7 Return to the outside o-' the car, and 
withdraw the cable from underneath me 
whoel arch.

Refitting
8 Feed the cable back in through the 
bulkhead grommet and into the passenger 
compartment.
9 Reconnect the release le^er to  the cablo 
thon refit the lever to the body, tightening its 
retaining screws securely. 3efit the lower 
panel to tho facia.
10 Route tho cable correctly underneath the 
wing and through to tho front ot the car, 
securing it in position with a I tho necessary 
clips and ties.
11 Refit the bonnet lock as described in 
Section 10.
12 Check the operation of the lock, then refit 
the wheel arch liner and roadwheei. Lower the 
car to the ground, and tighten the wheel nuts 
to the specified torque.

9.5b . . .  disconnecting tho wiring from th *  
footwell illumination light
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10 Bonnet lock -
removal, refitting .
and adjustment ^

Removal
1 Open up the bonnet then remove the 
protective cover (where fitted) from the 
bonnet lock.
2 If ihe lock is fitted with a microswitch (for 
the alarm system), trace the wiring back from 
tho switch, and free it from its retaining clips. 
Unclip the wiring connector from the body, 
and disconnect it from the main wiring 
harness so the switch is (ree to bo removed 
with the lock assembly (see illustration).
3 Remove the retaining bolts, then free the 
lock assembly Irom the crossmember. Unclip 
the release C 3 b le  and remove th e  lo c k  from  
the car ( s e e  il lu s tr a t io n s ) .

Refitting and adjustment
4 Reconnoct the release cable correctly to 
the lock, then seat the lock in position on the 
crossmember. Refit the lock retaining bolts 
and tighten to the specified torque.
5 Where necessary, ensure the microswitch 
wiring is correctly routed and retained by all 
the necessary clips, then reconnect the 
connector and clip it back into position.
6 Check the operation of the release lever 
and cable, then close the bonnet and check 
the operation of the lock. If necessary, adjust 
the lock operation by slackening the rotaining 
bolts and repositioning the lock on the 
crossmember. Once the lock is correctly 
positioned, tighton the retaining bolts to the 
spocifiod torque. Lubricate the lock with 
multi-purpose grease, then (whore necessary) 
refit the protective cover.

> ' . - ■

%

10.2 Disconnect the bonnet lock 
m icrosw itch wiring connector (arrowed) 

and free the w iring from  its clips
10.3a Slacken and remove the retaining 

b o lts . . .

10.3b . . .  then free the lock assembly from  
the b o d y . . .

the wiring connector does not disappear into 
tho pillar (seo illustration).
5 On all doors, using a pencil or lelt tip pen, 
mark the outline of each hinge relative to the 
door, to use as a guide on refitting.

10.3c . . .  and detach it from the release 
cable (arrowed)

6 Have an assistant support the door, then 
remove the hinge retaining bolts and remove 
the door from tho car (see illustration).
7 Examine tho hinges for signs of wear or 
damage and, if necessary, renew. If the front

11 Door -
removal, refitting 
and adjustment

Removal
1 Disconnect the battery negative lead (see 
Disconnecting the battery).
2 Using a hammer and punch, carefully tap 
out tho roll pin securing the door check link to 
the pillar (see illustration).
3 If work is being carried out on the front 
door, unclip the wiring harness gaiter and 
retaining plate from tho pillar, then depress 
the retaining clip and disconnect the door 
wiring connector (see illustra tion). In 
practice, it’s easier to disconnect the 
connector once the door has been freed from 
its hinges.
4 If work is being carried out on the rear door, 
tree the door wiring harness gaiter and 
retaining plate from the pillar, and withdraw 
tho wiring until the connector appears. 
Release the rotaining clip and disconnect the 
door wiring from the main hamoss. ensuring

11.2 Tap out the roll pin and detach the 
door check link from the pillar

11.3 On the fron t door, unclip the wiring 
harness gaiter from  the pillar and 

disconnect the connector

11.4 W ithdraw tho w iring from  the rear 
door pillar and disconnect it

11.6 Remove the hinge bolts (arrowed) 
and remove the door
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11.8 Ensure the gaiter is correctly located 
on tho retaining plate, then clip the plate 

into tho pillar
door hinges aro to bo renewed, it will be 
necessary to removo the wheel arch liner. and 
withdraw the foam insulation from behind the 
wing to gain access to the hinge bolts. Mark
Ute uusiliou or Die liluye on the bvdy. then
undo tie  retaining bolts and remove the hinge 
from the car. Fit the new hinge, aligning the 
marks made pnor to removal, and tighten its 
retaining bolts to the specified torque.

Refitting
8 With the aid of an assistant, offer up the 
door t3 tho car and securely reconnect the 
wiring connector. Ensure the connector is 
securely connected, than seat the wiring 
gaiter on its retaining plate and clip the plate 
back into the pillar (see illustration).
9 Refit the hinge bolts, then align the hinges 
with the marks made before removal and 
tighten the retaining bolts to the specified 
torque.

12.2 Unclip the mirror inner trim  panol 
from the door

12.3a Undo the retaining screw . . .

damaged, paint the affected area with 3 
suitable touch-ln brush to prevent corrosion.
14 Onoc the door io correctly aligned, chock 
that the lock striker enters the door lock 
centrally and holds the door firmly shut when 
locked. If necessary, slacken the retaining 
screws and adjust the lock striker position as 
necessary (see illustration). Once the striker 
plate is correctly positioned, tighten its 
retaining screws to the specifiod torque.

11.14 Adjust the lock striker by slackening 
the screws (arrowed) and repositioning it 

as necessary
10 Align the check link with its bracket and refit 
the roll pin, tapping It securely into the position.
11 Check the door alignment and. if
necessary, adjust then reconnect the battery 
negative If Die paintwork caiuuinj I ho
hinges has been damaged, paint the area with 
a suitable touch-in brush to provont corrosion.

Adjustment
12 Close the door and check tho door 
alignment with surrounding body panels. If 
necessary, slight adjustment of the door 
position can bo made by slackening the hinge 
retaining bolts and repositioning tho 
hinge/door as necessary. Note that it will be 
necessary to remove the wheel arch liner and 
fosm insulation from behind the wing to 
access the front door hinge-to-body bolts.
13 Once tho door Is correctly positioned, 
tighten tho hinge botts to the specified torque. 
If tie  paintwork around the hinges has been

12 Door inner trim panel ■ 
removal and refitting

I
Note: Door tnm parte! design vanes according 
to tho equipment level. Some Mm panel 
fastener locations on your car m ight b i 
different to those shown in the accompanying 
illustrations.

Removal
1 Disconnect the battery lead (ses 
Disconnecting tho battery) and proceed as 
described under the relevant sub-heading.
Front door
2 Pull off the control knob (manual mirror only), 
then unclip the exterior mirror inner trim panel 
and romove it from the door (see illustration).
3 Undo the door lock Inner handle surround 
retaining scrow. then lift the handle and 
remove the surround from around the handls 
(see illustrations)
4 On models with manually-operated windows, 
pusMever out the regulator handle spnng dip. 
then remove the handle and spacer from Ihs 
regulator spindle. In the absence of the clia 
removal tool (see illustration 12.10a). the clo 
can bo released by feeding a strip of cloti 
between the handle and spacer pull the ends of 
cloth upwards, and uso a 'sawing' action to 
catch the spring ends.
5 On all models, unclip and remove ths 
speaker grille from the base of the trim panel 
(see illustration).
6 Remove the trim caps (where fitted) thei 
remove the tnm panel retaining screws fron 
the front and rear of the panel. Further screws 
are located in the armrest pocket and door bn 
(soo illustrations).
7 Unclip and remove the armrest pocket and

12.3b . . .  and remove the door lock inner 
handle surround

12.5 Unclip the speaker grille from the 
door trim panel

12.6a Prise off the trim caps (arrowed) 
then remove the screws from the rear of 

the panel__
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12.6b . . .  tho front of the sanel 
(arrowed). . .

remove it from the trim panel. Where 
necessary, disconnect the wiring connector 
from the window switch as the pocket is 
removed (see illustration).
8 Carefully unclip the base of the trim panel

12.6c . . .  and ttie armrost pocket

from tho door, then lift the panel upwards and 
away from the door (see illustration). Where 
necessary, free the wiring harness from the 
panel and disconnect any relevant wiring 
connectors as soon as they become accessible

12.8 Uncllp the base of the trim panel thon 
lift it away from the door

12.9 Undip the inner trim panel from the 
rear of the rear door

12.7 Remove the armrest pocket from the 
trim panel, disconnecting the switch wiring 

connector

Rear door
9 Carefully uncllp the small tnm pane! from Ihe 
rear of the window frame (see illustration).
10 On models with manual windows, 
push/lover out the regulator handle retaining 
clip, then remove th€ handle and spacer from 
the regulator spindle (see illustrations). In the 
absence ot the clip removal tool, the clip can 
be released by feeding a strip of cloth 
between tho handle and spacer, pull the onds 
of cloth upwards, and use a ‘sawing’ action to 
catch the spring ends.
11 On all models, undo the door lock inner 
handle surround retaining screw, then lift the 
handle and remove the surround from around 
the handlo (see illustrations).
12 Remove the trim caps (whore fitted), thon 
remove the trim parel retaining screws from 
the rear of the pane and the armrest pocket 
(see illustrations)

12.10a On models with manually-operated 
windows, slide out the retaining clip . . .

12.10b . . .  then romove the regulator 
handle and spacer from the spindle

12.11a Undo the retaining screw . . .

12.11b . . .  and romove the door lock inner 
handle surround

12.i2a Remove the trim  caps, then undo 
the screws located in tho armrest 

pocke t. . .
12.12b . . .  and on the trim  panel rear edge 

(arrowed)
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12.13 Romove the armrest pocket from  
the trim panel

13 Unclip and remove the armrest pocket 
and remove it from the trim panel (see 
illustration). Where necessary, disconnect 
the wiring connector from tho window switch 
as :he pocket is removed.
14 Carefully unclip the base of the trim panel 
from tho door, thon lift the panel upwards and 
away from tne door (see illustration). Where 
necessary, free the wiring harness from the 
panel, and disconnect any relevant wiring 
connectors as soon as they become 
accessible.

Refitting
15 Refitting of the trim panel is tho reverse of 
removal. Prior to clipping the panel in 
position, ensuring all Ihe wiring (where 
necessary) is correctly routed and passed 
through the relevant apertures.

12.14 Unclip the base of the trim panel 
then lift the panel away from the rear door

13 Door handle and a
lock components -  ^
removal and refitting ^

Removal
1 Remove the inner trim panel as described in 
Section 12, and proceed as described under 
the relevant sub-heading
Door lock inner handle
2 Prise out the inner section of the handle lm< 
rod clip, and free the rod from the handle (see 
illustration).
3 Remove the retaining screws and remove 
the handle from the door (see illustration).
Front door lock assembly
4 Remove the inner handle as described 
above.

5 Carefully peel the insulation panel away 
from the rear of the door sufficiently to give 
access to the lock components. If the 
insulation panel is to be completely removed, 
it will first be necessary to undo the screws 
and remove the loudspeaker and tho trim 
panel support bracket. On some models, the 
support bracket may be riveted in position; 
carcfuliy drill out the rivets and obtain new 
rivets for use on refitting (see illustrations) 
Note: The insulation panel must be renewed if 
it is damaged.
C Undo the retaining ocrewa and romove tho 
side impact protection system (SIPS) strlkei 
and insert from the door (see illustrations).
7 Fully close the window (on models with 
electric windows, temporarily reconnec* the 
battery and switch to do this) thon frot the 
window sealing strip from its rear guide. 
Remove the screw from the base of the guide, 
then manoeuvre the guide out through the 
door aperture, freeing it from the wiring clip 
(see illustrations).
8 Unclip the inner handle link rod guide Irom 
the door, and slide it off the rod [see 
illustration).
9 Unclip the lock button link rod from its 
guide on the door (see illustration).
10 Remove the lock retaining screws, thon 
free tho lock from tho door ond diooonnect tho 
wiring connector from the central locking 
actuator. Release the retaining clips and 
det3ch the exterior handle and lock button 
link rods, then manoeuvre the lock assembly 
out through the door aperture (see 
illustrations).

13.2 Prise out the inner section of the clip 13.3 . . .  then undo the screws and remove 
to free the link rod . . .  the lock inner handle from tho door

13.5a Carefully peel back tho insulation 
panel to gain access to the lock 

components

13.5b If the trim panel support bracket is 
riveted in position, carefully drill oft the 

rivet heads
13.6a Undo the retaining screws (arrowed) 

and remove the SIPS s trike r. . .
13.6b . . .  and insert from the door
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13.7a Free the sealing strip from the rear 
g u ide . . .

Front door exte rio r handle
11 Carry out the operations in paragraphs A 
to 8.
12 Carefully unclip the handle link rods from

13.7b . . .  then undo the retaining b o lt . . .

the door lock assembly. Trace the wiring 
back from ihe  lock microswitch(es) and 
disconnect the wiring connector (see 
illustration).
13 Remove the retaining bolts, then unclip

1 3 .7 c__ and remove the guide from the
door

the inner and outer sections of the handle 
assembly and manoeuvre them out from the 
door. Whare necessary, the microswrtch(es) 
can then be unclipped and removed the 
handle (see illustrations).

13.8 Unclip Ute guide from tho door and 
slide it off the link rod

13.9 Unclip the lock button link rod from  
its guido

13.10a Slacken and remove the retaining 
screws (arrowed)__

13.10b . .  then dctach exterior handle and 
lock button link rods . . .

13.10c . . .  and manoeuvre the lock 
assembly out of position

13.12 Unclip the w iring connector and 
disconnect the lock m icroswitch wiring 

connector

13.13a Undo the retaining b o lts . . . 13.13b . . .  and remove the in n e r. 13.13c . . .  and outer sections of the 
exterior handle assembly
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13.13d The microswitches can be 
undipped from the handle

13.15a Unhook the link rod . . . 13.15b . . .  then undo the retaining 
screw . . .

13.15c . . .  and remove the spacer. . .

Front door lock cylinder
14 Remove the exterior handle from the door 
as described earlier in this Section.
15 Insert the key into tho cylinder. Unhook 
the link rod. remove the retaining screw then.

13.18a Peel back the insulation panel to 
gain access to the lock components

13.15d . . .  and operating crank, noting 
each component's correct fitted location

noting each component's correct fitted 
location, remove the spacer and operating 
crank whilst holding tho return spring 
assembly (irmly in position on the handle (see 
illustrations)
16 Withdraw the lock cylinder and key 
assembly from the handle (see illustration). 
Rear door lock assembly
17 Remove the inner handle as described In 
paragraphs 2 and 3.
18 Carefully peel the insulation panel away 
from the rear of the door sufficiently to give 
access to the lock components. If the 
insulation panel Is to be completely removed, 
it will first be necessary to undo the screws 
and remove the trim panel support bracket 
from the door. On some models, the support 
bracket may be riveted in position: carefully 
drill out the rivets and obtain new rivets for 
use on refitting (see illustrations). Noto: The

13.16 Withdraw the lock cylinder from the 
handle

insulation panel must be renowed if  it  is 
damaged on removal.
19 Open the window (on models with electric 
windows, temporarily roconncct tho battery 
and switch to do this) then undo the retaining 
screw and remove the small outer turn panel 
from the rear of the door window frame (see 
Illustrations).
20 Remove the retaining bolts securing the 
window glass rear guide to the door. Free the 
sealing strip from the guide, then manoeuvre 
the guide out of position (seo illustrations). 
With the guide removed, fully raise the 
window again.
21 Release the retaining d ip  and detach the 
lock link rod from the inner button pivot. 
Where the link rod is hooked in position, press 
out tho centre pin. then unclip the inner button 
pivot from the door and detach it from tho ond 
of the rod (see illustrations).

13.18b If tho trim panel support bracket is 
riveted in position, carefully drill off the 

rivet heads
13.19a Undo the retaining screw . 13.19b__ and remove the outer trim

panel from the rear door
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13.20a Free tho seating strip from th *  
gu ide . . .

13.20b . . .  then undo the retaining bolts 
(arrowed). . .

13.20c . . .  and remove the window glass 
guide from  the door

13.21s Push out the centre pin . . .

22 Release the exterior handle link rod from 
its clip on the lock assembly.
23 Remove tho lock retaining screws, then 
uncllp the link rods from their guides 
Romovo the loc< assem bly from tho door, 
disconnecting the w iring connector from

13.21b . . .  then unclip the inner button 
pivot from the door and detach it from the 

link rod

the central locking actuator (see illu s 
trations).
Rear door exterior handle
24 Carry out the operations in paragraphs 17 
to 20.

13.23a Undo the retaining screws 
(arrowed). . .

25 Unclip the exterior handle link rod from 
the lock assembly.
26 Remove the access plug from the door, 
then remove the handle retaining bolts. Urtclip 
the handle assembly from the door and man
oeuvre out tha retaining plate (see Blustrations).

13.23b . .  thon unclip the link rods from  
tho guides

13.23c Manoeuvre tho lock assembly out 
f'om  the door . . .

13.23d . . .  and disconnect the wiring 
connector from the central locking 

actuator

r

13.26a Remove the access plug . . . 13.26b . . .  tie n  slacken and romove the 
retaining bolts . . .

13.26c . . .  and remove the exterior handle
from the door
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14.5a Slacken the glass retaining botts . . .

Refitting
27 Refitting *  the reverse of removal, noting 
the following points:
a) Tighten all fasteners to the specified 

torque settings (where given).
b) Ensure that a ll link rods arc securely 

clipped in position and (where possible) 
are correctly adjusted. On some link nods, 
adjustments can be made by 
repositioning the link rod In its retaining 
dip.

c) Check the operation o t the lock/handfes 
before sticking the insulation panel back 
onto the door and refitting the tnm panel 
as described in Section 12.

d) On completion, check the operation o f the 
lock. Also check that the roar edge of the 
door is fhjsh to the body once shut. If 
necessary, adjustments can be made by 
slackening the retaining screws and 
repositioning the lock striker slightly. Once 
the striker is correctly positioned, tighten the 
retaining screws to the specified torque.

14 Door window glass
and regulator -  jk
removal and refitting ^

Removal
1 Remove tho inner trim panel as described In 
Section 12. then proceed as described under 
the relevant sub-heading.

14.7 Removing the regulator assembly 
from the front door

1 4 .5 b__ then lift the glass fully up and
tape it to  the door frame

Front door w indow regulator
2 Carefully peel the insulation panel away 
from the rear of the door sufficiently to give 
access to the window regulator assembly. If 
the insulation panel is to  be completely 
removed, it will first be necessary to undo the 
retaining screws and remove the loudspeaker 
and the trim panel support bracket. On some 
models, the support bracket may be riveted in 
position; carefully drill out the rivets and 
obtain new rivets for use on refitting. Note: 
The insulation panel must be renewed if it is 
damaged.
3 On models up lo May 2000, undo the 
screws and remove the side impact 
protection system (SIPS) striker and insert 
from the door.
4 Fully close the window (on models with 
electric windows, temporarily reconnect the 
battery and switch to do this) then carefully 
free the window sealing strip from its rear 
guide. Remove the retaining screw from the 
base of the guide, then manoeuvre the guide 
out through the door aperture, freeing it from 
the wiring dip.
5 Position the window so that the bolts 
securing the window glass to the regulator are 
accessible through the door aperture. 
Remove both bolts, then lift the glass fully up 
and tape it to the top of the door frame to hold 
it in position (see illustrations).
6 Remove tho retaining bolts securing the 
regulator assembly to the door, then (where

14.6 Unbolt the regulator assembly from  
the door and disconnect the m otor wiring 

connector

necessary) disconnect the wiring connector 
from the regulator motor (see illustration)
7 Manoeuvre the regulator assembly out 
through the door aperture (see illustration). 
Note that the regulator assembly is only 
available as a complete unit, and must not bo 
dismantled (though there's no harm in doing 
so, if a new one’s the only other option).
Rear door w indow regulator
8 Remove tho door lock inner handle as 
described in Section 13.
9 Undo the retaining screws and remove Ihe 
trim panel support bracket from the door. On 
some models the support bracket maybe 
secured in position with pop rivets; carefully 
drill out the rivets and obtain new rivets for 
use on refitting.
10 Carefully peel off the insulation panel and 
remove it from the door. Note: The insulation 
panel must be rencwod i f  it is damaged on 
removal.
11 Position the window so that the bolts 
securing the window glass to the regulator are 
accessiblo through the door aperture (on 
models with electric windows temporarily 
reconnect the battery and switch to do this). 
Remove both bolts then lift the glass fully up 
and tape it to the top of the door frame to hold 
it in position (see illustrations)
12 Remove the rotainlng bolts securing the 
regulator assembly to the door then (where 
necessary) disconnect tho wiring connector 
from the regulator motor (see Illustration).

14.11a Slacken the glass retaining 14.11b . . .  then lift the glass fully up and
bolts . . .  tape it to the door frame
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14.12 Slacken and remove the retaining 
bolts (arrowed). . .

14.13 . . .  then manoeuvre the regulator 
assombly ou t of the rear door

14.15 Unclip the  window inner sealing 
strip and remove it from the front door

13 Manoeuvre the regulator assembly out 
through the door aperture (see illustration). 
Note that the regulator assembly is only 
available as a complete unit, and must not be 
dismantled (though there's no harm in doing 
so, if a new one’s the only other option). 
F ron t d o o r w in d o w
14 Carry out the operations described In 
paragraphs 2 to 5.
15 Unclip the window inner sealing strip and 
removo it from the top of the door (see 
illustration).
16 Froo the window from its guides and 
manoeuvre It out from the top of the door (see 
illustration).
Rear door w indow
17 Carry out the operations described In 
paragraphs 8 to 10.

18 Open the window (on models with electric 
windows temporarily reconnect the battery 
and switch to do this) then undo the retaining 
screw and remove the small outer trim panel 
from the rear of the door window frame (see 
illustrations 13.19a and 13.19b).
19 Remove the retaining bolts securing the 
window glass rear guide to  the door. Free 
the sealing s tr ip  from the guide, then 
manoeuvre tne guide out of position (see 
illustra tions 13.20a to 13.20c).
20 Unclip the window inner sealing strip and 
romove it from the top of the door (see 
illustration).
21 Removo tho retaining screw from each 
end of the window outer sealing strip, and 
remove the strip  from the door (see 
illustrations)
22 Position the w indow so that the bolts

14.16 Manoeuvre the window glass out of 
the top  of the door

securing the window glass to Ihe regulator are 
accessible through the door aperture. 
Remove both bolts, then lift Ihe glass 
upwards and ou t of the door (see 
illustration).

Refitting
23 Refitting ts the reverse of the relevant 
removal procedure, noting the following:
a) Ensure all seating strips are correctly 

located.
b) On refitting the window glass, take care to 

ensure it engages correctly with its 
guides.

c) When refitting the regulator, install all the 
bolts hand-tight, then tighten the three 
bolts securing the winder/motor mounting 
to the specified torque. Engage the glass 
with the regulator, and loosely refit its 
bolts. Move the regulator mechanism up 
and down a few times to settle it in 
position, then tighten the remaining 
regulator bolts and the window glass 
bolts to the specified torque. Close the 
window and check it seats correctly in the 
door frame; if  necessary, slight 
adjustments can be made by slackening 
the bolts and moving the glass slightly on 
the regulator.

d) Once the window is correctly positioned, 
re fit the insulation panel securely to the 
door and install the inner trim  panel (see 
Section 12).

14.20 Unclip tho w indow inner sealing strip  
and remove it from the rear door

14.21a Romove the  retaining screw from  
each end . . .

14.21b . . .  then lift off the window outer 
sealing strip

14.22 Manoeuvre the window glass out of 
tho to p  of the door
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15.3a Disconnect the boot lid wiring 
connector. . .

15.3b . . .  then unclip the gaiter and 
mounting plato, and withdraw tho harness

15.4 l i f t  the retaining clip and detach the  
support struts from the boot lid

15 Boot lid -
removal and refitting I

Removal 
Boot lid
1 Open the boot lid, then disconnect the 
battery negative lead (see Disconnecting the 
battery).
2 Release the retaining clip and open up the 
left-hand rear light unit trim panel cover to 
gain access to the boot lid wiring harness 
connector, which Is situated above the rear 
light unit. To improve access, peel off the boot 
lid sealing strip, unclip the luggage 
compartment sill trim panel, then romove tho

Support s tru t
8 Open up the boot lid then, using a small, 
flat-bladed screwdriver, carefully lift the 
retaining clips and detach the support strut 
from the hinge balljoints.

Refitting
Boot lid
9 Refitting is the reverse of removal, aligning 
the hinges with the marks made before 
removal, and tightening the retaining bolts to 
tho specified torquo.
10 On completion, close the boot lid and 
check its alignment with the surrounding 
panels. If necessary, slacken the hinge bolts 
and ro-align tho boot lid to suit; the height of 
the boot lid can be altered by screwing the 
rubber stoppers into/out of the boot lid. Once 
the boot lid is correctly aligned, tighten the 
hinge bolts to the specified torque. If the 
paintwork around the hinges has been 
damaged, paint the affected area with a 
suitable touch-in brush to prevent corrosion. 
Support s tru t
11 Refitting is tho reverse of removal, 
ensuring the strut is securely clipped in 
position.

15.6 Unscrew the bolts (arrowed) and lift 
the boot lid away

fasteners securing the rear of the side trim  
panel in position and fold it inwards slightly.
3 Disconnect the boot lid wiring connector, 
then unclip the wiring harness gaiter and 
mounting plate from the body (see 
illustrations). Withdraw the wiring from the 
body until the connector appears.
4 Using a small, flat-bladed screwdriver, 
carefully lift the retaining clips and detach the 
support struts from their upper balljoints (see 
illustration)
5 Using a pencil or felt tip pen. mark Ihe 
outline of the hinges relative to the boot lid, to 
use as a guide on refitting.
6 Remove the retaining bolts and remove the 
boot lid from the car (see illustration).
7 Inspect the hinges for signs of wear and 
free play at the pivots, and if necessary renew; 
the hinges are bolted to the body.

16 Boot lid lock components -
removal and refitting

Removal

1
Lock assembly
1 Open up the boot lid then remove the 
fasteners (unscrew each centre screw slightly 
then pull out the complete fastener) and 
remove the boot lid inner trim panel (soo 
illustrations)
2 Prise out tho inner section ot the link rod 
clip and free the link rod from the lock button 
(see illustration).
3 Remove the retaining bolts and manoeuvre 
the lock out of position, disconnecting the 
wiring connectors) as they become 
accessible (see illustrations).

16.1a Unscrew the centre screw s slightly, 
thon pull out all the fasteners . . .

16.1b . . .  and remove tho innor trim  panel
from the boot lid

16.2 Prise out the inner section o f tho
retaining clip and detach the link rod from

the lock button
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16.3s Undo the retaining screw s 
(arrowed). . .

Lock button assembly
4 Carry out the operations in paragraphs 1 
and 2.
5 Unclip the cooiral locking actuator link rod 
from the lock button, then slacken the  
retaining sc rev; and pivot the support bracket 
away from the button (see illustration).
6 Remove the retaining nuts and remove the 
lock button surround panel from the outside 
of the boot lid (see illustration).
7 Manoeuvre the lock button assembly out ot 
position (see illustration)

Refitting
8 Refitting is tho reverse of removal, noting 
the following points;
a) Ensure that all link rods are securely 

clipped in position and (where possible) 
are correctly adjusted. On some link rods, 
adjustments can be made by reposit
ioning the link rod in its retaining clip.

b) Check the operation o f the lock/button 
before refitting the trim panel.

c) On completion, check the operation ot 
the lock and check that boot lid  is held 
firmly shut. If necessary, adjustments can 
be made by slacken the screws and 
repositioning the lock stnker slightly.
Once the stnker is correctly positioned, 
securely tighten the screws.

17 Tailgate- &
removal and refitting Sv

Removal
Ta ilga te
1 Open the tailgate, thon disconnect the battery 
negative lead (see Disconnecting the battery).
2 Undo the two screws located in the handle 
aperture, thon unclip the inner trim panel and 
remove it from the tailgate (see illustrations).
3 Remove the high-level stop-light unit as 
described in Chapter 12. Section 7.
4 Disconnect the hose from the tailgate 
washer jet, and free the grommet and hose 
from the tailgato (see illustration).
5 Disconnect the wiring connectors from the 
tailgate electrical components, and tie a piece

16.3b . . .  then remove tho lock assembly 
from the boot lid and disconnect the wiring 

connectors

16.5 Undo the retaining scrow and pivot 
the support bracket away from the lock 

button

16.6 Remove the lock button surround 
panel. . .

of string to the end of the wiring. Free the 
wiring from its retaining clips then withdraw it 
from the tailgato (see illustration). When the 
end of the wiring appears, untie the string and

16.7 . . .  then withdraw the lock button 
assembly from the boot lid

leave it in position; it can then be used to draw 
the wiring back into position on refitting.
6 Draw around the outline of oach hinge on 
the tailgato using a suitable marker pen.

17.2a Slacken and remove the two 
retaining screw s . . .

17.2b . . .  then unclip the inner trim panel 
from the tailgato

17.4 Disconnect the washer hose from the 
je t and fre« it from the tailgate

17.5 Free the wiring grommet from the 
tailgato and withdraw the tailgato wiring 

harness
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17.7 Lift the retaining clips and detach the 
support struts from the tailgate

7 Have an assistant support the tailgate, then 
carefully lift the retaining clips and detach 
both support struts from their balljoints {see 
illustration).
8 Remove tho bolts securing the hinges to 
tho tailgato. and remove the tailgate from the 
car (see illustration).
9 Examine the hinges for signs of wear or 
damage. If renewal is nocossary, remove the 
rear pillar upper trim panels (remove the 
courtesy lights and speaker grilles, then undo 
the screws and unclip the panels) then unclip 
and lower the rear of the headlining, taking 
care not to crease It. Mark ihe position of the 
hinge on the body, then undo the nuts and 
remove the hinge assembly, along with any 
relevant shims positioned between the hinge 
and body. Fit the new hinge and (whore 
necessary) shims, and securely tighten the 
retaining nuts.

17.8 Undo the hinge bolts (arrowed) and 
remove the tailgate from the car

Support strut
10 Have an assistant support the tailgate 
then, using a small flat-bladed screwdriver, 
carefully lift tho rotaining clips and unhook the 
strut from its balljoints.

Refitting
Tailgate
11 Refitting is the reverse of removal, noting 
the following:
a) Align the hinges with the marks made 

before removal, and tighten the hinge 
botts to the specified torque.

b) Prior to refitting the tnm panel, connect 
the battery and check the operation o t all 
the tailgate electrical components

c) Ensure the tailgate Is correctly aligned

18.3 Remove the tailgate lock and 18.6 Disconnect the wiring connector
disconnect its wiring connectors from tho tailgate light unit

18.9 Removing tho tailgate lock button the clip, then secure it with the inner part 
assembly of the clip

with all its surrounding body components; 
adjustments can be made by slackening 
the hinge bolts and repositioning the 
tailgate on its hinges. If height adjustment 
o f the tailgate is necessary, it w ill be 
necessary to fit/remove shims between 
the hinge and body (see paragraph 9).

d) If the paintwork around the hinges has 
been damaged, paint the affected area 
with a suitable touch-in brush to prevent 
corrosion.

Support strut
12 Refitting is tho rovorse of removal, making 
sure tho strut is clipped securely in position.

18 Tailgate lock components -  $"
removal, refitting \
and adjustment ^

Removal 
Lock assembly
1 Open up the tailgate, then undo the two 
screws located In the handle aperture, and 
unclip the inner trim panel from the tailgate.
2 Reach in behind the lock then release the 
retaining clip and detach the link rod from the 
lock.
3 Remove the retaining bolts then manoeuvre 
the lock out of position, disconnecting the 
wiring connectors as they become accessible 
(see illustration).
Lock button assembly
4 Remove the tailgate trim panel as 
described in paragraph 1.
5 Undo the screws and remove the number 
plate from the tailgate.
6 Disconnect the main wiring connector from 
the tailgate light unit assembly (see 
illustration).
7 Undo the nuts, then remove the complete 
light unit assembly from the tailgate, complete 
with Its rubber seal. The seal must be 
renewed if damaged.
8 Prise out the inner section of the button link 
rod clip, and detach the central locking 
actuator rod from the button.
9 Manoeuvre the lock button assembly out of 
position, complete with its rubber seal (see 
illustration).

Refitting
10 Refitting is tho reverse of removal, noting 
the following points:
a) When refitting the lock button, ensure the 

button is correctly engaged with tho lock 
link rod before refitting the rear light unit.

b) Ensure that all link rods are securely 
clipped in position and (where possible) 
are correctly adjusted. The lock link rod 
can be adjusted by repositioning the link 
rod in the two-piece rvtaining clip (see 
illustration).
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19.2 Door lock central locking actuator 
retaining screws (arrowed)

c) Check the operation o f the lock/button 
betore refitting the trim panel and light 
unit.

d) On completion, check the operation of 
the lock, and ensure that the tailgate is 
held firm ly shut. If necessary, adjustments 
can be made by slackening the screws 
and repositioning the lock striker slightly. 
Once the striker is correctty positioned, 
securely tighten its screws.

19 Central locking components ^
-  removal and refitting

Removal 
Door lock actuator
1 Remove the relevant door lock assembly as 
described in Section 13.
2 Undo tho retaining screws then tree the 
actuator from tho lock assembly (see 
illustration).
Tailgate lock actuator
3 Open up the tailgate, undo the two screws 
located in the handle aperture, and unclip the 
Inner trim panel from Ihe tailgate
4 Detach the actuator link rod from the lock 
button (see illustration).
5 Undo the two retaining screws and remove 
the actuator from the tailgate, disconnecting 
the wiring connector as it becomes accessible 
(see illustrations).

19.7 Detach the link rod from the lock 
b u tton . . .

19.4 Unclip the link rod from the lock 
button

Boot lid  lock actuator
6 Open up the boot lid, then remove the 
fasteners (unscrew each centre scrow slightly, 
then pull out the complete fastener) and 
remove the boot lid inner trim panel (see 
illustrations 16.1a and 16.1b).
7 Detach the actuator link rod from the lock 
button (soo illustration).
8 Undo tho two screws and remove the 
actuator from the boot lid. disconnecting the 
wiring connector as it becomes accessible 
(see illustrations).

Refitting
9 Refitting is the reverse of removal, checking 
the operation of the central locking system 
before refitting the insulation/trim panel.

20 Electric window components
-  removal and refitting ^

Window switch
1 Refer to Chapter 12. Section 4.

Window winder motors
2 At the time of writing, it was unclear 
whether the window winder motors were 
available separately, or whether the complete 
regulator assembly would have to be 
renewed. Refer to your Volvo dealer for the 
latest information. Regulator removal and 
refitting is given in Section 14.

19.8a . . .  then undo the two retaining 
screws (arrowed). . .

19.5b . . .  and remove tho tailgate central 
locking actuator, then disconnect the 

wiring

21 Exterior mirrors and 
associated components -  
removal and refitting ^

Manual mirror
1 Pull off the control knob from the mirror 
adjustment handle, then unclip and remove 
the mirror inner trim panel from the door.
2 Undo the retaining bolts and remove the 
mirror from the door. Recover Ihe insulation 
which is fitted between the door and mirTor, If 
it is damaged it must be renewed.
3 Refitting is the reverse of removal, 
tightening the retaining bolts to the specified 
torque.

19.8b . . .  and remove the boot lid lock
actuator, disconnecting its wiring
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21.5a Disconnect tho wiring connecto r. . .

Electric mirror
4 Remove the door inner trim pane! as 
described in Section 12.
5 Disconnoct tho mirror wiring connector, 
then undo the retaining bolts and remove the 
mirror from the door (see illustra tions) 
Recover the insulation which is fitted between 
the door and mirror; if it is damaged it must be 
renew od.
6 Refitting is the reverse of removal, 
tightening the retaining bolts to the specified 
torque.

Mirror glass
Note: The m irror glass is clipped into position. 
Removal o f the glass is likely to result in 
breakage if carried out aimlessly. If the glass 
is already broken (or even if  it's  not), wear 
gloves to avoid injury.
7 Tilt the mirror glass fully inwards. Using a 
screwdriver behind the outer edge o f the 
glass, releaso the retaining clips, then 
carefully prise the glass from the 
motor/adjuster (see illustration). Take great 
care when removing the glass: do not use 
oxcessive force as the glass is easily broken.
8 Remove the glass from the mirror. Where 
necessary, disconnect the wiring connectors 
from the mirror heating element.
9 On refitting, reconnect the wiring (where 
Pitted) to the glass and clip the glass onto the 
motor/adiuster, taking great care not to break 
it. Apply force only to the centre of the glass, 
to minimise the risk of breakage. Ensure the 
glass is clipped securely Into position, and 
adjust as necessary.

21.7 T ilt the m irror glass inwards and 
carefully unclip it from the motor/adjuster

21.5b . . .  then undo the retaining screws 
(arrowed). . .

Mirror switch
10 Refer to Chapter 12, Section 4.

Electric mirror motor
11 Remove the mirror glass as described in 
paragraphs 7 and 8.
12 Undo the retaining screws and remove 
the motor assembly, disconnecting its wiring 
as it becomes accessible (see illustration)
13 On refitting, securely reconnect the wiring, 
then seat the motor in position. Securely 
tighten the motor retaining screws, then refit 
the glass as described in paragraph 9.

22 Windscreen, tailgate and 
rear window glass -  
general information

These areas of glass are secured by the 
fight fit of the weatherstrip in the body 
aperture, and are bonded in position with a 
special adhesive. Renewal of such fixed glass 
«s a difficult, messy and time-consuming task, 
which is beyond the scope of the home 
mechanic. It is difficult, unless one has plenty 
of practice, to obtain a secure, waterproof fit. 
Furthermore, the task carries a high risk of 
breakage; this applies especially to the 
laminated glass windscreen. In view of this, 
owners are strongly advised to have this sort 
of work carried out by one of the many 
specialist windscreen fitters or a Volvo dealer.

23 Sunroof -
general information

21.5c . . .  and remove tho exterior mirror 
from the door

3 Carefully prise out the courtesy light lenses 
from the overhead console, then undo the 
retaining screws and lower the console 
assembly away from tho headlining.
4 Prise out the cap and remove the screw 
from the centre of the sunroof motor, noting 
the correct fitted location of its washer, 
shim(s) and spacer. Oo not lose any of theso 
components, as tho motor will not function 
without them.
5 Using an Allen key (there is one supplied 
with the vehicle toolkit), rotate the motor 
spindle and close the sunroof. Ensure the 
spacer, shim(s) and washer are correctly 
positioned, then refit the centre bolt to the 
motor and tighten securely. Refit the overhead 
console, tightening its retaining screws 
securoly, and clip the lenses back into 
position. Investigate the cause of the problem 
at the earliest possible opportunity.

24 Body exterior fittings -  
removal and refitting

1

Underpanels and 
wheel arch liners
1 The various plastic covers fitted to the 
underside of the car arc secured in position by 
a mixture of screws, nuts and retaining clios 
and removal will be fairly obvious on 
inspection. Work melhodically around the 
panel, removing its retaining screws and 
releasing its retaining clips until the panel Is 
free and can be removed from the underside

1 Due to the complexity of the sunroof 
mechanism, considerable expertise is needed 
to repair, roplace or adjust the sunroof 
components successfully. Removal of the roof 
first requires the headlining to be removed, 
which is a complex and tedious operation, 
and not a task to be undertaken lightly. 
Therefore, any problems with the sunroof 
should be referred to a Volvo doalor.
2 If the sunroof motor fails to operate, first 
check the relevant fuse. If the fault cannot be 
traced and rectified, the sunroof can be 
opened and closed manually as follows.

21.12 M irror motor retaining scrows 
(arrowed)
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25.5a Unclip tho access cover from the 
side of the se a t. . .

of the car. Most clips used on the car aro 
simpty prised out. Other clips can be released 
by unscrewing/prising out the centre 
screw/pin. and then removing the clip.
2 On refitting, renew any retaining clips that 
may have been broken on removal, and 
ensure that the panol is securely retained by 
all tho relevant clips and screws.

Body trim strips and badges
3 The various body trim strips and badges 
are held in position with a special adhesive 
tape. Removal roquires the trim/badge to be 
heated, to soften the adhesive, and then cut 
away from the surface. Due to the high risk of 
damage to the car's paintwork during this 
operation, it is recommended that this task be 
entrustod to a Volvo dealer

25 Side impact protection 
system (SIPS) airbags -  
general information

A  W arning: B eforo carry ing  ou t any 
w ork w hatsoever on the  
S IP S /a lrbag system , sw itch  o ft 

the  Ig n itio n , d isconnect the  b a tte ry
nega tive  lead (see 'D isconnecting  the  
b a tte ry ’), and  w a it fo r a t le a s t 2 m inutes  
before proceeding.

A  W arning: On m odels be fo re  M ay
2000, do n o t su b je c t the  area o f 
the seat around the sensor to any 

fo rm  o f shock w h ich  cou ld  acc id e n ta lly  
trig g e r the SIPS airbag.

A  W arning: Do n o t sub ject the seat 
assem bly to  tem pera tu res in  
excess o f 100°C.

A  W arning: N ever a tte m p t to
d ism antle o r repa ir the fro n t seat 
assem bly o r SIPS a irbag  

com ponents. A ny repa irs  shou ld  bo 
en trustod  to  a Volvo dealer.

A  W arning: I f  tho SIPS sensor shows
signs o f dam age, the  com ple te  
SIPS assem bly m ust be renew ed  
by a Volvo dealer.

A  W arning: Volvo s ta te  th a t the  
SIPS a irbag  u n its  shou ld  be 
renew ed every 10 years. The 

exp iry  da te  o f the  u n its  are g iven on a 
sticke r a ttached to  driver's side door p illa r.

25.5b . . .  then slide the protective tool 
over the SIPS sensor u n it . . .

Noto: Refer to Chapter 12 fo r inform ation on 
the supplem entary restraint system (SRS) 
which operates the driver's and passenger's 
front airbags.

Front seat airbags
Up to May 2000
1 Both front scats are equipped with a sido 
impact protection system (SIPS) airbag. In tho 
event of a side impact, the relevant airbag 
inflates and forms a cushion between tho 
driver/passenger (as applicable) and the door, 
significantly reducing the possibility of serious 
injury. The SIPS airbag systom components 
are all contained within each seat assembly -  
there are no external components, and the 
soats are not linked in any way.
2 Each fronl seat assembly houses a sensor 
unit and an airbag unit; the sensor is fitted to 
the outside of the seat cushion frame and the 
airbag is fitted to the outside of the scat back 
frame. The sensor and airbag are linked by two 
lubes which are filled with a combustible gas.
3 The sensor unit is calibrated to set off tho 
airbag only when the impact is significant 
onough that the deformed door contacts the 
seat at a speed of 2 m/s or taster. Lesser 
impacts will not set the airbag off
4 If the impact is severe onough. the sensor 
cover is deformed by the door, which forces 
the sensor firing pin to set o ff the ignition 
charge. The ignition charge ignites the 
combustible gas in the tubes linking tho 
sensor to the airbag, which transmits the 
force of the charge to the gas generators in 
the airbag unit. The gas generators thon 
inflate the airbag within milliseconds, forcing it 
rip open the seat upholstery and form a 
protective cushion between tho seat 
occupant’s torso and door. After impact, the 
airbag deflates almost Immediately.
5 If work is being carried out on the front 
seats, it Is important to fit the protective tool 
over the SIPS sensor unit to prevent the 
systom being accidentally triggered. To do 
this, carefully unclip the access cover from the 
rear of the seat cushion side trim panel, and 
remove the protective tool from its holder. 
Carefully slide the tool into position ovor the 
sensor, making sure it is correctly located (see 
illustrations). Once the work is complete.

25.5c . . .  making sure it is clipped 
securely in position

slido off the tool, clip it back into its holder and 
securely refit the access cover to tho seat.
6 Note the warnings at the start of this 
Section before contemplating any work on the 
front seats.
May 2000 onwards
7 The airbags in the front seats of later models 
are not self-contained, but are integrated 
instead into a SIPS which includes side curtain 
airbags. The front seats still contain airbags, 
which when triggered, operate in a similar 
fashion to those on earlier models -  the 
difference lies in the triggering process.
8 Side impact sensors, mounted in tho B- 
and C-pillars of the car body, constantly 
monitor for a severe side impact. Minor sido 
Impacts will not trigger the systom -  only 
when there is a serious risk of the bodyshell 
being deformed will any action be taken. As 
with the previous system, the side airbags will 
only deploy on the side of the car which has 
suffered impact.
9 Since the later-type front seats do not 
contain the side impact sensors, handling the 
seats once they have been removed carries 
less risk of triggering the seat airbags. The only 
precaution required is when disconnecting the 
front seat wiring, which should only bo done at 
least two minutes after the battery has been 
disconnected. An additional precaution would 
be to tape up the seat wiring plug once it has 
been disconnected, to avoid any chance of a 
static charge firing the seat airbag. When 
reconnecting the seat wiring afterwards, 
ensure that the ignition is switched off.

Side curtain airbags
10 Tho side curtain airbags fitted from May 
2000 onwards deploy from the roof panels 
fitted between the tops of the sido doors and 
the headlining. Their principle of operation is 
similar to any other airbag -  they are triggered 
by tho side impact sensors mounted in the B- 
and C-pillars. in the event of a severe side 
impact. Their purpose is to protect the 
passengers from head or upper body injury.
11 The presence of tho curtain airbags will 
not normally have any impact on DIY 
procedures, but their location should be borne 
in mind if fitting any aftermarkot oquipment 
which might involve drilling in the area



11 »22 Bodywork and fittings

26.3 Unscrew the mounting bolt and 
dotach the seat belt from the front seat

26 Seats -
removal and refitting ^

Front seat
Note: Stdc impact protection system airbags are 
fitted to ttie front seats. Refer to the warnings 
given in the Section 25 before proceeding 
Rem oval
1 Disconnect the battery negative lead (see 
Disconnecting the battery), and wait at least 
two minutes before proceeding. On models 
up to May 2000. refer to Section 25 and fit the 
protective tool supplied to the SIPS airbag 
sonsor, to prevent the system being 
accidentally triggered.
2 Remove the rear section of the centre 
console as described in Section 30.

26.5 . . .  and the front outer nut

26.11 Right-hand seat back innor 
mounting bracket bolts

26.4 Unclip the trim  covers to gain access 
to  the front seat rear outer b o lt. . .

3 Remove the mounting bolt and detach the 
seat belt lower mounting from the seat frame 
(soo illustration). Recover the spacer which 
is fitted between the seat belt and seat.
4 Unclip the trim cover from tho seat rear 
outer mounting bolt (seo illustration).
5 Slide off the trim cover from the front ot the 
seat rail to reveal the outer mounting nut (see 
illustration).
6 Remove the front and rear mounting nuts 
and bolts then carefully manoeuvre the seat 
out of position, disconnecting the wiring 
connectors) as they become accessible.
R efitting
7 Refitting is the reverse of removal, 
tightening the mounting nuts and bolts and 
the seat belt bolt to thoir specified torque 
settings (seo illustration). Ensure that the 
ignition is switched off before reconnecting 
the seat wiring plug. Where applicablo. slide

off the protective tool from the SIPS sensor, 
and clip it back into Hs holder before refitting 
the access cover securely to the seat trim 
panel.

Rear seat 
Seat cush ion
8 FoJd the seat cushions fidly forwards. Remove 
the hinge bolts and remove the seat cushion 
assembly from the car (seo illustration).
9 Refitting is the reverse of removal, tightening 
the retaining bolts to the specified torque.
Seat back
10 Fold the seat cushions fully forwards.
11 Remove the botts securing the nght-hand 
seat back mountings to the floor, then remove 
the seat back from the car (see illustration).
12 To remove the left-hand seat back, undo 
the two screws and remove the luggage com
partment floor panel to gain access to the 
inner bracket nut. Remove tho nut and the 
outer bracket bolt, then undo the seat belt 
lower mounting bolt and remove the seat back 
assembly from the car (see illustrations).
13 Refitting is the reverse of removal, 
ensuring the left-hand seat back is fitted first.

27 Seat bett tensioners -
general information

Note: The front seat belt tensioners are part o l 
the supplementary restraint system (SRS). 
Refer to Chapter 12 for further information.

26.12a Unscrew the inner mounting 26.12b . . .  and the soat bolt lowor
bracket retaining n u t. . .  mounting bolt, then remove the seat back
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28.3 Unscrew the lowor mounting bolt and 
detach tho seat belt

28.4a Unclip the rear door sill trim  
p a n e l. . .

1 All models covered in this manual are fitted 
with front seat belt tensioners. The tensioners 
are designed to instantaneously take up any 
slack in the scat belt in the case of a sudden 
frontal impact, therefore reducing tho 
possibility of injury to the front seat 
occupants. Each front seat is fitted with the 
system, the tensioner being attached directly 
to the soar belt inertia reel.
2 The soat bolt tensioners are operated by 
the supplementary restraint system (SRS) 
control unit (see Chapter 12). The tensioner is 
electrically triggered by a frontal impact above 
a predetermined force. Lesser Impacts, 
including impacts from behind or from the 
side, will not trigger the system.
3 When the system is triggered, the fuel 
inside the tensioner cylinder ignites. This 
forces the tensioner piston downwards, which 
then removes all slack from the seat belt by 
retracting and locking the inertia reel. Tho 
strength of the explosion in the tensioner 
cylinder is calibrated to retract the seat belt 
sufficiently to securely retain the occupant of 
the soat without forcing them into the seat. 
Once the tensioner has been triggered, the 
seat belt will be permanently locked and tho 
assembly must be renewed.
4 To prevent the risk of injury if the system is 
triggered inadvertently when working on the 
car, if any work is to be earned out on the 
front seat belts, sw itch off the ignition then 
disconnect tho battery (see Disconnecting the 
battery) and watt a few minutes before 
proceeding.
5 Note the following warnings before
contemplating any work on the front seat 
belts:

A  Warning: If  the tensioner
mechanism is dropped, it must be 
renewed j oven it has suffered no 
apparent damage.

A  Warning: Do not allow any
solvents to come into contact 
with tho tensioner mechanism.

A  Warning: Do not subject the
tensioner assembly to 
temperatures in excess ot 10CFC.

A  Warning: Volvo state the seat belt 
tensionors should be renewed 
every 10 years, regardless of their 
apparent condition. The expiry

28.4c . . .  and remove the front door sill 
trim  panel

date of the units are given on a sticker 
attached to driver's side door pillar.

28 Seat belt components -
removal and refitting

Removal
Front seat belt

A  Warning: Refer to the warnings 
given in Section 27 before pro
ceeding.

1 Disconnect the battery negative lead (see 
Disconnecting the battery) and wait a few 
minutes.
2 Unclip the access cover from the rear of the 
seat cushion outer side tnm panel. On models 
before May 2000, as a precaution, unclip the

28.6a . . .  then unclip the upper trim  
p a n e l. . .

2 8 .4 b__ then undo the retaining
sc re w s . . .

28.5 Unclip the lower trim  panel from the 
door pillar . . .

protective tool from its holder, and carefully 
slide it into position over the SIPS sensor to 
prevent the airbag being accidentally 
triggered (see Section 25).
3 Remove the mounting bolt and detach the 
seat belt lower mounting from the seat frame. 
Recover the spacer which is fitted between 
the seat belt and seat (see illustration).
4 Unclip tho trim pane* from the rear door sill, 
then undo the retaining screws and remove 
the front door sill trim panel (see 
illustrations).
5 Carefully unclip the door pillar lower trim  
panel and romove it from the car (see 
illustration).
6 Peel back the door sealing strips, then 
unclip the base o f the upper trim panel from 
the pillar then free the panel upper retaining 
clip. Feed the seat belt through the panel and 
remove the trim panel from the car (see 
illustrations).

28.6b . . .  and free it from the seat belt
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28.7 Disccnnoct tho wiring connector 
from tho seat bolt tensioner mechanism

28.14a On Saloon models, open up the 
28.8 Undo tho inertia reel retaining bolts seat belt guide trim  cover, then remove the

and romove the front seat belt bo lt.

28.14b . . .  and slide each guide o ff from  
the belt

28.15a Unscrew the centre screw a few 
turns, and pull out the complete fastener. . .

28.15b . . .  then slido tho parcel shelf 
forwards and remove it

7 Disconnect the wiring connector from the 
seat belt tensioner mechanism (see 
illustration)
8 Remove the mounting bolts securing the 
inertia reel assembly to the door pillar, then 
remove the assembly from tho car (see 
illustration)
Caution: Do not attempt to dismantle the 
inertia reel /tensioner assembly -  the belt 
assembly is only available as a complete 
unit

Front seat belt buckle
9 Remove tha rear section of the centre 
i m iaule as described in Section 30.
10 Slide the seat fully backwards, then 
remove the mounting bolt.
11 Remove the buckle, disconnecting its 
wiring connector as it becomes accessible.

Rear seat belt -  Saloon models
12 Remove tho rear loudspeakers as 
described in Chapter 12.
13 Fold the seat cushions forwards then 
remove all the scat bett lower mounting botts.
14 Open up the trim covers on each parcel 
shelf seat te lt guide, to gain access to the 
guide retaining screw. Undo tho retaining 
screws and remove all the belt guides from 
the parcel shelf and slide them off the seat 
belts (see illustrations).
15 Remove the parcel shelf retaining clip 
(loosen the centre screw a few turns, then pull 
out the cormloto fastener) then slide the shelf 
forwards ana out of position, treeing it trom 
the seat belts (see illustrations).
16 Remove the inertia reel mounting bolt and 
remove the relevant seat bett assembly from 
the car (see illustration)

Rear seat side belt -  Estate models
17 Fold the seat cushion forwards then 
remove the seat belt lower mounting bo lt
18 Remove the seat back side cushion  
retaining bolt, then slide the side cushion 
upwards and remove It (see i llu s 
tra tions)
19 Carefully prise out the luggage 
compartment courtesy light from the relevant 
rear pillar trim panel and disconnect it from its 
wiring. Prse out the speaker grille then undo 
the retaining screws and carefully unclip the 
trim panel and remove it from the pillar (see 
illustrations).
20 Remove the two fasteners and tho 
retaining scrow, then carefully unclip the 
luggage compartment upper trim panel and 
remove it ‘rom the car. treeing it from the side 
seat belt (see illustrations).

28.16 Undo the bolt (arrowed) and remove 28.18a Slacken and remove tho retaining 
the rear seat belt assembly b o lt . . .

28.18b . . .  then lift the rear seat side 
cushion out
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<1
28.19a Undo the rotaining screws 

(arrowed). . .
28.19b . . .  and unclip the trim  panel from  

the rear pillar
28.20a Remove the fasteners (rear ono 

shown). . .

28.20b . . .  and retaining screw . .

21 Remove the inertia reel mounting bolt and 
remove the seat belt assembly from the car 
(see illustration).
Rear seat centre belt -  Estate models
Note: Wow headrest guides w ill be required on 
refitting.
22 Removo the seat back as described in 
Section 26.
23 Depress the locking buttons, and slide out 
the headrests from the seat assembly.
24 Remove the all headrest guides from the 
<:Ant To do this, grip each headrest guide 
firmly, rotate it to break its retaining tabs then 
pull it out from the sea: assembly. If this fails 
to remove the guides, saw off the guide head, 
taking great care not to damage tho seat 
upholstery (make up a protective template to 
protect the upholstery) (see illustrations).
25 Undo the screws securing tho lock 
assembly cover to the seat back. Unclip the

28.20c . . .  thon unclip the luggage 
compartment upper trim  panel and free it 

from tho seat belt

knob from the lock lever, thon remove the 
cover from the seat. With the cover removed, 
unclip tho indicator button from the lock link 
rod (see illustrations).

28.21 Unscrew the inertia reel bolt and 
remove the seat side belt assembly

26 Unclip the armrest Irom tho seat back, 
then carefully unclip and remove the armrest 
trim panel (see illustrations).
27 Undo the retaining screws and remove

■ .

28.24a Remove the headrest guides by 
tw isting and pulling/levering thorn out of 

the se a t. . .

28.24b . . .  or alternatively saw tho head 
off from the guide (note template 

protecting upholstery)

28.25a Undo the retaining screw s. 28.25b . . .  then pull o ff the lock lever 
knob . . .

28.25c . . .  and remove the lock cover and 
indicator button
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28.26a Removo the arm rest. . .

28.28 . . .  then unzip the upholstery and 
free H from the seat back

the seat belt guide from the seat back (see 
illustration).
28 Free the upholstery from its retaining clips 
in tha armrest aperture, then undo the zips 
and free the upholstery and foam assembly 
from the seat back (see illustration).
29 Remove the seat belt guide screws and 
the inertia reel nut. and separate the belt and 
seat back (see illustrations)
Rear lap be lt and belt buckles
30 Tilt the rear seat cushion forwards, then 
remove the buckle retaining bolts (see 
illustration) Remove the buckle assembly, 
and recover the spacers which are fitted 
between the buckle and floor.

Refitting
31 Refitting is the reverse of removal, noting 
the following points:
aj Remove a il traces o f locking compound

28.30 Slacken and remove the bolts and 
romove the seat belt buckle assombly from 

the floor

28.26b . . .  and unclip the armrest trim  
panel from the seat

28.27 Undo the retaining screws and 
remove the seat belt gu ide. . .

28.29a Remove the soat belt guide 
screw . . .

from the threads o f the mar seat belt 
mounting bolts. Prior to refitting ihe bolts, 
apply a few drops o f fresh locking 
compound to ihe threads o f each bo lt

b) Make sum the inertia mol is correctly 
located, and the washers and/or spacers 
(as applicable) are correctly positioned on 
all the belt mounting points.

c) Tighten all fasteners to the specified 
torque (where given).

d) Check the condition of all trim panel 
retaining dtps, and renew any that are 
damaged. Ensure aH panels are securely 
retained by their cSps, and am correctly 
joined with all adjoining panots/seaUng strips.

29 Interior trim -
removal and refitting ^

Interior trim panels
1 The interior trim panels are secured using 
either screws or various typos of trim 
fasteners, usually studs or clips.
2 Check that there aro no other panels 
overlapping the one to be removed; usually 
there is a sequence that has to be followed 
that will become obvious on close inspection.
3 Removo all obvious fasteners, such as 
screws. If the panel will not come free, it is held 
by hidden clips or fasteners. These are usually 
situated around' tho edge of the panel and can 
be prised up to release them; note, however, 
that they can break quite easily so 
replacements should be available. The best way

28.29b . . .  and inertia reel nut, and remove 
the seat centre belt assembly from the 

seat back

of reteasing such clips without tho correct type 
of tool, is to use a large flat-blacted screwdriver. 
Note In many cases that the adjacent sealing 
stnp must be prised back to release a panel
4 When removing a panel, never use 
excessivo force or the panel may be 
damaged, always check carefully that all 
fasteners have been removed or released 
before attempting to withdraw a panel.
5 Refitting is the reverse ol the removal pro
cedure: renew any clips/fasteners damaged on 
removal and ensure that all disturbed com
ponents are correctly secured to prevent rattles.

Carpets
6 The passenger compartment floor carpet is 
in one piece and is secured at its edges by 
screws or clips, usually the samo fasteners 
used to secure the various adjoining trim 
panels.
7 Carpet removal and refitting is reasonably 
straightforward but very time-consuming 
because all adjoining trim panels must be 
removed first, as must components such as 
the seats, the centre console and seat belt 
lower anchorages.

Headlining
8 The headlining Is clipped to the roof and 
can be withdrawn only once all fittings such 
as the grab handles, sun visors, sunroof (if 
fitted), windscreen and rear quarter windows 
and related trim panels have been removed 
and the door, tailgate and sunroof aperture 
sealing strips have been prised clear. On 
models with side curtain airbags, romembor 
that the curtain airbag units are housed
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behind tho trim panels between the tops of 
the doors and tho headlining.
9 Note that headlining removal recuires 
considerable skin and expenence if it is to be 
carried out without damage and is thetefore 
best entrusted to an expert.

30 Centre console -  >:
removal and retitting ^

Removal
M odels up to  May 2000
1 Disconnect the battery negative lead (see 
Disconnecting tho battory).
2 Remove the ashtray from the rear of the 
console then lift out the drinks holder insert to

gain access to tho console rear section 
retaining screws (see illustrations)
3 Remove the retaining screws and remove 
the console rear section from the car (see 
illustrations)
4 Undo the retaining screws securing the left- 
and right-hand side panels, then carefully 
unclip the panels and remove them from tho 
front of the centre console (see illustrations).
5 On manual transmission models, unclip the 
gearchange lever gaiter from the centre 
console and fold it back over the lever (see 
illustration).
6 On automatic transmission models, 
carefully prise the selector lever position 
indicator panel out from the console. Free the 
bulbholders (rom the roar of the panel and 
remove tho panel from the car.
7 On all modote. ease the window switch panel

unclip the gaiter and fold it back over the 30.7 Push the window switch panel
lever assembly out and disconnect its w iring

30.3a Undo the retaining screws 
(arrowed). . .

3 0 .4 b __ and remove both sid* panels
from the front of the centre console

assembly out of position and disconnect its 
wiring connectors (soo illustration)
8 Remove the audio unit as described in 
Chapter 12.
9 Where necessary, unclip and remove the 
storage compartment from the centre of tho 
facia (see illustration).
10 Undo the retaining screws and remove 
the ashtray/cigarette lighter assembly, 
disconnecting the wiring as it becomes 
accessible (see illustrations).
11 Remove the screws securing the rear of 
the centre console front section to the floor 
(see illustration).
12 Fully apply the handbrake, then lift the rear 
of the console front section over tho hand
brake lever and manoeuvre it out of position, 
disconnecting the switch wiring connectors as 
they become accessible (see illustration).

30.9 Unclip the storage compartment from  
the facia
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30.10a Undo the retaining screws 
(a rrow ed). . .

30.10b . . .  and remove the 
ashtray/cigarette lighter, d isconnecting its  

wiring

30.11 Undo the retaining screws 
(a rrow ed). . .

Models from May 2000 onwards
13 Remove the rubber tray in front of the 
gear lever.
14 On manual transmission models, unclip 
the gaiter from the gear lever trim panel.

31.5a On models w ith e lectronic climate 
contro l, release the clips (a rrow ed). . .

31.5b . . .  then carefully unclip the 
faceplate from  tho contro l panel

17 Remove the two console retaining screws 
behind tho gear lever.
18 Fully apply the handbrake, thon lift the 
rear of the console front section over th t 
handbrake lever and manoeuvre il out of 
position, disconnecting the sw itch wirinc 
connectors as they become accessible.
19 To remove the front section of the console, 
remove the audio unit (see Chapter 12).
20 Remove the two screws at the base of the 
radio aperture, then the console can be 
twisted out of its location -  for refitting, note 
that it slots into a guide under the centre 
section of tho facia panel, and Into the 
console side panels.
21 To remove the console side panels (i: 
required), take out the panel’s single retaining 
screw at the base of the facia, then move the 
panel down and towards the footwell. The 
panel is secured to tho heater unit by several 
clips, and a cable-tie (which will have to be 
cut -  obtain a new one for reassembly).

Refitting
22 Refitting is the reverse of removal, making 
sure all fasteners aro securely tightoned. On 
completion, reconnect the battery and check 
the operation of all switches.

30.12 . . .  and manoeuvre ou t the front 
section o f the centre console

15 Carefully release tho lugs around the edges 
of the gear lever trim panel, then ease the panel 
out and disconnect the wmng plug from it.
16 Inside the oddments tray at the rear of the 
console, prise up the screw cover, and 
remove the two screws underneath it.

31 Facia panel assembly -  
removal and refitting I

HAYNES

HiNT
Attach an identification label 
to each wiring connector as 
it is disconnected. The labels 
can then be used on rofrtting 

to help ensure that all wiring is 
correctly routed through the relevant 
facia apertures.

31.6a On manual heating/ventilation 
controls, pull o ff the three control knobs. . .

31.6b . . .  then pull the faceplate assembly 
o ff from  the contro l panel

Removal
1 Disconnect the battery negative lend (see 
Disconnecting the battery).
2 Remove the centre console (see Section 30).
3 Remove tho steering wheel as described in 
Chapter 10.
4 Remove the combination switch assembly 
from the top of the steering column as 
desenbed In Chapter 12, Section 4.
5 On models w ith an electronic climate 
control (ECC) air conditioning system, remove 
the faceplato from the heater control panel. To 
do this, release the faceplate retaining d ips by 
inserting a small, flat-bladed scrowdrivor in 
through the top vent on either side, then 
carefully ease the faceplate out of position 
(see illustrations).
6 On models with a manually-controlled 
heating/ventilation system (with or without air 
conditioning), pull off all the control knobs from 
tho healing/ventilation control panel. Reach In 
through the control knob apertures and 
carefully ease the faceplate squarely off from 
the front of the control panel (see illustrations}
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31.8a Undo tho retaining screw . . .

31.10b . . .  disconnecting the wiring from  
tho footwell illumination light

7 On all models, remove the heater control 
panel retaining screws, and free the panel 
from the facia
8 Remove the retaining screw from the base 
of tho facia centre panel, then carefully ease 
the panel out. Disconnect the switch wiring 
connectors, and remove the contro panel from 
the facia (see illustrations).
9 Romove the retaining screws and fastener, 
and remove the lower panel from the 
passengor side of the facia.
10 Undo tho retaining screws (the lower 
3crew is hidden behind a trim cap) and 
remove the driver's sido lower facia panel, 
disconnecting the wiring connector from the 
footwell light (see illustrations).
11 Open the glovebox. then undo the 
rotaining screws and remove the glovebox 
insert (sec illustration)
12 Remove the instrumont panel as 
described in Chapter 12. With tho panel 
removed, release the speedometer cable 
(where fitted) and panel wiring connectors 
from their facia mountings (see i llu s 
tration).
13 Romovo tho facia loudspeakers as 
desenbed in Chapter 12.
14 On models w ith an electronic climate 
control (ECC) air conditioning system, remove 
the sun sensor from the passengor side loud
speaker and disconnect it from the wiring 
connector.
15 Remove the bonnet release lever 
mounting bracket bolts, and froe tho lever 
brackot from the facia (see illustration).
16 Unscrew tho fuse box retaining nut. then

31.8b . . .  thon ease the centre panel out 
and disconnect the sw itch wiring

31.10a Undo the screws (arrowed) and 
remove the driver's side lower facia 

pane l. . .

31.11 Undo the retaining screws and 
remove the glovebox insert

unbolt the fusebox lower brackot from the 
body. Lower the fusebox slightly to enable the 
four facia wiring connectors to be 
disconnected from it (see illustrations).
17 Release the retaining clip and detach the

31.12 Unclip the instrument panel w iring  
connectors and free them from the facia

facia centre vent air temperature control cablo 
from the driver's sido of the heater/ventilation 
housing.
18 Remove the facia retaining bolts located 
in the instrument panel aperture, loudspeaker

31.15 Unbolt the bonnet release lever 
bracket and position it clear of the facia

31.16a Unscrew the fusebox nut, then 
unbolt the b ra cke t__

31.16b . . .  and lower the fusebox to  
disconnect the four facia w iling  

connectors
31.18a Unscrcw the facia retaining bolts in 

the instrumont panel aperture . . .



11 *30 Bodywork and fittings

31.18b . . .  tho loudspeaker ape rtu res . . .

31.19b . . .  and the tw o centre reta ining 
b o lts  (arrowed)

apertures and the glovebox insert aperture 
(soe illustra tions).
19 V\ork a»ong trie bottom  edge o t me facia,

31.18c . . .  and the  glcvebox aperture

31.20 Removing the facia

and remove the lower retaining bolts located 
on each end of the facia ;the passenger side 
bu ll is hidden OwlmtvJ a trim cap) and ttve two

31.19a Prise out the trim  cap and rem ove 
the passenger-sido facia b o l t . . .

bo lts located in the centre o f the facia (see 
illu s tra tions).
20 W ith the aid of an assistant, manoeuvre 
the facia away from the bulkhead and remove 
it from  the car. freeina its  w iring from  any 
relevant retaining clips (see illustra tion ).

Refitting
21 Refitting is a reversal of the removal 
procedure. Prior to refitting the facia retaining 
botts. ensure the centre vent cable and all the 
necessary wiring is correctly routed. Refit the 
bo lts and tighten them all by hand at firs t 
before going around and tightening them to 
the spocried torque. On com pletion, 
reconnect the battery and check that all the 
electrical components and switches function 
eorrcctly.
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Contents
Airbag system -  general information and precautions ........................24
Airbag system components -  removal end refining ............................20
Alarm/engine immobiliscr system -  general information..................... 22
Battery -  removal and refitting ......................................See Chaptor 5A
Battery check and maintenance ....................... .... See Weekly checks
Bulbs (exterior lights) -  renewal............................................................  5
Bulbs (interior lights) -  renew al............................................................  6
Cigar lighter -  removal and refitting....................................................... 12
Cruise control system -  information and component renewal .........21
Electrical fault finding -  general information.......................................  2
Exterior light units -  removal and refitting...........................................  7
Fuses and relays -  gonoral information................................................ 3
General information and precautions ..................................................  1
Headlight beam alignment -  general information ............................... 8
Heated front seat components -  removal and refitting....................... 23
Horn -  removal and refitting ................................................................. 13

Degrees of difficulty

Instrument panel -  removal and re fitting.............................................  9
Instrument paintl wm potwnls -  removal and refitting ....................... 10
Radio aerial -  removal and re fitting .......................................................20
Radio/cassette/CD player -  removal and refitting . .  * ......................... 18
Reversing light switch (manual transmission) -  removal and

refitting .........................................................................See Chapter 7A
Speakers -  removal and re fitting ...........................................................19
Speedometer cable -  removal and refitting...........................................11
Stop-light switch -  removal and refitting...........................See Chapter 9
Switches -  removal and re fittin g .......................................................... 4
Tailgate wiper motor (Estate models) -  removal and re fitting............. 16
Washer system check and adjustm ent............................. St-e Chapter 1
Washer system components -  removal and refitting ..........................17
Windscreen wiper blade check and renewal...........See Weekly checks
Windscreen wiper motor and linkage -  removal and re fitting .............15
Windscreen/tailgate wipor arm -  removal and re fitting ....................... 14

Easy, suitable for Fairly easy, suitable Fairty difficult DtfftctJt, suitable for Very diffkxitt.
novice with Wtie for beginner with suitable for competent experienced DIY suitable for expert CHY ^
experience % some e>perience DIY mechanic mechanic *5 or professional

Specifications
System ty p e ........................................................................................  12volt. negative-earth

Bulbs Wattage
Exterior lights
Headlight:

Combined maiiVdipped beam b u lb .....................................................  60/55 (H4 type)
Separate main and dipped beam bubs:

Conventional headlight.....................................................................  55 (H 7 type)
Xenon headlight:

Dipped beam..................................................................................  55 (H7 type)
Main beam ....................................................................................  35 (D2R Xonon type)

Front foglight:
Up to May 2000 ....................................................................................  55 (H3 type)
May 2000 onw ards................................................................................  55 (H1 type)

Front sidelight............................................................................................. 4
Bumper sidelights......................................................................................  4
Direction indicator ....................................................................................  21
Direction indicator side repeater ......................................................... 5
Number plate light ....................................................................................  5
R earfog light............................................................................................... 21
Reversing light ..........................................................................................  21
Stop-light ................................................................................................... 21
Tail light .....................................................................................................  5
Interior lights
Courtesy light:

F ro n t.................................... .............................................................. .... 5
Rear.........................................................................................................  10

Door trim panel l ig h t..................................................................................  10
Reading lig h t............................................................................................... 5
Luggage compartment l ig h t .....................................................................  5
Instrument panel bulbs:

Warning lig h ts ........................................................................................  3
Illumination lights ..................................................................................  1.2

Heater control panol l ig h t.......................................................................... 1.2
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Torque wrench settings
Headlight retaining n u ts ..............................

Nm
......... 7

Ib fft
5

Headlight wiper arm nut ............................ ......... 4 3
Rear light unit retaining nuts ..................... 5
SRS system fixings:

Control unit bolts .................................... ......... 10 7
Driver’s airbag contact unit screws . . . . . * • . • ■ ____  3 2
Driver's airbaq unit sc re w s ...................... ......... 10 7
Passenger airbag unit bolts ................... .........  10 7

Windscreen wiper motor/linkage:
Linkage retaining n u ts .............................. 7
Motor crank spindle n u t .......................... ......... 20 15

Windscreon/tailgate wiper arm n u t............. 12

1 General information 
and precautions

A  W arning: Before carrying o u t any 
w ork on the  e le c tric a l system , 
read  th rough the  p re ca u tio n s  

given In ‘Safety firs t I ’ a t tho  beg inn ing o f 
th is  m anual and C hapter 5A.
1 The electrical system is ot the 12 volt 
negative-earth type. Power for the lights and 
all electncal accessories is supplied by a load- 
acid type battery which is charged by the 
alternator.
2 This Chapter covers repair and service 
procedures (or the various electrical 
components not associated with engine. 
Information on the battery, alternator and 
starter motor can be found in Chapter 5A.
3 It should be noted that, prior to working on 
any component in the electrical system, tho 
battery negative lead should first be 
disconnected to prevent the possibility ot 
electrical short-circuits and/or fires (see 
Disconnecting the buttery).

2 Electrical fault finding -
general information

Note: Refer to the precautions gtvon in 'Safety 
firs t!' and in Section 1 o f This Chapter before 
starting work. The follow ing tests relate to 
testing o f the mam e lectrica l circu its, and 
should not bo used to test delicate electronic 
circuits (such as anti-lock braking systems), 
particu larly where an electronic contro l 
module (ECU) is used.
1 A typical electrical circuit consists of an 
electncal component, any switches, relays, 
motors, fuses, fusible links or circuit breakers 
related to that component, and the wiring and 
connectorj which link the component to both 
the battery and the chassis. To help to 
pinpoint a problem in an electrical circuit, 
wiring diagrams aro included at the end of this 
Chapter.
2 Before attempting to diagnose an electrical 
fault, first study the appropriate wiring diagram 
to obtain a complete understanding of the 
components included in the particular circuit 
concornod. The possible sources of a fault can

be narrowed down by noting if other com
ponents related to the circuit are operating 
properly. If several components or circuits fail 
at one time, the problem Is likely to be related 
to a shared fuse of earth connection.
3 Electrical problems usually stem from 
simple causes, such as loose or corroded 
connections, a faulty earth connection, a 
blown fuse, a melted fusible link, or a faulty 
relay (refer to Section 3 for details of testing 
relays). Visually Inspect the condition of all 
fuses, wires and connections in a problem 
circuit before testing the compononts. Use 
the wiring diagrams to determine which 
terminal connections will need to be checked 
in order to pinpoint the trouble spot.
4 The basic tools required for electrical fault
finding include a circuit tostor or voltmeter (a
12 volt bulb with a set of lest leads can also 
be used for certain tests); a self-powered tost 
light (sometimes known as a continuity tester); 
an ohmmeter (to measure resistance): a 
battery and set of test leads; and a jumper 
wire, preferably v/ith a circuit breaker or fuse 
incorporated, which can be used to bypass 
suspect wires or electrical components. 
Before attempting to locate a problem with 
test instruments, use the wiring diagram to 
determine where to make the connections.
5 To find tho source of an intermittent winng 
fault (usually due to a poor or dirty 
connection, or damaged wiring insulation), a 
wiggle test can be performed on the wiring. 
This involves wiggling the wiring by hand to 
see if the fault occurs as the wiring is moved. 
It should be possible to narrow down tho 
source of the fault to a particular section of 
wiring. This method of testing can be used in 
conjunction with any of the tests described in 
the following sub-Sections.
6 Apart from problems due to poor con
nections. two basic types of fault can occur in an 
electrical circuit -  open-circuit, or short-circuit.
7 Open-circuit faults are caused by a break 
somewhere in the circuit, which prevents 
current from flowing. An open-circuit fault will 
prevent a component from working, but will 
not cause the relevant circuit fuse to blow.
8 Short-circuit faults are caused by a short 
somewhere in the circuit, which allows tho 
current flowing In the circuit to escape along 
an alternative route, usually to earth. Short- 
circuit faults are normally caused by a 
breakdown in wiring insulation, which allows a

feed wire to touch either another wire, or an 
earthed component such as the bodyshell. A 
short-circuit fault will normally cause the 
relevant circuit fuse to blow.

F in d in g  a n  o p e n -c irc u it
9 To check for an open-circuit, connect one 
lead of a circuit tester or voltmeter to either 
tho negative battery terminal or a known good 
earth
10 Connect the other lead to a connector in 
the circuit being tested, preferably nearest to 
the battery or fuse.
11 Switch on the circuit, bearing in mind that 
some circuits are live only when the ignition 
switch is moved to a particular position.
12 If voltage is present (indicated eithor by 
the tester bulb lighting or a voltmeter reading, 
as applicable), this means that the section of 
the circuit between the relevant connector 
and the battery is problem-free.
13 Continue to chock tho romaindor of the 
circuit in the same fashion.
14 When a point is reached at which nc 
voltage is present, the problem must lie 
between that point and trie previous test poinl 
with voltage. Most problems can be traced tc 
a broken, corroded or loose connection

F in d in g  a  s h o rt-c irc u it
15 To check for a short-circuit, first disconnect 
tho load(s) from the circuit (loads are the 
components which draw current from a circuit 
such as bulbs, motors, heating elements, etc).
16 Romovo tho relevant fuse from the circuit, 
and connect a circuit tester or voltmeter to the 
fuse connections
17 Switch on the circuit bearing in mind thal 
some circuits are live only when the ignition 
switch is moved to a particular position.
18 If voltage is prosont (indicated either by 
the tester bulb lighting or a voltmeter reading, 
as applicable), this means that there is a 
short-circuit.
19 If no voltage is present, but the fuse still 
blows with the load(s) connected, this 
indicates an internal fault in the load(s).

F in d in g  a n  e a r th  fa u lt
20 The battery negative tormina! is connoctod 
to 'earth' -  the metal ol tho engine/transmission 
and tt>e car body -  and most systems are wired 
so that they only receive a positive feed, the 
current returning via the metal of the car body.

expert22 fl/m http://rutracker.org
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3.2a The fuses are in the fusebox behind 
the driver's side lower facia panel (shown 

with panel rem oved). . .

This means that the component mounting and 
tho body form parr ot that circuit
21 Loose or corroded mountings can 
theretore cause a range ot electrical faults, 
ranging trom total failure of a circuit, to a 
puzzling partial fault. In particular, lights may 
shine dimly (especially when another circuit 
sharing the same earth point is in operation), 
motors (eg, w iper motors or tho radiator 
cooling fan motor) may run slowly, and the 
operation of one circuit may have an 
apparently-unrelated effect on another.
22 Note that on many vehicles, earth straps 
aro used between certain components, such 
as tho engine/transmission and the body, 
usually where there Is no metal-to-metal 
contact between components due to flexible 
rubber mountings, etc.
23 To check whether a component is 
property earthed, disconnect the battery and 
connect one lead of an ohmmeter to a known 
good earth point. Connect the other lead to 
the wire or earth connection being tested. The 
resistance reading should be zero: if not. 
check the connection as follows.
24 If an earth connection is thought to be 
faulty, dismantle the connection and clean 
back to bare metal both the bodyshell and the 
wire terminal or the component earth 
connection mating surface. Be caroful to 
remove all traces of dirt and corrosion, thon 
use a knife to trim away any paint, so that a 
clean metal-to-metal Joint is made.
25 On reassembly, tighten the joint fasteners 
securely; If a wire terminal is being refitted, 
use serrated washers between the terminal 
and the bodyshell to ensure a clean and

3.2b . . .  and In the fuse/relay box in the 
engine compartment

secure connection. When the connection is 
remado, prevent the onset of corrosion in the 
future by applying a coat of petroleum jelly or 
silicone-based grease. Alternatively, spray on 
(at regular intervals) a proprietary Ignition 
sealer, or a water-dispersant lubricant.

Fuses and relays -
general information

Fuses
1 The fuses are located in the fusebox situated 
behind the lower cover on the driver's side of 
the facia panel, with additional fuses being 
located in the fuse/Yetay box located in the left- 
hand rear comer of the engine compartment.
2 To gain access to the fusebox, reach up 
behind the driver’s side lower facia panel and 
unclip the cover from the fusebox. To gain 
access to the fuses in the engine compart
ment. simply release tho rotaining clip and 
remove the cover from the fuse/relay box (soo 
illustrations).
3 A list of the circuits each fuse protects Is 
given on the cover.
4 To remove a fuse, first switch off the circuit 
concerned (or the ignition), then pull tho fuse 
out of its terminals using the fuse removal tool 
which is d ipped  onto the cover (see 
illustrations). The wire within the fuse should 
be visible; if the fuse is blown it will be broken 
or melted.
5 Always renew a fuse with one of an 
identical rating; never use a fuse with a

different rating from the original or substitute 
anything else. N«ver renew a fuse more than 
once without tracing the source of the trouble. 
The fuse rating is stamped on top of the fuse; 
note that the fuses are also colour-coded for 
easy recognrtion-
6 If a new fuse blows immediately, find ihe 
cause before renewing it again; a short to 
earth as a result of faulty insulation is most 
likely. Where a fuse protects more than one 
circuit, try to isolate the defect by switching 
on each circuit in turn (if possible) until the 
fuse blows again* Always carry a supply of 
spare fuses of each relevant rating on the car, 
a spare of each rating should be clipped into 
tho base of the fusebox.

Relays
7 The majority of relays are either located 
behind the driver's side facia lower panel, both 
in the upper half of the fusebox and In 
separate holder next to the fusebox. and in tho 
fuse/relay box in the engine compartment. 
Exceptions to this are the driver’s-side window 
automatic relay which is fitted to the driver's 
door, and the window wiper relay which is an 
integral part of the switch assembly.
8 To gain access to those behind the facia, 
undo the retaining screws (the lower screw is 
located behind a trim cap) and remove the 
driver’s side lower facia panel, disconnecting 
tho wiring connector from the footwell light.
9 To gain access to those In the engine 
compartment, release the clip and remove the 
cover from the fuse/relay box.
10 If a circuit o r system controlled by a relay 
develops a fault and the relay is suspoct, 
operate the system; if the relay is functioning, it 
should bo possible to hear it click as it is 
energised. If this is the case, the fault lies with 
the components or wiring of tho system. If the 
relay is not being energised, then either the 
relay is not receiving a main supply or a 
switching voltage, dr the relay ilSfell 1$ faulty. 
Testing is by the substitution of a known good 
unit but be careful; while some relays are 
identical in appearance and in operation, others 
look similar but porform different functions.
11 To renew a relay, first ensure that the 
ignition ssvltch is off. The relay can then 
simply be pulled out from the socket and the 
new relay pressed in (see illustration).

3.4a Unclip the removal tool from the 
co ve r. . .

3.4b . . .  thon use the tool to  pull the 
relevant fuse out of position

3.11 Relays are a push-fit in their holders
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Switches -  
removal and refitting

Note: Disconnect the battery negative lead 
before removing any switch (see 'Disconnecting 
the battery").

Ignition switch
1 Rofor to Chaptor 10.

Steering column switches
2 Remove tlto steering wheel (see Chapter 10).
3 Release the height adjustment lever, then 
undo the three screws underneath, and unclip 
the upper and lower shrouds from the steering 
column (see illustrations).
4 Remove the airbag contact unit assembly 
as desenbed in Section 25.
5 Undo the two screws securing the switch

4.3a Slackon and remove the retaining 
screws (arrowed). . .

holder assembly to the top of the steering 
column. Lift the assembly out. disconnecting 
the wiring connectors as they become 
accessible (see illustrations).
6 Undo the retaining screws and carefully

4.5a Slacken and remove the retaining 
screws (arrowed). . .

4.5b . . .  and remove the combination 
switch holder assembly from tho column

4.3b . . .  and remove the upper and lower 
shrouds from the steering column

remove the relevant switch assembly from the 
holder, noting that it will be necessary to 
disconnect the horn winng connector from the 
right-hand switch assembfy (see illustrations).
7 Refitting is the reverse of removal, ensuring 
the wiring Is correctly routed and all 
connectors are securely reconnected.

Centre console switches
8 On manual transmission models, unclip the 
gear lever gaiter from the centre console, and 
fold it back over the lever (see illustration).
9 On automatic transmission models, 
carefully prise the selector lever position 
indicator panel out from the console. Free the 
bulbholders from the rear of the panel, and 
remove the panel from tho car.
10 On all models, reach in behind and unclip 
the switch panel assembly from the console. 
Disconnect the wiring connectors and remove 
switch panel from the car (see illustrations).

4.6a To remove the right-hand sw itch  
assembly, undo the retaining screws . . .

4.6b . . .  then free the switch and 
disconnect the hom wiring (arrowed)

4.6c The left-hand switch assembly is 
retained by three screws (arrowed)

4.8 Unclip the gaiter from the console and 
fold it back over the lever

4.10a Push the switch panel out from the 
console. . .

4.10b . . .  and disconnect the wiring 
connectors
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4.11a Unclip the holder from the base ot 
the sw itch pane l. . .

4 .1 2 b __ and unclip the side panel from
the front of the centre console

11 Unclip the holder from the base of tho 
panel, then retease the retaining clips and ease 
the relevant switch out (see illustrations)
12 To remove the switches located at the 
front of the console on early modols. first

I ,  .

4.15 Prise out the trim  cap then undo the 
screw and lift out the arm rest pocket

4.18a Undo the retaining screws 
(arrowed). . .

4 .1 1 b__ then unclip the relevant switch 4.12a Undo the retaining sc ro w . . .

4.13a Push the sw itch out from  the contre  
conso le . . .

undo the screw then carefully unclip the 
relevant side panel from the front of the centre 
console (see illustrations).
13 Reach in behind the console and ease the 
relevant switch out from the centre console.

4.16 Disconnect the w iring connector then 
separate the sw itch from  the pocket

4.13b . . .  and disconnect it  from  the w iring  
connector

disconnecting tho wiring connector as it 
becomes accessible (see illustrations).
14 Refitting is the reverse of removal.

Door switches
15 Remove the trim cap. then undo the screw 
securing the armrest pocket (see illustration).
16 Unclip the armrest pocket from the trim  
panel, and disconnect the wiring connector 
from the switch. Unclip the switch and remove 
it from the pocket (see illustration).
17 Refitting is the reverse of removal

Lighting switch
18 Undo the screws securing the switch panel 
to the facia. Unclip and remove the panel 
assembly, disconnecting the wiring connectors 
as they become accessible (see illustrations).
19 Unclip the switch assembly and remove it 
from the vent panel (see illustration).
20 Refitting is the reverse of removal.

4.18b . . .  thon w ithdraw the panel from  4.19 Unclip the lighting sw itch assembly 
the facia and disconnect the w iring and separate it from the vent panel
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4.22 Unclip the storage compartment and 
romove it from the facia

Facia centre panel switches
Note: These are the switches mounted either 
side o f the trip computer, between the audio 
unit and heating/ventilation control panel. On 
models from  May 2000„ tho ch ild  lock and 
alarm reduction switches can be removed by 
carefully prising them from  the panel -  with 
these removed, it  may also be possible to 
remove o ther nearby sw itches, by pressing 
them out from behind.

21 Remove the audio unit as described in 
Section 18.
22 Where necessary, unclip and remove the 
storage compartment from the centre of the 
facia (soo illustration).
23 On models with an electronic climate 
control (ECC) air conditioning system, remove 
the faceplate from the heater control panel. To 
do this, release the faceplate retaining clips by 
inserting a small, flat-bladod screwdriver in

4.26a Undo the retaining screw . . .

through the *op vent on either side thon 
carefully ease the faceplate out of position.
24 On models with a manually-controlled 
heattng/verrtilation system (with or without air 
conditioning), pull o ff 3ll the control knobs 
from the heating/ventilation controls. Reach in 
through the control knob apertures and 
carefully ease tho faceplate squarely off from 
the front of the control panel.
25 On all models, slacken and remove the 
heating/ventilation control panel lower 
retaining screws.
26 Slacken and remove the screw securing 
the base of the facia centre panel, then ease 
the panel out and remove it from the facia, 
disconnect its wiring connectors as they 
become accessible (see illustrations)
27 Remove tho relevant switch by 
depressing its retaining clips and sliding it out 
(see illustration).
28 Refitting is the reverse of removal.

4.27 Release the retaining clips and slide 
the sw itch out from the facia panel

4.31 Slacken and remove the 
heating/ventilation panel upper screws 

(arrowed)

4.26b . . .  and remove the facia centre 
panel, disconnecting the sw itch wiring

Hazard warning light switch
29 On models with an electronic climate 
control (ECC) air conditioning system, removo 
the faceplate Irom the heater control panel. To 
do this, release the faceplate retaining clips by 
inserting a small, llat-bladed screwdriver in 
through the top vent on either side, then 
carefully ease the faceplate o u t
30 On models w ith a manually-controlled 
heating/ventilation system (with or without air 
conditioning), pull off all tho control knobs 
from the heatlng/vontltatlon controls. Reach in 
through the control knob apertures and 
carefully ease the faceplate squarely off from 
the front of the control panel.
31 On all models, slacken and remove the 
heating/ventilation control panel upper 
retaining screws (see illustration).
32 Carefully prise the facia centre vent 
outlets out with a small, fiat-bladed 
scrov/drivor insertod in between the inner 
edge of the vent and panel (see illustration). 
As the outlets are removed take care not to 
lose the rubber washer and spring clips from 
their pivot pins.
33 Release the centre vont upper retaining 
clips (carefully levet the clips down using a 
flat-bladed screwdriver) and ease the vent 
panel out until access can be gained to the 
hazard warning light switch wiring connector 
(see illustration).
34 Disconnect the wiring connector and 
unclip the hazard warning light switch from  
the rear of the vent assembly (see 
illustrations).
35 Refitting is the reverse of removal,

4.32 Carefully prise out the vents from  the 
centre outlet

4.33 Release the retaining clips (arrowed)
then ease the vent panel out from the facia

4.34a Disconnect the w iring connec to r..
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4.34b . . .  then unclip the hazard warning  
ligh t sw itch from  tho vent assembly

ensuring the sw itch is clipped securely in 
position. C lip the outlets back into the vent 
housing, making suro the rubber washers and 
spring clips are correctly positioned, before 
clipping the housing into the facia.

Courtesy light switches
36 Undo the retaining screw and ease the 
sw itch out from the pillar. Disconnect the 
wiring connector and tape it to the body to  
prcvont it d isappearing  into tho p illa r (seo 
Illustrations).
37 On refitting, reconnect tho wiring 
connector, then refit the switch to the pillar 
and securely tighten its retaining screw.

Stop-light switch
38 Refer to Chapter 9.

Handbrake lever switch
39 Remove the roar section of tho centre 
console as described in Chapter 11.
40 Disconnect the wiring connector, then 
undo tho retaining scrow and remove tho 
switch from  the handbrako lever (see 
illustration).
41 Refitting is tho reverse of removal. Check 
the operation of the switch before refitting the 
centre console.

Overhead console switches
42 Carefully prise tho courtesy light lenses 
out from the overhead console (see 
illustration).
43 Undo the retaining screws, then lower the 
console assembly away from the headlining

4.43a . . .  undo the retaining screws 
(a rrow ed). . .

4.36a Slacken and remove the retaining 
s c re w . . .

4.40 D isconnect tho w iring then remove 
the handbrake sw itch screw (arrowed)

and disconnect its wiring connectors (see 
Illustrations). The switches are not available 
separately -  if any sw itch is fau lty, the 
complete console assembly must be 
renewed.
44 Refitting is the reverse of removal

Automatic transmission mode 
switches
M odels up to  May 2000
45 Refer to paragraphs 8 to 11.
M odels from  May 2000 onw ards
46 Remove the centre console front section 
as described in Chapter 11, then remove the 
switch by carefully bending the sw itch  
locating tabs with a small screwdriver.

Luggage area light switch
47 The luggage compartment light switch is

4.36b . . .  then remove the courtesy light 
switch, d isconnecting the w iring  

connector

4.42 Prise ou t both lenses from  the  
overhead console . . .

an Integral part of the lock assembly, and is 
not available separately. If the switch is faulty, 
renew the lock as described in Chapter 11.

Heating/ventilation control 
switches
Manual heating/ventilation system
48 Pull o ff the control knobs from the 
heating/ventilation controls (see illustration)
49 Reach in through the control knob 
apertures and carefully ease the faceplate 
squarely off from the front of the control panel 
(see Illustration).
50 Carefully unclip the sw itch circuit board 
and remove it from the roar of tho faccplate. 
the switches are an integral part of the board 
(see illustration).
51 Refitting is the reverse of removal 
ensuring the faceplate wiring terminals are 
correctly aligned with the control panel.

4 .4 3 b __ then lower the console and
disconnect the w iring connectors

4.48 On m anually-controlled  
heating/ventilation, remove all the contro l 

k n o b s . . .
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4.49 . . .  and pull o ff the faceplate

E lectronic clim ate contro l a ir 
condition ing system
52 The switches are an integral part of the 
control unit, tf any switch is faulty, renew the 
control panel assembly as described in 
Chapter 3.

Blower motor switch 
Manual heating/ventilation system
53 Carry out the operations described in 
paragraphs 21 to 26 and remove the centre 
panel from the facia
54 Slacken and remove the heater/ventilation 
control panel upper retaining screws, then 
unclip the panel assembly and manoeuvre it 
out from the facia.
55 Disconnect the blower motor switch 
wiring connector, then unclip the switch 
surround from the front of the control panel 
(see illustration).

4.50 Unclip the switch circu it board and 
separate it from  the rear o f the faceplate

56 Release the retaining clips and remove 
the switch assembly from the rear of the panel 
(see illustration).
57 Refitting is the reverse of removal. 
E lectronic clim ate contro l a ir 
condition ing system
58 The sw itch is an Integral part of the 
control unit. If the switch is faulty, renew the 
control panel assembly as dcscribod in 
Chapter 3.

5 Bulbs
(exterior lights) -  
renewal &

5.2 On tu rbo  models, lift the clip and 
remove tho plastic cover to access the 

rear of the headlight
Remove the access cover from the 

rear of tho headlight. . .

4.55 Unclip the surround from around the 
blower motor sw itch . . .

General
1 Whenever a bulb is renewed, note the 
following points:

5.4a . . .  and pull tho wiring from tho 
headlight bulb (normal headlight shown, 

battery removed fo r clarity)
5.4b Release- the retaining clip and remove

the headlight bulb

4.56 . . .  then unclip the switch and 
remove i t  from the rear of the panel 

(shown with facia removed)

a) Ensure ttw  ignition switch is switched off.
b) Romember that if  the light has just been 

in use the bulb may bo extremely h o t
c) Always check the bulb contacts and 

holder, ensuring that there is clean metal- 
to-metal contact between the bulb and its 
live(s) and earth. Clean o ff any corrosion 
or dirt before fitting a new bulb.

d) Wherever bayonet-type bulbs am fitted, 
ensure that the live contactfs) bear (irmly 
against the bulb contact.

e) Always ensure that the new bulb is o f the 
correct rating and that it is completely 
clean before fitting it; this applies 
particularly to headiight/foglight bulbs 
(see below).

Conventional headlight
2 On turbo models, lift the securing clip and 
removo the plastic cover to gain access to the 
rear of the headlight unit (see illustration).
3 On headlights which incorporate a 
combined main/dipped beam bulb, rotate the 
access cover anti-clockwise and remove it 
from the rear of the headlight unit (see 
illustration). On headlight units with separate 
main and dipped beam bulbs, remove the 
relevant rubber cover from the rear of tho 
headlight.
4 Disconnect the wiring connector from the 
bulb, thon unhook and release the ends of the 
bulb retaining clip and release it from the rear 
of the light unit. Withdraw the bulb (see
illustrations).
5 When handling the new bulb, use a tissue 
or clean cloth to avoid touching the glass with 
the fingers; nooisture and grease Irom tho skin
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5.8 On Xenon headlights, remove the high- 
voltage unit to  access the rear cover, held 

on by a single screw

can cause blackening and rapid failure of this 
type of bulb. If the glass is accidentally 
touched, wipe it clean using methylated spirit.
6 Install the new bulb, ensuring that its 
locating tabs are correctly located in the light 
cut-outs, and securo it in position with the 
retaining clip. Reconnect the winng connector 
and securely refit the coverts).

Xenon headlight
7 Due to the high-voltage nature of Xenon 
headlights, it is essential that the system is 
only worked on when the ignition is switched 
off, and tho battery disconnected (see 
Disconnecting the battery).
Main beam
8 The bulb renewal procedure is very similar 
to that for conventional units. The only 
additional work to be carried out is removing 
the high-voltage unit fitted to the rear of the 
headlight -  this is secured by one scrow on 
the base, and the unit then unctips. 
Disconnect the wiring from the unit only as 
necessary. Access to tho bulb is then gained 
by removing the single screw from the small 
cover fitted to the rear of the headlight (see 
illustration)
Dipped beam
9 Unclip the cover from the rear of the 
headlight, then disconnect the high-voltage 
connector from the bulb.
10 The bulb is retained in position by a 
locking ring -  note the position of this ring 
before removing il. Twist the locking ring to

5.10 Renewing the Xonon-type dipped- 
beam bulb

remove it from the headlight, and free the bulb 
(see illustration).
11 As with conventional headlight bulbs, the 
Xenon bulbs must be handlod with care, and 
should not be touched by bare fingers. 
Refitting Is a reversal of removal, ensunng that 
the bulb is located securely, and all wiring 
connections are correctly remade.

Front sidelight
12 On turbo modols. lift the securing clip and 
remove the plastic cover to gain access to the 
rear of the headlight unit
13 On headlights which incorporate a 
combined main/dipped beam bulb, rotate the 
access cover anti-clockwise and remove it 
from the rear o f the headlight unit. On 
headlight units with separate main and dipped 
beam bulbs, unclip the access cover then 
remove the relevant rubber cover from the 
rear of the headlight.
14 On models with Xenon headlights, refer to 
paragraph 8 and gain access to the main 
beam bulb-
15 Rotate the sidelight bulbholder anti
clockwise and release it from the headlighl 
unit. The bulb is o f the bayonet type, and is 
removed by pushing it inwards slightly and 
rotating anti-ctock wise (see illustrations).

5.15a Rotate the  sidelight bulbholder anti
clockwise and free it from the rear of the 

head ligh t. . .

16 Refitting is the reverse of the romoval 
procedure.

Front direction indicator
17 Locate the indicator light unit retaining 
screw, which is situated in between the 
indicator and headlight unit. Back the 
retaining screw off by approximately two 
turns, then (where applicable) release the clip 
at the side of the unit, and slide the light out 
(sec illustration).
18 Rotate the bulbholder anti-clockwise and 
remove it from the rear of the light unit. The 
bulb is a bayonot fit in the holder, and can be 
removed by pressing it and twisting in an anti
clockwise direction (sec illustration).
19 Refitting is a reverse of the removal 
procedure, ensuring the light unit peg is 
correctly located in its hole (or that the side 
clip is engaged), and the unit is securely 
retained by the screw.

Front foglight
20 Firmly apply the handbrake, thon jack up 
the front of the car and support it on axle 
stands.
21 Remove the screws/fasteners securing 
the relevant end of the engine undershield 
front section, and lower it to access the back 
of the foglight.
22 Release the retaining clip and remove the 
access cover from the rear of tho foglight (see 
illustration).
23 Disconnect the foglight bulb wiring 
connector (see illustration).

5.15b . . .  then remove tho bulb 5.17 Slacken the retaining screw and slide 
the indicator out

5.18 Free tho bulbholder from  the rear of
the lig h t and remove the bulb
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5.22 Release the retaining clip  and remove 
the access cover from the foglight

24 Release the retaining clip and withdraw  
the bulb from the light unit (see illustration).
25 When handling the new bulb, use a tissue 
or clean cloth to avoid touching the glass with 
the fingers; moisture and grease from the skin 
can cause tiackening and rapid failure of this 
type of bub. If the glass is accidentally 
touched, wipe it clean using methylated spirit.
26 Install tne new bulb, ensuring that its 
locating tabs are correctly locatod in tho 
reflector cut-outs, and secure it in position 
with the retanlng clip.
27 Reconnect the bulb wiring connector.
28 Refit the access cover to the foglight, and 
secure it in position v/ith the retaining clip.
29 Secure the undershield In position with all 
tho screws/fasteners.
30 Lower tre  car to the ground.

Direction indicator side repeater
31 Carefully move the light unit slightly

5.23 Disconnect the w iring connecto r__

forwards, tien  ease the rear of the light out 
and free it f'om the wing (see illustration).
32 Rotate the bulbholder anti-clockwise and 
free it from the rear of the lens. Tho bulb Is of 
the caploss (push-fit) type, and can be simply 
pulled out of its holder (see illustrations).
33 Refitting is the reverse of removal, 
ensuring the lens unit is clipped securely in 
position.

Rear light unit
34 Undo the retaining clip and open up the 
trim panel cover to gain access to the rear of 
the light unit (see illustration).
35 Disconnect the wiring connector then 
release the retaining clips and free the 
bulbholder assembly from the light unit (see 
illustration).
36 All bulbs have bayonet fittings. The 
rolevant bub can be removed by pressing in 
and rotating anti-clockwise (soe illustration).

5 .2 4 __ then release the retaining clip and
withdraw the foglight bulb

37 Refitting Is the reverse of the removal 
sequence, ensuring the bulbholder is securely 
retained by the catches

High-level stop-light
38 The bUbs are an integral part of the light 
unit assenbly, and cannot be renewed 
separately. If faulty, the complete light 
assembly must be renewed (see Section 7).

Number plate light
Saloon models
39 Open up the boot lid then remove the 
fasteners (unscrow each centre screw slightly, 
then pull out the complete fastener) and 
remove the boot lid inner trim panel.
40 Remove the bulbholder from the rear of 
the light urit. The bulb ts of the capless (push- 
fit) type, and can be simply pulled out of the 
holdef (see illustrations).

5.31 Unclip the side repeater light unit 
from the wing

5.32a Free the bulbholder from  the rear of 
the le n s . . .

5.32b . . .  and pull out the bulb

5.34 Opon up tho rear light access 
co ve r. . .

5.35 . . .  then disconnect tho w iring and 5.38 Remove the relevant bulb by pushing 
unclip the bulbholder assembly it in and rotating anti-clockwise
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I * ' #  1  

, 4

5.40a On Saloon models, pull the

♦y/4y
bulbholder from behind the number plate 5.40b . . .  then remove the bulb from the 5.42 On Estate models, undo the screws

h o ld e r a n d  f r e e  th e  n u m b e r  p la te  l ig h t . . .

5.43 . . .  then ease the bulb out from  ts  
contacts

41 Refitting is the reverse of removal.
Estate models
42 Undo the retaining screws and lower the 
light unit out from the tailgate (see illustration).
43 Free the bulb from its contacts and 
remove it from the light unit (see illustration).
44 Refitting is tho reverse of romoval. ensuring 
the bulb is securely held by the contacts. Do 
not overtighten the light unit retaining screws, 
as tho plastic is easily cracked.

Front bumper sidelight
Up to  May 2000
45 Remove the direction Indicator light as 
described in paragraphs 17 and 18.
46 Reach in behind the bumper and release 
the fight unit retaining clip (see illustration) 
Disconnect the wiring connector and remove 
the light unit from tho car. Note that the light 
must be treated as a sealed unit; if the Dulb

5.46 Reach through tho indicator aperture 
and unclip the sidelight from  tho bumper

has blown, renew the complete light unit. If 
necessary, remove the engine undershield 
screws/fasteners to improve access
47 Refitting is the reverse of removal, 
ensuring the indicator light unit is correctly 
refitted (see paragraph 19)
May 2000 onwards
48 Carelully push the light unit rearwards 
(taking care not to damage the paint if tools 
have to be used), and unhook the front end of 
the light from the bumper.
49 With the light removed, twist tho bulb
holder anti-clockwise for access to the bulb.
50 Refitting is a reversal of removal. Ensure 
that tne light unit is property clipped back into 
the bumper on completion.

Rear bumper sidelight
Up to  May 2000
51 Remove the scrows/fasteners (as app
licable) and remove the relevant wheel arch 
liner from the rear bumper (see illustration).
52 Slacken and romove tho screw securing 
the bumper to the car body.
53 Unclip and disconnect the wiring 
connector, then reach in behind the bumper 
and release the light unit retaining clip (see 
illustration). Remove the light unit from the 
car, noting that it must be treated as a sealed 
unit; if the bulb has biown. the light unit must 
be renewed.
54 Refitting is the reverse of removal.
May 2000 onwards

5.51 Romovo tho wheel arch liner from  the 
rear bumper to access the sidelight

»s-
6 Bulbs

(interior lights) -
renewal

General
1 Refer to Section 5, paragraph 1.

Front courtesy light
2 Carefully prise the lens out from the 
overhead console (see illustration).
3 Free the bulb from its contacts and remove 
it from tho light unit (see illustration).
4 Refitting is the reverse of removal ensuring 
the bulb Is securely held by the contacts.

Rear courtesy light
5 Carefully prise the lens out from tho roof 
(see illustration).

5.53 Removing the sidelight from the rear 
bumper

55 Proceed as described for the 
bumper sidelight (paragraphs 48 to 50).

front 6.2 Prise out the lens from the overhead 
conso lo . . .
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6 .3 __ and remove the front courtesy light 6.5 Prise tho roar courtesy light out from  6.6 . . .  then unclip the bulb from  the light
bulb from  its contacts the headlining . . . unit

6.11 Prise out the luggage compartment 
l ig h t.. .

6 Free the bulb from its contacts and remove 
it from the light unit (see illustration).
7 Refitting is th© reverse of removal, ensuring 
the bulb is securely hold by the contacts.

Vanity mirror light
8 Fold down the sun visor and open up the 
mirror flap.
9 Carefully ease off the lens, then free the 
bulb from its contacts and remove It from the 
light unit.
10 Refitting is the reverse of removal, 
ensuring the bulb is securely held by the 
contacts.

Luggage area light
11 Using a small, flat-bladed screwdriver, 
carefully pnse light unit assembly out to gain 
access to the bulb (see illustration)
12 Free the bulb from its contacts and 
remove it from the light unit (see illustration).

6 .1 2 __ and free the bulb from its
contacts (Estate)

13 Refitting is tho reverse of removal, 
ensuring the bulb is securely hold by the 
contacts.

Front footwell light
14 Using a small, flat-bladed screwdriver, 
carefully prise light unit assembly out to gain 
access to the bulb.
15 Unclip the cover, then free the bulb from 
its contacts and remove it from the light unit.
16 Refitting is the reverse of removal, 
ensuring the bulb is securely held by the 
contacts.

Instrument illumination/warning 
lights
17 Remove the instrument panel as 
described In Section 9.
18 Twist the relevant bulbholder anti
clockwise and withdraw it from the rear of the 
panel. Most bulbs are of the capless-type and

6.24 Removing the faceplate from the 
heating/ventilation control panel

6.25 Twist the bulbholder anti-clockwise  
and remove it from  behind the faceplate

6.18 Free the bulbholder from the rear of 
the instrum ent panel and pull out the bulb

are a push-fit in their holders, but somo 
maybe integral with their holders (see 
illustra tion). Be very careful to ensuro the 
new bulbs are of the correct rating, the same 
as those removed.
19 Refit the bulbholder to the rear of the 
instrument panol, then refit the instrument 
panel as described In Section 9.

Lighting switch illumination
20 Undo the retaining screws securing the 
switch panel to the facia. Unclip and removo 
the panel assembly, d isconnecting the 
wiring connectors as they become 
accessible.
21 Twist the bulbholder anti-clockwise and 
withdraw it from the rear of the faceplate: the 
bulb is integral with the holder.
22 Refitting is the reverse of removal.

Heating/ventilation control 
lights
Manual heating/ventilation system
23 Pull off all Ihe control knobs from the 
heating/ventilation controls.
24 Reach in through tho control knob 
apertures and carefully ease the faceplate 
squarely off from the front of the control panel 
(see illustration).
25 Twist tho relevant bulbholder anti
clockwise and withdraw it from the rear of the 
faceplate; tho bulbs are integral with their 
holders (see illustration).
26 Refitting is the reverse of removal, 
ensuring the faceplate wiring terminals ar® 
correctly aligned with the control panel
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6.28a Using a flat-bladed screwdriver, 
rotate tho bulbholder anti-clockw ise . . .

Electronic climate control air 
conditioning system
27 Remove the heating/vontilation control 
panel as described in Chapter 3.
28 Using a long, flat-bladed screwdriver, rotate 
the relevant bulbholder slightly anti-clockwise 
then withdraw the bulbholder assembly from 
the rear of tho panel (see illustrations).
29 Fit the new bulbholder assembly securely 
to  the panel then refit the control panel as 
described in Chapter 3.

Glovebox light
30 Open up the glovebox then carefully prise 
the light unit assembly out of position, taking 
care not to  displace tho bulb rear cover from 
the facia (see illustration).
Caution: I f  the bulb cover is displaced, it 
will fall down behind the facia. Remove the 
passenger side lower cover and centre 
console side panel to enable It to be 
rotrioved.
31 Free tho b ilb  from its contacts and 
remove it from ttra light unit.
32 Refitting is tho reverse of removal, ensuring 
the bulb ts securely heW by the contacts. Prior 
to refitting the light unit, make sure the bulb 
cover is securely located on the facia

Automatic transmission selector 
light
33 Remove either the front section o f the 
centre console, or just the console side panel, 
as described In Chapter 11.
34 Unplug the bulbholder from the base of 
the light unit, and remove the bulb.

6.28b . . .  the r remove it from  the rear of 
tho control panel

35 Refitting is a reversal of removal.

Automatic transmission mode 
switch light
May 2000 onwards
36 To renew the mode switch illumination 
bulb, remove the switch as desenbed in 
Section 4. The bulbholder is removed by 
turning it a quarter-tum with a screwdriver.
37 Refitting is a reversal of removal.

Hazard warning light switch 
bulb
38 Remove th» switch as desenbed in 
Section 4. The bulbholder Is removed by 
turning it a quarter-tum with a screwdriver.
39 Refitting is a reversal of removal.

Cigar lighter illumination
40 First, the cigar lighter itself must be 
removea as oescnoed in Section lir .
41 Using a small screwdriver, carefully 
release the plastic tabs securing the cigar 
lighter socket, and removo it. The bulbholder 
can now be slid off the side of tho cigar lighter 
socket, and the bulb renewed.
42 Refitting is a reversal of removal.

7 Exterior light units -  
removal and refitting

Note: Disconnect the battery negatives lead  
before rem oving any lig h t un it (see 
'Disconnecting tno battery').

7.4 Disconnect 'he w iring connectors from  
the headlight bulbs and the levelling m otor

7.5 Slacken and remove the bumper 
mounting bolts (arrowed -  viewed from  

underneath)

6.30 Carefully prise ou t the glovebox 
illumination light

Headlight
1 Firmly apply the handbrake, then jack up 
tno front ot th9 car and support It on axle 
stands. On turbo models, lift the secunng clip 
and remove the plastic cover to gain access 
to the rear of tha headlight unit.
2 Remove the Iront direction indicator light as 
desenbed in paragraph 10.
3 On headlights which incorporate a com 
bined main/dipped beam bulb, rotate the 
access cover anti-clockwise and removo it 
from the rear of the headlight unit. On 
headlight units with separate main and dipped 
beam bulbs, unclip the access cover then 
remove the rubber covers from the rear of the 
headlight. On Xenon headlights, proceed to 
paragraph 4.
4 D isconnect tho w iring connectors from  
the headlight bjlb(s) and sidelight bulb, then 
Imo tho w iring from  tho roar ot ihe light unit 
Also disconnect the wiring connector from  
tho hoadlight levelling m otor (sec illu s 
tration).
5 Working underneath the car. slacken and 
remove the two bumper mounting bolts 
(located directly behind the headlight unit) on 
the sido which the headlight is to be removed 
(see illustra tion). It necessary, to  improve 
access to the bolts, remove the engine 
undershield.
6 Undo the screw securing the relevant end 
ot the front bumper to the wing, then free the 
bumper end and move it forwards slightty to  
gain the necessary clearance required for 
headlight removal. Fold the headlight wiper 
arm forwards.
7 Slacken and ’emove the four retaining nuts 
then carefully manoeuvre the headlight unit 
out of position. The headlight levelling motor 
can be removed by rotating it slightly, to free 
the motor body from the light unit, and 
unclipping Its balljoint from the rear of the 
reflector (see illustrations).
8 If necessary, carefully prise off the retaining 
clips then remove the lens and seal from the 
light (see illustration). If the seal is damaged 
It must be renewed. On refitting ensure the 
lens and reflector unit are perfectly clean and 
dry. Seat the seal in tho hoadlight groove then 
refit the leas and secure it in position with all 
the retaining clips.
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7.7d Rotate the levelling m otor to  free K 
from the headlight u n it . . .

9 Refitting Is a direct reversal of the removal 
procedure, tightening the headlight nuts to  the 
specified torque. On completion, tho 
headlight beam alignment should be checked 
using the information given in Section 8.

7.7e . . .  then unclip it from the rear of the 
reflector

Front direction indicator light
10 Locate the indicator light unit rotaining 
screw, which is situated in between the 
indicator and headlight unit. Back the retaining 
screw off by approximately two turns, then

7.10a Slacken the retaining screw . . . 7.10b . . .  then slide the indicator unit out 
and disconnect the wiring connector

7.15 Disconnoct the foglight w iring
connector

7.16a Remove the lower fastener and the
upper bolts . . .

7.8 The hoadlight lens can be removed 
once the retaining clips have been prised 

off
(where applicable) release the clip at the side 
of the unit, and slide the light out. Disconnect 
the wiring plug from the back of the unit as 
soon as it is accessible (see illustrations).
11 Refitting Is a reverse of the removal 
procedure, ensuring the light unit peg is 
correctly located in its hole (or that the side 
clip is engaged), and the unit is securely 
retained by the screw

Front foglight
12 Firmly appfy the handbrake, then jack up the 
front of the car and support it on axle stands.
13 Remove the screws/fastenors securing 
tho relevant end of the undershield front 
section in position, and lower the shield to 
gain access to the foglight. To Improve 
access, remove the cover completely.
14 If the right-hand foglight unit is to be 
removed, it will be necessary to remove the 
carbon canister (see Chapter 4C. Section 8) to 
access the light unit.
15 Disconnect the wiring connector from the 
foglight. then unclip the wiring harness from 
the light (see illustration).
16 Remove the lower fastener (push out the 
centre pin. then remove the fastener body) 
and the two upper bolts, and manoeuvre the 
foglight out (see illustrations).
17 Refitting is the reverse of removal. If 
necessary, adjust the foglight aim using the 
adjuster located on the rear of the light (see 
illustration)

Direction indicator side repeater
18 Carefully move the light slightly forwards, 
then ease the rear of the light out and free it
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7.16b . . .  then manoeuvre the fog light out 
from underneath tho bumper

7.17 The foglight aim can be adjusted by 
rotating the adjuster on the rear

7.26a Undo the retaining screws 
(arrow ed)__

7.26b . . .  then unclip the rear trim  panel 7.27 D isconno;t the w iring connecto r.

from the wing. Free the bulbholder and Rear light unit -  Estate models
romove the lens unit from the car.
19 Refitting is the reverse of removal, ensuring 
the lens unit is clipped securely In position.

Rear light unit -  Saloon models
20 Undo the retaining clip and open up the 
trim panel cover to gain access to the rear of 
the light unit. To improve access, peel off tho 
boot lid sealing strip, unclip the luggago 
compartment sill trim panel, then remove the 
fasteners securing the rear of the side trim  
panel in position and fold it inwards slightly.
21 Disconnect the wiring connectors from 
tho bulbholdera
22 Unscrew the retaining nuts and remove 
the light unit from the car. along with its seal 
Inspect the seal for signs of damago or 
deterioration, and renew if necessary.
23 Refitting is the reverse of tho removal 
sequence, ensuring the sea) is correctly fitted.

Body-mounted
24 Carefully prise the speaker grille out trom 
the relevant luggage compartment roar pillar 
upper trim panel
25 Unclip the luggage compartment light unit 
from the trim panel and disconnect it from the 
wiring connector.
26 Undo the t'im  panel retaining screws 
(located in the light and speaker grille 
apertures), then unclip the panel from the body 
and remove it from the car (see illustrations).
27 Disconnect the wiring connector trom the 
light unit (see illustra tion).
28 Unscrew the retaining nuts and remove 
the light unit from the car, along with its seal 
(see illustration]. Inspect the seal for signs of 
damage, and rerew If necessary.
29 Refitting is the reverse o f the removal 
sequence, ensuring the light unit seal is

7.28 . . .  then jn d o  the retaining nuts and 
remove the light

correctly fitted. Renew any trim  panel 
retaining clips which show signs of damage, 
and ensure all clips are correctly fitted to the 
panel before ref tting the panel to the car.
T ailgate-mounted
30 Open up the tailgate, then undo the two 
screws in the handle aperture, and unclip the 
Innor trim panel from the tailgate.
31 Disconnect the wiring connector from the 
light unit (sec illustration).
32 Slacken and remove the retaining nuts, then 
remove the light unit assembly from the tailgate, 
complete with its rubber seal (see illustration) 
The seal must be renewed if damaged.
33 Relitting is the reverse ot removal, 
tightening the retaining nuts securely.

High-level stop-light
34 Release the retaining clips and remove 
the cover from the rear of tho light unit (see 
illustration).

7.31 Disconnect the light unit w iring
connocto r. . .

7.32 . . .  then undo tho nuts (four arrowed) 
and remove the tailgate light unit

7.34 Unclip the high-level s top-light rear
cover and d isconnect the w iring

connec to r. . .
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7.35 . . .  then undo tho screws and remove 
the light unit (Estate)

35 Disconnect* the wiring connector, then 
undo the screws and remove the light unit 
(see illustration).
36 Refitting is ttie reverse of removal.

8.2 Headlight beam alignment adjusters 
(arrowed) on tho roar of the unit

9.2a Working through the holes in the 
column lower shroud. . .

9.3 Undo the screws (arrowed) and
remove the instrument panel shroud

7.38 On Saloon models, disconnect the 
wiring connectors (arrowed). . .

Number plate light
Saloon models
37 Open up the boot lid thon remove the 
fasteners (unscrew each centre screw slightly 
then pull out the complete fastener) and 
remove the bool lid inner trim panel.
38 Disconnect the wiring connectors from 
the relevant number plato light (see 
illustration).
39 Unscrew the retaining nuts, then Ittt off the 
lock button surround panel from the boot lid.
40 Carefully unclip the light unit and remove 
it from the boot lid (sec illustration).
41 Refitting is the reverse of removal.
Estate models
42 Undo the retaining screws and lower the 
fight unit out from the tailgate, disconnecting 
the wiring connectors as they bocome 
accessible.

9.2b . . .  remove the steering column 
upper mounting bolts

9.4 Undo the retaining screws 
(arrowed). . .

7.40 . . .  then unclip the light unit from the 
boot lid

43 Rofitting is the reverse of removal. Do no 
overtighten the light unit retaining screws, a; 
the plastic is easily cracked.

Bumper sidelights
44 See Section 5.

8 Headlight beam alignment -  
general information

1 Accurat© adjustment of the headlight bean 
is only possible using optical beam-sottinc 
equipment, and this work should therefore be 
carried out by a Volvo dealer or suitably- 
equipped workshop.
2 For reference, the headlights can b« 
adjusted by rotating the adjusters on the reai 
of the unit; the inner adjuster can be accessec 
through the hole in the bonnet lock cross
member (see illustration) Noto: Ensuro tha\ 
the headlight beam adjuster switch is set to 
position 0 before the headlights are adjusted.

9 Instrument panel -  
removal and refitting

%
Removal
1 Disconnect the battery negative terminal 
(see Disconnecting the battery)
2 Remove the two column upper mounting 
bolts (accessible through the holes in the 
steering column lower shroud) then fully lower 
the column down (soe Illustrations).
3 Undo the retaining screws and remove the 
instrument panel shroud from the facia (see 
illustration).
4 Slacken and remove tho instrument panel 
retaining screws (see illustration).
5 Release the upper retaining clip and 
withdraw the Instrument panel squarely from 
the facia; the wiring connectors and (where 
fitted) speedometer cable are clipped to the 
facia, and will automatically be disconnected 
as the panel is withdrawn (soe illustration).

Refitting
6 Prior to refitting ensuro the wiring 

.connectors and (where fitted) speedomete
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cable are securely clipped into their facia 
brackets.
7 Manoeuvre tho instrument panel squarely 
back Into position. Ensure the panel is 
correctly aligned with the connectors/cablo, 
then clip it securely into the facia aperture.
8 Refit the instrument panel shroud and 
securely tighten its retaining screws.
9 Align the steering column with its mountings 
and refit the mounting bolts, tightening them to 
the specified torque (see Chapter 10).
10 On completion, reconnect the battery and 
check the operation of the panel warning lights.

10 Instrument panel 
components -
removal and refitting

At the time of writing, it v/as unclear if any 
of the instrument panel components were 
available separately. Rofer to your Volvo 
dealer for the latest parts information; they will 
be able to advise you on the best course of 
action should the instrument(s) devolop a 
fault.

11 Speedometer cable -  
removal and refitting

Note: A speedom eter cable is only fitted  to 
models w ith an analogue (mechanical) 
mileom eter. On models w ith an electronic 
(LCD) mileometer (2000 model year onwards), 
the speedometer is electronically-operated.

Removal
1 Remove the instrument panel as described 
In Section 9.
2 Releaso cable end fitting clip from the facia 
bracket then remove the clip from the cable.
3 Working in the engine compartment, trace 
the speedometer cablo down to the fitting on 
the transmission. Remove the retaining clip 
and disconnect the cable from the 
speedometer drive.
4 Work back along the cable, freeing it from 
any relevant retaining clips, whilst noting Its 
correct routing. Free the cable grommet from 
the bulkhead, then pull the upper end of the

12 Cigar lighter -  
removal and refitting

All m odels
5 If necessary, unclip the bulbholder from the 
lighter, then release the retaining clips and 
slide the lighter element out.

Refitting
6 Refitting is a reversal of the romoval 
procedure, ensuring all the wiring connectors 
are securely reconnected.

9.5 . . .  and unclip the instrument panel 
from the facia

cablo through into the engine compartmont 
and remove the cable from the car.

Refitting
5 Feed the cable through the bulkhead from 
tho engine compartment. Ensure the cable 
end fitting is correctly routed through the facia 
bracket, then securely seat the grommet in 
the bulkhead.
6 Ensure the cable is correctly routed and 
retained by all the relevant clips, then 
reconnect it to the transmission. Secure the 
cable in position with the retaining clip.
7 Refit the instrument panel as described in 
Section 9.

13 Horn -
removal and refitting

Removal
1 With tho bonnet open, unscrew the 
retaining bolt and free the horn from the 
bonnet lock crossmember; disconnect it from 
the wiring connector.

Refitting
2 Securely reconnect the wiring connector, 
then refit the horn to tho crossmember and 
securely tighton its retaining bolt.

14 Windscreen/
tailgate wiper arm -  
removal and refitting *

Removal
M odels up to  May 2000
1 Remove the audio unit as described In 
Soction 18.
2 Whoro nocessary, unclip and remove the 
storage compartmont from directly above the 
ashtray.
3 Undo the retaining screws and remove the 
ashtray/cigar lighter assembly, disconnecting 
the wiring as it bocomes accessible (seo 
illustrations).
M odels from  May 2000 onwards
4 Remove the relevant section of the centre 
console as described in Chapter 11.

Removal
1 Operate the wiper motor, then switch it off 
so that the wiper arm returns to the at-rest 
position.
2 If a windscreen wiper arm is being 
removed, open up the bonnet then prise off 
the trim cap from the wiper arm retaining nut 
(see Illustration). If the tailgate wiper arm is 
being removed, lift up the trim cover to gain 
access to the retaining nu t

HAYNES

iHiNT
To moke lining~up the wiper 
arm easier when refitting, 
mark tho position of the 
wiper blade on the glass 
using a strip of masking tape.

3 Slacken and remove the wiper arm 
retaining nut. then lift the blade off of tho glass

12.3a Undo the retaining screws 
(arrowed). . .

12.3b . . .  and romove the 
ashtray/cigarette lighter assembly

14.2 Remove the trim  cap from the w iper 
arm to access the retaining nut
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15.2a Prise out tho fasteners. 15.2b . . .  and remove the cover panel 
(shown w ith bonnet removed)

15.3 Carefully lever the wiper linkage off 
tho wiper arm balljoint

15.4 On RHD models, undo the botts and 
move the fuse/relay box clear

and pull the wiper arm off its spindie. If 
necessary, carefully ease the arm off o f the 
spindie using a pair of grips.

Refitting
4 Ensure the wiper and spindle are clean and 
dry. then refit the arm. Ensure tha arm is 
correctly positioned, thon refit the retaining 
nut, tightening it to the specified torque. Refit 
the retaining nut trim cap/covor.

15.5a Removo the w iper motor cove r. . .  15.5b .. and disconnect the motor wiring 
connector

I
15 Windscreen wiper 

motor and linkage -  
removal and refitting

Wiper motor 
Removal
1 Remove the wiper arms as described in 
Section 14.

2 Prise out all tho fasteners, then carefully 
unclip and remove the wiper linkage cover 
panel from tho base of the windscreen (see 
illustrations).
3 Using a large, flat-bladed screwdriver, 
carofully lovor the wiper linkage off from the 
motor crank balljoint (see illustration).
4 On right-hand-drive models, to improve 
access to the motor, removo tho oovor from ttvo 
fuscrelay box. then undo the retaining bolts and 
free the box from the body (see illustration).
5 On all models, removo the motor covor then 
disconnect the wiper motor wiring connector 
(see illustrations).
6 Slacken and remove tho four botts securing 
the motor mounting plate to the bulkhead, 
then manoeuvre the assembly out and romove 
it from the car (see illustrations). Inspect tho 
mounting rubbers for signs of damage or 
deterioration, and renew if necessary,
7 To separate the motor from the mounting

plate, first make alignment marts between the 
motor crank and the mounting plate. Slacken 
and romove tho motor spindle nut; if 
necessary, prevent rotation by retaining the 
crank wrth an open-ended spanner whilst the 
nut is slackened (see illustration). Romove 
the crank, then undo the three mounting bolts 
and separate tho motor and mojnting plate.
Refitting
8 Where necessary, refit the motor to the 
mounting plate, and securely tighten its 
mounting bolts. Refit the crank to the motor, 
aligning the marks made prior to removal, and 
tighten the spindle nut to the specified torque. 
To ensure the motor crank is correctly 
positioned, reconnect the wiring connoctor then 
operate the motor a fnw times pror to refitting.
9 Manoeuvre the motor assembly into 
position, and securely tighten the mounting 
plate bolts.

15.6a Slacken and remove the mounting
bolts (arrowed). . .

15.6b . . .  then manoeuvre the motor 
assembly out of position

15.7 Wiper motor spindle nut (1) and 
mounting bolts (2)



Body electrical system 12*19

15.10 Securely clip the linkage back onto 
the m otor crank balljoint

10 Reconnect the wiring connector to  the 
motor, then securely clip tho linkage back 
onto the motor crank balljoint (see 
illustration)
11 Refit the wiper motor cover panel, then 
re tit the w iper arms as described in Sec
tion 14. On right-hand drive models, refit 
Ihe fuse/relay box bolts, tightoning them  
securely, and refit the cover.

Wiper linkage 
Removal
12 Carry out the operations described in 
paragraphs 1 to 3.
13 Slacken and remove the nuts securing the 
wiper spindle mountings to the body, then 
manoeuvre tho linkage assembly out (see 
illustrations).
14 Inspect the linkage assembly for signs of 
wear, and renew if necessary.

16.2a Remove the w iper m otor spindle 
cap, then unscrew tho nut (arrowed). . .

16.4 Disconnect the wiring, then undo tho 
mounting bolts (arrowed). . .

15.13a Slacken and remove the w iper 
spindle nuts (arrowed). . .

Refitting
15 Manoeuvre the linkage assembly into 
position, and refit the retaining nuts. Ensure 
the spindle mountings are both correctly 
positioned, then tighten the nuts to the 
specified torque setting.
16 Securely clip the linkage back onto the 
moior crank balljoint, then refit tho wiper 
motor cover panel.
17 Refit the wiper arms as described In 
Section 14.

16 Tailgate wiper motor 
(Estate models) -  
removal and refitting

Removal
1 Remove the wiper arm as desenbed In 
Section 14.

16.2b . . .  and lift o ff the mounting bush

15.13b . . .  then manoeuvre the linkage 
assembly out of position

2 Remove the cap from the wiper spindle, 
then slacken and remove the spindle nut and 
mounting bush (soc illustrations).
3 Open the tailgato and undo the two screws 
located in the handle aperture. Unclip the 
inner trim panel and remove It from the 
tailgate.
4 Disconnect the wiring connector from the 
motor (see illustration).
5 Undo the bolts securing the motor 
mounting bracket to the tailgate, then 
manoeuvre the wiper motor assembly out and 
recover the motor sealing grommet from the 
tailgate (see illustra tions). If necessary, 
unscrew the mounting bolts and separate tho 
motor and mounting brackot. Inspect tho 
motor mounting rubbers for signs of damage 
or deterioration, and renew if necessary.

Refitting
6 Ensure the grommet is correctly located in 
the tailgato, then manoeuvre the motor into 
position and loosely fit the retaining bolts.
7 Slide on tho mounting bush (aligning its 
mounting lug correctly) onto tho motor 
spindle, then refit the spindle nut. Ensure the 
bush is correctly located, then securely 
tighten the spindle nut and refit tho trim cap.
8 Securely tighton the motor mounting 
brackot bolts, then reconnect the wiring
9 Clip the inner trim panel into position on the 
tailgate, and securely tighten its retaining 
screws.
10 Refit the wiper arm as described in 
Section 14.

16.5a . . .  and remove the w iper motor 16.5b Check the sealing grommet
from  the tailgate condition
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17.6 Disconnect the washer hose(s) at the 
connections near the reservoir neck

17 Washer system components S 
-  removal and refitting \

1 The washer reservoir is located in the front 
right-hand corner of tho ongine compartment; 
on models equipped with headlight washers, 
the reservoir also supplies the headlight 
washer jets via an additional pump. On Estate 
models, art additional pump is fitted to the 
reservoir to supply the tailgato washer jet.

Washer system reservoir
2 Firmly apply the handbrake, then loosen the 
right-hand front wheel nuts. Jack up the front 
of the car and support it on axle stands. 
Remove the right-hand front roadwheei.
3 Remove the screws/fasteners, and take out 
the right-hand wheol arch liner from  
underneath Iho  right-hand wing. Similarly,

17.11 Disconnect the wiring connector 
and washer hose (arrowod). . .

17 .12b__ and remove its sealing
grommet

17.8 Removing the washer reservoir

lower or completely remove the engine 
undcrshieid. to  gain access to the reservoir.
4 Remove the right-hand front indicator light 
(see Section 7). On models fitted with front 
foglights, remove tho right-hand foglight unit.
5 Disconnect the wiring connectors from the 
washer reservoir fluid level sensor and the 
washer pump(s).
6 Working in the engine compartment, 
disconnect the washer hose(s) at the valve 
connection(s) on the washer reservoir neck 
(see illustration).
7 Remove the bolts securing the charcoal 
canister to the washer reservoir, and position 
the canister cHear.
8 Remove the reservoir retaining bolts, then 
lower the reservoir out (see illustra tion). If 
necessary, slacken and remove the screw 
securing the bumper end to the wing, to 
obtain extra clearance to enable the reservoir 
to be removed.

17.12a__ then ease the washer pump out
of position . . .

17.20 Disconnect tho wiring connecto r. . .

9 Refitting is the reverse of removal, ensunng 
that the hose(s) and wiring are securely 
reconnected. Refill the reservoir and check for 
leakage.

Washer pump 
Windscreen/headlight
10 Carry out the operations described in 
paragraphs 2  and 3. The windscreen washer 
pump is fitted to the rear of tho reservoir.
11 Position a container beneath the reservoir 
to catch the fluid, then disconnect the wiring 
connector and washer hose(s) from the pump 
(see illustration).
12 Carefully ease the pump out from the 
reservoir, and recovor Its sealing grommet 
(see illustrations).
13 Refitting is the reverse of removal, using a 
new sealing grommet if the original one shows 
signs of damage or deterioration. Refill the 
reservoir and check the pump grommet for 
leaks.
Tailgate
14 Firmly apply the handbrake, then jack up 
the front of the car and support it on axle 
stands. The tailgate washer pump is fittod to 
the front of the reservoir.
15 Remove the retaining screws/fasteners 
and remove the front section of the 
engine/transmission undercover.
16 Position a container beneath the reservoir 
to catch the fluid then disconnect tho wiring 
connector and washer hose(s) from the pump.
17 Carefully ease the pump out from tho 
reservoir and recovor its scaling grommet.
18 Refitting is the reverse of removal, using a 
new sealing grommet if the original one shows 
signs of damage or deterioration. Refill tho 
reservoir and check the pump grommot for 
leaks.

Washer fluid level sensor
19 Carry out the operations described In 
paragraphs 2 and 3. The fluid level sensor is 
fitted to the rear of the reservoir.
20 Disconnect the wiring connector from the 
sensor (see illustration).
21 Position a container beneath the reservoir 
to catch tho fluid, then carefully oaso the 
sensor out from the reservoir and recover its 
sealing grommet (see illustration)

17.21 . . .  then ease out the fluid level 
sensor and sealing grommet (arrowed)
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22 Refitting Is the reverse of removal, using a 
new sealing grommet if necessary. Refill the 
reservoir and check the sensor grommet for 
leaks.

Washer jets  
Windscreen
23 Open the bonnet, then prise out the 
retaining clips and fold back the insulation 
panel to gain access to the rear of the washer 
jots.
24 Disconnect the washer hose, then release 
the retaining clips and ease the jot out from 
the bonnet.
25 On refitting, securely clip the jet into 
position in tho bonnet, then reconnect the 
washer hose. Secure the insulation panel in 
position, then close the bonnet and check the 
operation of the jot.
26 If necessary adjust the nozzles using a 
pin, aiming one nozzle to a point slightly 
above the centre of the swept area and the 
other to slightly below the centre point to 
ensure complete coverage. Note that only 
vertical adjustment is possible.
Tailgate
27 Removo the high-level stop-light unit as 
described in Section 7.
28 Depress the retaining clips then ease the 
|ot out and disconnect it from the washer 
hose.
29 Refitting is the reverse of removal. 

Headlight wiper motor
30 Lift up the trim  cover, then slacken and 
remove the wipor arm retaining nut. Lift the 
blade off of tho headlight, then pull the wiper 
arm off its spindle and disconnect the washer 
hose (see illustra tions). If necessary, 
carefully ease the arm off the spindle using a 
pair of grips.
31 Remove the headlight unit as described in 
Section 7.
32 Disconnect tho wiring connector from the 
wiper motor, then undo the retaining bolts ana 
remove tho motor from the bumper (see 
illustrations).
33 Refitting is the reverse of removal. Prior to 
refitting the wipor arm, operate the motor to 
ensure it is correctly set to the al-rest 
position.

17.30a Unscrew the retaining n u t. . . 17.30b . . .  then pull the w iper arm from its  
spindle and disconnect the washer hose

17.32a Disconnect the w iring  
connecto r__

18 Radio/cassette/CD player -
removal and refitting

Note: The follow ing rem oval and re fitting  
procedure is to r the range o f in -car 
entertainment equipment fitted by Volvo.

Removal
1 Disconnect the battery negativo lead (see 
Disconnecting the battery).
2 Using a small, flat-bladed screwdriver, 
carefully depress the audio unit removal handles 
to tree them trom me unit (see illustration).
3 Fully extend the left- and right-hand 
handles and pull the unit out from the facia 
(see illustration)
4 Disconnect the aerial lead and wiring 
connectors and remove the audio unit (see 
illustration).

17.32b . . .  then undo the botts (arrowed) 
and remove the w iper m otor from  the 

bumper

Refitting
5 Refitting is the reverse of the removal 
procedure. On completion, connect the 
battery negative terminal and enter the 
security code.

19 Speakers -
removal and refitting

Removal
Facia-mounted speaker
1 Carefully prise out the speaker grille and 
remove it from the facia (see illustration).
2 Unclip the speaker and remove from the 
facia, disconnecting the wiring as it becomes 
accessible (sec illustrations)

18.2 Depress and extend the removal 
handles. . .

18.3 . . .  then uso the handles to pull the 
audio unit out

18.4 Disconnect the w iring plugs and 
aerial lead as they becomo accessible
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19.1 Unclip tho speaker grille . . .

7

19.2a . . .  then prise the speaker out from 19.2b 
the fa c ia__

. and disconnect it from tho wiring

19.3 Unclip the speaker grille from the  
door trim  pane l. . .

Front door-mounted speaker
3 Unclip and remove the speaker grille from 
the door inner trim panel (see illustration}.
4 Undo the retaining screws and remove the 
speaker from the panel, disconnecting the

19.4a . . .  then undo the retaining screws 
(arrowed). . .

wiring as it becomes accessible (see 
illustrations).
Rear speakers -  Saloon models
5 Unclip and remove the speaker grille from 
the rear parcel shelf (see illustration).

19.4b . . .  and withdraw the speaker from  
tho door

6 Undo the retaining screws and remove the 
speaker from the panel, disconnecting the wiring 
as it bocomcs acccsablc (seo illustration). 
Rear speake rs  -  E sta te  m ode ls
7 Unclip and remove the speaker grille from 
the rear piilar trim panel (see illustration).
8 Undo the retaining screws and remove the 
speaker, disconnecting the wiring as it 
becomes accessible (see illustrations).

Refitting
9 Refitting is the reverse of removal.

20 Radio aerial -  
removal and refitting

*
19.5 On Saloon models, unclip the 

speaker grille from  the rear parcel s h e lf.
19.6 . . .  then undo the retaining screws 
(arrowed) and lift out the rear speaker

Saloon models
1 Open the boot lid. thon undo the rotaining

19.7 On Estate models, unclip the speaker 19.8a . . .  then undo the retaining screws
grille from the rear pillar trim  panel. . . (arrowed)__

19.8b . . .  and remove the speaker,
disconnecting its wiring connectors
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20.4a On Saloon models, d isconnect the 
aerial lead . . .

scrowa and removo tho luggago compartment 
floor panol.
2 Peel the boot lid scaiing strip away from the 
left-hand side and base ot the boot lid 
aperture, then carefully unclip the luggage 
compartment rear trim panel upwards and 
remove it.
3 Removo tho Ijggage compartment loft- 
hand s*de tnm pa tel rear fasteners (loosen the 
centre screws a fow turns, then pull out the 
complete fastener) and fold the rear of trim  
panol inwards to gain access to the aerial. To 
improve access, remove tho front fasteners 
(located behind the rear seat back) and 
remove tho panel completely.
4 Disconnect the aerial lead, then undo the 
retaining bott securing the aerial earth lead to 
the body (see illustrations)
5 Traco tho drain tube back fmm th * ha** nf 
the aenal and free its sealing grommet from 
body (see illustration).

20.4b . . .  and unbolt the earth load from  
tho body

6 Slacken and remove thn mounting bolt, 
then disconnect the wiring connector from the 
aerial (see illustrations).
7 Free the upper end of the aerial from the 
sealing grommet and remove it from the car. 
Remove the sealing grommet from the body 
and store it with the aerial (seo illustrations).
8 Refitting is the reverse of removal. Prior to  
refitting the moulting bott, ensure the soaring 
grommet is coirectly fitted and the aerial 
mounting lug is correctly located in its slot in 
the body.

Estate models
9 Using a small, flat-bladed screwdriver, 
carefully pnse the roar courtesy light unit out 
from the headlining to gain access to the base 
of tho aerial.
10 Unclip tho connectors from the roof, then 
disconnect both the aerial lead and wiring 
connector. Take care not to allow the vehicle

20.6a Unscrew the mounting bo lt (noto 
locating lug -  a rrow ed). . .

2 0 .6 b  then disconnect the aerial w iring
connector

20.7a Remove the aerial assembly from
the b o o t. . .

20.7b . . .  and recover the sealing
grommet from  the body

20.5 Free the drain tube grom m et from  the 
body so it can be removed w ith the aerial

ond of the lead/zwinna to disappear behind the 
roof lining.
11 Unscrew the retaining nut and lift tho 
aerial off from the roof, noting its rubber seal.
12 Refitting ts the reverse of removal, 
ensuring the rubber seal is in good condition.

21 Cruise control system -
general information and 
component renewal

Refer to Chapter 4A.

22 Alarm/engine immobiliser 
system -
general information

Noto: This information ts applicable only to the 
anti-thett alarm and im m obiliser systems fitted  
by Volvo as standard equipment.

Alarm system
1 Most models fitted with remote central 
locking are also equipped with an anti-theft 
alarm system. The alarm Is automatically 
armed and disarmed when the car is 
locked/unlocked with the remote central 
locking transmitter. When tho car is locked, 
the indicator lights will stay on for 1 second 
and the alarm system LED on the facia will 
flash slowly; the alarm system will become 
active approximately 25 seconds (50 seconds, 
on early models) after locking tho doors If the 
LED stays on continuously when tt«  doors are 
loeked this ineiratn* that *ithn r a door, the 
bonnet or the tailgate/boot lid are not correctly 
shut, or the ult-asomc sensors have detected 
movement within the car.
2 The alarm system has switches on tho 
bonnet, tailgate/boot lid and each of the 
doors, and ultrasonic sensors on the door 
pillar to  detect movement inside the car. 
Should a door, the ta ilgato/boot lid or the 
bonnet be opened without first using the 
remote central locking transmitter to  unlock 
the doors, or movement be detocted within 
the car, the alarm systom will be triggered. 
When the syslem is triggered, the horn will 
sound and the indicator lights will flash for 
approximately 30 seconds. After this time the
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system autom atically resets, a lthough the 
LED will continue to flash for approximately
5 minutes. If the alarm has been activated, 
when the car is unlocked the LEO will flash 
continuously until the ignition switch ts turned 
on.
3 If the horn wiring is tampered with while the 
system is active (and even if the wires are cut), 
the horn will sound for 5 minutes.
4 Should the alarm system become faulty, the 
car should be taken to a Volvo dealer for 
examination. If a fault is present in tho system, 
the LED will flash rapidly whenever the ignition 
is switched on.

Immobiliser system
5 An engine immobiliser system is fitted as 
standard to all models and tho system is 
operated automatically every time the ignition 
key is inserted/removed.
6 The immobiliser system ensures that the 
car can only bo started using the original 
Volvo ignition key. The key contains an 
electronic chip (transponder) which is 
programmed with a code. When the key Is 
inserted into the ignition switch, it uses the 
current present In the sensor coil (which is 
fitted to the switch housing) to send a signal 
to the immobiliser electronic control unit 
(ECU). The ECU checks this code every time 
the ignition Is switched on. If tho key code 
does not match the ECU code, tho ECU will 
disable the starter, fuel and Ignition circuits to 
prevent tho ongine being started.
7 An ongine immobiliser warning tight is fitted 
to the Instrument panel to confirm that the 
immobiliser system is firictioning correctly If all 
is woll, the light should illuminate for 
approximately 3 seconds every time the ignition 
is switched on and thon go out. If the warning 
light fails to come on (check the butb first before 
assuming the system is faulty), remains 
illuminated after the initial period or comes on at 
any time when the engine is running then a fault 
is present in the system and the car should be 
taken to a Volvo dealer for testing. Note: If the 
warning ligh t flashes continuously when the 
ignition is sw itched on, the key code is not 
being recognised by tho ECU.
8 If tho ignition key is lost, a new one can be 
obtained from a Volvo dealer. Thoy have 
access to the correct key coda for the 
immobiliser system of your car and will be 
able to supply a new coded key. If necessary, 
your Volvo dealer can reprogram tho system 
ECU and supply new keys to suit, rendering 
the original koy useless.

23 Heated front seat 
components -
removal and refitting

Renewal o f the front seat heater pads 
should bo entrusted to  a Volvo dealer. 
Renewal Involves dismantling of the complex 
seat assembly. Heater pad renewal is 
especially difficult to achieve successfully. In

practice, it will be very difficult for tho home 
mechanic to carry out tho job without ruining 
the upholstery. The only item which is easily 
removed/refitted are the relays or operating 
switches (see Section 3 or 4).

24 Airbag system -  
general information 
and precautions

Note: Refer to Chapter 11 tor information on the 
ode impact protection system (SIPS) airbags.
1 All models are equipped with a 
supplementary restraint system (SRS) which 
incorporates a driver's airbag and front seat 
belt tensioners. On some models, a front 
passenger airbag is also incorporated in the 
system; these models can be identified by tho 
SRS AIRBAG marking on the top of tho 
passenger side of the facia.
2 The system comprises of the airbag unit(s) 
(complete with gas generators), the control 
unit (with an integral impact sensor), the seat 
belt tensioners, and a warning light in the 
instrument panel.
3 The system is triggered In the event of a 
heavy frontal Impact above a predetermined 
force; triggering is also dependent on tho 
point of Impact. The airbags are inflated within 
milliseconds, and form a safety cushion 
between the driver and steenng wheel and 
(where fitted) tho passenger and facia This 
prevents contact between the upper body and 
wheel/facia, and therefore greatly reduces tho 
risk of injury. The airbag then deflates almost 
Immediately. At tho same time, the control 
unit also operates trie front seat belt tensioner 
mechanisms (see Chapter 11 for details).
4 Every time the ignition is switched on, the 
SRS control unit performs a solf-test. During 
this time, the SRS warning light in the 
instrument panel is illuminated. After the self- 
test has been completed (this takes approxi
mately 10 seconds) the warning light should 
go out; if the engine is started before this time, 
the light will go out straightaway. If the 
warning light fails to come on (check the bulb 
firs t before assuming the system is faulty), 
remains illuminated after the initial period, or 
comes on at any time when the ongino is 
running, ihere is a tautt in the system. The car 
be taken to a Volvo dealer for examination at 
the earliest possible opportunity.

A  Warning: Before carrying out any
operations on the system, 
disconnect the battery negative 

terminal and wait a t least two minutes. 
Refer to ‘Disconnecting tho battery' in the 
Reference section o f this manual. When 
operations are complete, make sure no one 
is inside the car when the battery is 
reconnected then, with the driver’s door 
open, switch the ignition on from outside 
the car.

A  Warning: Note that the airbag(s)
must not be subjected to 
temperatures in excess of 100°C.

When the airbag is removed, ensure that it 
is stored the correct way up to prevent 
possible inflation.

A  Warning: Do not allow any
solvents or cleaning agents to 
contact the airbag assemblies. 

They must be cleaned using only a damp 
doth.

A  Warning: The airbags and control 
unit(s) are both sensitive to 
im pact If  either is dropped onto a 

hard surface or are damaged, they should 
be renewed.

A  Warning: Disconnect tho SRS
control unit wiring plug prior to 
using arc-weidrng equipment on 
the car.

A  Warning: Volvo state that the airbag 
units should be renewed every 10 
years. Tho expiry date of the units 

are given on a sticker attached to driver's 
side door pillar. On some vehicles, when the 
expiry date is reached, the airbag warning 
light will be permanently illuminated.

A  Warning: Never fit a child soat to 
the front passenger seat if  a 
passenger airbag is fitted to the 

car. Only fit child seats in tho rear of the 
car.

25 Airbag system components -
removal and refitting ^

Note: Refer to the warnings given in Section 24 
before carrying out the following operations.
1 Disconnect the battery negative terminal, 
wait at least two minutes betore proceeding 
(see Disconnecting the battery).

Driver’s airbag
Removal
2 Though not essential, to  improve access, 
release tho steering column height adjustment 
lever, then undo the retaining screws and 
unclip the upper and lower shrouds. Slacken 
and remove the two airbag retaining screws 
located behind the steering wheel, rotating 
the wheel as necessary to gain access to the 
screws (see illustration). The screws are Torx 
T30 type, and are fitted at an angle.

2S.2 Slacken and removo the airbag unit 
retaining s c re w s__
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25.3 . . .  then lif t  the un it away from  the  
steering wheel and d isconnect its w iring

Return the steerirg wheel to tho straight- 
head position, then carefully lift the airbag 
ssembly away frcm  the steering wheel, 
isconnecting the w ring connector from the 
iar of the unit (see illustration). Note that the 
irbag must not bo knocked or dropped, and 
hould be stored with its padded surface  
ppcrmost. 
le f i t t in g
Reconnect the w iing  connector, then seat 

ie airbag unit centrally in the steering wheel, 
taking sure the wire does not become  
apped. Fit tho retaining screws and tighten 
» m  to the specified torque setting. Refit the 
Dlumn shrouds, if removed.
Ensure no one is inside the car, and 

sconnect the battery. With the driver's door 
pen, turn on the ignition switch from outside 
le car. and check the operation of the airbag 
■aming fight.

Inver’s airbag contact unit 
le m o va l
Remove the airbag as described in 

aragraphs 2 and 2, thon refer to  Chapter 10 
nd remove the steering wheel.
If not already done, release tho steering 

olumn height adjustment lever, then undo 
\o retaining screws and unclip the upper and 
iwer shrouds (see illustrations).
Disconnect the wiring connector from the 

ontact unit (see illustration).
Remove the screws, then unclip and 

smove the contact unit from  the switch

25.7a Undo the reta in ing screw s  
(a rrow ed). . .

holder, disconnecting the horn contact wiring 
connector as it bocomes accessible (see 
illustrations).
Refitting
10 Pnor to refitting, it is necessary to ensure 
that the con tact unit is centralised. If the 
locking screw was correctly used on removal, 
this will not be a problem. New contact units 
are supplied co rrecty  positioned. It there is 
any doubt, centralise the unit as follows. Undo 
the locking screw, then retain tho outside of 
the contact unit and rotate the centre fully 
anti-c lockw ise until resistance is fe lt. From 
th is point, rotate the centro approxim ately  
three turns in a clockwise direction to bring 
the centre locking lug into alignment with the 
screw locating point, then lightly tighten the 
screw to lock tho contact unit in position.
11 Reconnect the horn w iring connoctor, 
then clip  the contact unit securely onto  tho 
switch holder. Refit the retaining screws and 
tighten them to the specified torque.
12 Ensure the wiring is correctly routed, then 
reconnect the wiring connector to  the contact 
unit.
13 Refit the steering column shrouds 
correctly to  tho column and socurety tighten 
their retaining screws.
14 Refit the steering wheel as described in 
Chapter 10. When the battery is reconnected, 
ensure no one is Inside the car. W ith the 
dnver’s door open, turn on the ignition switch 
from outside the car and check the operation 
of the airbag warning light.

25.7b . . .  then unclip the upper and lower 
colum n shrouds

Passenger airbag 

Removal
15 Romove the facia (see Chapter 11).
16 Undo tho retaining screws and rem ov* 
the heating/ventilation duct assembly from the 
rear o f the facta.
17 Disconnect tho wlnng connector, theo 
remove the retaining bolts and airbag unn 
from the facia. Note that the atruay must net 
be knocked or dropped, and should be stored 
with its bag surface uppermost.
Refitting
18 Manoeuvre the arbag into position and 
refit the retaining bolts, tightening them to the 
specified torque settirg.
19 Ensure the wiring is correctly routed, t* * - ’ 
securely reconnect tho wiring connector.
20 Refit the heating/ventilation due; 
assembly, making sure it is correctty engaged 
with the facia vents, and securely tighten -n  
rotaining screws.
21 Refit the facia as described in Chapter : * 
When the battery is reconnected, ensure no  
one is inside the car. W ith the driver's door 
opon, turn on the ign tion switch from outside 
the car and check the operation of the ar'fcac 
warning light.

S flS  control unit 
Removal
22 Remove the centre console as desc^oe: 
in Chapter 11.

25.9a . . .  then undo the reta in ing screw s  
(a rrow ed). . .

25.9b . . .  a rd  lif t tho  un it away,
d isconnect ng the hom  w iring

25.8 D isconnect the w iring  connector 
fro m  the contact u n it . . .
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25.23 SRS contro l un it w iring 
connector (1) and reta in ing bo lts  (2)

23 Release the retaining clip and disconnect 
the wiring connector from the control unit (see 
illustration).
24 Unscrew the retaining bolts and remove 
the control unit from the car.
Refitting
25 Ensure the mating surfaces of the control 
unit and body are clean and dry, then 
manoeuvre the SRS control unit into position. 
Refit the mounting bolts and tighten to the 
specified torque.

26 Reconnect the wiring connector to the 
control unit, and secure it in position with the 
retaining clip.
27 Refit the centre console as described in 
Chapter 11. When the battery is reconnected.- 
ensure no one is inside the car. W ith the 
driver’s door open, turn on the ignition switch 
from outside the car and check the operation 
of the airbag warning light.

Seat belt tensioners
28 Refer to Chapter 11.



Key to symbols

Bulb

Swnch

Multiple 
contact
switch ..j
(ganged) -S>

Fuse/fusibte w  
link and “  
rating

Resistor

Variable 
rasiStOr

Internal 
connection

Connections to other circuits 
(e.g. diagram 3/gria tocaooo 
82. Orection ot arrow denotes 
current flow.)

WVo colour
(Rod v*4re/wtv.e tracer) 

Screened cable

— — -  R/W —  “

7 —

Denotes attwrwrtwo wiring 
vacation (bracket*}

Earth connection via 
component body •  direct 
earth (dashed lines denote 
pan of larger ltem>

Standard terminal Identification (typical)

15 Ignition switch'ignition' position30 Battffry +ve
31 Earth
60 Ignition switch 'start pcs-tion
61 Charge warrvng ttghl
76 Ignition switch 'accessory' position 
85 Relay winding input
66 Relay winding earth
87 Relay output
87a Relay output

E1
E2
E3
E4
E5
E6
E7
E8
E9
E10
E11
E12E13
E14
E16
E16
E17
E18
E19
E20
E21
E22
E23
E24
E2S
E26

Earth locationt
LH *ront engine compartment
RH front engine compartment
Near battery
Centre bulkhead
Behind instrument cluster
Behind instrument duster
By Igniboncoii
By ignrtlon coil
New LH rear light
Near RH tear light
LH rear light
RH rear light
RH rear roof panel
On bans, tunnel between front seats
On reinforcement pane*
By fuel filler cap 
By handbrake
By ABS control module support 
Growd terminal 
Transmission ground rail 
LH B‘ pillar 
RH B pillar 
LH rear C’ pMar 
RH rear 'C  pilar
On transmission tunnel under dash 
On transmission

Typical passenger compartment fusebox
Fvse ftrtine Cfecuf protected
1 25A Heater blower
2 20A Accessories
3 10A Accessories
4 10A Reversing lights, bulb failure unit
6 IDA Cruise control
6 20A Healed seats, sktelail lights, interior 

lighting, tog lights
7 10A Interior lighvng, indicators, Instrument 

panel, paksng lights
8 20A Hazard warning lights
9 15A Power seats, rado, etectnc windows 

and rumors
10 10A Rear wasfWvipo
11 10A Central locking, airbag, fuel Injection 

Sun roof, interior bghtTng. heated 
rear windows and mirrors, headlights, 
heater btower

12 ISA

13 15A Cigar lighter, front/rear parking lights, 
<*agnostic socket, headlight leve&ng

14 20A Headlight wipers, front wash/wipe

i— - 2 0
nr>

□ □ “ S3
ZXTi
CJIU

[ i  -j - j L 1.J
i - l - J

Typical angina fusebox (angina bay bulkhead)

Futa Rate? Oeutomttctod

17 16A Fuel pump
IB 10A Oxygen sensor
19 •
20 •

21 20A Passenger power seat
22 •

23 10A ABS control module

fia t Attmg OraMpft*telad

1 12QA Alternator, supply to (uses
2,3.4,5.6 and 7, Diesel glow plugs

2 40A Soppy to passenger fusebox
3 25A Heated roar window and mirrors
4 20A Horn fogSgttts, alarm
5 10A Power supply for keyless entry.

radio memory, instruments. Interior
lighting, electric atrial

6 20A Power suppy to keytess entry system.

7
central locking

r
8 20A Power driver's seat
9 ISA Aircontftiorvng
10 10A Stoplights
11 40A ignition switch, cruise control
12 SOA ABS relay
13 20A Fu*i injection
14 20/30A High and low beam
15 30A Radiator tan
16 30A Electric windows, passenger power jest

cl ’0QQ3Q3OQ
>» *  r  »  0  m as

g dBHtffi

1

J • I  ft • 9 • 'S

♦ O fV t

Diagram 1: Information for wiring diagrams • typical
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Storting and charging

Automatic 
transmission •*, -5 

unit (ATH w

ImmobflMT
(M/T)

|30!^'l5't5;56 
i £ ‘ S " “

_  ; o ] c r
□  t a r

^Tl rr
In 41ifi

CD

J.
E3

Alternator
warning

light

E20
E20

Key to Items
1 Battery
2 Starl er motor
3 Alternator
4 Ignition switch
5 Engine fusebox
6 Passenger fusebox
7 Starter Inhibitor relay
8 Fenix transmission control unit
9 Kickdown switch
10 Economy/spod mode switch
11 Winter mode switch
12 Automatic transmission unit 

a = shift lock switch
b a transmission solenoid valves 
c = output shaft speed sensor 
d = oil temperature sensor 
e = input shaft speed sensor

13 Brake pedal switch
14 Shift lock

A ?  3>’ Gear sekxrtor 
warning light

Automatic transmission - 
models with Fenhc fuel Injection

Automatic 
transmission 
warning light

Stop light 
switch

Wire colours
S3 Black ft Red
P Pink Oft Orange
G ft Grey BN 0/own
BL Blue VO V-olet
W WMe Y Yellow
ON Gran Y/Qft Y#ttovt/Grey

Starter
Inhibitor

relay

Diagram 2 : Starting, charging and autom atic transmission (models w ith Fenix fuel injection)



Horn and cigar tighter
Interior

Illumination
(dimmod)

m
----- GN — <*> U

■QN/SB-K? H

E3

E5

•SB

EE!

GN/S8

E6

Key to ftema
I Battery
4 Ignition switch
5 Engine fusebox
6 Passenger fusebox
8 EMS 2000 transmission control unit
9 Kickdown switch
10 Economy/sport mode switch
I I  Winter mode switch
12 Automatic transmission unit 

a ■> shift lock switch
b = transmission solenoid valves 
c =■ output shaft speed sensor 
d = ofl temperature sensor 
e = input shaft speed sensor

13 Brake pedal switch
14 Shift lock
17 Horn
18 Horn switch
19 Cigar lighter

Gear selector 
warning light

Automatic Iranimfas/on • models 
with EMS2000 foot Injection

Stop light
:h

Wire cotours 
SB BiacK f l  Red
P Pink OR Orange
GR Grey BN Brown
BL Blue VO Volet
W Wlvto Y Yellow
ON Green Y/QR Yo*ow/G«y

Diagram 3 : Horn, cigar lighter and automatic transmission (models w ith EMS 2000 fuel injection)



Key to Items 
1 Battory
4 Ignition switch
5 Engine fusebox
6 Passenger fusebox
25 Fuel injection main naiay
26 Oxygen sensor
27 Knock sensor
28 Map sensor
29 Throttle potentiometer
30 Camshaft position sensor
31 Engine coolant temp sensor
32 Air temp- sensor
33 Engine speed sensor
34 C ooting fan relay
35 CooBng fan motor
36 Ignrtion cott
37 Suppressor
38 Canister putge vatve
39 Fuel pump
40 Id * air control va*«
41 Fuel injector
42 Fentx 5.1 control unit
43 Sparkplug

i50i>5 16 15[6C
i 4'

i o b {■pMoO '
m 'o C S S Ot:

1
S

L.
□

W in cotours
SB Black ft Red
P Pwk OR Orange
GR Qrey 8N Brown
BL Blue VO W>l<H
W White V Yellow
GN Green Y/OR Yellow/Grey

- i  O — A  6  &
38 11 26 13 43 m 36

2  £ g  §  £  8 8  *

i
29 28 32 24 48 }  3 »  SO 2S

U iA  U iA
17 !8 23 18 8  4 4  1 0  4 6

•aw  
r  A . .

Diagram 4 : Fenix 5.1 fuel injection
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■SO 76'15115 5C
- X O - l o : Key to Items 

Baitify 
Ignslon sw4:h 
EngMfuwKui 
P«norgai lus«5c»
FuM tn^ction nan rety 

IS F m *  c>i’9«n Mnaor 
77 Knock w itc r 
W ThroW* po**rWom*tfli 
90 Camtha^ petition atrtoi
31 Eogirw coo«*n« i«mp. Mnao'
32 Airtcrap Mnso>
93 Engin* cptvS x^sot
34 Cooiinj tar. '•i.iy
35 O x/irv j l»r -wtCT
36 br>9onco<
37 Socprm of
36 Carat* purge v*v«
39 Fo& puno
40 tcM M CCOWt vato
41 Fj«<K)j«cM>
4S EMS fOOO control on*

Soars plug 
Turbo cortrct v» *t

45 Rev oxyg*n Mnoor 
44 Mom  lit  «0» MnM '
47 A*C0n6Uor«tgpr«SMf»*«n»er
4 6  M ih X M ttn u ?
49 Crar*£a»*v««MaticiU*a!«r 
(0  Cooing tor. «i^i speeo f*iav

Diagram S : EMS 2000 fuel in jection
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Etactronk: Instruments and 
outside air temperature sanaor

lJlT̂o1 18pr1*50

Ti n o !
,"S0o2L."0 ■ ■ i

W in coloon
SB Black 
P Pink 
GO Gfoy 
BL Blue 
W While

Key to  items 
Banaty 
lgn*or> tw x ti 
EngnefuMbOX 
P*Mong«r tusebouk 

S5 IrtJtrumsrt csustei 
6 *  mlcraconliOMr 
el • tntocantar Osptey 
It  » lectwnaCM 
gl • tpMOoratar 
*it a sutttfaakMmp gauge 
ll a mtrument Ifcimnkieri 

65 W octnw
46 Owtkto M  tartperatux tenaor 
6? [VagnoMc aockat 
M UgMtwrtofl

• a Mto'»e«flghl 
M LH r*ar partr^ ight
70 RH r«ar M iW r^ ight
7 1  i H V o n p a t t f l g i i a *
72 OH serving tgM
73 LH *it>m M * market 
7* AM front side m vVtr 
76 LHrwr wJnmaiVw
76 RH rear stdamadiar
77 LH tall ItgN 
7® RH tail bght
79 NunOtr plato kgM

E11 (S40) E12 (S40)
E3 E9 (V40) E9 (V40)

E12 (S40) —
E10(V40) E1/E2 * 2 "

Diagram 7: Electronic instruments, diagnostic sockot front and rear side marking and parking lights
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82
88

83
88

 
S

:&J T

Main beam 
warning light

HnixUighta . 13075 18115 50)1 (5 5~3Ti 4ok>i_l_ i1 lU'C'i 1i«!o£iofo
i a i b W d

Stop and r t  versing light*

-  - - -  - -  -  W /SB -**- ■*.

V , | ........ ■ “ '» 6 * i - " GN/OR"  ------------- Oy
V> — —  —  — — B U Y ------------------------—( £

Key to Items

4 Ignition rwrton
5 Eflgm* tuwtoa*
e P«sHflgst lu««Oa>

Uobl *wrtct> 
i  » (kM/hMOnam
RM naadkg^i 
Men i-s/rtrig i*>mi 
Twin hewfigm utoy Rutio only) 
todtcelpr OiMdPqW flip  WtACA 
R *t« r£ n g  *gh( iw ltcfi 
Stop >QN tw ite* 
Bt*>Mu>*uni 

0 1 LH rx witog tgdl (S401 
M RH rvvwung IgM <S40|
95 RWrtyvnj kgnt A/40)
00 LH *ui> fcgM
»? RH MOO 4flW
9 6  H>gr> **v«l s lop  BtT’l

C ru ise  c o n tro l

±\ ±
E5 E6

V

Automatic
trarumisaJon

Bulb out 
warning light

Tow hitch

Wi/» coiours
SB Blac* A Rod
P Pink Off Orange
GR Grey BN Brown
BL BkM VO Violet
IV White V Yrtow
ON Green Y/OR Y©«ow/3rey

E12 (S40) 
E10(V40)

E12(S40) 
E9 (V40)

Diagram 8 :  Headlights, stop and reversing lights
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RH indicator 
warning Hght

Key fo Items
Batttty 
ignAonftMttcti 
Engmt tu&oci 
P atM ngarfauba*

08 Ugrx twAcn
• « M rtosftgn 
b •  tn fV rn r  fog t<M 

#9 lrv>£atO(/tMa(8ght OOIWXCM 
tCO Uxoobrt m ScM n retoy 
101 LH rear n d c tfo r 
IC& Rh wm w fceta
103 LH kcx* bjm per
104 RH front twmpe' ̂ ndioxar
105 LH (ror* Indicator 
'.Oe RH troot ntfKm v
'OT Htttrd warning i»«ch 
’O BFtcnitogi^* ccntoo modde
'OOlHfrenttoo»BM 
110 RH front iogsflht 
in  f»o»f

E11 (S40) 
E9 (V40)

~  E12(S40)
E1/E2 E9 (V40)

Direction matcetors and 
hazard warning tights

I ' 30'7S;15t15 5C1 'j:r.t3 n
n’■ obi

i'* £ uoo

n  Front and rear togUghts

*V l5 tf 'e i’ r .V

q J  _ t J Vr j

rr?=̂ J 1s I  S I r

u u l i- ■ i M W i r -

S 3
1/4 1 *  2/B 1/9 ?/t V#

Front fogHght 
warning light

Rear foglight 
warning light

Mfrvcofours
Sfl Black R Red
P Pink OR Orange
OR Gray BN Brown
BL Biuc HO Vtotet
W WM« Y Yefcow
ON Green Y/QR Yettow/Gr»y ! E1/E2 E12 WWJ

Diagram 9 :  Direction indicators, hazard warning and fog lights
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>«
^ ---1

\Y  f

k7 k p w

U  TT— J i I 
U d — ' 1

r r rn

E3
E1/E2

Headlight wiper

Key to /rams
I Bauery 
4 Ignition swteh
4 Engine (UMbo*
6 Pasunow taaboa 
65 Ughlewach

•  » *4*'*«ioal<ghi 
<36 Hm cDqM «fi)us(m«nt rMMtar
136 LH needtlgtt nu ttm tn t motor
137 RH tew jHprt ad|u*tment 'notor
138 W iJtlV rW  switch

a m taJgate *as*v*np» 
b > vwvftcre«n wa>tM« 
o *  wMiCfean viftar 
d * wMt&etn wv& fetay 

130 LH haMS?* wtptr motor
140 RH headMflirt *<ee> mow
141 W rajKflM n w mNK pump
142 R«ar wairter pump
143 Front «rtper rrtttor
144 Rear wiper motor
145 Roar w iparr«*y

W in colours
SB Black R Bed
P Pink OR Otanga
OR Grey BN Brown
BL BMo VO Violet
W White Y VWtow
ON Green YIQR YtUow/Grey

Diagram 11: Headlight levelling, headlight wiper, front and rear wash/wipe
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Front •toctrtc windows

an

K«y to /terns 
Battary
Ignition x*ttch 
Engr>« fu«at>o<
Pauangat hnobo

175 D rv *'* m irof *v*lo*l
176 Pwsongar’s mirror «wBct<
177 !> *« »  door m na
178 PasMrigar* door n iro r 
17V B*CVk  wrutcn* r*r«y 
180 CWw • window »«ttcn m

otn^aconao**
1(1 Paeeeogw'i wmxm tw tcn r  

c«otr« oonaot*
182 Onv«r t  window *w lch In 

dr**r»door
183 Passenger's w idow  iw itc n ii 

passengers door
184 Oliver f  avtodowm ’M y 
1*3 Oliver i  wtndowmotcr
' 96 Passenger's w«dow mc«or 
<87 Asoag control umt 
186 Steering wfcee* ctoc* spring
189 Drlv«r f  tttM g unA
190 P*»aenger's#itM9 un«
191 PnMpger's seel bed terM nar
192 (Myers teat beft Mn&oner

W in colours
SB Black R Red
P Pink OR Orange
OR Grey BN Brown
BL Bine VO Violet
W White Y Yeaow
Gti Greon YiOft YeOow/Gwy

Diagram 13: E lectfc mirrors and front windows, airbag and seatbelt tensioners
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Dimensions and weights___________________
Note: All figures are approximate, and may vary according to model. Refer to manufacturer's data for exact figures.

Dimensions
Overall length:

Up to May 2000 .....................................................  4 ......................... 4483 mm
May 2000 onwards............ ................................................................. 4516 mm

Overall widtti (including mirrors).............................................................  1717 mm (1897 mm)
Overall height:

Up to May 2000 .................................................................................  1411 mm
May 2000 onwards:

S40 .................................................................................................. 1422 mm
V40 .................................................................................................  1425 mm

Wheelbase:
Up to May 2000 .................................................................................. 2550 mm
May 2000 onwards.............................................................................  2562 mm

Weights
Kerb weight (typical)................................................................................ 1250 kg
Maximum gross vehicle weight (typical).................................................  1720 kg
Maximum roof rack load.........................................................................  100 kg
Maximum trailer weight:

Unbraked ...........................................................................................  645 kg
Braked:

1.6 litre m odels...............................................................................  1000 kg
1.8 litre m odels...............................................................................  1200 kg
1.9 and 2.0 litre models .................................................................  1400 kg



ref*2 Conversion factors
Length (distance)
Inches (in) x  2 5 .4 Millimetres (mm) X 0 .0 3 9 4 £ Inches (in)
Feet (ft) x  0 .3 0 5 Metres (m) X 3 .2 8 1 m Feet (ft)
Miles x  1 .6 0 9 = Kilometres (km) X 0 .6 2 1 - Miles

Volume (capacity)
Cubic inches (cu in; in ’) x 1 6 .3 8 7 = Cubic centimetres (cc; cm") X 0 ,0 6 1 a C atw  inches (cu in; in’)
Imperial pints (Imp pt) x 0 .5 6 8 a Litres (1) X 1 .7 6 Imperial pints (Imp pt)
Imperial quarts (Imp qt) x 1 .1 3 7 = Litres (1) X 0 .8 8 s Imperial quarts (Imp qt)
Imperial quarts (Imp qt) X 1 .2 01 B U S  quarts (U S  qt) X 0 .8 3 3 £ Imperial quarts (Imp qt)
U S  quarts (U S  qt) X 0 .9 4 6 = Litres (1) X 1 .0 5 7 « U S  quarts (U S  qt)
Imperial gallons (Imp gal) X 4 .5 4 6 = Litres (1) X 0 2 2 s Imperial gallons (Imp gal)
Imperial gallons (Imp gal) X 1 .2 01 = U S  gallons (U S  gal) X 0 .8 3 3 s imperial gallons (Imp gal)
U S  gallons (U S  gal) X 3 .7 8 5 S Litres (1) X 0 .2 6 4 s U S  gallons (U S  gal)

Mass (weight)
Ounces (02) X 2 8 .3 5 n Grams (g) X 0 .0 3 5 X. Ounces (02)
Pounds (lb) X 0 .4 5 4 = Kilograms (kg) X 2 .2 0 5 c Pounds (lb)

Force
Ounces-force (ozt; oz) X 0 .2 7 8 = Newtons (N) X 3 .6 9 Ounces-force (ozf; oz)
Pounds-forco (Ibf; lb) X 4 .4 4 8 s Newtons (N) X 0 .2 2 5 a Pounds-force (lbf; lb)
Newtons (N) X 0.1 = Kilograms-force (kgf; kg) X 9 .8 1 x Newtons (N)

Pressure
Pounds-force per square inch X 0 .0 7 0 = Kilograms-force per square X 1 4 .2 2 3 e Pounds-force per square inch
(psi; Ibf/in7; lb/irr) centimetre (kgf/cnf; kg/crrr) (psi; Ibf/irr'; lb/in’)
Pounds-force per square inch X 0 .0 6 8 = Atmospheres (atm) X 1 4 .6 9 6 X Pounds-force per square inch
(psi; Ibf/irr'; lb/in7) (psi: Ibf/in’ ; lb/in')
Pounds-force per square inch X 0 .0 6 9 = Bars X 1 4 .5 s Pounds-force per square inch
(psi; lbf/in:; lb/in') (psi; Ibf/in7; lb/in7)
Pounds-forco per square inch X 6 .8 9 5 3 Kilopascats (kPa) X 0 .1 4 5 as Pounds-force per square inch
(psi; ibf/m '; lb/in7) (psi; ib f/irr; lb/in-’)
Kilopascats (kPa) X 0 .0 1 c Kilograms-force per square 

centimetre (kgf/cnrr; kg/cm5)
X 9 8 .1 = Kilopascals (kPa)

Millibar (mbar) X 1 0 0 = Pascals (Pa) X 0 .0 1 = Millibar (mbar)
Millibar (mbar) X 0 .0 1 4 5 Pounds-force per square inch 

(psi; lbf/in‘ ; lb/in1)
X 6 8 .9 4 7 m Millibar (mbar)

Millibar (mbar) X 0 .7 5 = Millimetres of mercury (mmHg) X 1 .3 3 3 ■= Millibar (mbar)
Millibar (mbar) X 0 .4 0 1 = Inches of water (inH?0) X 2 .4 9 1 = Millibar (mbar)
Millimetres of mercury (mmHg) X 0 .5 3 5 s Inches of water (inHjO) X 1 .8 6 8 s Minimetres of mercury (mmHg)
Inches of water (inH2OJ X 0 .0 3 6 m Pounds-force per square inch 

(psi: Ibf/in2: lb/in-")
X 2 7 .6 8 s Inches of water (inHjO)

Torque (moment of force)
Pounds-force inches X 1 .1 5 2 - Kilograms-force centimetre X 0 .8 6 8 — Pounds-force inches
(ibf in; lb In) (kgf cm; kg cm) (lbf in; lb in)
Pounds-force inches X 0 .1 1 3 = Newton metres (Nm) X 8 .8 5 = Pounds-force inches
(lbf in; lb in) (Ibf in; lb in)
Pounds-force inches X 0 .0 8 3 s Pounds-force feet (lbf ft; lb ft) X 12 s Pounds-force inches
(Ibf in; lb in) (Ibf in; lb in)
Pounds-forco feet (Ibf ft; lb ft) X 0 .1 3 8 — Kilograms-force motres 

(kgf m; kg m)
X 7 .2 3 3 — Pounds-force feet (lbf ft; lb ft)

Pounds-force feet (lbf ft; lb ft) X 1 .3 5 6 — Newton metres (Nm) X 0 .7 3 8 B Pounds-forco feet (Ibf ft; lb ft)
Newton metres (Nm) X 0 .1 0 2 = Kilograms-force metres 

(kgf m; kg m)
X 9 .8 0 4 — Newton metres (Nm)

Power
Horsepower (hp) X 7 4 5 .7 3 Watts (W) X 0 .0 0 1 3 = Horsepower (hp)

Velocity (speed)
Miles per hour (miles/hr, mph) X 1 .6 0 9 3 Kilometres per hour (km/hr; kph) x 0 .6 2 1 =• Miles per hour (miles/hr; mph)

Fuel consumption*
Miles per gallon. Imperial (mpg)I X 0 .3 5 4 = Kilometres per litre (km/1) X 2 .8 2 5 c Miles per gallon. Imperial (mpg)

x 0.425 = Kilometres per litre (km/1) x 2.352 3 Milos per gallon, US (mpg)Miles per gallon, US (mpg)

Temperature
Degrees Fahrenheit c(*C x1 .8 ) + 32 Degrees Celsius (Degrees Centigrade; "C) = (®F - 32) x 0.56
* It is common practice to convert from miles per gallon (mpg) to Iitros/100 kilometres 0> 100km). where mpg x 1/100 km =  282



Buying spare parts ref«3
Sparo parts are available from many 

sources, including maker’s appointed 
garages, accessory shops, and motor 
factors. To be sure of obtaining tie  correct 
parts, it may sometimes be necessary to 
quote the vehicle identification number. If 
possible, it can also be useful to take the old 
parts along for positive identification. Items 
such as starter motors and alternators may 
be available under a service exchange 
scheme -  any parts returned should always 
bo clean.

Our advice regarding spare part sources is 
as follows:

Officially-appointed garages
This is the best source of parts which are 

peculiar to your car. and are not otherwise 
generally available (eg badges, interior trim, 
certain body panels, etc). It is also the only 
place at which you should buy parts if the 
vehicle is still under warranty.

Accessory shops
Theso aro very good places to buy 

materials and components needed for the 
maintenance of your car (oil, air and fuel 
filters, spark plugs, light bulbs, drivebelts. oils 
and greases, brake pads, touch-up paint, etc). 
Parts like this sold by a reputable shop are of 
ihe samo standard as those used by tho car 
manufacturer

Motor factors
Good factors will stock all the more 

important components which wear out 
comparatively quickly, and can sometimes 
supply individual components needed for tho 
overhaul of a larger assembly. They may also 
handle work such as cylinder block rebonng, 
crankshaft regrinding and balancing, etc.

Tyre and exhaust specialists
These outlets may bo independent or 

members of a local or national chain. They

frequently offer competitive prices when 
compared with a main dealer sr local garage, 
but it wd pay to obtain several quotes before 
making a decision. Also ask what 'extras’ may 
be added to the quote -  tor Instance, fitting a 
new vaJve and balancing the wheel are both 
often charged on top of the price of a new 
tyre.

Other sources
Beware of pans of matorials obtained from 

market stalls, car boot sales or similar outlets. 
Such items are not invariably sub-standard, 
but there is little chance of compensation if 
they do prove unsatisfactory In the caso of 
safety-critical components such as brake pads 
there is tne risk not only of financial loss but 
also of an accident causing injury or death.

Socond-hand components, or assemblies 
obtained from a car breaker can be a good 
buy m some circumstances, but this sort of 
purchase is best made by the experienced 
DIY mechanic.

Vehicle identification numbers
Modifications are a continuing and 

unpublicised process in vehicle manufacture, 
quite apart from major model charges. Spare 
parts manuals and lists are compled upon a 
numerical basis, the individual vehicle 
identification numbers being essential to 
correct identification of the component 
concerned.

When ordering spare parts, always give as 
much Information as possible. Quote the 
vehicle type and year, vehicle identification 
number (VIN), and engine number, as 
appropriate.

The vehicle identification num ber (VIN) is 
riveted to the centre of the engine 
compartment bulkhead, and is visible with me 
bonnet open. The vehicle identification 
(chassis) number is also stamped onto the 
bulkhead, next to the VIN plate, and on a plate 
attached to tho driver’s end of the facia, which 
is visible through the windscreen (see 
illustra tion). Throughout the manual, it is 
sometimes necessary to identify the model 
year of tho car, which can be done using the 
tenth digit of the vehicle identification number, 
as follows:

VIN 10th lotter Model year
T 1996
V 1997
W 1998
X 1999
Y 2000
Z 2001
A 2002
B 2003
C 2004

The engine code, engine number and 
manufacturing number can be found on the 
sticker attached to the top of the timing bett 
cover (see illustration). The engine number ss 
also stamped on the front of the cylinder 
block, at the transmission end.

The VIN plate (1) is riveted to the engine compartment bulkhead. The stickor attached to the tim ing bett cover has the engine coda, 
and the VIN (chassis) number (2) is also stamped next to  it engine number and manufacturing numbers on it



ref.4 General repair procedures
Whenever servicing, repair or overhaul work 

is carried out on the car or its components, 
observe the following procedures and 
instructions. This will assist in carrying out the 
operation efficiently and to a professional 
standard of workmanship.

Joint mating faces and gaskets
When separating components at their 

mating faces, never insert screwdrivers or 
similar implements into the joint between the 
faces in order tc prise them apart. This can 
cause severe damage which results in oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved by tapping 
along the jo int with a soft-faced hammer In 
order to break the seal. However, note that 
this method may not be suitable where 
dowels are used 'or component location.

Where a gasket is used between the mating 
faces of two corrponents, a new one must be 
fitted on reassembly; fit rt dry unless otherwise 
stated in the repsir procedure. Make sure that 
the mating faces are clean and dry. with all 
traces of old gasket removed. When cleaning a 
joint face, use a tool which is unlikely to score 
or damage tho focc, ond rcmovo any burro or 
nicks with an oilstone or fine file.

Make sure that tapped holes aro clcanod 
with a pipe cleaier. and keep them free of 
Jointing compound, if this is being used, 
unless specifically instructed otherwise.

Ensure that all orifices, channels or pipes 
are clear, and blow through them, preferably 
using compressed air.

Oil seals
Oil seals can be removed by levering them 

out with a Wide fla-bladed screwdriver or similar 
implement. Alternatively, a number of solf- 
tapping screws rray be screwed into the seal, 
and these used as a purchase for pliers or some 
similar device in oider to pull the seal froe.

Whenever an oil seal is removed from its 
working location, either individually or as part 
of an assembly, it should be renewed.

The very fine sealing lip of the seal is easily 
damaged, and will not seal if the surface it 
contacts is not ccmplotety ciean and free from 
scratches, nicks or grooves. If the original 
sealing surface of the component cannot be 
restored, and the manufacturer has not made 
provision for slight relocation of the seal 
relative to the sealing surface, the component 
should be renewed.

Protect the lips of the seal from any surface 
which may damage them in the course of 
fitting. Use tape or a conical sleeve where 
possible. Lubricate the seal lips with oil before 
fitting and. on dual-lipped seals, fill tho space 
between the lips with grease.

Unless otherwise stated, oil seals must be 
fitted with their sealing lips toward the 
lubricant to be soiled.

Use a tubular drift or block of wood of the 
appropriate size to install the seal and. if the 
seal housing is shouldered, drive the seal 
down to the shoulder. If the seal housing is

unshouldored, tho seal should be fitted with 
its face flush with the housing top face (unless 
otherwise instructed).

Screw threads and fastenings
Seized nuts, bolts and screws are quite a 

common occurrence where corrosion has set 
In, and the use of penetrating oil or releasing 
fluid will often cvercome this problem if the 
offending item is soaked for a while before 
attempting to retease it. The use of an impact 
dnver may also srovide a means of releasing 
such stubborn fastening devices, when used 
in conjunction with the appropriate  
screwdriver bit or socket. If none of these 
methods works, it may be necessary to resort 
to the careful application of heat, or the use of 
a hacksaw or nu; splitter device.

Studs are usually removed by locking two 
nuts together o r the threaded part, and then 
using a spanner on the lower nut to unscrew 
the stud. Studs or bolts which have broken off 
below the surface of the component in which 
they are mounted can sometimes be removed 
us.ng a stud extractor. Always ensure that a 
blind tapped hole is completely free from oil, 
grease. wator ot other fluid before installing 
the bolt or stud. railure to do this could cause 
the housing to crack due to the hydraulic 
action of the boll or stud as it is screwed in.

When tightening a castellated nut to accept 
a split pm, tighten the nut to the specified 
torque, where applicable, and then tighton 
further to the next split pin hole. Never slacken 
the nut to align the split pin hole, unless stated 
in the repair procedure.

When checking or retightening a nut or bolt 
to a spocifiod torquo sotting, slacken tho nut 
or bolt by a q ja rte r of a turn, and then 
rotighten to tho specified setting. However, 
this should not be attempted where angular 
tightening has been used.

For some screw fastenings, notably 
cylinder head bolts or nuts, torque wrench 
settings aro no tongor specified for the latter 
stages of tightening, "angle-tightening" being 
called up instead. Typically, a fairty low torque 
wrench setting will bo applied to the 
bolts/nuts in the correct scquonce, followed 
by one or more stages of tightening through 
specified angles.

Locknuts, locktabs and washers
Any fastening which will rotate against a 

component or housing during tightening 
should always have a washer between it and 
the relevant comaonent or housing.

Spring or split washers should always be 
renewed when they are used to lock a critical 
component such as a big-end bearing 
retaining bolt or nut. Locktabs which aro 
folded over to retain a nut or bolt should 
always be rcnowod.

Solf-locklng nuts can bo ro uocd in non
cntical areas, providing resistance can be felt 
when the locking portion passes over the bolt 
or stud thread. Howover. it should be noted 
that self-locking stiffnuts tend to loso their

effectiveness alter long periods of use. and 
should then be renewed as a matter of course.

Split pins must always be roplacod with 
now ones of the correct size for tho hole.

When thread-locking compound is found 
on the threads of a fastener which is to bo re
used. it shoulc be cleaned oft with a wire 
brush and solvent, and fresh compound 
applied on reassembly

Special tools
Some repair procedures in this manual 

entail the use of special toots such as a press, 
two or three-legged pullers, spring com
pressors. etc. Wherever possible, suitable 
readily-available alternatives to the manu
facturer's special tools aro described, and aro 
shown in use. In some Instances, where no 
alternative is possible, It has been necessary 
to resort to the use ot a manufacturer's tool, 
and this has besn done for reasons of safety 
as well as the efficient completion of the repair 
operation. Unless you are highly-skilled and 
have a thorough understanding of the 
procedures described, never attempt to 
bypass the use of any special tool when the 
procedure described specifies its use. Not 
only is there a very great risk of personal 
Injury, but expensive damage could be 
caused to the components involved.

Environmental considerations
When dispos ng of used engine oil, brake 

fluid, antifreeze, etc, give due consideration to 
any detnmental environmental effects. Do not. 
for instanco. pour any of the above liquids 
down drams into the goneral sewage system, 
or onto the ground to soak away. Many local 
council refuse tbs  provide a facility for waste
oil disposal, as do some garages. If none of 
these facilities are available, consult your local 
Environmental Health Department, or the 
National Rivors Authority, for further advice.

With the universal tightening-up of legis
lation regarding the emission of environmen- 
tally-harmful substances from motor vehicles, 
most vehicles have tamperproof devices fitted 
to the mam acjustment points of the fuel 
system. These cevices are primarily designed 
to prevent unqualified persons from adjusting 
the fuel/air mi>ture. with tho chance of a 
consequent increase in toxic emissions. If 
such devices a-e found during servicing or 
overhaul, thoy should, wherever possible, be 
renewed or refitted in accordance with the 
manufacturer's requirements or current 
legislation.

N ote: It is  
an tisocia l and  
ille g a l to  dum p
o il down the  
drain. To fin d  
th o  lo c a tio n  o f  
yo u r lo ca l o il 
recycling  bank, 
ca ll th is  
num ber free.

0 \ I I > > I ; I i  I
0800 66 33 66
w w «.o< lt«nkllt*.eria ik



Jacking and vehicle support ref-5
The jack supplied svith the vehicle tool kit 

should on ly  be used for changing the 
roadwhoels in an emergency -  see Wheel 
changing  at tho front of th is book. When 
carrying out any other kind of work, raise the 
vehicle using a heavy-duty hydraulic (or 
•trolley') jack, and always supplement the jack 
with axle stands positioned under the vehicle 
jacking points. If Ihe roadwheets do not have 
to be removed, consider using wheel ramps -  
if wished, these can be placed under the 
wheels once the vehicle has boen raised using 
a hydraulic jack, and the vehicle lowered onto 
the ramps so that it is resting on its wheels.

Only ever jack the vehicle up on a solid, 
level surface. If there is even a slight slope, 
take great care that the vehicle cannot move 
as the wheels are lifted o ff the ground. 
Jacking up on an uneven or gravelled surface 
is not recommended, as the weight o f the

vehicle will not be evenly distributed, and the 
jack may slip as the vehicle is raised.

As far as possible, do not leave the vehicle 
unattended once it has been raised. 
part>cularly if children are playing nearby.

Before jacking up the front o f the car. 
ensure that the handbrake is firm ly applied. 
When jacking up the rear of the car. place 
wooden chocks in front of the front wheels, 
and engage first gear (or P).

To raise the front of the car. place the jack 
head underneath the braced underbody 
section behind the lower arm rear mounting 
To raise the rear of the car, the jack head 
should be positioned under the outer end of 
the lower suspension arm. directly beneath 
the strut lower m ounting. Always use a flat 
piece of wood on the jack head, to prevent 
damage.

When the car's been raised to the required

height, support It on an axle stand placed 
under one of the vehicle jack location po^ts  
on t*e  sin. To protect the sill edge, use a txo :* 
of wood with a slot cut in it. on the head o? 
axie stand.

The jack supplied with the car should o *  
located under the lifting points provided at the 
front and rear of the sills. The lifting points are 
marked by two notches on the sill edge -  
models with plastic sill covers will have an 
arrow marking to indicate the jacking points. 
Ensure the jack head is correctly located o r  
the sill edge before trying to raise the car.

Never work under, around, or near a raised 
vehicle, unless it is adequately supported o r  
stands. Do not rely on a jack alone, as even a 
hydraulic jack could fail under load. Makes."* 
methods should not be used to  lift ar-3 
Support the car during servicing work.

Disconnecting the battery
Several systems fitted to  the car require 

battery power to  be available at all times 
(permanent live), cither to  ensure their 
continued operation (such as the clock) or to 
maintain control unit memories (such as that 
in the engine management system ’s ECU) 
which would be wiped if the battery wore to 
be disconnected. Whenever tho battery is to 
be disconnected therefore, first note the 
fo llow ing, to ensure that there are no 
unforeseen consequences of this action:
a) First, on any car with central locking, it is 

a wise precaution to removo tho key from  
the ignition, and to keep it  w ith you, so 
that it does no t get locked in if  the central 
locking should engage accidentally when 
tho battery is reconnectedI

b) The engine management system ’s ECU 
w ill lose the inform ation stored in its 
memory when tho battery is disconnected, 
This includes id ling and operating values, 
and any fau lt codes detected -  in the case 
o f the fault codes, i f i t  is thought hkety that 
the system has developed a fault fo r which 
the corresponding code has been logged, 
the car m ust be taken to  a Volvo dealer for 
the codes to be read, using tho special 
diagnostic equipm ent necessary fo r this 
(see Chapter 4A o r 4B). Whenever the 
battery is disconnected, the inform ation 
relating to  Idle speed contro l and other

operating values w ill have to be re
programmed into the un it’s momory. The 
ECU does this by itself, but un til then, 
there may bo surging, hesitation, erratic 
idle and a generally inferior level o f 
performance. To allow  the ECU to relearn 
Wiese values, start the engine and run it  as 
close to id le speed as possible untH it 
reaches its normal operating temperature, 
then run it fo r approximately two minutes 
at 1200 rpm. Next, drive the caras far as 
necessary -  approximately 5 m iles o f 
varied driving conditions is usually 
sufficient -  to complete tho relearning 
process.

c) If the battery is disconnected while the 
alarm system is arm ed or activated, the 
alarm w ill remain in  the same state when 
the battery is reconnected. Tho same 
applies to the engine im m obiliser system  
(where fitted).

d) If a trip  com puter is in use, any 
Inform ation stored in memory w ill be lost.

e) If a Volvo audio unit is fitted, and the unit 
and/or the battery is disconnected. the 
unit w ill not function again on 
reconnection until the correct security 
code is entered. Details o f this procedure, 
which varies according to the unit and  
m odel year, are given in the car's 
handbook. Ensure you have the correct

code before you disconnect the batter, 
For obvious security reasons, tho 
procedure Is no t given in this manual, s  
you do not have the code o r details o t trm 
correct procedure, but can supply proof 
o f ownership and a legitim ate reason 
wanting this inform ation, tho car’s se&ng 
dealer may be able to help.

Devices known as 'memory-savers' w  
'code-savers') can be used to  avoid some o* 
the above problems. Precise details v ir>  
according to  the device used. Typically. <: s  
plugged into the cigarette lighter, and i  
connected by its own wires to a spare baBiyy 
the car's own battery is then d isconnec t*: 
from the electrical system, leaving :-•« 
’memory-saver' to  pass sufficient currerr; ts  
maintain audio unit security codes and ECU 
momory values, and also to run permanent^- 
live c ircu its such as the clock, all the «  
isolating the battery in the event of a s t'cn - 
clrcuit occurring while work is carried out

A  W arn ing : Som o o f these  devices  
a llo w  a co n s id e ra b le  am oun t o f 
cu rre n t to  pass, w h ich  can m ean 

th a t m any o f the  c a r’s  system s a n  s t *  
o p e ra tio n a l w hen th e  m ain b a tte ry  a  
disconnected. I f  a ‘m em ory-saver’  Is used  
ensu re  th a t the  c irc u it conce rned  is  
a c tu a lly  *de a d ' b e fo re  ca rry in g  o u t any  
w ork on it !



ref.6 Tools and working facilities
Introduction

A selection of good tools is a fundamental 
requirement tor anyone contemplating the 
maintenance and repair of a motor vohiclo. 
For the owner who does not possess any, 
their purchase will prove a considerable 
expense, offsetting some of the savings made 
by doing-it-yourself. However, provided that 
the tools purchased meet the relevant national 
safety standards and are of good quality, they 
will last for many years and prove an 
extremely worthwhile investment.

To help the average owner to decide which 
tools are needed to carry out the various tasks 
detailed in th s  manual, we have compiled 
three lists of tools under the following 
headings: Meintenance and m inor repair, 
Repair and overhaul, and Special. Newcomers 
to practical mechanics should start off with 
the Maintenance and m inor repair tool kit, and 
confine themselves to the simpler jobs around 
the vehicle. Then, as confidence and 
experience grow, more difficult tasks can be 
undertaken, w th extra tools being purchased 
as. and when, they are needed. In this way. a 
Maintenance &nd m inor repair tool kit can bo 
built up into a Repair and overhaul tool kit over 
a considerable period of time, w ithout any 
major cash outlays. The experienced do-it- 
yourseller will nave a tool kit good enough for 
most repair and overhaul procedures, and will 
add tools from the Special category when it is 
felt that the expense is justified by the amount 
of use to which these tools will be put.

Sockets and reversible ratchet drive

Maintenance and 
minor repair tool kit

The tools given in this list should be 
considered as a minimum requirement If 
routine maintenance, servicing and minor 
repair operations are to  be undertaken. We 
recommend the purchase of combination 
spanners (ring one end. opon-ended the 
other); although more expensive than open- 
ended ones, they do give the advantages of 
both types of spanner.
□  Combination spanners:

M etric -6  to 19 mm inclusive
□  Adjustable spanner - 35 mm jaw  (approx.) 
H  Spark plug spanner (w ith rubber insert) -

petro l models
□  Spark plug gap adjustment too! - 

patro l m r riels
□  Sol o f feeler gauges
□  Brake bleed nipple spanner
□  Screwdrivers:

Flat blade -1 0 0  mm long x 6 mm dia 
Cross blade -100  mm long x 6 mm dia 
Torx - various sizes (not a ll vehicles)

□  Combina'ion pliers
□  Hacksaw (junior)
O  Tyre pump
□  Tyre pressure gauge 
: l OH can
□  Oil fitte r removal tool
□  Fine em ey do th
□  Wire brush (small)
□  Funnel (medium size)
□  Sump drein plug key (not all vehicles)

Brake blooding k it

Repair and overhaul tool kit
These tools are virtually essential for 

anyone undertaking any major repairs to a 
motor vehicle, and are additional to those 
given in tho Maintenance and m inor repair list. 
Included in this list is a comprehensive set of 
sockets. Although these are expensive, they 
will be found invaluable as they are so 
versatile - particularly if various drives are 
included in the set We recommend the half- 
inch square-drive type, as this can be used 
with most proprietary torque wrenches.

Tho tools n this list will sometimes need to 
be supplemented by tools from tho Spocial list: 
Cl Sockets (or box spanners) to cover range 

in previous list (including Torx sockets)
□  Revorsitle ratchet drive (for use with 

xorJfMft)
□  Extension piece, 250 mm (for use with 

sockets)
□  Universal jo in t (for use with sockets)
n  Flexible handle or sliding T 'breaker bar* 

(for use with sockets)
C  Torque wrench (for use with sockets)
C  Setf-lochng grips 
P  Ball pein hammer 
L i Soft-faced mallet (plastic or njbber)
G  Scmv/dr'vors:

Flat blaoe - long & sturdy, short (chubby), 
and narrow (electrician's) types 
Cross blade -  long & sturdy, and short 
(chubby) types

□  Pliers:
Long-nosed
Side cufers (electrician’s)
C irclip (internal and external)

□  CvlU chisel - 25 itu ii
□  Scriber
□  Scraper
□  Centre-puncri
□  Pin punch
□  Hacksaw
□  Brake hcse clamp
□  Brake/clutch bleeding kit
□  Selection o f tw ist drills
□  Steel rule/straight-edge
□  Alien keys (inc. splined/Torx typo)
□  Selection o f files
□  Wire brush
□  Axle s ta rts
□  Jack (strong trolley or hydraulic type)
□  Ught w it1) extension lead
□  Universef electrical m ulti-m eter

Torx key, socket and bit Hoso clamp Angular-tightening gauge



Tools and working facilities ref-7
Special tools

The tools in this list are those which aro not 
used regularly, are expensive to buy. or which 
need to be used In accordance w ith their 
manufacturers’ Instructions. Unless relatively 
d ifficu lt mechanical |obs are undertaken 
frequently, it w ill not be economic to buy 
many o f these tools. Where this is the case, 
you could consider c lubbing together with 
frionds (or joining a motorists’ dub) to make a 
joint purchase, or borrowing the tools against 
a deposit from a local garage or tool hire 
specialist. It is worth noting that many o f the 
larger DIY superstores now carry a large 
range o f special too ls fo r hire at modest 
rates.

The following list contains only those tools 
and instruments freely available to the public, 
and not those special tools produced by the 
vehicle manufacturer specifically for its dealer 
network. You will find occasional references 
to those manufacturers' special tools in the 
text of this manual. Generally, an alternative 
method of doing the job without the vehicle 
manufacturers’ special tool is given. However, 
sometimes there is no alternative to using 
them. Where this is the case and the relevant 
tool cannot be bought or borrowed, you will 
have to entrust the work to a dealer.
□  Angular-tightening gauge
□  Valve spring compressor
□  Valve gnnding tool
□  Piston ring compressor
□  Piston ring rem oval/instaflation tool
□  Cylinder bore hone
□  Balljoint separator
□  Corf spnng compressors (where applicable)
□  Two/three-legged hub and bearing puller
□  Im pact screwdriver
□  M icrom eter and/or vernier calipers 
n  Dial gauge
□  Stroboscopic tim ing light
□  Dwell angle m eter/tachom oter 
D  Fault code reader
□  Cylinder compression gauge
[ 1 Hand-operated vacuum pum p and gauge
□  Clutch plate alignment sot
□  Brako shoe steady spring cup removal tod
□  Bush and bearing rem oval/installation set
□  Sfud extractors
□  Tap and die set
□  Lifting taclde 
Cl Trolley jack

Buying tools
Reputable m otor accessory shops and 

superstores often offer excellent quality tools 
at discount prices, so it pays to shop around.

Remember you don't have to buy the most 
expensive items on the shelf, but it is always 
advisable to sice* clear of tho v e r y  ohoap 
tools. Beware of ’bargains’ offered on market 
stalls or at car boot sales. There are plenty of 
good tools around at reasonable prices, but 
always aim to purchase items which meet the 
relevant national safety standards. If in doubt, 
ask the proprietor or manager of the shop for 
advice before making a purchase.

Care and maintenance of tools
Having purchased a reasonable tool kit. It is 

necessary to  keep the tools in a clcan and 
serviceable condition. After use. always wipe 
off any dirt, grease and metal particles using a 
clean, dry doth , before putting tho tools away. 
Never leave them lying around alter they have 
been used. A simple tool rack on the garage 
or workshop wall tor items such as 
screwdrivers and pliers is a good Idea. Store 
all normal spanners and sockets in a metal 
box. Any measuring instruments, gauges, 
meters, etc. must be carefully stored where 
they cannot be damaged or become rusty.

Take a little  care when tools are used. 
Hammer heads inevitably become marked, 
and screwdrivors lose the keen edge on their 
blades from time to time. A little  timely 
attention with emery cloth or a file will soon 
restore items like this to a good finish.

Working facilities
Not to be forgotten when discussing tools 

is the workshop Itself. If anything more than 
routine maintenance is to  be carried out. a 
suitable working area becomes essential.

It is appreciated that many an owner- 
mochanic i<« forced by circumstances to  
remove an ongine or similar item without the 
benefit of a garage or workshop. Having done 
this, any repairs should always be done under 
the cover of a roof.

Wherever possible, any dismantling should 
be done on a dean, flat workbench or table at 
a suitable working height.

Any workbench needs a vice; one with a 
jaw opening of 100 mm is suitablo for most 
jobs As mentioned previously, some clean 
dry storage space is also required for tools, as 
well as for any lubricants, cleaning fluids, 
touch-up paints etc. which become 
nerossary

Another item which may be required, and 
which has a much more general usage, is an 
•teethe drill with a chuck capacity of at least
8 mm. This, together w ith a good range of 
tw ist dnlls. is virtually essential for fitting  
accessories.

Last but not least, always keep a supply of 
old  newspapers and clean, lint-free rags 
available, and try to  keep any working area as 
dean as possible.

Micrometers Dial tes t ind icator (“ dial gauge” )

Strap wrench Compression tester Fault code reader



ref.8 MOT test checks
This Is a guide to getting your vehicle through the MOT test. 

Obviously it will not be possiblo to examine) the vehicle to the same 
standard as the professional MOT tester. However, working through 
the following checks will enable you to identify any problem areas 
before submitting the vehicle for the test.

Where a testable component is In borderline condition, the tester 
has discretion In deciding whether to pass or fail it. The basis of such 
discretion is whether the tester would be happy for a close relative or 
fnend to use the vehicle with the component in that condition. If the 
vehicle presented is clean and evidently well cared for. the testor may 
be more inclined to pass a borderline component than if the vehicle is 
scruffy and apparently neglected.

It has only been possible to summarise the test requirements here, 
based on tho regulations in force at the time of printing Test standards 
are bocomlng increasingly stringent, although there aro some exemptions 
for older vehicles.

An ass«tant will be needed to help carry out some of these checks.

The checks have been sub-divided Into tour categories, as follows:

1 Checks carried out
FROM THE DRIVER’S 
SEAT

2  Checks carried out 
WITH THE VEHICLE 
ON THE GROUND

3  Checks carried out 
WITH THE VEHICLE 
RAISED AND THE 
WHEELS FREE TO 
TURN

4 Checks carried out on
YOUR VEHICLE'S 
EXHAUST EMISSION 
SYSTEM

I  Checks carried out
FROM THE DRIVER'S SEAT

Handbrake
Tost tho operation of the handbrake. 

Excessive travel (too many clicks) indicates 
incorrect brake or cable adjustment 
[J Check that the handbrake cannot be 
released by tapping the lever sideways. Check 
the security ot the lever mountings.

jH f
fmt ; i f ! ! ; ;

Footbrake
Cl Depress the brake podal and check that it 
does not creep down to the floor, indicating a 
master cylinder fault. Release the pedal, wart 
a few seconds, then depress it again. If the 
pedal travels nearly to the floor before firm 
resistance is felt, brake adjustment or repair is 
necessary. If the pedal feels 3pongy, there is 
air in the hydraulic system which must be 
removed by bleeding.

_i Chock that the brake pedal is secure and in 
good condition. Check also for signs of fluid 
leaks on the pedal, floor or carpets, which 
would indicate failed seals in the brake master 
cylinder.
□  Check the servo unit (when applicable) by 
operating the brake pedal several times, then 
keeping the pedal depressed and starting the 
ongine. As the engine starts, tho pedal will 
move down slightly. If not. the vacuum hose 
or the servo itself may be faulty.

Steering wheel and column
□  Examine the steering wheel for fractures or 
looseness of the hub, spokes or rim.
_ Move tho stoering wheel from side to side 
and then up and down. Check that the 
stooring wheel is not loose on tho column, 
indicating wear or a looso retaining nut. 
Continue moving the steering wheel as before, 
but also turn it slightly from left to right.
□  Check that the steering wheel is not loose 
on the column, and that there is no abnormal

movement of the steering wheel, indicating 
wear in the column support bearings or 
couplings.

Windscreen, mirrors and sunvisor
G  The windscreon must be free of cracks or 
other significant damage within the driver's 
fiold of view. (Small stone chips are accept
able.) Rear view mirrors must be secure, 
intact, and capable of being adjusted.

□  The driver's sunvisor must be capable of 
being stored in the “up” position.



MOT test checks ref-9

Seat belts and seats
Note: The following checks are applicable to 
a ll seat belts, front and rear.

□  Examine the webbing of all the belts 
(including rear belts if fitted) for cuts, serious 
rraying or deterioration. Fasten and unfasten 
each belt to check the buckles. If applicable, 
check the retracting mechanism. Check the 
security of all seat belt mountings accessible 
from inside the vehicle.
□  Seat belts with pre-tensloners. once 
activated, have a ‘ flag" or similar showing on 
the seat belt stak. This, in itself, is not a 
reason for test failure.
□  The front seats themselves must be 
securely attached and the backrests must 
lock in the upright position

Doors
□  Both front doors must be able to be opened 
and closed from outside and inside, and must 
latch securely when closed.

2  Checks carried out
WITH THE VEHICLE ON THE 
GROUND

Vehicle identification
□  Number plates must bo in good condition, 
secure and legible, with letters and numbers 
correctly spaced -  spacing at (A) should be at 
least twice that at |B).

Electrical equipm ent
□  Switch on the ignition and check the 
operation of the horn.
□  Check the windscreen washers and wipers, 
examining the wiper blades; renew damaged 
or perished blades. Also check the operation 
of the stop-lights.

□  Check the operation of tho sidelights and 
number plate lights. Tho lenses and reflectors 
must be secure, dean and undamaged.
□  Chock the operation and alignment of the 
headlights. The hsadlight reflectors must not 
be tarnished a id  the lonses must be 
undamaged.
□  Switch on the Ignition and chock tho 
operation of the direction indicators (including 
the instrument panel tell-tale) and the hazard 
warning lights. Operation of the sidelights and 
stop-lights must ro t affect the indicators - if it 
does, the cause is usually a bad earth at the 
rear light cluster.
□  Check the operation of the rear foglight(s), 
including the waning light on the instrument 
panel or In the switch.
□  The ABS warring light must illuminate in 
accordance with the manufacturers' design. 
For most vehicles, the ABS warning light 
should illuminate when the ignition is switched 
on, and (if the systom is operating properly) 
extinguish after £ few seconds. Refer to the 
owner's handbook

Footbrake
□  Examine the master cylinder, brake pipes 
and servo unit for leaks, loose mountings, 
corrosion or other damage.

□  Inspect both f'ont brake flexible hoses for 
cracks or deterioration of the rubber. Turn the 
steering from loci; to  lock, and ensure that the 
hosos do not contact the wheel, tyre, or any 
part of the steering or suspension mechanism. 
With the brake pedal firmly depressed, check 
the hoses for bulges or leaks under pressure.

Steering and suspension
□  Have your assstant turn the steering wheel 
from side to side slightly, up to the point 
where the steering gear just begins to transmit 
this movomont to the roadwheels. Check for 
excessive free Dlay between the steering 
wheel and the steering gear, indicating wear 
or insecurity of the steering column joints, the 
column-to-steering gear coupling, or the 
steering gear itself.
□  Havo your assistant turn the steering wheel 
more vigorously n each direction, so that the 
roadwheels just begin to turn As this is done, 
oxamine ail the steering joints, linkages, 
fittings and attachments. Renew any 
component that shows signs of wear or 
damage. On vehicles with power steering, 
check the security and condition of the 
steering pump, drivebelt and hoses.
□  Check that the vehicle is standing level, 
and at approximately the correct ride height.

Shock absorbers
□  Depress each comer of tho vehicle in turn, 
then release it. The vehicle should rise and 
then settle in its normal position. If the vohiclo 
continues to rise and fall, the shock absorber 
is defective. A shock absorber which has 
seized will also cause the vehicle to fail.
H M a g g T f T * -

□  The fluid reser/o»r must be secure and the 
□  Tho VIN plate and/or homologation plate lluid level must bo between the upper (A) and
must be legible. lower (B) markings.



re f« io  MOT test checks
E x h a u s t s y s te m
i Start the engine. With your assistant 
holding a rag over the tailpipe, check the 
entire system for loaks. Repair or renew 
leaking sections.

3  Checks carried out
WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN

Jack up the front and rear of tho vehicle, 
and securely support it on axle stands. 
Position the stands clear of the suspension 
assemblies. Ensure that the wheels are 
clear of tho ground and that tho steering 
can be turned from lock to lock.

S te e r in g  m e c h a n is m
i Have your assistant turn the steering from 

lock to lock. Check that the steering turns 
smoothly, and that no part of the steering 
mechanism, including a wheel or tyre, fouls 
any brake hose or pipe or any part of the body 
structure.
□  Examine the stoering rack rubber gaiters 
for damage or insecurity of tho retaining dips. 
If power stoering is fitted, check for signs of 
damage or leakage of the fluid hoses, pipes or 
connections. Also check for excessive 
stiffness or binding of the steering, a missing 
split pin or locking device, or severe corrosion 
of the body structure within 30 cm of any 
steering component attachment point

Sr

F ro n t a n d  r e a r  su sp en s io n  a n d  
w h e e l b e a rin g s
n  Starting at Ihe front right-hand side, grasp 
the roadwheel at the 3 o'clock and 9 o’clock 
positions and rock gently but firmly Check for 
free play or insecurity at the wheel bearings, 
suspension balljoint3, or suspension mount
ings. pivots and attachments.
~ Now grasp the wheel at the 12 o’clock and

6 o ’clock positions and repeat the previous 
inspection. Spin tho wheel, and check for 
roughness or tightness of the front wheel 
beanng.

The same genera) checks apply to vehicles 
fitted with other suspension types, such as 
torsion bars, hydraulic displacer units, etc. 
Ensure that all mountings and attachments aro 
secure, that there are no signs of excessivo 
wear, corrosion or damago, and (on hydraulic 
types) that there are no fluid leaks or damaged 
pipes.
P  Inspect the shock absorbers for signs of 
serious fluid leakage. Check for wear of the 
mounting bushes or attachments, or damage 
to the body of the unit.

D riv e s h a fts  
(fw d  v e h ic le s  only)
L i Rotate each front wheel in turn and inspect 
the constant velocity joint gaiters for splits or 
damage. Also check that each driveshaft is 
straight and undamaged.

□  If excess free play is suspected at a 
component pivot point, this can be confirmed 
by using a large screwdriver or similar tool 
and levering between the mounting and the 
component attachment. This will confirm 
whether Ihe wear is In the pivot bush, its 
retaining bolt, or in the mounting itself (the 
bolt holes can often become elongated).

* r h “ —H

B rak in g  s y s te m
□  If possiblo without dismantling, check 
brake pad wear and disc condition. Ensure 
that the friction lining material has not worn 
oxcessively. (A) and that the discs are not 
fractured, pitted, scored or badly worn (B)

□  Carry out all the above checks at the other 
front wheel, and then at both rear wheels.

S p rin g s  a n d  sho ck  a b s o rb e rs
□  Examino the suspension struts (whon 
applicable) for serious fluid leakage, corrosion, 
or damage to the casing. Also check the 
secunty of the mounting points.
□  If coil springs aro fitted, check that the 
spring ends locate in their seats, and that the 
spring is not corroded, cracked or broken.
□  If leaf springs are fitted, check that all 
leaves are intact, that the axle is securely 
attached to each spring, and that there is no 
deterioration of the spring eye mountings, 
bushes, and shackles.

□  Examine all the rigid brake pipes 
underneath the vehicle, and the flexible 
hose(s) at tho roar. Look for corrosion, chafing 
or insecurity of the pipes, and for signs of 
bulging under pressure, chafing, splits or 
deterioration of the flexible hoses.
□  Look for signs of fluid leaks at the brake 
calipers or on the brake backplates Repair or 
renew leaking components.
□  Slowly spin each wheel, while your 
assistant depresses and roloases the 
footbrakc. Ensure that each brake is operating 
and does not birrd when the pedal is released.
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□  Examine the handbrake mechanism, 
checking for frayed or broken cables, 
excessive corrosion, or wear or insecurity of 
the linkage. Check that tho mechanism works 
on cach relevant wheel, and releases fully, 
without binding.
□  It is not possible to test brake efficiency 
without special equipment, but a road test can 
be carried out later to check that the vehicle 
pulls up in a straight line.

F u e l a n d  e x h a u s t system s
□  Inspect the fuel tank (including the filler 
cap), fuel pipes, hoses and unions. All 
components must be secure and free from  
leaks.
□  Examine the exhaust system ovor its entire 
length, checking for any damaged, broken or 
missing mountings, security of the retaining 
clamps and rust or corrosion.

W heels  a n d  tyres
□  Examine the sidewalls and tread area of 
each tyro in turn. Check for cuts, tears, lumps, 
bulges, separation of the tread, and exposure 
of the ply or cord due to wear or damage. 
Chock that the tyre bead is correctly seated 
on tho wheel rim, that the valve is sound and 
properly seatod. and that the whoel is not 
distorted or damaged.
□  Check that the tyres are ot the correct size 
for the vehicle, that they aro of the same size 
and type on each axle, and that the pressures 
are correct
□  Check the tyre tread depth The legal 
minimum at the timo ot writing is 1.6 mm over 
at least three-quarters of the tread width. 
Abnormal tread wear may indicato incorrect 
front wheel alignment.

B ody corrosion
L"1 Check the condition of the entire vehicle 
structure for signs of corros>on in load-bearing 
areas. (These include chassis box sections, 
side sills, cross-members, pillars, and all 
suspension, steering, braking system and 
seat belt mountings and anchorages.) Any 
corrosion which has seriously reduced the 
thickness of a load-bearing area is likely to 
cause the vehicle to fail. In this case 
professional repairs are likely to be neoded.
□  Damage or corrosion which causes sharp 
or otherwise dangerous edges to be exposed 
wilt also cause the vehicle to fail.

4 Checks carried out on
YOUR VEHICLE’S EXHAUST 
EMISSION SYSTEM

P e tro l m o d els
□  Have the engino at normal operating 
temperature, and make sure that it is in good 
tune ( ig n itio n  system in good order, air filter 
elomont clean, etc)
□  Before any measurements are carried out. 
raise the engine speed to around 2500 rpm. 
and hold it at this speed for 20 seconds. 
Allow the engino speed to return to Idle, and 
watch for smoke emissions from tho oxhaust 
tailpipe. If tho idlo speed is obviously much 
too high, or if dense blue or clearly-visible 
black smoke comes from tho tailpipe for more 
than 5 seconds, the vehicle will fail. As a rule 
of thumb, blue smoke signifies 0*1 bang burnt 
(engino wear) while black smoke signifies 
unbumt fuel (dirty air cleaner element, or 
other carburettor or fuel system fault).
[ An exhaust gas analyser capable of 
measuring carbon monoxide (CO) and 
hydrocarbons (HC) is now needed. It such an 
instrument cannot be hired or borrowed, a 
local garage may agroo to perform the check 
tor a small fee.

CO em iss ions  (m ix tu re )
I At the time ot writing, for vehicles first used 

between I 5* August 1975 and 311,1 July 1986 (P 
to C registration), the CO level must not 
exceed 4.5% by volume, t-'or vehicles first 
used between 1*' August 1986 and 31“  July 
1992 (D to J registration), the CO level must 
not exceed 3.5% by volume. Vehicles first

used after I *  August 1992 (K registration) must 
conform to the manufacturer's specification. 
The MOT tester has access to a DOT database 
or emissions handbook, which lists the CO and 
HC limits tor each make and model of vehicle. 
The CO level is measured with the engine at 
idle speed, and at “ tast idle" The following 
limits are given as a general guide.

Af idle speed - 
CO level no more than 0.5%

At “fast idle“ (2500 to 3000 rpm) - 
CO level no more than 0.3%

(Minimum oil temperature 60°C)
□  If the CO level cannot be reduced tor 
onough to pass the test (and the fuel and 
Ignition systems are otherwise In good 
condition) then the carburettor is badly worn, 
or there is some problem in the fuel injection 
system or catalytic converter (as applicable).

H C  em iss io n s
□  With the CO within limits, HC emissions for 
vehicles first used between 1*' August 1975 
and 3151 July 199? (P to J registration) must 
not exceed 1200 ppm. Vehicles first used 
after 1»* August 1992 (K registration) must 
conform to the manufacturer's specification. 
Tho MOT tester has access to a DOT 
database or emissions handbook, which lists 
the GO and HC limits for each make and 
model ot vehicle. The HC level is measured 
with tho engine at "fast idle” . The following is 
given as a general guide:

At ‘ fast id lo" (2500 to 3000 rpm) - 
HC level no more than 200 ppm 

(Minimum oil temperature 60°C)
□  Excessive HC emissions are caused by 
incomplete combustion, tho causes ol which 
can include oil being burnt, mechanical wear 
and ignition/fuel system malfunction.

D ie s e l m o d els
n  The only emission test applicable to Diesel 
engines Is the measuring of exhaust smoke 
density. The test involves accelerating the 
engino several times to its maximum 
unioadod speed

Note: It is o f tire utmost importance that tho 
engine timing belt is in good condition before 
the test is earned out.

□  The limits for Diesol engine exhaust 
smoke, introduced in September 1995 are: 
Vehicles first used before T>< August 1979:

Exempt from metered smoke testing, but 
must not emit "dense blue or clearly 
visible black smoke for a period of more 
than 5 seconds at idle” or "dense blue or 
clearly visible black smoke during accel
eration which would ooscure tho viow of 
other road users”

Non-turbocharged vehicles first used after 
1“  August 19/9: 2.5m-'

Turbocharged vehicles first used after 
I** August 1979: 3.0m 1 

IT Excessive smoke can be caused by a dirty 
air cleaner element. Otherwise, professional 
advice may be needed to find the cause.



ref. 1 2  Fault finding
Engine
Q i Engine tails to rotate wtwn attempting to start 
Q  Engine rotates, but will not start

H Engine difficult to start when cold 
Engine difficult to start wlien hot 

2 Starter motor noisy or excessively-rough in engapemant 
Engine starts, but stops Immediately 

_  Engino idles erratically 
a  Engine misfires at idle speed

Engine misfires throughout the dnving speed range 
Engine hesitates on acceleration 
Engine stalls 
Engine lacks power 
Engine backfires 

J Oil pressure warning light Btuminaied with engine running 
I  Engine runs-on after switching off 

Engino noises

Cooling system
:Q  Overheating 
D  Overcoofiftg
□  External coolant leakage 
H  Internal coolant leakage 
17 Corrosion

Fuel and exhaust systems
O  Excessive fuel consumption 
,n  Fuel leakage and/or fuel odour
□  Excessive noise or fumes from exhaust system

Clutch
Pedal travels to floor -  no pressure or very little resistance 
Clutch (ails to disengage (unable to select gears)
Clutch slips (engine speed increases, with no *ncr< 
speed)
Judder as clutch is engaged 
Noise when depressing or releasing clutch pedal

Manual transmission
C ] Noisy In neutral with engine running 
C. Noisy In one particular gear

8 Difficulty engaging gears 
Jumps out of gear 

T~1 Vibration
□  Lubricant leaks

Automatic transmission
| Fluid leakage 

Transmission fluid brown, or has burned smell 
’ General gear selection problems
r. Transmission will not downshift (kickdown) with accelerator pedal 

fully depressed
1 i Engino will not start in any gear, or starts in gears other than Park 

or Neutral
0  Transmission slips, shifts roughly, is noisy, or has no drivo in 

* forward or reverse gears

j&rivesftafte

B Vibration when accelerating or decelerating 
Clicking or knocking noise on turns (at slow speed on full-lock)

Braking system
r t  Vehicle pulls to one side under braking

Noise (grinding or high-pitched squeal) when brakes applied 
Excessive brake pedal travel 
Brake pedal feels spongy when depressed 
Excessive brake pedal effort required to stop vehicle 
Judder felt through brake pedal or steering wheel when braking 
Brakes binding
Rear wheels locking under normal braking

□
n

Q
a
Suspension and steering

e Vehicle pulls to one side 
Wheel wobble and vibration 

G  Excessive pitching and/or rolling around comers, or during 
braking

or general instability 
steering

Excessive play in steenng 
Q  Lack of power assistance 
O  Tyre wear excessive

m vehicle Electrical system

p

f taa

Battery will not hold a charge for more than a few days 
Ignitjoo/no-charge warning light remains Humtnaled with engine 
running
Ignition/no-charge warning light fails to come on 
Lights inoperative
Instrument readings inaccurate or erratic 
Horn Inoperative, or unsatisfactory in operation 
Windscreen wipers inoperative, or unsatisfactory in operation 
Windscreen washers inoperative, or unsatisfactory in operation 
Electric windows inoperative, or unsatisfactory in operation 
Central locking system inoperative, or unsatisfactory In operation

Introduction
The vehiclo owner who docs his or her own 

maintenance according to the recommended 
service schedules should not have to usa this 
section of the manual very often. Modern 
component reliability is such that, provided 
those items subject to wear or deterioration 
are inspected or renewed at the specified 
intervals, sudden failure is comparatively rare. 
Faults do not usually just happen as a result of 
sudden failure, but develop over a period of 
time. Major mechanical failures in particular 
are usually preceded by characteristic

symptoms over hundreds or even thousands 
of miles. Those components which do 
occasionally fail without warning are often 
small and easily earned in tho vehicle.

With any fault-finding, the first step is to 
decide where to begin investigations. 
Sometimes this is obvious, but on othor 
occasions, a little detective work will be 
necessary. The owner who makes halt a 
dozen haphazard adjustments or 
replacements may be successful in curing a 
fault (or its symptoms), but will be none the

wiser if the fault recurs, and ultimately may 
have spent more time and money than was 
necessary. A calm and logical approach will 
be found to be more satisfactory in tho long 
run. Always take into account any warning 
signs or abnormalities that may have been 
noticed in the period preceding the fault -  
power loss, high or low gauge readings, 
unusual smells, etc -  and remember that 
failure of components such as fuses or spark 
plugs may only be pointers to some 
underlying fault.
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The pages which follow provide an easy- 

reference guide to the more common 
problems which may occur during the 
operation of the vehicle. These problems and 
their possible causes are grouped under 
headings denoting various components or 
systems, such as Engine, Cooling system, 
etc. The general Chapter which deals with the 
problem Is also shown in brackets; refer to the 
relevant part o f that Chaptor for system- 
specific Information. Whatever the fault, 
certain basic principles apply. These aro as 
follows:

Verify the fau lt. This Is simply a matter of 
being sure that you know what the symptoms 
are before starting work. This is particularly 
important if you are investigating a fault for 
someone else, who may not have described it 
very accurately.

D on't overtook the obvious. For example, if 
the vehicle won’t start, is there fuel in the 
tank? (Don't take anyone clse’s word on this 
particular point, and don’t trust the fuel gauge 
eitheri) If an electrical fault is indicated, look 
for loose or broken wires before digging out 
the tost gear.

Cure the disease, not the sym ptom . 
Substituting a flat battery with a fully-charged 
one will get you off the hard shoulder, but if 
the underlying cause is not attended to. the 
new battery will go tho same way. Similarly, 
changing oil-fouled spark plugs for a new set 
will get you moving again, but remember that 
the reason for the fouling (if it wasn't simply an 
incorrect grade of plug) will have to be 
established and corrected.

Don’t take anything fo r granted. Particularly, 
don’t  forget th3t a ‘new’ component may itself

be defective (especially if it 's  been rattling 
around in the boot for months), and don't 
leave components out of a fault diagnosis 
soquence just because they are now or 
recently-fitted. When you do finally diagnose a 
difficult fault, you'll probably realise that all the 
evidence was there from the atari.

Consider what work, i f  any, has recently 
been carried out. Many faults arise through 
careless or hurried work. For Instance, if any 
work has been performed under the bonnet, 
could some of the wiring havo been dislodged 
or incorrectly routed, or a hose trapped? Have 
all the fasteners been properly tightened? 
Were now. genuine parts and new gaskots 
used? There Is often a certain amount of 
detective work to be done in this case, as an 
apparently-unrelated task can havo far- 
reaching consequences.

Engine
Engine fails to rotate when attempting to start
□  Battery terminal connections loose or corroded (see Weekly 

checks)
Battery discharged or faulty (Chapter 5A)

□  Broken, loose or disconnected wiring in the starting circuit 
(Chapter 5A)

□  Defective 3tarter solenoid or ignition switch (Chapter 5A or 12)
□  Defective starter motor (Chapter 5A)
I i Starter pinion or flywheel ring gear teeth loose or broken 

(Chapter 2 or 5A)
] Engine earth strap broken or disconnected (Chapter 5A)

Engine suffering 'hydraulic lock' (eg from water ingested after 
traversing flooded roads, or from a serious internal coolant leak) -  
consult a Volvo dealer for advice 

U  Automatic transmission not In position P or N (Chapter 7B)

Engine rotates, but will not start
J Fuel tank empty

Battery discharged (engine rotates slowly) (Chapter 5A)
□  Battery terminal connections loose or corroded (see Weekly 

checks)
□  Ignition components damp or damaged (Chapter 1 or 5B)
J  Immobiliser fault, or urtcoded' ignition key being used (Chapter 12 

or 'Roadside repairs')
[ | Crankshaft sensor fault (Chaptor 4A or 4B)

Broken, loose or disconnected wiring In tho ignition circuit 
(Chapter 1 or 5B)

L J Worn, faulty or incorrectly-gapped spark plugs (Chapter 1)
□  Fuel injection system fault (Chapter 4A or 4B)

Major mechanical failure (eg timing belt snapped) (Chapter 2A or 2B)

Engine difficult to start when cold
□  Battery discharged (Chapter j>A)
r 1 Battery terminal connections loose or corroded (see Weekly 

checks)
I ) Worn, faulty or incorrectly-gapped spark plugs (Chapter 1)
“  Other ignition system fault (Chapter 1 or 5B)
D  Fuol injection system fault (Chaptor 4A or 4B)
□  Wrong grade of engine oil used (Weekly chocks or Chapter 1)
J  Low cylinder compressions (Chaptor 2A or 2B)

Engine difficult to start when hot
i | Air filter element dirty or clogged (Chapter 1)

Fuel Injection system fault (Chapter 4A or 4B)
□  Low cylinder compressions (Chapter 2A or 2B)

Starter motor noisy or excessively-rough
[ 1 Starter pinion or flywheel ring gear teeth loose or brohan 

(Chapter 2 or 5A)
□  Starter motor mounting bolts loose or missing (Ctraptar 6A)

Starter motor internal components worn or damaged (Chapter 5A)

Engine starts, but stops immediately
Loose or faulty eloctncal connections in the ignition orcuit 
(Chapter 1 or 5B)

11 Vacuum leak at the throttle body or inlet manrfotd Chapter 4A 
or 4B)
Blocked Injectors/fuel injection system fault (Chapter 4A or 4B) 

Engine idles erratically
-_i Air filter element clogged (Chapter i)

Vacuum leak at the throttle body, inlet marvtou o r associated 
hoses (Chapter 4A or 4B)

T  Worn, faulty o f incorrectly-gapped spark plug* (Chapter 1)
Uneven or low cylinder compressions (Chapter 2A or 2B)

□  Camshaft lobes worn (Chaptor 2A or 2B)
P  Timing belt incorrectly fitted (Chapter 2A or 2&i
11 Blocked injectors/fuel injection system fan* (Chapter 4A or 4B)

Engine misfires at idle speed 
I ] Worn, faulty or incorrectly-gapped spark plugs (Chaptor 1)

Faulty spark plug HT leads -  non-GDI sngnos (Chapter 1)
□  Vacuum leak at the throttle body, inlet manfold or associated 

hoses (Chapter 4A or 4B)
.1 Blocked injectors/fuel injection system tmM {Chapter 4A or 4B)

□  Uneven or low cylinder compressions (Chapter 2A or 2B)
I ! Disconnected, leaking, or perished crankcase ventilation hoses 

(Chapter 4C)
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Engine (continued)_________
Engine misfires throughout the driving speed  
range
□  Fuel litter choked (Chapter 1)
□  Fuel pump taulty, or delivery pressure low (Chapter 4A or 4B)
IJ  Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A or 4B)
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses (Chapter 4A or 4B)
□  Worn, faulty or incorrectly-gapped spark plugs (Chapter 1)
[.. Faulty spark plug HT leads -  non-GDI engines (Chapter 1) 
u  Faulty ignition coil(s) (Chapter 5B)
C: Uneven or low cylinder compressions (Chapter 2A or 2B)
□  Blocked injector/fuel injection system fault (Chapter 4A or 4B)
L . Blocked catalytic converter (Chapter 4A or 4B)

Engine overheating (Chapter 3)

Engine hesitates on acceleration
I I Worn, faulty or incorrectly-gapped spark plugs (Chapter 1)
□  Vacuum leak at the throttle body, inlet manifold or associated 

hoses (Chapter 4A or 4B)
□  Blocked injectors/fuel injection system fault (Chapter 4A or 4B)

Engine stalls
Vacuum leak at the throttle body, inlet manifold or associated 
hoses {Chapter 4A or 4B)
Fuel filter choked (Chapter 1)

~\ Fuel pump faulty, or delivery pressure low (Chapter 4A or 4B)
□  Fuel tank vent blocked, or fuel pipes restncted (Chapter 4A or 4B)
□  Blocked injectors/fuel injection system fault (Chapter 4A or 4B)

Engine lacks pow er
□  Air fitter element blocked (Chapter 1)
□  Fuel filter choked (Chapter 1)
f ' Fuel pipes blocked or restricted (Chapter 4A or 4B)

1 Worn, faulty or incorrectly-gapped spark plugs (Chapter 1)
□  Accelerator cable problem (Chapter 4A or 4B)
i ! Vacuum leak at tho throttle body, inlet manifold or associated 

hoses (Chaptor 4 A or 4B)
□  Blocked injectors/fuel injection system fault (Chapter 4A or 4B)
□  Timing belt incorrectly fitted (Chapter 2A or 2B)
t .l Fuel pump faulty, or delivery pressure low (Chapter 4A or 4B)
□  Uneven or low cylinder compressions (Chapter 2A or 2B)
D  Blocked catalytic converter (Chapter 4A or 4B)
□  Brakos binding (Chapter 1 or 9)

Clutch slipping (Chapter 6)

Engine backfires
□  Timing belt incorrectly fitted (Chaptor 2A or 2B) 
n  Vacuum leak at the throttle body, inlet manifold or

hoses (Chapter 4A or 4B)
□  Blocked injectors/fuel injection system fault (Chapter 4A or 4B)
□  Blocked catalytic converter (Chapter 4A or 4B)
□  Spark plug HT leads incorrectly fitted -  non-GDI engines 

(Chapter 1 or 5B)
U Ignition coil unit faulty (Chapter 58)

Oil pressure warning light illum inated with engine 
running
I ? Low oil level, or incorrect oil grade (see Weekly checks)
□  Faulty oil pressure sensor, or wiring damaged (Chapter 5A)

Worn engine bearings and/or oil pump (Chapter 2A or 2B)
□  High ongine operating temperature (Chapter 3)
□  Oil pump pressure relief valve defective (Chapter 2A  or 2B)
U  Oil pump pick-up strainer clogged (Chaptor 2A or 2B)

Engine runs-on a fte r switching off
□  Excessive carbon build-up in engine (Chapter 2)
□  High engine operating temperature (Chapter 3)
□  Fuel injection system fault (Chapter 4A or 4B)

Engine noises
Pre-ignition (pinking) or knocking during acceleration or 
under load
□  Ignition timing incorrectrtgnttton system fault (Chapter 1 or 5B)
□  Incorrect grade of spark plug (Chapter 1)
□  Incorrect grade o f fuel (Chapter 4)
I .) Knock sensor faulty -  GDI engine models (Chapter 4B) 
f j  Vacuum leak at tho throttle body, inlet manifold or associated 

hoses (Chapter 4A or 4B)
: Excessive carbon build-up in engine (Chapter 2)

C  Blocked injector/luel injection system fault (Chaptor 4A or 4B)
Whistling or wheezing noises
; I Leaking Inlet manifold or throttle body gasket (Chapter 4A or 48}
7 Leaking exhaust manifold gasket or pipe-to-manifold joait 

(Chapter 4C)
■ Leaking vacuum hose (Chapter 4 .5  or 9)
□  Blowing cylinder head gasket (Chapter 2A or 2B)
□  Partially blocked or leaking crankcase ventilation system 

(Chapter 4C)
Tapping or rattling noises

Worn valvo gear or camshaft (Chapter 2A or 2B)
□  Ancillary component fault (coolant pump, alternator, etc)

(Chapter 3 , 5A, etc)
Knocking or thumping noises
i_J Worn big-end bearings (regular heavy knocking, perhaps less 

under load) (Chaptor 2C)
I I Worn main bearings (rumbling and knocking, perhaps worsening 

under load) (Chaptor 2C)
□  Piston slap -  most noticeable when cold, caused by piston/bore 

wear (Chapter 2C)
Ancillary component fault (coolant pump, alternator, etc)
(Chapter 3 , 5A, otc) 

n  Engine mountings worn or defective (Chaptor 2A or 2B)
□  Front suspension or steering components worn (Chapter 10)
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Cooling system
Overheating
□  Insufficient coolant in system (see Wookly checks)
□  Thennostat faulty (Chapter 3)
□  Radiator core blocked, or grille restricted (Chapter 3)
□  Cooling fan faulty (Chapter 3)
□  Inaccurate cylinder head temperature sender (Chapter 3 ,4A or 48)
□  Airlock in cooling system (Chapter 3)
□  Expansion tank pressure cap faulty (Chapter 3)

: Engine management system fault (Chapter 4A or 4B)

Overcooling
□  Thermostat faulty (Chapter 3)
□  Inaccurate coolant temperature sender (Chapter 3 ,4A or 4B)
□  Cooling fan faulty (Chapter 3)
l. l Engine management system fault (Chapter 4A or 4B)

External coolant leakage
□  Deteriorated or damaged hoses or hoso clips (Chapter 1)
□  Radiator core or heater matrix leaking (Chapter 3)
L J Expansion tank pressure cap faulty (Chapter 1)
j .l Coolant pump internal seal leaking (Chapter 3)
□  Coolant pump gasket leaking (Chapter 3)
□  Boiling duo to overheating (Chaptor 3)
□  Cylinder block core plug leaking (Chapter 2C)

Internal coolant leakage
|J  Leaking cylinder head gasket (Chapter 2A or 2B)
□  Crackod cylinder head or cylinder block (Chapter 2)

Corrosion
□  Infrequent draining and flushing (Chapter 1)
□  Incorrect coolant mixture or inappropriate coolant type (see 

Weekly checks)

Fuel and exhaust systems
Excessive fuel consumption
I I Air fitter element dirty or clogged (Chapter 1)
□  Fuel injection system fault (Chapter 4A or 4B)
□  Crankcase ventilation system blocked (Chapter 4C)
□  Tyres undor-inflated (see Weekly checks)
□  Brakes binding (Chaptor 1 or 9)
□  Fuel leak, causing apparent high consumption (Chapter 1. 4A 

or 4B)

Fuel leakage and/or fuel odour
□  Damaged or corroded fuel tank, pipes or connections (Chapter 4A 

or 4B)
_ | Evaporative emissions system fault (Chapter 4C)

Excessive noise or fumes from exhaust system
l Leaking exhaust system or manifold joints (Chapter 1 or 4C)
□  Broken mountings causing body or suspension contact (Chapter 1)
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Clutch
Pedal travels to floor -  no pressure or very little 
resistance
□  Air in hydraulic system/faulty master or slave cylinder (Chapter 6)
□  Faulty hyd'aulic release system (Chapter 6)
□  Clutch pedal return spring detached or broken (Chapter 6)
□  Broken clutch release Bearing or fork (Chapter 6)
Cl Broken dicphragm spring in clutch pressure plate (Chapter 6)

Clutch fails to disengage (unable to select gears)
U  Ajt in hydraulic system/faulty master or slave cylinder (Chapter 6)
□  Faulty hyd'aulic release system (Chapter 6)
C  Clutch disc sticking on transmission input shaft splines (Chapter 6) 
Cl Clutch disc sticking to flywheel or pressure plate (Chapter 6)

Faulty pressure plate assembly (Chapter 6)
□  Clutch relaase mechanism worn or incorrectly assembled 

(Chapter 6-

Clutch slips (engine speed increases, with no 
in crease in vehicle speed)
□  Faulty hydraulic release system (Chapter 6)
□  Clutch disc linings excessively worn (Chapter 6)
□  Clutch disc linings contaminated *vtth oil or grease (Chapter 6)
H  Faulty pressure plate or weak diaphragm spring (Chapter 6)

Judder as clutch is engaged
□  Clutch disc linings contaminated with oil or grease (Chapter 6}
□  Clutch disc linings excessively worn (Chapter 6)
□  Faulty or distorted pressure plate or diaphragm spring (Chapter 6).
□  Worn or loo so engine or transmission mountings (Chapter 2A or 2B)
□  Clutch disc hub or transmission input shaft splines worn 

(Chapter 6)

Noise when depressing or releasing clutch pedal
Cj Worn clutch release bearing (Chapter 6)
C  Worn or dry clutch pedal bushco C haptor 6)
G  Worn or dry clutch master cylinder piston (Chaptor 6)
□  Faulty pressure plate assembly (Chapter 6)

Pressure plate diaphragm spnng broken (Chapter 6)
"J  Broken clutch disc cushioning springs (Chapter 6)

Manual transmission
Noisy in neutral with engine running
I I Lack of oil 'Chapter 1)
P  Input shaft beanngs worn (noise apparent with clutch pedal 

released, b jt  not when depressed) (Chapter 7A)'
D  Clutch release bearing worn (noise apparent with clutch pedal 

depressed, possibly less when released] (Chapter 6)

Noisy in one particular gear
5 j  Worn, damaged or chipped gear teeth (Chapter 7A)*

Difficulty engaging gears
I I Clutch fault (Chaptor 6)
|~] Worn, damaged, or poorty-adjustod geaithange Hi iKoye 

(Chapter 7A)
Lack of oil (Chapter 1)
Worn synchroniser units (Chapter 7A)‘

Jumps out of gear
h]  Worn, damagod, or poorly-adjusted gearchange linkage 

(Chapter 7 A)
□  Worn synchroniser units (Chapter 7A)‘
□  Worn selector forks (Chapter 7A)*

Vibration
P  Lack of oil (Chapter 1)
I Worn bearings (Chapter 7A)’

Lubricant leaks
D  Leaking driveshaft or selector shaft oil seal (Chapter 7A)
□  Leaking housing joint (Chapter 7AJ“
□  Leaking input shaft oil seal (Chapter 7A)'
'A itnougri the corrective action necessary to  remedy the symptoms 
desenbed is beyond the scope o f tne home mechanic, the above 
information should be helpful in isolating tho cause o f the condition, so 
that the owner can communicate dea fy with a professional mechanic.



Fault finding ref.17

Automatic transmission
Note: Due to the complexity o f the automatic transmission, it is difficult 
(or the home mechanic to property diagnose and sen/ice this unit. For 
problems other than the following, the vehicle should be taken to a 
dealer service department o r automatic transmission specialist. Do not 
be too hasty in removing the transmission i f  a fault is suspected, as 
most o f the testing is carried out w ith the unit s till fitted. Remember 
that, besides the sensors specific to the transmission, many o f the 
engine management system sensors described in Chapter 4A are 
essential to tho correct operation o f the transmission.

Fluid leakage
U  Automatic transmission fluid is usually dark rea in colour. Fluid 

leaks should not be confused with engine oil, which can easily be 
blown onto the transmission by airflow.

□  To determine the source of a leak, first remove all built-up dirt and 
grime from the transmission housing and surrounding areas using 
a degreasing agent, or by steam-cleaning. Drive the vehicle at low 
speed, so airflow will not blow the leak far from its source. Raise 
and support the vehicle, and determine where the leak is coming 
from. The following are common areas o f leakage:

a) Fluid pan
b) Dipstick tube (Chapter 1)
c) Transmiss4on-to-fluld cootef unions (Chaptor 7B)

Transmission fluid brown, or has burned smell
□  Transmission fluid level low (Chapter 1)

General gear selection problems
□  Chapter 7B deals with checking the selector cable on automatic 

transmissions. The following are common probloms which may bo 
caused by a faulty cable or sensor:

a) Engine starling in gears other than Park or Neutral.
b) Indicator panel indicating a gear other than the one actually being 

used.
c) Vehicle movss when in Park or Noutral.
d) Poor gear shift quality or erratic gear changes.

Transmission will not downshift (kickdown) with 
accelerator pedal fully depressed
□  Low transmission fluid level (Chapter 1)
IT! Engine management system fault (Chapter 4A)
□  Faulty transmission sensor or wiring (Chapter 7B)
H  Incorrect selectcw cable adjustment (Chapter 78)

Engine will not start in any gear, or starts in gears 
other than Park or Neutral
I I Faulty transmission sensor or wiring (Chapter 7B)
L.l Engine management system fault (Chapter 4A or 4B)
□  Incorrect selector cable adjustment (Chapter 7B)

Transmission slips, shifts roughly, is noisy, or has 
no drive in forward or reverse gears
□  Transmission fluid levol low (Chapter 1)
□  Faulty transmission sensor or wiring (Chapter 7B) 
n  Engine management system fault (Chapter 4A)
Note: Then are many probable causes fo r the above problems, but 
diagnosing and correcting them is considered beyond the scope o f this 
manual. Having checked the flu id  level and a ll the w iring as far as 
possible, a etaater or transmission specialist should be consulted if  the 
problem persists.

Driveshafts
Vibration when accelerating or decelerating Clicking or knocking noise on turns (at slow speed
□  Worn inner constant velocity joint (Chaptor 8) on  fu lM o c k )
□  Bent or distorted dnveshaft (Chapter 8) |J  Worn outer constant velocity joint (Chapter 8)
□  Worn intermediate bearing (Chapter 8) □  Lack of constant velocity joint lubricant, possibly due to damaged

gaiter (Chapter 8)
□  Worn Mttermcdiate bearing (Chapter 8)
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Braking system_____________
Noto: Before assuming that a brake problem exists, m ake sure that the 
tyres are  in good conditon and correctly inflated, that the front wheel 
alignment is correct, and that the vehicle is not loaded with weight in an 
unequal manner. Apart from checking tho condition o f  all pipe and  
hose connections, any faults occurring on the anti-lock braking system 
should b e  referred to a Volvo dealer for diagnosis.

Vehicle pulls to one side und er braking
□  Worn, defective, damaged or contaminated brake pads/shoes on 

one side (Chapter 1 or 9)
L Seized or partially-seized brake caliper piston/wheel cylinder 

(Chapter 1 or 9)
A mixture of brake pad/shoe lining materials fitted between sides 
(Chapter 1 or 9)

□  Brake catiper/backplate mounting bolts loose (Chapter 9)
□  Worn or damaged steering or suspension components (Chapter 1 

or 10)

Noise (grinding or high-pitched squeal) when 
brakes applied
D  Brake pad/shoo fnction lining material worn down to metal 

backing (Chapter 1 or 9) 
i_j Excessive corrosion of brake disc/drum -  may be apparent if car 

has been standing tor some time (Chapter 1 or 9)
J  Foreign object (stone chipping, etc) trapped between brake disc 

ond shield (Chapter 1 or 9)

Excessive brake pedal travel
□  Faulty master cylinder (Chapter 9)
□  Air in hydraulic system (Chapter 1, 6 or 9)
U  Faulty vacuum servo unit (Chapter 9)

Brake pedal feels spongy when depressed
U  Ajr in  hydraulic system (Chapter 1 .6 or 9)
C  Deteriorated flexible rubber brake hoses (Chapter 1 o r 9)
□  Master cylinder mounting nuts loose (Chapter 9)

Faulty master cylinder (Chapter 9)



Excessive brake pedal effort required to stop 
vehicle

Faulty vacuum servo unit (Chapter 9)
Faulty vacuum pump (Chapter 9)

“ ’ Disconnected, damaged or Insecure brake servo vacuum hose 
(Chapter 9)

□  Primary or secondary hydraulic circuit failure (Chapter 9)
□  Seized brake caliper/wheel cylinder piston (Chapter 9)
O  Brake pads/shoes incorrectly fitted (Chapter 9)
□  Incorrect grade of brake pads/shoes fitted (Chapter 9)
□  Brake pad/shoe linings contaminated (Chapter 1 or 9)

Judder felt through brake pedal or steering wheel 
when braking
Note: Undor heavy braking on m odels equipped with ABS , vibration 
may be felt through the brake pedal. This is a normal feature o f ABS  
operation, and does not constitute a fault
□  Excessive run-out or distortion of discs/drums (Chapter 1 or 9)
□  Brake pad/shoe linings worn (Chapter 1 or 9}
□  Brake caliper/backplate mounting bolts loose (Chapter 9)
□  Wear in suspension or steering components or mountings 

(Chapter 1 or 1 0 )
□  Front wheels out of balance (see Weekly checks)

Brakes binding
□  Seized brake caliper/wheel cylinder piston (Chapter 9)
C  Incorrectly-adjusted handbrake mechanism (Chapter 9)

Faulty master cylinder (Chapter 9)
Rear wheels locking under normal braking
□  Rear brake pad/shoe linings contaminated or damaged (Chapter 1 

or 9)
□  Rear brake discs/drums warped (Chapter 1 or 9)
□  Rear brake load sensing pro|X>rt»oning valve faulty -  Estate 

models (Chapter 9}
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Suspension and steering
Note: Before diagnosing suspension o r steering faults, be sure that the 
trouble is no t due to incorrect tyre pressures, m ixtures o f tyre types, o r 
binding brakes.

Vehicle pulls to one side
□  Defective tyre (see Weekly checks)
□  Excessive wear in suspension or steering components (Chapter 1 

or 10)
□  Incorrect front wheel alignment (Chapter 10)
LI Accident damage to steering or suspension components 

(Chapter 1)

Wheel wobble and vibration
□  Front wheels out of balance (vibration felt mainly through the 

steering wheel) (see Weekly checks)
□  Rear wheels out of balance (vibration felt throughout the vehicle) 

(see Weekly checks)
□  Roadwheels damaged or distorted (see Weekly checks)
□  Faulty or damaged tyre (see Weekly checks)
□  Worn steering or suspension joints, bushes or components 

(Chapter 1 or 10)
□  Wheel nuts loose (Chapter 1)

Excessive pitching and/or rolling around corners, 
or during braking
□  Defective shock absorbers (Chapter 1 or 10)
□  Broken or weak spring and/or suspension component (Chapter 1 

or 10)
□  Worn or damaged anti-roll bar or mountings (Chapter 1 or 10)

Wandering or general instability
□  Incorrect front wheel alignment (Chapter 10)
□  Worn steering or suspension joints, bushes or components 

(Chapter 1 or 10)
□  Roadwheels out of balance (see Weekly checks)
□  Faulty or damaged tyre (see Weekly checks)
□  Wheel nuts loose (Chapter 1)
□  Defective shock absorbers (Chapter 1 or 10)

Excessively-stiff steering
□  Seized steering linkage balljoint or suspension balljoint (Chapter 1 

or 10)
□  Broken or incorrectly-adjusted auxiliary drivebelt (Chapter 1)
□  Incorrect front wheel alignment (Chapter 10)
□  Steering rack damaged (Chapter 10)

Excessive play in steering
□  Worn steering column/intermediate shaft joints -O apter 10)

; Worn track rod balljoints (Chapter 1 or 10)
□  Worn steering rack (Chapter 10)
□  Worn steering or suspension joints, bushes or components 

(Chapter 1 or 10)

Lack of pow er assistance
□  Broken or incorrectly-adjusted auxiliary drivebert (Chapter 1)
□  Incorrect power steering fluid level (see Weekly checks)
□  Restriction in power steering fluid hoses (Chapter * •
□  Faulty power steering pump (Chapter 10)
□  Faulty steering rack (Chapter 10)

Tyre wear excessive
T y re s  w o rn  on  in s id e  o r  o u ts id e  e d g e s
□  Tyres under-inflated (wear on both edges) (see Wee--., znecks)
□  Incorrect camber or castor angles (wear on one edge only) 

(Chapter 10)
□  Worn steering or suspension joints, bushes or compo-erris 

(Chapter 1 or 10)
□  Excessively-hard cornering or braking
□  Accident damage

T y re  tre a d s  e x h ib it  fe a th e re d  e d g e s
□  Incorrect toe setting (Chapter 10)

T y re s  w o rn  in  c e n tre  o f  tre a d
□  Tyres over-inflated (see Weekly checks)

T y re s  w o rn  o n  in s id e  a n d  o u ts id e  e d g e s
□  Tyres under-inflated (see Weekly checks)

T y re s  w o rn  u n e v e n ly
□  Tyres/wheels out of balance (see Weekly checks)
□  Excessive wheel or tyre run-out
□  Worn shock absorbers (Chapter 1 or 10)
□  Faulty tyre (see Weekly checks)
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Electrical system
Note: For problems associated with the starting system, re fer to the 
faults listed under 'Engine' earlier m this Section.

Battery will not hold a charge for more than a  few  
days
□  Battery dofectivo internally (Chapter 5A)
□  Battery terminal connections loose or corroded (see Weekly 

checks)
□  Auxiliary drivebelt worn or incorrectly adjusted (Chapter 1)
I .] Alternator not charging at correct output (Chapter 5A)
FI Alternator or voltage regulator faulty (Chapter 5A)
□  Short-circuit causing continual battery drain (Chapter 5A o r 12)

Ignition/no-charge warning light remains 
Illuminated with engine running
I. J Auxiliary drivebelt broken, worn, or incorrectly adjusted 

(Chapter 1)
L j Internal fault in alternator or voltage regulator (Chapter 5Aj 

. Broken, disconnected, or loose wiring In charging circuit 
(Chapter ‘SA or 12)

Ignition/no-charge warning light fails to come on
I' I Warning light bulb blown (Chapter 12) 
l.‘ l Broken, disconnected, or loose wiring in warning tight circuit 

(Chapter SA or 12)
D  Attomator faulty (Chapter 5A)

Lights inoperative
~  Bulb blown (Chapter 12)
U  Corrosion of bulb or bulbholder contacts (Chapter 12)
□  Blown fuse (Chapter 12)
□  Faulty relay (Chapter 12)
IJ  Broken, loose, or disconnected wiring (Chapter 12)
IJ  Faulty switch (Chapter 12)

Instrument readings inaccurate or erratic
Instrum ent readings increase w ith engine speed
□  Faulty instrument panel voltage regulator (Chapter 12)
Fuel o r tem perature gauges give no reading
□  Faulty gaugo sender unit (Chaptor 3. 4A or 4B)
□  Wiring open-circuit (Chapter 12)
U  Faulty gauge (Chapter 12)

Fuel or tem perature gauges give continuous 
maximum reading
t J  Faulty gauge sender unit (Chapter 3 ,4A or 4B)
[~] Wiring short-circuit (Chaptor 12)
P  Faulty gauge (Chapter 12)

Horn inoperative, or unsatisfactory in operation 
Horn operates a ll the tim e
□  Horn push -either earthed or stuck down (Chapter 12)
□  Horn cable-to-hom push earthed (Chapter 12)
Hom fa ils to  operate
P  Blown fuse (Chapter 12)
l_j. Cablo or connections loose, broken or disconnected (Chapter 12) 
D  Faulty hom (Chapter 12)
Hom em its in te rm itten t o r unsatisfactory sound
□  Cable conn ections loose (Oiapter 12)
P  Hom mountings loose (Chapter 12)
□  Faulty hom (Chapter 12)

Windscreen wipers inoperative, or unsatisfactory 
in operation
W ipers fa il to  operate, or operate very slow ly
I ] Wiper blades stuck to screen, or I inkage seized or binding 

(Chapter 12)
P  Blown fuse (Chapter 12)
□  Battery discharged (Chapter 5A)
i_: Cable or connections loose, broken or disconnected (Chapter 12)
I i Faulty relay (Chapter 12)

Faulty wiper motor (Chaptor 12)
W iper blades sweep over too large o r too sm all an area of 
the glass
P  Wiper blades incorrectly fitted, or wrong size usod (see Weekly 

chocks)
n  Wiper arms incorrectly positioned on spindles (Chapter 12)
P Excessive wear of wipor linkage (Chapter 12)
□  Wiper motor or linkage mountings loose or insecure (Chapter 12)
W iper blades fa il to  clean the glass effectively
1  Wiper blade rubbers dirty, worn or perished (see Weekly checks)
□  Wiper blades incorrectly fitted, or wrong sizo used (see Weekly 

checks)
P  Wiper arm tension springs broken, or arm pivots seized 

(Chapter 12)
P  Insufficient windscreen washer additive to adequately remove 

road film (see Weekly checks)

Windscreen washers inoperative, or 
unsatisfactory in operation
One o r more washer je ts inoperative
□  Blocked washer jet
U  Disconnected, kinked or restricted fluid hose (Chapter 12)
L j Insufficient fluid in washer reservoir (see Weekly chocks)
Washer pump fa ils to  operate
H  Broken or disconnected wiring or connections (Chapter 121 
P  Blown fuse (Chapter 12)
P  Faulty washer switch (Chaptor 12)
P  Faulty washer pump (Chapter 12)
W asher pump runs fo r some tim e before flu id  is em itted 
from  je ts
□  Faulty one-way valve in fluid supply hose (Chapter 12)

Electric windows inoperative, or unsatisfactory in 
operation
W indow glass w ill only move in one direction
I"] Faulty switch (Chapter 12)
W indow glass slow  to  move
r .  Battery discharged (Chapter 5A)
Z! Regulator seized or damaged, or in need of lubrication 
_  (Chapter 11)
i_. Door internal components or trim fouling regulator (Chapter 11)
□  Faulty motor (Chapter 11)

Window glass fails to move
LT! Blown fuse (Chaptor 12)
_  Faulty relay (Chapter 12)
□  Broken or disconnected wiring or connections (Chapter 12)
□  Faulty motor (Chapter 11)



Electrical system (continued)
Central locking system inoperativef or 
unsatisfactory in operation
Complete system failure
□  Remote handset battery discharged, where applicable
□  Blown fuse (Chapter 12)
(~l Faulty relay (Chapter 12)
□  Broken or disconnected wiring or connections (Chapter 12)
□  Faulty motor (Chapter 11)
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Latch locks but will not unlock, or unlocks but will not lock
□  Remote handset battery discharged, where applicable
□  Faulty master switch (Chapter 12)
□  Broken or disconnected latch operating rods or levers (Chapter 11) 
[ I Faulty relay (Chapter 12)
L I Faulty motor (Chapter 11)
One solenoid/motor fails to operate
O  Broken or disconnected winrog or connections (Chapter 12)
□  Faulty operating assembly (Chapter 11)
□  Broken, binding or disconnected !atch operating rods or levers 

(Chapter 11)
□  Fault in door latch (Chapter 11)



ref.22 Glossary of technical terms
A
ABS (Anti-lock brake system) A systom, 
usually electronically controlled, that senses 
incipient wheel lockup during braking and 
relieves hydraulic pressure at wheels that are 
about to skid.
A ir bag An inflatable bag hidden in the 
steering wheel (driver's side) or the dash or 
glovebox (passenger side). In a head-on 
collision, the bags inflate, preventing the driver 
and front passenger from being thrown 
forward Into the steenng wnee) or windscreen. 
Air cleaner A metal or plastic housing, 
containing a filter element, which removes 
dust and dirt from the air being drawn into the 
engine.
A ir filte r element The actual filter in an air 
cleaner system, usually manufactured from 
pleated paper and requiring renewal i t  regular 
intervals.

would tend to clog the radiator and coolant 
passages and reduce cooling efficiency. 
Anti-se ize com pound A coating that 
reduces the risk of seizing on fastonors that 
are subjected to high temperatures, such as 
exhaust manifold bolts and nuts.

Anthseize compound

Asbestos A natural fibrous mineral with great 
heat resistance, commonly used in the 
composition of brake friction materials. 
Asbestos is a health hazard and the dust 
created by brake systems should never be 
inhaled or ingested.
Axle A shaft on which a wheel revolves, or 
which revolves with a wheel. Also, a solid 
beam that connects the two whools at one 
end of thfl vnhirU* An a*lo which also 
transmits power to the wheels is known as a 
live axle.

A ir filte r

Allen key A hexagonal wrench whkn fits into 
a recessed hexagonal hole.
A lliga to r c lip  A long-nosed spring-loaded 
metal clip with meshing teeth. Used to make 
temporary electrical connections.
A lte rna to r A component in the electrical 
system which converts mechanical energy 
from a drivebelt into electrical energy to 
charge the battery and to operate the starling 
system, ignition system and electrical 
accessories.

Ax/e assembly

Axleshaft A single rotating shaft, on either 
side of the differential, which delivers power 
from the final drive assembly to tho drive 
wheels. Also called a driveshaft or a halfshaft.

B
Alternator (exploded view)

Ampere (amp) A unit ot measurement for the 
flow of electric current. One amp is the 
amount of current produced by one volt 
acting through a resistance of one ohm. 
Anaerobic sealer A substance used to 
prevent bolts and screws from loosening. 
Anaerobic means that it does not require 
oxygen for activation. The Loctite orand is 
widely used.
Antifreeze A substance (usually ethylene 
g ly rn l) mixort w ith water, and adcod to  a 
vehicle’s cooling system, to prevent freezing 
of the coolant in winter. Antifreeze also 
contains chemicals to Inhibit corrosion and 
the formation of rust and other deposits that

Ball bearing An anti-friction bearing 
consisting of a hardened inner and outer race 
with hardened stoel balls between two races.

Bearing

Bearing The curved surface or a shaft or in a 
bore, or the part assembled irto  either, that 
permits relative motion between them with 
minimum wear and friction.
Big-end bearing The beanng in the ond of 
the connecting rod that’s attached to the 
crankshaft.
Bleed nipple A valve on a brake wheel 
cylinder, caliper or other hydraulic component 
that is opened to purge the hydraulic system 
of air. Also called a bleed screw.

Brake bleeding

Brake blooding Procedure foi removing air 
from lines of a hydraulic brake system.
Brake disc The component o’ a disc brake 
that rotates with the wheels.
Brake drum The component of a drum brake 
that rotates with the wheels.
Brake lin ings The friction material which 
contacts the brake disc or drum to retard the 
vehicle’s speed. The linings a-e bonded or 
riveted to tho brako pads or shoes.
Brake pads The replaceable friction pads 
that pinch the brake disc when ihe brakes are 
applied. Brake pads consist of a friction 
material bonded or riveted to a rigid backing 
plate.
Brake shoo The crescent-shaped carrier to 
which the brake linings aro mounted and 
which forces the fining agains: the rotating 
drum during braking.
Braking systems For more irformation on 
braking systems, consult the Haynes 
Automotive Brake Manual.
Breakor bar A long socket wrench handle 
providing greater leverage.
Bulkhead The insulated partition between 
the engine and the passenger compartment.

c
Caliper The non-rotating part o' a disc-brake 
assembly that straddles the disc and carries 
the brake pads. The caliper alsc contains the 
hydraulic componcnto that cauao tho pads to 
pinch the disc when the brakes aro applied A 
caliper is also a measuring tod that can be 
set to measure inside or outside dimensions 
of an object.
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Camshaft A rotating shaft on which a series 
of cam lobes operate the valve mechanisms. 
The camshaft may be driven by gears, by 
sprockets and chain or by sprockets and a 
belt.
Canistor A container In an evaporative 
emission control system; contains activated 
charcoal granules to trap vapours from the 
fuel system

Canister

Carburettor A device which mixes fuel with 
air in the proper proportions to provide a 
desired power output from a spark ignition 
Internal combustion engine.

Carburettor
Castellated Resembling tho parapets along 
the top of a costJe wall. For examplo, a 
castellated balljoint stud nut.

Castellated nut

Castor In wheel alignment, the backward or 
forward tilt of tho steering axis. Castor Is 
positive when the steering axis is inclined 
rearward at the top.

Catalytic converter A silencer-like device in 
the exhaust system which converts certain 
pollutants in the exhaust gases into less 
harmful substances.

Catalytic converter 
Circlip A ring-shaped clip used to prevent 
endwise movement of cylindrical parts and 
shafts. An internal circlip is installed In a 
groove in a housing; an external circlip fits 
into a groove on the outside of a cylindrical 
piece such as a shaft.
Clearance Tho amount of space between 
two parts. For example, between a piston and 
a cylinder, between a bearing and a journal, 
etc.
Coil spring A spiral of elastic steel found in 
various sizes throughout a vehicle, for 
example as a springing medium in the 
suspension and in the valve train. 
Compression Reduction in volume, and 
incroaso in pressure and temperature, of a 
gas, caused by squeezing il into a smaller 
space.
Compression ratio The relationship betwoon 
cylinder volume when tho piston is at top 
dead centro and cylinder volume when the 
piston is at bottom dead cent/e.
Constant velocity (CV) jo in t A type of 
universal joint that cancels out vibrations 
caused by driving power being transmitted 
through an angle.
Core plug A disc or cup-shaped metal 
device inserted in a hole in a casting through 
which core was removed when tho casting 
was formed. Also known as a freeze plug or 
expansion plug.
Crankcase The lower part of the engine 
block in which the crankshaft rotates. 
Crankshaft The main rotating member, or 
shaft, running the length ol the crankcase, 
with offset “throws" to which the connecting 
rods are attached.

Crankshaft assembly

Crocodile clip See Alligator d ip

D
Diagnostic code Code numbers obtained by 
accossing the diagnostic mode of an ongine 
management computer. This code can be 
used to determine the area in the system 
where a malfunction may bo located.
Disc brake A brake design incorporating a 
rotating disc onto which brake pads arc 
squeezed The resulting fnctton converts the 
energy of a moving vehicle into heat. 
Double-overhead cam (DOHC) An engine 
that uses two overhead camshafts, usually 
one for the intake valves and one for the 
exhaust valves.
O rivebeft(s) The belt(s) used to drive
accessories such as the alternator, water 
pump, power steering pump, air conditioning 
compressor, etc. off the crankshaft pulley.

Accossory drivebelts

Driveshaft Any shaft used to transmit 
motion. Commonly used when referring to the 
axleshafts on a front wheel drive vohsde.

Driveshaft

Drum brake A type of brake using a drum- 
shaped metal cylinder attached to the inner 
surface of the wheel. When the brake pedal is 
pressed, curved brake shoes with friction 
linings press against tho inside of the drum to 
slow or stop the vehicle.
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E
EGR valve A valve used to introduce exhaust 
gases into the intake air stream.

EGR valve

Electronic contro l unit (ECU) A computer 
which controls (for instance) ignition and fuel 
injection systems, or an anti-lock braking 
system. For more information refer to the 
Haynes Automotive E lectrical and Electronic 
Systems Manual.
Electronic Fuel Injection (EF1) A computer 
controlled fuel system that distributes fuel 
through an injector located in each intake port 
of the engino.
Emergency brake A braking system, 
independent of the main hydraulic system, 
that can be used to slow or stop the vehicle if 
the primary brakes fail, or to hold the vehicle 
stationary oven though the brake pedal isn't 
depressed. It usually consists of a hand lever 
that actuates oither front or rear brakes 
mechanically through a series of cables and 
linkages. Also known as a handbrake or 
parking brake.
Endfloat The amount of lengthwise 
movement between two parts. As applied to a 
crankshaft, the distance that the crankshaft 
can move forward and back in the cylinder 
block.
Engine management system  (EMS) A
computer controlled system which manages 
the fuel injection and the ignition systems in 
an integrated fashion.
Exhaust m anifo ld  A part w ith several 
passages through which exhaust gases leave 
the engine combustion chambers and enter 
the exhaust pipe.

u

F
Fan c lu tch  A viscous (fluid) drive coupling 
device which permits variable engine fan 
speeds in relation to engine speeds.

Fooler blade A thin strip or blade of hardened 
steel, ground to an exact thickness, used to  
check or measure clearances between parts.

Feeler blade

Firing order The order in which the engine 
cylinders fire, or deliver their power strokes, 
beginning with the number one cylinder. 
Flywheol A heavy spinning wheel in which 
energy is absorbed and stored by means of 
momentum. On cars, the flywheel is attached 
to the crankshaft to  smooth out firing 
impulses.
Free play The amount of travel before any 
action takes place. The "looseness" in a 
linkage, or an assembly of parts, botweon the 
initial application of force and actual 
movement. For example, the distance the 
brake pedal moves before the pistons in the 
master cylinder are actuated.
Fuso An electrical device which protects a 
circuit against accidental overload. The 
typical fuse contains a soft piece of metal 
which is calibrated to melt at a predetermined 
current flow (expressed as amps) and break 
the circuit.
Fusible link  A circuit protection device 
consisting o f a conductor surrounded by 
heat-resistant insulation. The conductor is 
smaller than the wire It protects, so it acts as 
the weakest link in the circuit. Unlike a blown 
fuse, a failed fusible link must frequently be 
cut from tho wire for replacement.

G
Gap The distance the spark must travel in 
jumping from the centre electrode to tho side

Adjusting spark plug gap

electrode in a spark plug. Also refers to the 
spacing between the points In a contact 
breaker assembly in a conventional points 
type ignition, or to  the distance betweon tho 
reluctor or rotor and tho pickup coil in an 
electronic ignition.
Gasket Any thin, soft material - usually cork, 
cardboard, asbestos or soft metal - installed 
between two metal surfaces to ensure a good 
seal. For instance, the cylinder head gasket 
seals the joint between the block and the 
cylinder head.

Gasket

Gauge An instrument panel display used to 
monitor engino conditions. A gauge with a 
movable polntor on a dial or a fixed scale is an 
analogue gauge. A gauge with a numerical 
readout is called a digital gauge.

H
H alfshaft A rotating shaft that transmits 
power from the final drive unit to a drive 
wheel, usually when referring to a live rear 
axle
Harm onic ba lancer A device designed to 
reduce torsion or twisting vibration in the 
crankshaft May be incorporated In tho 
crankshaft pulley Also known as a vibration 
damper.
Hone An abrasive tool for correcting small 
irregulanties or differences in diameter in an 
engine cylinder, brake cylinder, otc.
Hydraulic tappet A tappet that utilises 
hydraulic pressure from the engine's 
lubrication system to maintain zero clearance 
(constant contact with both camshaft and 
valve stem). Automatically adjusts to variation 
in valve stem length. Hydraulic tappets also 
reduce valve noise.

I
Ign ition  tim ing  The moment at which the 
spark plug fires, usually expressed in the 
number of crankshaft degrees before the 
piston roaches the top of Its stroke.
Inlet m anifo ld A tube or housing with 
passages through which flows the alr-fuel 
mixture (carburettor vehicles and vehicles 
with throttle body injection) or air only (port 
fuol-injocted vehicles) to the port openings in 
the cylinder head.
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Jump s ta rt Starting the engine of a vehicle 
with a discharged or weak battery by 
attaching jump leads from the weak battery to 
a charged or helper battery.

Load Sensing P roportion ing Valve (LSPV)
A brake hydraulic system control valve that 
works like a proportioning valve, but also 
takes into consideration the amount of weight 
carried by the rear axle.
Locknut A nut used to lock an adjustment 
nut, or other threaded component, in place. 
For example, a locknut is employed to keep 
the adjusting nut on the rocker arm in 
position.
Lockwasher A form of washer designed to 
prevent an attaching nut from working loose.

M

N

Overhead cam (ohc) engine An engine with 
the camshaft(s) located on top of the cylinder 
head(s).
Overhead valve (ohv) engine An engine with 
the valves located in the cylinder head, but 
with the camshaft located in the engine block. 
Oxygen sensor A device installed in the 
engine exhaust manifold, which senses the 
oxygen content in the exhaust and converts 
this information into an electric current. Also 
called a Lambda sensor.

Phillips screw A type of screw head having a 
cross instead of a slot for a corresponding 
type of screwdriver.
P iastigage A thin strip of plastic thread, 
available in different sizes, used for measuring 
clearances. For example, a strip of Piastigage 
is laid across a bearing journal. The parts are 
assembled and dismantled; the width of the 
crushed strip indicates the clearance between 
journal and bearing.

M acPherson s tru t A type of front 
suspension system devised by Earle 
MacPherson at Ford of England. In its original 
form, a simple lateral link with the anti-roll bar 
creates the lower control arm. A long strut - 
an integral coil spring and shock absorber - is 
mounted between the body and the steering 
knuckle. Many modern so-called MacPherson 
strut systems use a conventional lower A-arm 
and don’t rely on the anti-roll bar for location. 
M ultim eter An electrical test instrument with 
the capability to measure voltage, current and 
resistance.

NOx Oxides o f Nitrogen. A common toxic 
pollutant emitted by petrol and diesel engines 
at higher temperatures.

Piastigage

Propeller sha ft The long hollow tube with 
universal joints at both ends that carries 
power from the transmission to the differential 
on front-engined rear wheel drive vehicles. 
Proportion ing  valve A hydraulic control 
valve which limits the amount of pressure to 
the rear brakes during panic stops to prevent 
wheel lock-up.

O
Ohm The unit of electrical resistance. One 
volt applied to a resistance of one ohm will 
produce a current of one amp.
Ohm m eter An instrument for measuring 
electrical resistance.
O -ring  A type of sealing ring made of a 
special rubber-like material; in use, the O-ring 
is compressed into a groove to provide the 
sealing action.

O-ring

R
R ack-and-p in ion  steering A steering 
system with a pinion gear on the end of the 
steering shaft that mates with a rack (think of 
a geared wheel opened up and laid flat). 
When the steering wheel is turned, the pinion 
turns, moving the rack to the left or right. This 
movement is transmitted through the track 
rods to the steering arms at the wheels. 
Radiator A liquid-to-air heat transfer device 
designed to reduce the temperature of the 
coolant in an internal combustion engine 
cooling system.
R efrigerant Any substance used as a heat 
transfer agent in an air-conditioning system. 
R-12 has been the principle refrigerant for 
many years; recently, however, manufacturers 
have begun using R-134a, a non-CFC 
substance that is considered less harmful to 
the ozone in the upper atmosphere.

Rocker arm A lever arm that rocks on a shaft 
or :  vets on a stud. In an overhead valve 
angr,e. tne rocker arm converts the upward 
m cve'ren i of the pushrod into a downward 
m e.e '-’e r: to open a valve.
R otor ir  a distributor, the rotating device 
ins ce v s  cap tha t connects the centre 
electrode and the outer terminals as it turns, 
distncutsng the high voltage from the coil 
seco 'ca". winding to  the proper spark plug. 
Also. f a t  part of an alternator which rotates 
inside r e  stator. Also, the rotating assembly 
of a tjrtiocr.arger, including the compressor 
wr.ee'. srs r. and turbine wheel.
Runout T re  amount of wobble (in-and-out 
move~-5": of a gear or wheel as it’s rotated. 
Tne aTC jn t a shaft rotates “out-of-true.” The 
out-cf-roor-d condition of a rotating part.

S
Sealant A liquid or paste used to prevent 
leakage at a jo int. Sometimes used in 
corf..~ct:on v/ith a gasket.
Sealed beam lam p An older headlight 
desjgr which integrates the reflector, lens and 
filaTserts into a hermetically-sealed one-piece 
unit. Wr.en a filament burns out or the lens 
cracks, the entire unit is simply replaced. 
Serpentine d rivebe lt A single, long, wide 
accessory drivebelt tha t’s used on some 
newer vehicles to drive all the accessories, 
instead of a series of smaller, shorter belts. 
Serpentine drivebelts are usually tensioned by 
an automatic tensioner.

Serpentine drivebelt

Shim Thin spacer, commonly used to adjust 
the clearance or relative positions betwee~ 
two parts. For example, shims inserted into <y 
under bucket tappets control v a .e  
clearances. Clearance is adjusted d> 
changing the thickness of the shim.
Slide hamm er A special puller that screws 
into or hooks onto a component such as a 
shaft or bearing; a heavy sliding handle on the 
shaft bottoms against the end of the shaft to 
knock the component free.
Sprocket A tooth or projection on ire  
periphery of a wheel, shaped to engage wrtr s 
chain or drivebelt. Commonly used to re fs ' tc 
the sprocket wheel itself.
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Starter in h ib ito r sw itch On vehicles with an 
autom atic transm ission, a sw itch that 
prevents s-tarting if tho vehicle is not in N&utral 
or Park.
S trut Sco MacPherson strut.

T
Tappet A cylindrical com ponent which 
transm its motion from the cam to the valve 
stem, e ither d irectly or via a pushrod and 
rocker arm. Also called a cam follower. 
Therm osta t A heat-controlled valve that 
regulates the flow  of coolant between the 
cylindor block and the radiator, so maintaining 
optim um  engine operating temperature. A 
thermostat is also used in some air cleaners in 
which the temperature is regulated.
Thrust bearing  The bearing in the clutch 
assombly that is moved in to the release 
lovers by cJutch pedal action to diservgage the 
clutch. Also referred to as a release bearing. 
Tim ing b e lt A toothed belt which drives the 
camshaft. Serious engine damage may result 
if it breaks in service.
T im ing cha in  A chain which drives the 
camshaft.
Toe-in  The amount the front wheels are 
closer together at the front than at tho rear. 
On rear wheel drive vehicles, a slight amount 
of toe-in is usually specified to keep the front 
wheels running parallel on the road by 
offsetting other forces that tend to spread the 
wheels apart.

T oe -ou t The amount the front wheels are 
closer together at the rear than at the front. 
On front wheel dove vehicles, a slight amount 
of toe-out is usually specified.
Too ls For fu ll inform ation on choosing and 
using tools, refer to the Haynes Automotive 
Tocfs Manual.
Tracer A stripe of a second colour applied to  
a w ire insulator to distinguish that wire from 
another one wrth the same colour insulator. 
Tune-up A process ol accurate and caroful 
adjustments and parts replacement to obtain 
the best possible engine performance. 
Turbocharger A centrifugal device, driven by 
exhaust gases, that pressurises the intake air. 
Normally used to increaso the power output 
from  a given engine displacem ent, but can 
also be used prim arily to reduce exhaust 
em issions (as on VW 's “ Um welt“ Diesel 
engine).

U
Universal jo in t or U -jo in t A double-pivoted 
connection for transm itting power from  a 
driving to a driven shaft through an angle. A 
U-joint consists of two Y-shapod yokes and a 
cross-shaped member called the spider.

V
Valve A device through which the flow of 
liquid, gas. vacuum, or loose material in bulk

may be started, stopped, or regulated by a 
movable part that opens, shuts, or partia lly 
obstructs one or more ports or passageways 
A valve is also tho movable part o f such a 
device.
Valve clearance The clearance between the 
valve tip  (the end of the valve stem) and the 
rocker arm or tappet. The valve clearance is 
measured when the valve is closed.
V ern ier ca lipe r A precision measuring 
instrument that measures inside and outside 
dimensions. Not quite as accurate as a 
micrometer, but more convenient.
V iscos ity  The thickness o f a liquid o r its 
resistance to flow.
V o lt A unit for expressing electrica l 
“pressure" in a circuit. Ono volt that w ill 
produce a current ol one ampere through a 
resistance of one ohm.

W
W elding Various processes used to join 
motal items by heating the areas to be joined 
to a molten state and fusing them together. 
For more inform ation reler to the Haynes 
Automotive Welding Manual.
W iring diagram  A drawing portraying the 
components and wires in a vehicle's electrical 
system, using standardised symbols. For 
more inform ation refer to the Haynes 
Automotive Electrical and Electronic Systems 
Manual.
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A lte rnator -  5A*3 

d n v e b e lt-1*18 
A ntifreeze-0 *1 2 . 0 *17 ,1*10 ,1*19  
A nti-lock braking system (ABS) -  9*13 
Asbestos -  0*5
A utom atic  Transm ission  -  7B*1 et seq 

fault diagnosis -  7B*8. REF* 17 
flu id -0 *1 7 ,1 *1 1 , 7B*2 
fluid leak -1 * 9  
mode switches -  12*7 
overhaul -  7B*7 
starter inhibitor -  1 *8 

Auxiliary d r iv e b e lt -1*10. 1*18

B
Battery -  0*5, 0*14, 5A*2 
Blow er m otor sw itch -  12*8 
Body corrosion -1 *1 4 . REF*11 
Body damage -  11 *2 
Body e le c trica l system  -1 2 *1  et seq 
Body exterior -  11 *20 
Bodyw ork and fittin g s  -  11*1 et seq 
Bonnet -1 1 *6  

lo c k - 11*7 
release cable -  11 *6 

Boot tid -1 1 *1 6
B raking  system  -1 *1 3 , 9*1 ef seq, REF*8, REF*9, REF* 10 

disc -1 *1 1 .9 *6  
fault finding -  REF*18 
flu id -C *1 3 ,0*17.1*13  
fluid leak -  1 *9 
pads -  9*4 
pedal-9 *1 0
pressure-regulating valve -  9*13 
servo vacuum hose -  1 * 16 

Bulbs (exterior) -1 2 *8  
Bulbs (interior) -  12*11 
Bumpers -  11 *4 11 *5 
Burning -  0*5
Buying spare parts -  REF*3

c
Caliper -  9*7 
Camshaft o il seals 

except GDI engine -  2A»7.2A*9  
GDI engino -  2B*8 

Camshafts and tappets  
except GDI engino -  2A*9 
GDI engine -  28*8

Catalytic converter -  4C*3 
Central locking -11*19  
Centro console -  11 *27 

switches - 12*4 
Charging system -  5A*3 
Cigar lighter - 12*17 
Climate control system -  3*10 
C lutch  - 1 *13.6*1 et seq 

fault finding -  REF*16 
f lu id -0*13.0*17  
hydraulic system -  6*4 
master cylinder -  6*3 
Dedal -  6*2 
release beanng -  6*7 
slave cylinder -  6*3 

Compression test 
except GDI engine -  2A*3 
GDI engine -  28*3 

Conversion factors -  REF*2 
Coolant -  0*12. 0*17,1*19 

le a k - 1*8 
pump -  3*6 

Cooling fan(s) -  3*4
Cooling, heating and ventilation systems -  3*1 et seq 

electrical switches and sensors -  3*5 
fault finding -  REF* 15 
hoses -  3*2 

Corrosion -  1*14, REF*11 
Courtesy ligh t sw itches -  12*7 
Crankcase em ission contro l system -  4C*6 
Crankcase ventila tion system - 1  *17 
C ranksha ft- 2 0 1 1 ,  2 0 1 4  
Crankshaft oil seals 

except GDI engine -  2A*13 
GDI engine -  2B*12 

Cruise contro l -  4A*11, 4B *13 .12*23 
Crushing -  0*5
Cylinder b lock/crankcase -  2C*12 
Cylinder head -  2 0 7  

except GDI engine -  2A*11 
GDI engine -  2B*10

D
Depressurising the fuel system -  4A*2, 4B*3 
Dimensions -  REF* 1 
Disconnecting the battery -  REF*5 
Discs -1 *1 1 ,9 *6  
D o o r - 11*7. REF*9 

handle and lock -1 1 *1 0  
inner trim panel -1 1  *8 
switches -1 2 *5  
window glass —11*14 

Drivebelt -1 *1 0 , 1*18 
D rivep la to -2A *15  
D riv e s h a fts -8*1 etseq, REF*10 

fault finding -  REF*17 
gaiter -  1*12.8*5  
overhaul -  8*8 
support bearing -  8*8 

Drivetrain -  1*13
Dynamic Stability Assistance (DSA) system  -  4A*12. 4B*13 

s w itc h -4 A * 12



ref*28 Index

E
E lectric  shock -  0*5  
E lec tric  w indow  —11*19  
E lectrica l e q u ip m e n t- 0 * 1 4 , 1»13, REF*9 

fault finding -1 2 * 2 . REF*20, REF*21 
E lectron ic  con tro l un it (ECU) -  5B*5 
Em ission systom  -  REF*11
Engino (except GDI) In -car repair procedures -  2A*1 ef seq. 2A*17 
Engine (GDI) in -car repair procedures -  2B*1 o f seq 

fault finding -  REF*13. REF*14 
Engine o il -  0»12, 0*17.1  *6  

leak - 1 * 9
Engine romoval and overhaul procedures -  2 0 1  et seq 
Environm ental cons idera tions  -  REF*4 
Evaporative em iss ion  co n tro l system  -  4C»6 
Exhaust A emission control systems  -  1*12, 4 0 1  et seq, 4 0 6 .  
REF* 10. REF*11 

manifold -  4 0 3  
Exte rio r ligh t un its  -  12*13 
E xte rio r m irro rs  -1 1 *1 9

F
Facia cen tro  panel sw itchos  -  12*6 
Facia panel -  11 *28 
Fault finding -  REF*12 ef seq 

autom atic transmission -  7B*8. REF*17 
braking system -  REF *18  
clutch -  REF*16 
cooling system -  REF*15 
driveshafts -  REF*17 
electrical -  12*3. REF*20, REF*21 
ongine -  REF*13, REF*14 
fuel and exhaust systems -  REF*15 
fuel Injection system -  4A*7 
fuel injection system -  4B*5  
ignition -  5B*3
manual transmission -  REF*16 
suspension and steering -  REF*19 

Filters  
air - 1*15 
f u e l - 1*17
oil - 1 * 6  
pollen - 1  *8 

Fire - 0 * 5  
Flam e trap  -1 * 1 7  
Fluids -  0*17  

leak 1 *8  
Flywheel 

except GDI engine -  2A*15  
GDI e n g in e -2 B * 14 

Fuel and exhaust system s  
fault fin d ing -R E F -15  
filler pipe -  4A*5. 4B*4  
filter - 1*17 
leak - 1  *9
pump/gauge sender unit -  4A*4, 4B*4

Fuol injection systems -  4A*6, 4B*4 
fault finding -  4A*7,4B*5 

Fuel system (except GDI engine) -  4A*1 ef seq, REF*11 
Fuel system (GDI engine) -  48*1 ef seq. REF*11 
Fuel tank -  4A*6, 4B*4 
Fume or gas intoxication -  0*5 
Fuses and rolays -  12*4

G
Gaiters 

driveshaft - 1 *12,08*5 
steering gear - 10*17 

Gaskots -  REF*4 
Gear lever housing -  7A*2 
General repair procedures -  REF*4 
Glossary o f technical terms -  REF*22 ef seq

H
Handbrake -1 *11 , REF*8 

cables-9 *12
handbrake adjustment -  9*11 
lever -  9*12 
lever switch - 12*7 

Hazard warning light sw itch - 12*6 
Headlight beam alignment -  12*16 
Heated front seats -  12*24 
Heating and ventilation system -  3*6 

control switches - 12*7 
Hinge lubrication -1 *13  
Horn -12*17  
Hoses -1 *16  

leak -1 *8  
Hub assombly -  10*9 

bearings - 10*5 10*10. REF»10 
Hydraulic pipes and hoses -  9*3 
Hydraulic system -  9*2 
Hydrofluoric acid -  0*5

I
Identifying leaks -  0*9 
Ignition system -  5B*1 ef seq 

fault finding -  5B*3 
HT coil -  58*4 -  
switch -  5A*5. 12*4 
switch/steering column lock -  10*16 
sensors -  5B*5 
tim ing -  5B*5 

Inlet m anifo ld-4A * 13, 4B*11 
Instrument panel -  12*17 

Instruments -  1*13 
Intorcooler -  4 A* 14 
Interior trim  -  11 *26 
Introduction -  0*6



Index ref*29

J
Jacking and vehicle support -  REF*3. REF*5 
Join t mating facos -  REF»4 
Jump starting -  0*8

K
Kickdown sw itch -  7B*5

L
Leaks -0 *9 ,1 *8 . 1*9
Lighting switch -  12*5
Lock lubrication — 1*13
Locknuts. locktabs and washers -  REF*4
Lower pan (GDI engine) -  2B*13
Lubricants and flu ids -  0*17
Luggage area ligh t switch -1 2 *7

M
Main and big-end bearings -  2 0 1 3  
Main bearing ladder -  2 0 1 0  
Main sum p-2B *13  
Maintenance -1 1  *2 
M anual transmission -  7A*1 e l seq 

(aull finding -  REF* 16 
O it-0-17.1-10. 7A*4 
overhaul -  7A*4 

Master cylinder -  9*9 
Mirrors -  REF*8
MOT tost chocks -  REF*8 Of seq 
Mountings -  2A*16

N
Number plate lights -  12*10. 12*16

o
Oil

engine -  0*12, 0*17.1*6  
filter -  1*6 
leak -1  *9
manual transmission-0 *1 7 ,1 *1 0 .7A*4 
pressure switch -  2A*18, 2B*16 
pump (except GDI ongine) -  2A* 14, 2B*12 
seals -  2A*7. 2A*9, 2A*13. 7A*3, 7B*6. REF*4 

Overhead console switches -1 2 *7

P
Pads-1*11  
Parts -  REF*3
Pistons and connecting rods -  2 0 1 0 . 2 0 1 6  

piston rings -2 C  *15 
Poisonous or irritan t substances -  0*5 
Pollen filter -1 *8

Power steering -10*17  
flu id -0 *1 3 , 0*17 
fluid leak - 1  *9 
p um p- 10*18 
pump drivebelt -1 *1 8  

Puncture repair -  0*10

R
Radiator -  1 *1 9 , 3 *2  
Radio/cassette/CD player -  12*21 

aerial -  12*22 
Rear brako pressure-regulating valve -  9*13 
Repair procedures -  REF*4 
Reversing light sw itch -  7A*4 
Road test -  1 * 13 
Roadside repairs -  0*7 et seq 
Routine maintenance and servicing -  1 *  I et seq

s
Safety first! -0 *5 .0 *1 3  
Scalding -0 *5
Screw threads and fastenings -  REF*4 
Seat belts -  11 *22 
Seats -  11*22
Selector cables/rod -  7A*2, 7B*3 
Selector Lever housing -  7B*4 
Service reminder indicator -  1 *8 
Servo vacuum hose -  1*16 
Shiftlock system components -  7B*6 
Shock abso rbe r- 1*12, REF*9. REF*10 
Spare parts -  REF*3 
Spark plugs -1 *1 4  
Speakers - 12*21 
Speedometer cable -12*17  
Springs-R EF* 10 
Starter inhibitor -  1 *8 
Starter m otor -  5A*5
Starting and charging systems -  5A*1 et seq. 5A*4 
Start-up after overhaul and reassembly -  2 0 1 8  
Steering -  1*12.1*13. REF-9. REF*10 

column -  10*15. REF*8 
column switch -  4A *12.12*4 
wheel -10*14, REF*8 

Steering gear assembly -10*16  
Steering gear gaiter -  10*17 
Stop-light switch -  4A*12, 9*13 ,1?*7 
S um p-2B »13 .2 0 9 . 2C*17 
Sunroof -  11*20
Suspension and steering -  10*1 et seq. 1 *12.1 *13. REF*9, REF*10 

fault finding -  REF*19 
anti-roli bar -  10*8 10*14 
control link -  10*12 
lower arm -  10*7 10*13 
strut -  10*5 10*10 
subframe - 10*9 
swivel hub -  10*3



ref*3o Index
trailing ami -  10*13 
upper link -  10*12 

Switches -12 *4  
blowor motor -1 2 *8  
centre console -12 *4  
cooing system -  3*5 
courtesy light -1 2 *7  
door -  12*5 
DS/> -  4A*12 
facia panel -1 2 *6  
handbrake lever -  12*7 
hazard warning light 1 2 *6
heating/ventilation control -  12*7
ignition -  5A*5. 10*16. 12*4
kickdown -  7B*5
lighting -  12*5
luggage area light -12 *7
oil pressure -2 A * 18
overhead console -1 2 *7
reversing light -  7A*4
steenng column switch -  4A*12.12*4
stop-light -  4A*12,9*13,12*7
window -11*19

Tailgate -  11*17 
lo ck- 11*18 

Tappets except GDI engine -  2A*9 
Technical terms -  REF *22 et seq 
Thermostat -  3*3 
Throtte  housing -1 *1 6  
Timing belt -  2A*3. 2B*3
Tools and working facilities -  REF*4. REF*6 et seq 
Tow ing -  0*0
Track rod balljo in t - 10*18,10*19 
Transmission -  2 0 2

control system sensors -  7B*4 
electronic control unit (ECU) -  7B*6 
gearshift position sensor -  4A-12



Turbocharger -  4 0 4  
Tyres-0 *15 . REF-11 

condition and pressure -  0*17.

u
Undcrbonnot check points -  0*11

V
Vacuum hose -1 -1 6  

leak -  1 -10 
Vacuum servo unit check valve -  9*11 
Valves -  2 0 8
Variable valve tim ing control valve 
Vehicle Identification -  REF-9 
Vehicle support -  REF-3

w
Washer fluid -  0*16 

level sensor -12 -20  
Washer system -12 -20  
Weekly checks -0 -1 1  et seq 
Weights -  REF-1 
W heels-R EF-11 

alignment and steering angles -10-19  
bearings -  10-5. 10-10, REF-10 
changing -  0-10 

Window switch -11 -19  
Windscreen -  REF-8 

glass - 11-20 
wiper arm -12*17  
wiper motor and linkage -  12-18 

Wiper blades -  0-16 
W iper/washer system -1 -1 3  
Working facilities -  REF-7
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