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Oe4 |Introduction

The Volvo 850 Saloon and Estate models were introduced in 1992
and were a radical departure from the traditional Volvo large vehicle
format. The 850 features transverse engine/transmission layout, front-
wheel drive and state-of-the-art suspension technology providing
excellent handling and driveability for a large car.

The engines used in the 850 range are all fuel-injected, in-line, five-
cylinder units of 1984 cc, 2319 cc or 2435 cc displacement. Both
normally-aspirated and turbocharged versions are available. The
engines feature a comprehensive engine management system with

extensive emission control equipment.
Both 5-speed manual and 4-speed computer controlled, automatic

transmissions are available throughout the range. The automatic
transmission features mode control selection allowing the driver to
alter the transmission characteristics to suit economy, sport or winter

driving requirements.

_

Volvo 850 T-5 Turbo

The Volvo 850 Team

Haynes manuals are produced by dedicated and
enthusiastic people working in close co-operation. The
team responsible for the creation of this book included:

Author John Mead
Sub-editors Sophie Yar
Carole Turk
Editor & Page Make-up Steve Churchill
Workshop manager Paul Buckland
Photo Scans John Martin

Paul Tanswell

Cover illustration Roger Healing

We hope the book will help you to get the maximum
enjoyment from your car. By carrying out routine
maintenance as described you will ensure your car’s
reliability and preserve its resale value.

#

Braking is by discs all round, the handbrake acting on drums
incorporated in the rear brake discs. Anti-lock braking (ABS) and
power-assisted steering is standard on all models.

A wide range of standard and optional equipment is available within
the 850 range to suit virtually all tastes. As with all Volvo models, safety
features are of paramount importance and the Supplemental Restraint
System and Side Impact Protection System offer an exceptional level
of driver and passenger protection throughout the vehicle.

Provided that regular servicing is carried out in accordance with the
manufacturer’'s recommendations, the Volvo 850 will provide the
enviable reliability for which this marque is famous. The engine
compartment is relatively spacious and most of the items requiring
frequent attention are easily accessible.

Volvo 850 SE Estate

‘Your Volvo 850 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),
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. Then
the tasks are described and photographed in a clear step-by-step
sequence.

References to the “left” or “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 this
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 for loss, damage or injury caused by any errors in, or
omissions from the information given.



Working on your car can be dangerous.
This page shows just some of the potential
risks and hazards, with the aim of creating a
safety-conscious attitude.

General hazards
Scalding

e Don’t remove the radiator or expansion
tank cap while the engine is hot.

e Engine oil, automatic transmission fluid or
power steering fluid may also be dangernusly
hot if the engine has recently been running.

Burning

e Beware of burns from the exhaust system
and from any part of the engine. Brake discs
and drums can also be extremely hot
immediately after use.

Crushing

¢ When working under or near
a raised vehicle,
always

supplement the
jack with axle
stands, or use

. ‘ " 3))
drive-on :
ramps. (G L ———4
Never
venture
under a car which
is only supported by a jack.

e Take care if loosening or tightening high-
torque nuts when the vehicle is on stands.
Initial loosening and final tightening should
be done with the wheels on the ground.

Fire

e Fuel is highly flammable; fuel vapour is
explosive.

e Don’t let fuel spill onto a hot engine.

e Do not smoke or allow naked lights
(including pilot lights) anywhere near a
vehicle being worked on. Also beware of
creating sparks

(electrically or by use of tools).

e Fuel vapour is heavier than air, so don't
work on the fuel system with the vehicle over
an inspection pit.

e Another cause of fire is an electrical
overload or short-circuit. Take care when
repairing or modifying the vehicle wiring.

* Keep a fire extinguisher handy, of a type
suitable for use on fuel and electrical fires.

Electric shock LF %Y

e Ignition HT %
voltage canbe ™
dangerous,

especially to P

people with heart
problems or a

pacemaker. Don't
work on or near the
ignition system with
the engine running or
the ignition switched on.

~

-~

e Mains voltage is also dangerous. Make
sure that any mains-operated equipment is
correctly earthed. Mains power points should
be protected by a residual current device
(RCD) circuit breaker.

Fume or gas intoxication

e Exhaust fumes are
poisonous; they often
contain carbon
monoxide, which is
rapidly fatal if inhaled.
Never run the

engine in a

confined space

such as a garage
with the doors shut.
e Fuel vapour is also
poisonous, as are the vapours from some
cleaning solvents and paint thinners.

Poisonous or irritant substances

e Avoid skin contact with battery acid and
with any fuel, fluid or lubricant, especially
antifreeze, brake hydraulic fluid and Diesel
fuel. Don’t syphon them by mouth. If such a
substance is swallowed or gets into the eyes,
seek medical advice.

* Prolonged contact with used engine oil can
cause skin cancer. Wear gloves or use a
barrier cream if necessary. Change out of oil-
soaked clothes and do not keep oily rags in
your pocket.

e Air conditioning refrigerant forms a
poisonous gas if exposed to a naked flame
(including a cigarette). It can also cause skin
burns on contact.

Asbestos

e Asbestos dust can cause cancer if inhaled
or swallowed. Asbestos may be found in
gaskets and in brake and clutch linings.
When dealing with such components it is
safest to assume that they contain asbestos.
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Safety first! 05

Special hazards

Hydrofluoric acid

» This extremely corrosive acid is formed
when certain types of synthetic rubber, found
in some O-rings, oil seals, fuel hoses etc, are
exposed to temperatures above 400°C. The
rubber changes into a charred or sticky
substance containing the acid. Once formed,
the acid remains dangerous for years. If it
gets onto the skin, it may be necessary to
amputate the limb concerned.
» When dealing with a vehicle which has
suffered a fire, or with components salvaged
from such a vehicle, wear protective gloves
and discard them after use.

The battery

e Batteries contain sulphuric acid, which
attacks clothing, eyes and skin. Take care
when topping-up or carrying the battery.

» The hydrogen gas given off by the battery
is highly explosive. Never cause a spark or
allow a naked light nearby. Be careful when
connecting and disconnecting battery
chargers or jump leads.

Air bags

* Air bags can cause injury if they go off
accidentally. Take care when removing the
steering wheel and/or facia. Special storage
instructions may apply.

Diesel injection equipment

e Diesel injection pumps supply fuel at very
high pressure. Take care when working on
the fuel injectors and fuel pipes.

Warning: Never expose the hands,

face or any other part of the body

to injector spray; the fuel can
penetrate the skin with potentially fatal
resufts.




0e6 Roadside repairs

The following pages are intended to help in dealing with
common roadside emergencies and breakdowns. You will find
more detailed fault finding information at the back of the
manual, and repair information in the main chapters.

J J
If your car won't start If your car won’t start
and the starter motor even though the starter
5

doesn’t turn motor turns as normal
If it’s a model with automatic transmission, make sure the Is there fuel in the tank?
selector is in ‘P’ or ‘N'. Is there moisture on electrical components under the
Open the bonnet and make sure that the battery terminals bonnet? Switch off the ignition, then wipe off any obvious
are clean and tight. dampness with a dry cloth. Spray a water-repellent aerosol
Switch on the headlights and try to start the engine. If the product (WD-40 or equivalent) on ignition and fuel system
headlights go very dim when you're trying to start, the electrical connectors like those shown in the photos.
battery is probably flat. Get out of trouble by jump starting Pay special attention to the ignition coil wiring connector
(see next page) using a friend'’s car. and HT leads. (Note that Diesel engines don’t normally

Check that the HT leads are securely Check that the HT lead and wiring

connected to the distributor and that the connections are securely connected to
cap is clean and properly fitted the ignition coil.

Check the mass air flow sensor or inlet
air temperature sensor wiring connector

for security.

Check that electrical connections are secure (with the ignition switched off) and spray them Check the security and condition of the
with a water dispersant spray like WD40 if you suspect a problem due to damp battery terminals.
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e

" Jump starting

When jump-starting a car using a v Make sure that the booster battery is
booster battery, observe the following the same voltage as the discharged
precautions: one in the vehicle.

v Before connecting the booster
battery, make sure that the ignitionis ¢ If the battery is being jump-started

switched off. from the battery in another vehicle,
the two vehicles MUST NOT TOUCH
v Ensure that all electrical equipment each other.
(lights, heater, wipers, etc) is
switched off.
v Make sure that the transmission is in
v Take note of any special precautions neutral (or PARK, in the case of
printed on the battery case. automatic transmission).

Hod RO

Connect one end of the black ium lead

Connect the other end of the red lead to

1 Connect one end of the red jump lead to
the positive (+) terminal of the flat the positive (+) terminal of the booster to the negative (-) terminal of the booster
battery battery. battery
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\\, 4 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.

----_--1
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0e8 Roadside repairs

Wheel changing

Some of the details shown here will vary
according to model. For instance, the location
of the spare wheel and jack is not the same
on .all cars. However, the basic principles
apply to all vehicles.

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

SR

the luggage compartment under the

carpet (Estate model shown). Release the
restraining strap, unscrew the tool and wheel
clamp, and lift out the jack and wheel
changing tools from the centre of the wheel.

xR e

Engage the jack head with the reinforced

stud located in the middle of the sill on

each side of the car (don’t jack the
vehicle at any other point of the sill). With the
base of the jack on firm ground, turn the jack
handle clockwise until the wheel is raised
clear of the ground. Unscrew the wheel bolts
and remove the wheel.

Finally...

Remove the wheel chocks.

Warning: Do not change a wheel in a situation where you risk being hit by
other traffic. On busy roads, try to stop in a lay-by or a gateway. Be wary of
passing traffic while changing the wheel - it is easy to become distracted by
the job in hand.

A

Chock the wheel diﬁgnnaﬂy opposite the

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

one being removed - a couple of large

stones will do for this.

Apply the handbrake and engage first or

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

reverse gear (or Park on models with
automatic transmission.

With the jack and tools removed, lift the
wheel from its well.

Remove the wheel trim, either by pulling
it straight off (steel wheels) or by prising

off the hub cap (alloy wheels). Slacken
each wheel bolt by half a turn using the wheel
brace in the tool Kit.

e T S e

i

Securely tighten the wheel bolts in the
sequence shown then refit the wheel
trim/hub cap. Stow the punctured wheel

and tools back in the luggage compartment
and secure them in position. Note that the
wheel bolts should be slackened and then
retightened to the specified torque at the
earliest opportunity.

e : s e i &

Fit the spare wheel, and screw in the
bolts. Lightly tighten the bolts with the
wheelbrace then lower the vehicle to the
ground.

Stow the 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 nearest garage and inflate the tyre to the right pressure.

Have the damaged tyre or wheel repaired as soon as possible.
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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 of air under the car,
giving a false impression of where the

problem lies.

Sump oil
3 K3

Fan N

Wty
..........

o

Engme oil may ieak frum the drain plug

Antifreeze

Leaking anttfreeze nften Ieaves a crystalllne
deposit like this.

Warning: Most automotive oils
and fluids are poisonous. Wash
them off skin, and change out of
contaminated clothing, without

delay.

QOil from filter

..or frnm tha I:Jase nf tha oil filter.

Brake fluid

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

Identifying leaks

Tha smdl of n ﬂutd laakmg

- the car majz provide a
% HINT fgzz,(b ‘what’s leaking. Sm
= fluids are dfstﬁmﬂva&
mhumd. ﬂmayhﬂgmmthaw |
carefully and to park it over some clean ;
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Gearbox oll

Gaarx ul n Iak frn the sals at the
inboard ends of the driveshafts.

Power steering fluid

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

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

that the steering lock is released, and that the
direction indicator and brake lights will work.
Only attach the tow-rope to the towing
eyes provided.

Before being towed, release the handbrake
and select neutral on the transmission.

Note that greater-than-usual pedal
pressure will be required to operate the
brakes, since the vacuum servo unit is only
operational with the engine running.

On models with power steering, greater-
than-usual steering effort will also be required.

Towing

The driver of the car being towed must
keep the tow-rope taut at all times to avoia
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. '

On models with automatic transmission,

special precautions apply. If in doubt, do not
tow, or transmission damage may result.




0¢10 Weekly checks

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.

Underbonnet check points

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.

W Ve, AT ST e LS v

4 2.5 litre
10-Valve

A Engine oil level dipstick

B Engine oil filler cap

C Coolant expansion tank

D Brake fluid reservoir

E Screen washer fluid reservoir

F Battery




Engine oil level

Before you start .

v Make sure that your car is on level ground.
v Check the oil level before the car is driven,

or at least 5 minutes after the engine has been
switched off.
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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, fluids and

tyre pressures”).

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. Qil seal failure may result if the
engine is overfilled by adding too much oll.

The dipstick top is often brightly coloured

for easy identification (see “Underbonnet

check points” on page 010 for exact
location). Withdraw the dipstick.

Note the oil level on the end of the
dipstick, which should be between the
upper ("MAX") mark and lower ("MIN")
mark. Approximately 1.0 litre of oil will raise
the level from the lower mark to the upper

mark.

Weekly checks 0Oe11

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.

g %ﬁ‘% i.‘m :
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Oil is added through the filler cap.

Unscrew the cap and top-up the level; a

funnel may help to reduce spillage. Add
the oil slowly, checking the level on the dipstick
often. Don’t overfill (see “Car Care” Jeft).

Coolant level

Warning: DO NOT attempt to
remove the expansion tank
pressure cap when the engine
is hot, as there is a very great
risk of scalding. Do not leave
open containers of coolant

abou, as it is poisonous.

The coolant level
temperature. When cold, the coolant
level should be between the “MAX” and
“MIN” marks. When the engine is hot, the
level may rise slightly above the “MAX” mark.

varies with engine

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.

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.

@ 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.

Add a mixture of water and antifreeze to
the expansion tank until the coolant is at

the correct level. Refit the cap and

tighten it securely.
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Brake and clutch fluid level

Warning:

® Brake fluid can harm your
eyes and damage painted
surfaces, so0 use extreme
caution when handling and
pouring it.

® Do not use fluid that has
been standing open for some
time, as it absorbs moisture
from the air, which can cause a
dangerous loss of braking
effectiveness.

. Maka sure that yaur car is
on level gmund £

o The fluid level in tha
reservoir will drop slightly as

‘ H N

itha braka pads wear down, but the fluid
level must never be alfnweﬂ tn ﬂmP
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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.

1 The “MAX” and “MIN” marks are

indicated on the side of the reservoir. The

fluid level must be kept between the
marks at all times.

Unscrew the reservoir cap and carefully

lift it out of position, taking care not to

damage the level sender float. Inspect
the reservoir, if the fluid is dirty the hydraulic
system should be drained and refilled (see
Chapter 1).

Power ;'.Te-eringfluid level

Before you start:
v Park the vehicle on level ground.

v Set the steering wheel straight—ahead.
¢ The engine should be turned off.

-1 The fluid reservoir is mounted on top of the
power steering pump located at the front
right-hand side of the engine. Wipe clean

the area around the reservoir filler neck and
unscrew the filler cap/dipstick from the reservoir.

For the check to be

accurate, the st&arfng must

HINT not be turned once the
; ang!na has baan stopped

Dip the fluid with the reservoir cap/

dipstick. When the engine is cold, the fluid

level should be between the “ADD” mark
and the “COLD” mark:; when hot it should be
between the “ADD” and “HOT"” marks. Top-up
when the level is at the “ADD” mark.

2 If topping-up is necessary, first wipe

clean the area around the filler cap to
prevent dirt entering the hydraulic
system.

4 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.

Safety First!

® The need for frequent topping-up indicates
a leak, which should be investigated

immediately.

When topping-up, use the specified type
of fluid and do not overfill the reservoir.
When the level is correct, securely refit

the cap.
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Battery

Caution: Before carrying out any work on the
vehicle battery, read the precautions given in
"Safety first" at the start of this manuaj.

¢ 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 H.ZIHF'bESEd primer, then painted. -1 The battery is located at the front of the Check the tightness of battery clamps to
v Periodically (approximately every three engine compartment on the left-hand 2 ensure good electrical connections. You
months), check the charge condition of the side. The exterior of the battery should be should not be able to move them. Also
battery as described in Chapter SA. | inspected periodically for damage such as a check each cable for cracks and frayed
v If the battery is flat, and you need to Jump  ..o-ked case or cover. conductors.

start your vehicle, see Roadside Repairs.

Freeds

i e g .-H; R
3 e _'é\.- .;“1!. % i . .
i W e

Battery carrasfnn r:an bg kapt fu a 3 If corrosion (white, fluffy deposits) is 4 ...as well as the battary cable clamps
minimum by applyfng a layer of evident, remove the cables from the
patra!aum jauy to the e!amps and battery terminals, clean them with a small

-tenﬁfna!s aﬁer they are mannact&d wire brush, then refit them. Automotive stores
" | sell a tool for cleaning the battery post .. . .

- —

Screen washer flmd level”*

*On models so equipped, the screenwasher fluid is also used to clean the headlights and the tailgate rear window.

Screenwash  additives not only keep the weather - which is when you are likely to need it  freeze during cold weather. On no account use
winscreen clean during foul weather, they also  most. Don't top up using plain water as the coolant antifreeze in the washer system -
prevent the washer system freezing in cold screenwash will become too diluted, and will  this could discolour or damage paintwork.

The washer flmd reservoir filler is lnt:ated When topping-up the reservoir, a

at the front right-hand side of the engine screenwash additive should be added in
compartment, (the reservoir itself is the quantities recommended on the

actually located under the car); release the bottle.
cap and observe the level in the reservoir by
looking down the filler neck.
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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 resulit in
more even wear. However, if this is

completely effective, you may have the
expense of replacing all 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

3

Tad Depth - visual chec

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).

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.

i

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

Shoulder Wear

Centre Wear

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.

Tyre Pressure

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.

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 of the tread which
typifies toe wear is best checked by feel.



Wiper blades

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.

Bulbs and fuses

v Check all external lights and the horn.
Refer to the appropriate Sections of Chap-
ter 12 for details if any of the circuits are

found to be inoperative.

1 If a single indicator light, stop light or
headlight has failed it is likely that a bulb
has blown and will need to be replaced.
Refer to Chapter 12 for details.
If both stop lights have failed, it is possible
that the stop light switch above the brake
pedal needs adjusting. This operation is
described in Chapter 12.

Weekly checks 0015

To remove a windscreen or tailgate wiper
blade, pull the arm fully away from the
glass until it locks. Swivel the blade
through 90°, press the locking tab with your
fingers and slide the blade out of the arm’s

hooked end.

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

If more than one indicator light or

headlight has failed it is likely that either a

fuse has blown or that there is a fault in
the circuit (see Chapter 12). The fuses are
located in the electrical control box situated in
the engine compartment on the driver’s side,
just in front of the windscreen.

Don’t forget to check the headlight wiper
blades as well. To remove the blade, lift
the arm and simply pull the blade out of
the arm fitting. Push the blade firmly home to

refit.

If you need tn ::heck yﬁur
brake lights and indfcatérs
HINT unaided, back up to a wall or
— garage door and operate the
Ifghts. The reflected light shuutd shnw Iff ;
they are working properly. |

To replace a blown fuse, simply pull it out

using the tool provided. Fit a new fuse of

the same rating (see Chapter 12). If the
fuse blows again, it is important that you find
out why - a complete checking procedure is
given in Chapter 12.



0e16 Lubricants, fluids and tyre pressures
-

Lubricants and fluids -

ENGING . ..vvvrnenivnennrncansannssononss Multigrade engine oil, viscosity SAE 10W/40, or
15W/50, to CCMC G4/G5

Coolingsystem .........ccvvmiminunrannnn. . Volvo type C coalant :

Manual transmission . ...... ..o eevenansnens Volvo synthetic gearbox oil 97308

Automatic transmission .. ........cci et Dexron |IE type automatic transmission fluid

Braking system .. .......ccoieciineeaaaanin, Brake and clutch fluid to DOT 4+ (or DOT 4)

Powersteering . .......eoovvvunnnnn B e Dexron type Il ATF

Tyre pressures (cold)

YIS Pl OO e kN, ™ -

Non-turbo Saloon models Front Rear
Normal use:
185/65 R15 ...t it it it i e s 2.2 bar 2.0 bar
1OB/60-BAG: 4. 20 0. . ~daiawdd vs el it atlire 34 N 2.5 bar 2.5 bar
DOBBERAS . it i v msin e b el e s e A 2.5 bar 2.5 bar
Fully laden or high speed:
186788 BB 5t v s eini s s a b mdras W b B8 we 0 n s 2.3 bar 2.5 bar
1GBIBO BRAB . cvn v e mmf s oo wioretin s slematia s & 2.6 bar 2.8 bar
D065/65 R1D .ottt iiei e 2.6 bar 2.8 bar
Turbocharged Saloon models
Normal use
DOBIAE BT o o oe e a6 5 5 5 atees ¥ & Bowiaye o 8 w o 2.3 bar 2.1 bar
DOB/B0-RTI6B . vv on s s ciaevoss mearssseastsssai 2.8 bar 2.6 bar
el a7 o E o ¢ 1 PR e S SR e A 2.8 bar 2.6 bar
185/65 R15 (wintertyres) ................... 2.8 bar 2.6 bar
Fully laden or high speed.
205/45 R17 . oo i i i it ittt an e 2.5 bar 2.5 bar
SERIREY FIIB: .o oo womorcs: mdbs Srdiliis ¥ § My Bla7is® wep, 5 Wows: & 2.9 bar 2.9 bar
ODB/E5 R15 . oo s s sasvnaoananssnonsnnns 2.9 bar 2.9 bar
185/65 R15 éwinter BVTEBY L i 5 s 5 moim s 8 8 o v 2.9 bar 2.9 bar
T115/70 R15 “Space saver" spare ............ 4.2 bar 4.2 bar
Non-turbo Estate models
Normal use:
FOBIBI HAB . . .o o cins s a0 b 5§ s AR s 2.2 bar 2.1 bar
1OR/BO RID i o o ov cniiins wom s o pns o & adae v e 2.5 bar 2.5 bar
DOBIBB RID . it ves BEbi s wrera s o p st Pyt g o 2.5 bar 2.5 bar
T115/70 R15 “Space saver” spare ............ 4.2 bar 4.2 bar
Fully laden or high speed:
188/B5' RUB . 8- LB e e a0 . 2.4 bar 2.8 bar
OB RID i i e S wtaas Tk % & s O SR R A 2.6 bar 3.1 bar
BOBIBE BB - . 5% e s s dhie din, as = acd ah Srlajuly v 2.6 bar 3.1 bar
T115/70 R15 “Space saver” spare ............ 4.2 bar 4.2 bar
Turbocharged Estate models
Normal use
e o o o S S TSR S i AR A P e Pt 2.3 bar 2.2 bar
000 VL 1 2§ o G R i N S g e S 2.8 bar 2.7 bar
208/65 R15 ... - iveceninesonnsaasmanssss 2.8 bar 2.7 bar
185/65 R15 (wintertyres) ............ ... 2.8 bar 2.7 bar
T115/70 R15 “Space saver”" spare ........... . 4.2 bar 4.2 bar
Fully laden or high speed.:
206/45 R17 . oottt it n s 2.5 bar 2.8 bar
R R B it ot v 5 5as § 8B R GE ¥ R E R0 O 2.9 bar | 3.2 bar
205/55 R15 . oo i i i it 2.9 bar 3.2 bar
185/65 R15 (wintertyres) .......... ..o 2.9 bar 3.2 bar
T115/70 R15 “Space saver’ spare ............ 4.2 bar 4.2 bar

Note: Refer to the tyre pressure data sticker on the fuel filler flap for the correct tyre pressures for your particular vehicle. Pressures apply only to
original-equipment tyres, and may vary If other makes or type is fitted; check with the tyre manufacturer or supplier for correct pressures if necessary.



Chapter 1

Routine maintenance and servicing

Contents

Aircleanerelementrenewal . . ...... .. coireieiinirena e 26 Exhaustsystemcheck ..........coviveirmiiiviiiiiiinan, 11
Air conditioningsystemcheck . ... ..o 20 . Fuelfilterrenewal . v ' ilivs cvnssssassiastasassssnasssnssnss 27
Automatic transmission fluid levelcheck .............c.c00.t. 19 Handbrakecheckandadjustment .. ......... ... i i 12
Automatic transmission selector cable adjustment check ........ 17  Headlight beam alignmentcheck ..........c.. ..o, 15
Auxiliary drivebelt check andrenewal . ..............cco0vnn. 21 IntensivemaintenanCe .......c.ccvvssrerssnessoivnsassnnass 2
Bodywork, paint and exteriortrimcheck . ..................... 16 THEOTUCHION o » ¥iiin voos o ol sie wre vy vt vons snssnanaieassiontss
BEKS I TREINEE 1 ey 3 o fioe din v vz semisiine macwonsn-snst s R0l A 23 Manual transmission oillevelcheck ..............cvevinn, 9
Brake pad wear check .. . . . dicvived i iii e s o sssaasnss R T a1 R et SO SER AL - S S T N S E A A AP D O P K 18
Clutchhydrauliccheck ........ceiiiviivnnneninrinnsnenas O B o - G U S S GRS I I TR i 13
COOIANE IBNOWE 72 .. B e (s e v an maniaie oo 540 n b pie W 52 1 050 22 Sparkplugrenewal ..........ccoiiiiiiiiiiiaiiiiii s 25
Distributor cap, rotorarmand HT leadcheck . ................. 24 Steeringandsuspensioncheck .............. i 6
Door, boot, tailgate and bonnet check and lubrication ........... 14  Timing belt renewal (1992/93 models with 21mm wide belt) ...... 29
Driveshaft gaitercheck ..........c..ciieiniesnriinnnrnaas 7  Timing belt renewal (1994-on models with 23mm wide belt) . ... .. 30
Emission control equipmentcheck ..........coiiriinnnnnn. 28 Underbody and fuel/brake linecheck ..:.......o.c.ooiuvunnn. 10
Engine oil and filterrenewal . ..., ... iiiiiii i 3  Underbonnet check for fluid leaks and hose condition . .......... 5
Degrees of difficulty

Easy, suitable for % Fairly easy, suitable §§ Fairly difficult, % Difficult, suitable for g\g Very difficuit, | §

novice with little 2 | for beginner with oY | suitable for competent &y | experienced DIY oy | suitable for expert DIY W

experience % some experience & DIY mechanic § mechanic ?\\ or professional &

Servicing Specifications

Lubricants and fluids
Refer to end of “Weekly checks”

Capacities

Engine oil

Drain and refill including filter change

Cooling system:
Non-turbo engines
THBO GNINGE & . /il siw e s i g s v avt saspe rainasbswsms e oo esiaa

Fuel tank

Cooling system

Specified antifreeze mixture .. ............ e e e s
Note: Refer to Chapter 3 for further detalls.

llllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllll

Ignition system

Spark plugs:
Normally-aspirated engines
Turbocharged engines

llllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllll

Brakes

Front brake pad minimum lining thickness . ...............cooun.
Rear brake pad minimum lining thickness
Handbrake lever travel:
After adjustment
HE BB, oo o e s Cinisinis 68 Sow o G 73 B WIER 1 ©F PHheE ke Heied

lllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllll

5.3 litres (plus 0.9 litres for turbo oil cooler - if drained)

7.2 litres
7.0 litres
73 litres

50% antifreeze/50% water

Type

Bosch FR 7 D+
Bosch FR 7 DPP 10

3 to 5 clicks

11 clicks maximum

Electrode gap
0.9 mm
0.7 mm




Tyres

TYYO PrOSSIIreE - i au vibss o v boviin o/ v

Torque wrench settings

Oil sump drain plug
Spark plugs

Roadwheelbolts . ...........cci v ennn

Volvo 850 maintenance schedule

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 average maintenance intervals
recommended by the manufacturer for vehicles
driven daily under normal conditions. Obviously
some variation of these intervals may be

12 Servicing specifications

expected depending on territory of use, and
conditions encountered. If you wish to keep your
vehicle 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 vehicle.

If the vehicle is driven in dusty areas, used
to tow a trailer, driven frequently at slow
speeds (idling in traffic) or on short journeys,
more frequent maintenance intervals are
recommended.

.............

F{efar tr.:: “Weekiy checksﬂ“

Every 10 000 miles (1 6 000 km) or

12 months, whichever comes flrst

In addftfan to the rtems Hsted abﬂve can'y out tha foffowmg

] Renew the engine oil and filter (Section 3). ~
};;-Check the condition of the brake pads. (Sectlnn 4) |

';i-'fThcrraughly msﬁ:ect tha angme fer ﬁuid Iaaks """

 (Section 5).

;:E(Sectlgn 6).
- Check the eondition Gf the drtves.haft gatters
-’l-'-;;-‘(Secﬂon R G AR

mmmm

C ”}’:@Inspect the underbody and the brakﬁ hydrauhc
- pipes and hoses (Section 10). HitER
[1 Check the canditlan of the fuel hnes jon 1 L
[1 Check the condition and «securlj_f' {
~ system (Section 11).
(] Check the ha;ndbr‘ake adjustment (Sec;tmn 12)
I ‘Check the ccmdltmn af tha seat be]ts (Sectlon 13)

.............

.....

] ;;Chack the headiight beam alignment (Sectton 1 5)
| Check: the condition of thﬁ extemr tr;m aﬂd
~ paintwork (Section 16). v
[J Check: the automatm: transm:ss:lah &eiec:tor cable
~ adjustment (Sectlan 17) fg i
] Road test (Section 18). ¢ il
O Check the autemat:c transm;ssian ﬂmd iavel

~ (Section 19) i £

........

~ (Section 20).

"fi;ﬁCheck ihe condiﬁm and sacurlty I)f th’e steenng

_:  Inspect the clutch hydraulm cemp-:)nents (Sec;tion 8)
~ Check the manual transmission oil level {Section 9) _’_:

] Check the c;peratton of the air cm&tttmmg system

iEvery 20 000 miles (32 000 km) or

two years, ‘whichever comes flrst

_;fn add:tmn to the ftems Hsted above, carry out the fﬂ!fnwmg

Check the condition of the auxihary drwebelt and ?' ;-
renew if necessary (Section 21)i : T
- Renew the coolant (Section 22).

Henew the brake ﬂmd (Section 23)

Every 30 000 miles (48 000 km) or

three years, whlchever comes fi rst
‘_ fn add!fiﬂﬂ to the items ﬁsted above, carry aur the foﬂawmg

] Inspect the mstrlbutor cap, rotor arm and HT Ieads '_;

~ (Section 24).
Renew the spark plugs (Sectlm 25)

Every 40 000 miles (64 000 km) or

four years, ‘whichever comes flrst
:.jn addttmn to the Itams listed above, c&ny out the foﬂnwxng

Renew the alr cieaner element (Sectmn 26)

?:ﬂve years whlchever comes flrst
In addition to the items listed above, carry oyt the foﬂawfng

- Renew the fuel filter (Section 27).
~ Check the emission control eqmpment (Sectlon 28) |

t 1992 & 1993 models only (with 21mm wrde tfmrng b&f(‘)‘.: s

Ftenew the tlmmg belt (Sectlon 29)

‘Every 80 000 miles (129 000 km) or ;; 
eight years, whmhever comes flrst

In addition to the items listed above, carry « out the faﬂawfng
19§4 models onwards (with 23mm w:de tfmrng beft)

Fianew the twn:ng be!t (Sectlon 30)




Maintenance - component location 1.3

F |

Underbonnet view of a 2.5 litre, 10-valve non-turbo model

Diagnostic unit*

Washer reservoir

Power steering reservoir
Cooling system expansion tank
Brake master cylinder reservoir
Oil filler cap

Distributor

ABS modulator and ECU
Ignition coil and power stage
10 Air cleaner

11 Battery

12 Spark plug cover

13 Engine oil dipstick

OO Oha W =

* On models from 1996 the
diagnostic unit is located under a
cover in front of the gear lever

Front underside view of a 2.5 litre Estate model

Subframe mounting

Oil filter

Engine oil drain plug
Power steering fluid pipes
EVAP carbon canister
Front brake caliper

Manual transmission drain piug
Track rod end

Anti-roll bar connecting link
10 Heated oxygen sensor

11 Right-hand driveshaft

12 Suspension control arm

OO~ A W -




1« Maintenance -

component location

B

Rear underside view of a 2.5 litre Estate model

Maintenance procedures
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This Chapter is designed to help the home
mechanic maintain his/her vehicle for safety,
economy, long life and peak performance.

This Chapter contains a master
maintenance schedule, followed by Sections
dealing specifically with 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 vehicle for the locations
of the various components.

Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will 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 vehicle, you will
discover that many of the procedures can -

and st.ould - be grouped together, because of
the particular procedure being performed, or
because of the close proximity of two
otherwise-unrelated components to one
another. For example, if the vehicle is raised
for any reason, the exhaust should be
inspected at the same time as the suspension
and steering components.

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

i
e
o
o
o
=

1 If, from the time the vehicle is new, the
routine- maintenance schedule is followed
closely, and frequent checks are made of fluid
levels and high-wear items, as suggested
throughout this manual, the engine will be

1 Fuel filter

2 Exhaust silencer

3 Suspension trailing arm

4 Rear brake caliper

5 Exhaust rear section

6 Fuel tank

7 Rear spring pan

8 Rear shock absorber

9 Suspension transverse arm
10 Suspension mounting

kept in relatively good running condition, and
the need for additional work will be minimised.
2 It is possible that there will be some times
when the engine is running poorly due to the
lack of regular maintenance. This is even more
likely if a used vehicle, 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.

3 If engine wear is suspected, a compression
test (refer to Part A of Chapter 2) will provide
valuable information 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,
for example, a compression test indicates
serious internal engine wear, conventional
maintenance as described in this Chapter will
not greatly improve the performance of the
engine, and may prove a waste of time and
money, unless extensive overhaul work
(Chapter 2B) is carried out first.

4 The following series of operations are those
often required to improve the performance of
a generally poor-running engine:



Primary operations

a) Clean, inspect and test the battery (See
“Weekly checks”).

b) Check all the engine-related fluids (See
“Weekly checks”).

¢) Check the condition of the auxiliary
drivebelt (Section 21).

d) Inspect the distributor cap, rotor arm and
HT leads (Section 24).

Maintenance procedures 1.s

e) Renew the spark plugs (Section 25).

f) Check the condition of the air cleaner
filter element and renew if necessary
(Section 26).

g) Renew the fuel filter (Section 27).

h) Check the condition of all hoses, and
check for fluid leaks (Section 5).

5 If the above operations do not prove fully
effective, carry out the following operations:

Secondary operations
All the

items listed under “Primary
operations”, plus the following:
a) Check the charging system (Chapter 5A).
b) Check the ignition system (Chapter 5B).
c) Check the fuel system (Chapter 4A and B).
d) Renew the distributor cap and rotor arm
(Section 24 and Chapter 5B).

e) Renew the ignition HT leads (Section 24).

Every 10 000 miles (16 000 km) or 12 months

3 Engine o and filter renewal
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1 Frequent oil changes are the best
preventive maintenance the home mechanic
can give the engine, because ageing oil
becomes diluted and contaminated, 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, for mopping up any spills.
The oil should preferably be changed when
the engine is still fully warmed-up to normal
operating temperature, just after a run; warm
oil and sludge will flow out'more easily. Take
care, however, not to tﬂuch the exhaust or
any other hot parts of the engine when
working under the vehicle. To avoid any
possibility of scalding, and to protect yourself

3.3 Unscrew the sump drain plug and
allow the oil to drain

3.7a Slacken the oil filter with a suitable
filter removal tool ..

from possible skin irritants and other harmful
contaminants in used engine oils, it is
advisable to wear gloves when carrying out
this work. Access to the underside of the
vehicle is greatly improved if the vehicle can
be lifted on a hoist, driven onto ramps, or
supported by axle stands. (see “Jacking and
vehicle support”). Whichever method is
chosen, make sure that the vehicle remains
level, or if it is at an angle, that the drain point
is at the lowest point. On earlier vehicles it will
be necessary to remove the engine undertray
for access to the sump and filter.

3 Position the draining container under the
drain plug, and unscrew the plug (see
illustration). If possible, try to keep the plug
pressed into the sump while unscrewing it by
hand the last cnuple of turns.

4 Allaw the oil to drain into the container, and
check the condition of the plug’s sealing
washer; renew it if worn or damaged.

5 Allow some time for the old oil to drain,
noting that it may be necessary to reposition
the container as the oil flow slows to a trickle;
when the oil has completely drained, wipe
clean the drain plug and its threads in the
sump and refit the plug, tightening it to the
specified torque.

6 The oil filter is located at the base of the
sump on the front right-hand side.

3.7b ... then unscrew it the rest of the
way by hand

7 Reposition the draining container under the
oil filter then, using a suitable filter removal
tool if necessary, slacken the filter initially,
then unscrew it by hand the rest of the way;
be prepared for some oil spillage (see
illustrations). Empty the oil in the old filter
into the container.

8 Using a clean, lint-free rag, wipe clean the
cylinder block around the filter mounting.
Check the old filter to make sure that the
rubber sealing ring hasn’t stuck to the engine;
if it has, carefully remove it.

9 Apply a light coating of clean engine oil to
the sealing ring on the new filter (see
illustration). Screw the filter into position on

the engine until it seats, then tighten it firmly @1

10 Remove the old oil and all tools from =

by hand only - do not use any tools.

under the vehicle, then lower the vehicle to
the ground.

11 Remove the dipstick and the oil filler cap
from the engine. Fill the engine with oil, using
the correct grade and type of oil (see
“Specifications™). 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 up
to the lower mark on the dipstick. Adding
approximately 1.0 litre will raise the level to
the upper mark on the dipstick.

12 Start the engine. The oil pressure warning
light will take a few seconds to go out while
the new filter fills with oil; do not race the
engine while the light is on. Run the engine for
a few minutes, while checking for leaks
around the oil filter seal and the drain plug.

13 Switch off the engine, and wait a few
minutes for the oil to settle in the sump once

3.9 Apply a light coating of clean engine
oil to the sealing ring on the new filter



16 Every 10 000 miles or 12 months

more. With the new oil circulated and the filter
now completely full, recheck the level on the
dipstick, and add more oil as necessary.

14 Dispose of the used engine oil safely and
in accordance with environmental regulations
(see “General repair procedures”).
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1 Jack up the front or rear of the vehicle in
turn, and support it on axle stands (see
“Jacking and vehicle support”).

2 For better access to the brake calipers,
remove the roadwheels.

3 Look through the inspection window in the
caliper, and check that the thickness of the
friction lining material on each of the pads is
not less than the recommended minimum
thickness given in the Specifications. If any
one of the brake pads has worn down to, or
below, the specified limit, a// four pads at that
end of the car must be renewed as a set (ie all
the front pads or all the rear pads).

4 For a comprehensive check, the brake pads
should be removed and cleaned. The
operation of the brake calipers can then be
checked, and the brake discs can be fully
examined. Refer to Chapter 9 for details.
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Caution: Renewal of air conditioning hoses
must be left to a dealer service department
or air conditioning specialist who has the
equipment to depressurise the system
safely. Never remove air conditioning
components or hoses until the system has
been depressurised.

General

1 High temperatures ' in the engine
compartment can cause the deterioration of
the rubber and plastic hoses used for engine,
accessory and emission systems operation.
Periodic inspection should be made for
cracks, loose clamps, material hardening and
leaks.

2 Carefully check the large top and bottom
radiator hoses, along with the other smaller-
diameter cooling system hoses and metal
pipes; do not forget the heater hoses/pipes
which run from the engine to the bulkhead.
Inspect each hose along its entire length,
replacing any that are cracked, swollen or
shows signs of deterioration. Cracks may
become more apparent if the hose is
squeezed.

3 Make sure that all hose connections are
tight. If the spring clamps that are used to
secure some of the hoses appear to be
slackening, they should be renewed to
prevent the possibility of leaks.

7 Same uthar hnses are secured to thenr
fittings with screw type clips. Where screw
type clips are used, check to be sure they
haven't slackened, allowing the hose to leak.
If clamps or screw type clips aren’t used,
make sure the hose has not expanded and/or
hardened where it slips over the fitting,
allowing it to leak.

5 Check all fluid reservoirs, filler caps, drain
plugs and fittings etc, looking for any signs of
leakage of oil, transmission and/or brake
hydraulic fluid, coolant and power steering
fluid. If the vehicle is regularly parked in the
same place, close inspection of the ground
underneath will soon show any leaks; ignore
the puddle of water which will be left if the air
conditioning system is in use. As soon as a
leak is detected, its source must be traced
and rectified. Where oil has been leaking for
some time, it is usually necessary to use a
steam cleaner, pressure washer or similar, to
clean away the accumulated dirt, so that the
exact source of the leak can be identified.

Vacuum hoses

6 It's quite common for vacuum hoses,
especially those in the emissions system, to
be numbered or colour-coded, or to be
identified by coloured stripes moulded into
them. Various systems require hoses with
different wall thicknesses, collapse resistance
and temperature resistance. When renewing
hoses, be sure the new ones are made of the
same material.

7 Often the only effective way to check a
hose is to remove it completely from the
vehicle. If more than one hose is removed, be
sure to label the hoses and fittings to ensure
correct installation.

8 When checking vacuum hoses, be sure to
include any plastic T-fittings in the check.
Inspect the fittings for cracks, and check the
hose where it fits over the fitting for distortion,
which could cause leakage.

9 A small piece of vacuum hose can be used
as a stethoscope to detect vacuum leaks.
Hold one end of the hose to your ear, and
probe around vacuum hoses and fittings,
listening for the “hissing” sound characteristic
of a vacuum leak.

Warning: When probing with the
A vacuum hose stethoscope, be
very careful not to come into
contact with moving engine
components such as the auxiliary drivebelt,
radiator electric cooling fan, etc.
Fuel hoses
Warning: Before carrying out the
é following operation, refer to the
precautions given in “Safety
first!” at the beginning of this
manual, and follow them implicitly. Petrol
is a highly dangerous and volatile liquid,
and the precautions necessary when
handling it cannot be overstressed.
10 Check all fuel hoses for deterioration and
chafing. Check especially for cracks in areas
where the hose bends, and also just before
fittings, such as where a hose attaches to the
fuel filter.
11 High-quality fuel line, usually identified by
the word “Fluoroelastomer” printed on the
hose, should be used for fuel line renewal.
Never, under any circumstances, use
unreinforced vacuum line, clear plastic tubing
or water hose for fuel lines.
12 Spring-type clamps are commonly used
on fuel lines. These clamps often lose their
tension over a period of time, and can be
“sprung” during removal. Replace all spring-
type clamps with screw clips whenever a hose
is replaced.
Metal lines
13 Sections of metal piping are often used
for fuel line between the fuel filter and the
engine. Check carefully to be sure the piping
has not been bent or crimped, and that cracks
have not started in the line.
14 If a section of metal fuel line must be
renewed, only seamless steel piping should
be used, since copper and aluminium piping
don’t have the strength necessary to
withstand normal engine vibration.
15 Check the metal brake lines where they
enter the master cylinder and ABS hydraulic
unit for cracks in the lines or loose fittings.
Any sign of brake fluid leakage calls for an
immediate and thorough inspection of the
brake system.
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Front suspension and steering
check

1 Apply the handbrake then jack up the front
of the vehicle and support it on axle stands
(see “Jacking and vehicle support”).

2 Visually inspect the balljoint dust covers and
the steering gear 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.



6.5 Check for wear in the wheel bearing by grasping the wheel
and trying to rock it

3 Check the power steering 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 Check for signs of fluid leakage around the
suspension strut body, or from the rubber
boot around the piston rod (where fitted).
Should any fluid be noticed, the shock
absorber is defective internally, and renewal is
necessary.

5 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 wheel 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.

6 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 wheel bearings or the steering
track rod end balljoints. If the outer track rod
end 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.

7 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.
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8 With the vehicle 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, but in addition, check the steering
column universal joints for wear, and also
check the rack-and-pinion steering gear itself.
9 The efficiency of the shock absorber may
be checked by bouncing the car at each front
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. Examine also the shock absorber
upper and lower mountings for any signs of
wear or fluid leakage.

Rear suspension check

10 Chock the front wheels, then raise the rear
of the vehicle and support it on axle stands.
(see “Jacking and vehicle support”).

11 Check the rear hub bearings for wear,
using the method described for the front hub
bearings (paragraph 5).

12 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. Check the
condition of the shock absorbers as
described previously.

1 With the vehicle raised and securely
supported on axle stands (see “Jacking and
vehicle support”), turn the steering onto full
lock, then slowly rotate the roadwheel.

7.1 Inspect the condition of the CV joint gaiters (arrowed)

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 a loose driveshaft
retaining nut.

1 Check that the clutch pedal
smoothly and easily through its full travel, and
that the clutch itself functions correctly, with
no trace of slip or drag.

2 Remove the soundproofing panel under the
facia for access to the clutch pedal and apply
a few drops of light oil to the pedal pivot. Refit
the panel.

3 From within the engine compartment check
the condition of the fluid lines and hoses. Now
have a look under the car at the clutch slave
cylinder. Check for signs of fluid leaks around
the rubber boot and check the security of the
linkage. Apply a few drops of oil to the
pushrod clevis pin and linkage.

moves
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9.1 Manual transmission filler/level plug

(arrnwed)
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1 The manual transmission does not have a
dipstick. To check the oil level, raise the
vehicle and support it securely on axle stands,
making sure that the vehicle is level (see
“Jacking and vehicle support”). On the left-
hand side of the transmission casing you will
see the filler/level plug and drain plug (see
illustration). Wipe all around the filler/level
plug (the upper one of the two) with a clean
rag then unscrew and remove it. If the
lubricant level is correct, the oil should be up
to the lower edge of the hole.

2 If the transmission needs more lubricant (if
the oil level is not up to the hole), use a
syringe, or a plastic bottle and tube, to add
more. Stop filling the transmission when the
lubricant begins to run out of the hole. Make
sure that you use the correct type of lubricant.
3 Refit the filler/level plug, and tighten it
securely. Drive the vehicle a short distance,
then check for leaks.

4 A need for regular topping-up can only be
due to a leak, which should be found and
rectified without delay.

10 Undarbody and fuellbrake
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1 With the vehicle raised and supported on
axle stands (see “Jacking and vehicle
support”), or over an inspection pit,
thoroughly inspect the underbody and wheel
arches for signs of damage and corrosion. In
particular, examine the bottom of the side
sills, and any concealed areas where mud can
collect. Where corrosion and rust is evident,
press and tap firmly on the panel with a
screwdriver, and check for any serious
corrosion which would necessitate repairs. If
the panel is not seriously corroded, clean
away the rust, and apply a new coating of
underseal. Refer to Chapter 11 for more
details of body repairs.

2 At the same time, inspect the treated lower
body panels for stone damage and general

condition.

3 Inspect all of the fuel and brake lines on the
underbody for damage rust, corrosion and
leakage. Also make sure that they are
correctly supported in their clips. Where
applicable, check the PVC coating on the
lines for damage.

4 Inspect the flexible brake hoses in the
vicinity of the calipers, where they are
subjected to most movement. Bend them
between the fingers (but do not actually bend
them double, or the casing may be damaged)
and check that this does not reveal
previously-hidden cracks, cuts or splits.
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1 With the engine cold (at least three hours
after the vehicle 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 vehicle 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 replacements 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.

12 Hmdbr%ke chack and @\\,
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In service, the handbrake should be fully
applied within approximately 11 clicks of the
handbrake lever ratchet. Adjustment will be
necessary periodically to compensate for
lining wear and cable stretch. Refer to
Chapter 9 for the full adjustment procedure.
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1 Check the seat belts for satisfactory
operation and condition. Inspect the webbing
for fraying and cuts. Check that they retract
smoothly and without binding into their reels.
2 Check the seat belt mountings, ensuring
that all the bolts are securely tightened.

1 Check that the doors, bonnet and
tailgate/boot lid close securely. Check that
the bonnet safety catch operates correctly.
Check the operation of the door check straps.
2 Lubricate the hinges, door check straps,
the striker plates and the bonnet catch
sparingly with a little oil or grease.

3 If any of the doors, bonnet or tailgate/boot
lid do not close effectively or appear not to be
flush with the surrounding panels, carry out
the relevant adjustment procedures contained

in Chapter 11.

15 Headllght beam alignmant
"\

BN i 2 ; -
L B
e

Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be
carried out by a Volvo dealer or service station
with the necessary facilities.

Basic adjustments can be carried out in an
emergency, and further details are given in
Chapter 12.
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1 The best time to carry out this check is after
the car has been washed so that any surface
blemish or scratch will be clearly evident and
not hidden by a film of dirt.

2 Starting at one front corner, check the
paintwork all around the car, looking for minor
scratches or more serious dents. Check all
the trim and make sure that it is securely
attached over its entire length.

3 Check the security of all door locks, door
mirrors, badges, bumpers, radiator grille and
wheel trim. Anything found loose, or in need
of further attention should be done with
reference to the relevant Chapters of this
manual.

4 Rectify any problems noticed with the
paintwork or body panels as described in
Chapter 11.
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1 With the engine switched off, check that the
selector lever moves freely between the N and
D positions but will not move to any other
position without depressing the lever locking
button.

2 Firmly apply the handbrake and check that
the engine will not start with the selector in the
P or N positions. Now start the engine and
slowly move the lever to the D position. Check
that the transmission is felt to engage as D is
selected. Return the lever to the N position
and check that the transmission is in neutral.
Finally check that with the engine switched off
and the lever in the P position the
transmission is  locked. Release the
handbrake and attempt to move the car to
verify this.

3 If the transmission does not respond as
described, adjust the selector cable as
described in Chapter 7B.
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Check the operation and
performance of the braking
system

1 Make sure that the vehicle 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.

3 Check that the handbrake operates
correctly, without excessive movement of the
lever, and that it holds the vehicle 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 vehicle, 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
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
vehicle 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,
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1 The level of the automatic transmission ﬂurd
should be carefully maintained. Low fluid level
can lead to slipping or loss of drive, while
overfilling can cause foaming, loss of fluid and
transmission damage.

2 |deally, the transmission fluid level should
be checked when the transmission is hot (at
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its normal operating temperature). If the
vehicle has just been driven for about 30

minutes, the fluid temperature will be around
80° C, and the transmission is hot.
3 Park the vehicle on level ground, apply the

handbrake, and start the engine. While the

engine is idling, depress the brake pedal and
move the selector lever through all gear
positions then returning to the “P” position.

4 Wait two minutes then, with the engine still
idling, remove the dipstick from its tube which
is located at the front of the engine (see
illustration). Note the 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 side of the

dipstick marked “HOT". 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. It is 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.

8 If the vehicle has not been driven and the
engine and transmission are cold, carry out
the procedures in paragraphs 3 to 7, but use
the side of the dipstick marked “COLD”.

9 The need for regular topping-up of the
transmission fluid indicates a leak, which
should be found and rectified without delay.
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.
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19.4 Automatic transmission fluid dipstick location and markings
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Warning: Tha air conditioning
system is under high pressure.
Do not loosen any fittings or
remove any components until
after the system has been discharged. Air
conditioning refrigerant must be properly
discharged into an approved type of
container, at a dealer service department
or an automotive air conditioning repair
facility capable of handling the refrigerant
safely. Always wear eye protection when
disconnecting air conditioning system
fittings.
1 The following maintenance checks should
be performed on a regular basis, to ensure
that the system continues to operate at peak
efficiency:
a) Check the auxiliary drivebelt. If it's worn
or deteriorated, renew it (see Section 21).
b) Check the system hoses. Look for cracks,
bubbles, hard spots and deterioration.

Inspect the hoses and all fittings for oil
bubbles and seepage. If there's any
evidence of wear, damage or leaks, renew
the hose(s).
¢) Inspect the condenser fins for leaves,

insects and other debris. Use a “fin
comb” or compressed air to clean the
condenser.

Warning: Wear eye protection

Q when using compressed air!

d) Check that the drain tube from the front
of the evaporator is clear - note that it is
normal to have clear fluid (water) dripping
from this while the system is in operation,
to the extent that quite a large puddie can
be left under the vehicle when it is parked.

2 It's a good idea to operate the system for
about 30 minutes at least once a month,
particularly during the winter. Long term
non-use can cause hardening, and
subsequent failure, of the seals.

3 Because of the complexity of the air
conditioning system and the special
equipment necessary to service it, in-depth

repairs are not included in this manual, apart
from those procedures covered in Chapter 3.
4 The most common cause of poor cooling is
simply a low system refrigerant charge. If a
noticeable drop in cool air output occurs, the
following quick check will help you determine
if the refrigerant level is low.
5 Warm the engine up to normal operating
temperature.
6 Place the air conditioning temperature
selector at the coldest setting, and put the
blower at the highest setting. Open the doors
- to make sure the air conditioning system
doesn’t cycle off as soon as it cools the
passenger compartment.
7 With the compressor engaged - the clutch
will make an audible click, and the centre of
the clutch will rotate - feel the inlet and outlet
pipes at the compressor. One side should be
cold, and one hot. If there’s no perceptible
difference between the two pipes, there’s
something wrong with the compressor or the
system. It might be a low charge - it might be
something else. Take the vehicle to a dealer
service department or an automotive air
conditioning specialist.

Every 20 000 miles (32 000 km) or two years
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1 The auxiliary drivebelt transmits power from
the crankshaft pulley to the alternator,
steering pump and air conditioning
compressor (as applicable).

Check

2 With the engine switched off, open and
support the bonnet, then locate the accessory
drivebelt at the crankshaft pulley end of the
engine.

Warning: Be very careful, and
wear protective gloves to
minimise the risk of burning
your hands on hot components,

if the engine has recently been running.

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. 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

r""

drivebelt where you can’t see it. If you are in
any doubt as to the condition of the drivebelt,
renew it. 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.

Renewal

4 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.

21.6 Using the home-made tool (metal strip) to release the

21.5 Square hole in auxiliary drivebelt tensioner bracket arm
tensioner

(arrowed)



21.8 Auxiliary drivebelt arrangement over
the various pulleys

Dotted line shows belt run on cars
without air conditioning

5 To release the tensioner idler pulley to allow
removal of the belt, observe the tensioner
bracket arm which will have either a three
eighths inch, or three quarter inch square hole
in its centre (see illustration). This is to allow
the square end of a standard socket set
extension bar to be inserted into the hole to
move the bracket against the tension of the
spring. In practice, there is so little clearance
between the engine and side of the inner wing
that it’s virtually impossible to insert the
socket bar. However, there is an alternative
solution!

6 Obtain a strip of metal wide enough to fit
diagonally across the square slot. Cut the
metal strip so it just protrudes beyond the
hole. You can now turn the strip of metal (and
hence the tensioner bracket arm) with an
adjustable spanner or a pair of grips (see
illustration).

7 Turn the tensioner bracket arm to release

22.3 Radiator drain tap location (arrowed)

Every 20 000 miles or 2 years 111

the belt tension, then slip the belt off all the
pulleys. Release the tensioner and remove the
belt.

8 Turn the tensioner as necessary, and fit the
new belt over the pulleys as shown, ensuring

that it is properly seated (see illustration).
now

Release the tensioner which will
automatically take up the adjustment.
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Warning: Wait until the engine Is
cold before starting this
procedure. Do not allow
antifreeze to come into contact
with your skin, or with painted surfaces of
the vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze lying
around in an open container, or in a puddie
in the driveway or on the garage floor.
Children and pets are attracted by its sweet
smell, but antifreeze can be fatal if ingested.
Note: /f Volvo type C coolant, in the specified
ratio, has been continuously maintained in the
system, then coolant renewal will not normally
be necessary. However, to be absolutely sure
about the integrity of the antifreeze and anti-
corrosion properties of the coolant, periodic
renewal is to be recommended.

Coolant draining

1 To drain the system, first remove the
expansion tank filler cap (see “Weekly
checks”). Move the heater temperature
control to the hot position. |
2 If the additional working clearance is
required, raise the front of the vehicle and
support it securely on axle stands (see
“Jacking and vehicle support”).

3 Remove the undertray under the radiator
and, where fitted, the engine undertray, then
place a large drain tray underneath the
radiator. Open the drain tap at the bottom left-

hand corner of the radiator and allow the
coolant to drain into the tray (see illustration).
4 When the radiator has drained, move the
tray to the rear right-hand side of the engine
and unscrew the cylinder block drain tap (see
illustration). Allow the cylinder block to drain.

System flushing

5 With time, the cooling system may
gradually lose its efficiency, as the radiator
core- becomes choked with rust, scale
deposits from the water, and other sediment.
This is especially likely if an inferior grade of
antifreeze has been used that has not been
regularly renewed. To minimise this, as well as
using only the specified type of antifreeze and
clean soft water, the system should be
flushed as follows whenever any part of it is
disturbed, and/or when the coolant is
renewed.

6 With the coolant drained, close the drain
taps and refill the system with fresh water.
Refit the expansion tank filler cap, start the
engine and warm it up to normal operating
temperature, then stop it and (after allowing it
to cool down completely) drain the system
again. Repeat as necessary until only clean
water can be seen to emerge, then refill finally
with the specified coolant mixture.

7 If only clean, soft water and good-quality
antifreeze has been used, and the coolant has
been renewed at the specified intervals, the
above procedure will be sufficient to keep the
system clean for a considerable length of
time. If, however, the system has been
neglected, a more thorough operation will be
required, as follows.

8 First drain the coolant, then disconnect the
radiator top and bottom hoses. Insert a
garden hose into the top hose, and allow
water to circulate through the radiator until it
runs clean from the bottom outiet.

9 To flush the engine, remove the thermostat
(see Chapter 3), insert the garden hose into
the thermostat housing, and allow water to
circulate until it runs clear from the bottom

e
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hose. If, after a reasonable period, the water
still does not run clear, the radiator should be
flushed with a good proprietary cleaning
agent.

10 In severe cases of contamination,
reverse-flushing of the radiator may be
necessary. To do this, remove the radiator
(see Chapter 3), invert it, and insert the garden
hose into the bottom outlet. Continue flushing
until clear water runs from the top hose outlet.
A similar procedure can be used to flush the
heater matrix.

11 The use of chemical cleaners should be
necessary only as a last resort. Normally,
regular renewal of the coolant will prevent
excessive contamination of the system.

Coolant filling

12 With the cooling system drained and
flushed, ensure that all disturbed components
or hose unions are correctly fitted, and that
the two drain taps are securely tightened.
Refit the engine undertrays removed for
access. If it was raised, lower the vehicle to

the ground.
13 Prepare a sufficient quantity of the
specified coolant mixture (see

“Specifications”); allow for a surplus, so as to
have a reserve supply for topping-up.

14 Slowly fill the system through the
expansion tank; since the tank is the highest
point in the system, all the air in the system
should be displaced into the tank by the rising

Every 30 000 miles (48 000 km) or three years

Warnrng Vu!tages pmducad by
A an electronic ignition system are
considerably higher than those
produced by  conventional
ignition systems. Extreme care must be
taken when working on the system if the
ignition is switched on. Persons with
surgically-implanted cardiac pacemaker
devices should keep well clear of the ignition
circuits, components and test equipment.
1 The spark plug (HT) leads should be
inspected one at a time, to prevent mixing up
the firing order, which is essential for proper
engine operation. Gain access to the leads
and disconnect them as described for the
spark plug check and renewal.
2 Check inside the boot for corrosion, which
will look like a white crusty powder. Clean this
off as much as possible; if it is excessive, or if
cleaning leaves the metal connector too badly
corroded to be fit for further use, the lead
must be renewed. Push the lead and boot
back onto the end of the spark plug. The boot
should fit tightly onto the end of the plug - if it
doesn't, remove the lead and use pliers

liquid. Slow pouring’reduces the possibility of
air being trapped and forming air-locks. It
helps also, if the large radiator hoses are
gently squaazad during the filling procedure.
15 Continue filling until the coolant level
reaches the expansion tank “MAX” level line,
then refit the expansion tank cap.

16 Start the engine and run it at idle speed,
until it has warmed-up to normal operating
temperature. If the level in the expansion tank
drops significantly, top-up to the “MAX" level
line, to minimise the amount of air circulating
in the system.

17 Stop the engine, allow it to cool down
completely (overnight, if possible), then
remove the expansion tank filler cap and top-
up the tank to the “MAX” level line. Refit the
filler cap, tightening it securely, and wash off
any spilt coolant from the engine
compartment and bodywork.

18 After refilling, always check carefully all
components of the system (but especially any
unions disturbed during draining and flushing)
for signs of coolant leaks. Fresh antifreeze has
a searching action, which will rapidly expose
any weak points in the system.

Note: /f, 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 air-lock and restricting
the flow of coolant; usually, the air is trapped
because the system was refilled too quickly. In

carefully to crimp the metal connector msnde
the boot until the fit is snug.

3 Using a clean rag, wipe the entire length of
the lead to remove built-up dirt and grease.
Once the lead is clean, check for burns,
cracks and other damage. Do not bend the
lead sharply, because the conductor might
break.

4 Inspect the remaining spark plug (HT)
leads, ensuring that each is securely fastened
at the distributor cap and spark plug when the
check is complete. If any sign of arcing,
severe connector corrosion, burns, cracks or
other damage is noticed, obtain new spark
plug (HT) leads, renewing them as a set.

5 Refer to Chapter 5B and remove the
distributor cap then thoroughly clean it inside
and out with a dry lint-free rag.

6 Examine the HT lead segments inside the
cap. If they appear badly burned or pitted,
renew the cap. Also check the carbon brush
in the centre of the cap, ensuring that it is free

some cases, air-locks can be released Dy
tapping or squeezing the various hoses. If the
problem persists, stop the engine and allow it
to cool down completely, before unscrewing
the expansion tank filler cap or disconnecting
hoses to bleed out the trapped air.
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Warmng Braka hydrauhc fluid

can harm your eyes and damage

painted surfaces, so use

extreme caution when handling
and pouring it. Do not use fluid that has
been standing open for some time as it
absorbs moisture from the air. Excess
moisture can cause a dangerous loss of
braking effectiveness.

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 siphoning,
and allowance should be made for the old
fluid to be removed from the circuit when
bleeding a section of the circuit.

ke
%: Lo

| § Old hydraulic fluid is thanawj
 — ‘much darker in colour than
HINT| the new, making it easy to

— n

to move and stands proud of its holder. Make
sure that there are no sign of cracks or black
“tracking” lines running down the inside of the
cap, which will also mean renewal if evident.

7 Inspect the rotor arm checking it for
security and also for signs of deterioration as
described above.

8 Refit the cap as described in Chapter 5B on
completion.

1 It is vital for the correct running, qu
parfnrmanca 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.
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- 25.3 Remove the spark plug cover 25.5 Pull off the HT leads by gripping the rubber boot, n

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
wire-type feeler blade, to check and adjust the
spark plug electrode gap, and a torgue
wrench to tighten the new plugs to the
specified torque.

3 To remove the spark plugs, open the
bonnet, undo the screws and remove the
spark plug cover in the centre of the cylinder
head (see illustration). Note the location of
the spark plug HT lead grommet inside the
cover and how it is fitted. Note also 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.

4 If the marks on the original-equipment HT

25.6 Unscrew the spark plugs using a spark plug socket

leads cannot be seen, mark the leads 1 to 5,
to correspond to the cylinder the lead serves.
5 Pull the leads from the plugs by gripping
the rubber boot, not the lead, otherwise the
lead connection may be fractured (see
illustration).

6 Unscrew the spark plugs, ensuring that the
socket is kept in alignment with each plug - if
the socket is forcibly moved to either side, the
porcelain top of the plug may be broken off
(see illustration). If any undue difficulty is
encountered when unscrewing any of the
spark plugs, carefully check the cylinder head
threads and sealing surfaces for signs of

wear, excessive corrosion or damage, if any,

of these conditions is found, seek the advice
of a dealer as to the best method of repair.

7 As each plug is removed, examine it as
follows - this will give a good indication of the
condition of the engine. If the insulator nose of
the spark plug is clean and white, with no
deposits, this is indicative of a weak mixture.
8 If the tip and insulator nose are covered

ot the

| 2

lead itself

with hard black-looking deposits, then this is
indicative that the mixture is too rich. Should
the plug be black and oily, then it is likely that
the engine is fairly worn, as well as the mixture
being too rich.

9 If the insulator nose is covered with light tan
to greyish-brown deposits, then the mixture is
correct, and it is likely that the engine is in
good condition.

10 The spark plug electrode gap is of
considerable importance as, if it is too large or
too small, the size of the spark and its
efficiency will be seriously impaired. The gap
should be set to the value given in the .
Specifications.

11 To set the electrode gap, measure the
gap with a feeler blade or adjusting tool, and
then bend open, or closed, the outer plug
electrode until the correct gap is achieved
(see illustration). 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.
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12 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.

13 On installing the spark plugs, first check
that the cylinder head thread and sealing
surface are as clean as possible; use a clean
rag wrapped 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.

14 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.

15 Reconnect the HT leads in their correct
order, using a twisting motion on the boot
until it is firmly seated. Finally, refit the spark
plug cover.

It s aﬂen ﬂlfﬂcuft to mm:t spaﬂt p&tgs .
into their holes wmouf mss-thmdh:g
tbem. ‘To avoid this pqssfbﬂﬂy, fit a |
- short piece of rubber hose over the end
of the spark plug. The flexible hose acts
as a universal ;oint. ta help aﬂgn the
 plug with the plug hufa. Should the plug
_begin to cmssfhmad tha hose will slip
on the spnrk pfug, pruvnnﬂng thraad
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Every 40 000 miles (64 000 km) or four years

26.2 Release the HT lead from the clips at
the rear of the air cleaner cover

26. 3 Haleasa the cllps which secure the air cleaner cover to the
housing

26 Air cleaner element renewal 3>
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1 Slacken the hose clip and detach the air
outlet duct and, where applicable, the
crankcase ventilation hose at the air cleaner

cover.
2 Disconnect the mass air flow sensor or inlet

air temperature sensor wiring connector at the
rear of the air inlet on the air cleaner cover.
Release the HT lead leading to the ignition coil
from the clips at the rear of the cover (see
illustration).

b

3 Release the clips which secure the air
cleaner cover to the housing (see
illustration).

4 Lift off the cover, and remove the air
cleaner element (see illustration).

5 Wipe clean inside the housing and cover
with a cloth. Be careful not to sweep debris
into the air inlet.

6 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.

7 Refit the cover and secure it with the clips.
8 When applicable, reconnect the sensor
wiring connector and secure the HT lead with

its clips.

26.4 Lift off the cover, and remove the air cleaner element



27 Fuel filter renewal 3%

Warning: Before carrying out the
following operation, refer to the
precautions given in “Safety
~ first!” at the beginning of this
manual, and follow them implicitly. Petrol
is a highly dangerous and volatile liquid,
and the precautions necessary when
handling it cannot be overstressed.

1 The fuel filter is located under the rear of the
car, just forward of the fuel tank (see
illustration).

2 Disconnect the battery negative lead.

3 Raise the rear of the vehicle on ramps or
drive it over a pit (see “Jacking and vehicle
support”).

4 Thoroughly clean the area around the fuel
pipe couplings at each end of the filter, then
cover both with absorbent rags.

5 Disconnect the quick-release couplings
using a 17 mm spanner to push back the
coupling sleeves. Be prepared for an initial
release of fuel under pressure as the couplings
are released. Plug the couplings after

Maintenance procedures 1.1

Every 50 000 miles (80 000 km) or five years

27.1 Fuel filter location, hose couplings
and mounting strap

disconnection to prevent further loss of fuel.
6 Undo the filter mounting strap retaining bolt
and remove the filter.

7 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.

- 8 Secure the filter with the mounting strap

then push the fuel pipe couplings back on the

filter outlets.
9 Reconnect the battery. Run the engine and

check that there are no leaks.

Every 80 000 miles (129 000 km) _
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Refer to Chapter 2A.

Warning: Dispose of the old filter
safely; it will be highly
flammable and may explode if
thrown on a fire.

Of the emission control systems that may
be fitted, only the crankcase ventilation
system and the evaporative emission control
systems requires regular checking, and even
then, the components of this system require
minimal attention. Details of these checks will
be found in Chapter 4B.

Should it be felt that the other systems are
not functioning correctly, the advice of a
dealer should be sought.
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Chapter 2 Part A
Contents
Auxiliary drivebelt check andrenewal ............... See Chapter 1 Engine mountings - removal and refitting ..................... 11
Camshafts and tappets - removal, inspection and refitting ....... 6 Engineoilandfilterrenewal ............... .. ... See Chapter 1
Camshaft frontoilseals-renewal . ............ccviiera... 4 Engineoillevelcheck ...................... See “Weekly checks”
Camshaftrearoilseals-renewal ........... ... nrons 5 Flywheel/driveplate - removal, inspection and refitting . .......... 10
Compression test - description and interpretation .............. 2 @Generalinformation ........... .. i i 1
Crankshaftoilseals-renewal ............ ..o i b 8 Oil pump - removal, inspection and refitting ................... 9
Cylinder head - removal and refitting ................covnnn, 7 Timing belt -removaland refitting .. ............ .. oot 3
Degrees of difficulty

Easy, suitable for % Fairly easy, suitable % Fairly difficult, 2\, | Difficult, suitable for % Very difficult, 3\\

novice with little 2 | for beginner with 2N | suitable for competent @Q experienced DIY dy | suitable for expert DIY Ay

experience % some experience & DIY mechanic ?Q mechanic i or professional &
Specifications
General
|dentification:

BESODE oo o venin D i Saes @6 SRR B4 55 RSV S SR G s 1984 cc, 10-valve, normally-aspirated

BEIOA &  ovvvin vie supmmin sin ay pommann me Sn s 55 SeEiens i 9k sdlivie o s 1984 cc, 20-valve, normally-aspirated

5522 07 S e 1984 cc, 20-valve, turbocharged

RIBORAE oo s SR B SRR T e B SRR O 1 e BT § 2319 cc, 20-valve, normally-aspirated

BE23A T/TD & oo vv o visins ws sais s mn sr b onesisiasossissivuesedod 2319 cc, 20-valve, turbocharged

B8 O it e 2435 cc, 10-valve, normally-aspirated

BAROBA-E - o oo oo s o et o av SR O Ve BRI Raiei 65 s 2435 cc, 20-valve, normally-aspirated
Bore:

All engines except B5252 Sand B5254S .............. ... 81.0 mm

B5252 S andB5254Sengines .. ......coiiiiiini i 83.0 mm
Stroke:

B5202 S, B5204 S,B5204 Tengines ..........coucuerinnrenenn 77.0 mm

B5234 S, B5234 T/ T5,B5252 S, B5254 Sengines .............. 90.0 mm
Compression ratio:

BEMNE o o smnes o8 ile WANEE 20 NGRS WA 5 e s ri B 10.0:1

BEAORA'S o v viniio o e % DRV 5B RIS B MRETEN 6 5 b 103 : 1

BEIOB T o v cor crmmmin vom mon sosmmn we s b dla 55 i Go oeis o5 G e o5 8.4:1

BEIREE oo va wosnum o OOUSSIREE o GRS Sue Esmab s sl s o7 & 10.5: 1

BE23A TATD : s sosive e Eaes ol o varsisi ja a6 e@smn 0 siiaws o e o 85 1

BEIRD S L s e ey ee v s B T SRR G G B e 10.0: 1

BE 254 S .. 10.5:1
Compression pressure.

Normally-aspiratedengines .......... ... coeviiiainnan. 13 to 15 bars

Turbocharged engines . ..........cciieiaraoinenssnasnnanes 11 to 13 bars

Variation betweencylinders .......... ... .. i 2 bars maximum
STE2To e (o = P R R 1-2-4-5-3 (No 1 at timing belt end of engine)

Direction of crankshaftrotation ........... .oty Clockwise (viewed from front of engine)



2Ae2 Engine in-car repair procedures

Camshaft .
Identification letter (stamped on end):
BEIOZE v cnie sis miwepiomras s e msmie bie Se a5 6 an POEEE O goeeT e . HAI (Inlet)
BE204 S .ttt m e e PGI (Inlet)
BEIOAT : v o pedtaen i PR o (OREE B iie PRI 00 BRI 5 PHI (Inlet)
BB & e e reeen e 5 T S WA R R S GRS e Y PGl (Inlet)
B5234 T/ 5 » v i v iinnsenenesenenstsonerasstaranssssanssas PHI (Inlet)
BEOBD B cuiin o wricnss e 55 amais 55 FEe 6 5eeenen e manee v HEI (Inlet)
B5254 S:
With LH3.2-Jetronic fuel injection system ................ ... PGl (Inlet)
With Motronic 4.3 engine management system . .............. PLI (Inlet)
Maximum lift (inlet and exhaust):
BEIIZS .iinis sin sonmimn sis soimeont ne 878 SR Hie aplale e o OF an o8 S 9.60 mm
BE204 S .....vicucensrsreorndasrnasioadiieaisevanenvianse 8.45 mm
BEOOA T cooian st smsas &% Samiem e i Raoneid w6 srammsh §a Brses 400 v 8 7.95 mm
BEIFAB o e el i S i SR O RERE  SR W W 8.45 mm
B5234 T/ 5 oot s e teenneronereaanensassssnessasnsnssssas 7.95 mm
BEIBD B si i se te i o o5 Saraiins Mo S0 sie 60 B MY SIS/ 8 80 s 9.60 mm
BEPBAS . ... 56 5oy o o e lvite v eReER S a6 SR el e e v e 8.45 mm
Camshaftendfloat ......... ..ottt anaranan 0.05 to 0.20 mm
Tappets (cam followers)
Diameter:
10-valve ONGINGES ., .« o v vt i vt araa st e e 34.959 to 35.025 mm
20-valve BNGINGS . . v v oot i v ittt e 31.959 to 32.025 mm
HBIGIE o v s wamtin ws avmemmes o comss 1 mmeas s somemes v v 25.500 to 26.500 mm
Lubrication system :
Oil pressure (warm engine @ 4000 rpm) . .. ... oo 3.5 bars
Ol PUMP EYPE « v v eve it e iicnien s e anaaasasnrnnsasns Gear, driven from crankshaft
Maximum pump gear to housingclearance ...................... 0.35 mm
Pressure relief valve springfreeheight ... .. . ... .o viiiii e 82.13 mm
Torque wrench settings* - Nm
Timing belt tensionerbolts .. .......... .ot 25
Timing belt tensionerpulley . .........cciiiiiiirniiinienna. 40
Timing beltidlerpulley ....... ..o, 25
Camshaft sprocketbolts . ......... ...t 20
Cylinder head upper section to lowersection .................... 17
Cylinder head lower section to block:™
GO T i o s an woma v wn corains v oo v s Saiman v 2o A6 20
SIBOB 2 o o v i v e S SRR SRR e S v 60
17T 1 1 P R S P SR S TR SRR SR Tighten through a further 130°
Crankshaft pulley to sprocket polts:
BHOE T o i wnivi vs smession wid wowm v gimoiaesis sona e n e $10 KRS 25
BUAOO 2 o vu oy o arvmivere 7% s BREIAD w0 SEIP N I R oy R s Tighten through a further 30°
Crankshaft sprocket centrenut . .......... .o, 180
Oil pump to cylinderblock ..................... bR o R 10
Flywheel/driveplate™
SUBHE T 5 ws wwiics o8 mveeie e we nemen SR Ko e LA s 45
SIA002 . o vvvien v G e TeREEaT S SR U BRI e £ YR g Tighten through a further 50°
Upper engine steady bar to engine bracket:
Early models (M8 bolt):*"
331 7s - i SRS e — Nl 18 -
SIROO 2 vvwn o o wuni scs BEERE ST BR WRRIEN 4N RERTNWN BR RS Tighten through a further 120°
Later models (M10 bolt).*
57 7: 10 - 1 [ R R R R 35
Vs L RSO ———————r - < Ol Ok Tighten through a further 90°
Upper engine steady bar to bulkhead bracket:
SO0 17 ot i ivmeine o sxiwas i iekemien o ssviniiie b B s ey 35
SUBGB 2 vvnine v summio soh 305 T 8le@s da SR Ewnai by wieae e Bl Tighten through a further 60°
Upper engine steady bar bracket to engine:
LIDPDOE TR .ivim s winnessin e ove sidimnss on wimmocn wis o xiecmw s B8 B9 §aTy o 25
Lower bolts:™
StAgO T ... o5 st o devesoe o vena g cevemal e vkiven s 45
StAgE 2 ... cvvveiiii et a e e e Tighten through a further 90°
Lower engine steady bar bracket to transmission:™
Stage 1 .ovii ot vuid M ve s sls o d Ml dn oly 2 o o o i d 35

SIA0O 2 ..:v oo voniis s SR T st e iate §dlegbim v ai e sy Tighten through a further 40°

HFE (Exhaust)
PGE (Exhaust)
PHE (Exhatst)
PGE (Exhaust)
PHE (Exhaust)
HEE (Exhaust)

PGE (Exhaust)
PFE (Exhaust)



Lower engine steady bar bracket to subframe:
Early models (M8 bolt)
Later models (M12 bolt):™

Stage 1
Stage 2

Lower engine steady bar bushes to brackets:™ -

Stage 1
Stage 2

Front/rear engine mounting nuts/bolts ........

Right-hand engine mounting to subframe:™
Stage 1 y
Stage 2

Right-hand engine mounting bracket to engine:

10 mm bolts:**
Stage 1
Stage 2

8 mm bolt:**
Stage 1
Stage 2

Right-hand engine mounting to engine bracket:

Stage 1
Stage 2
Rear engine mounting bracket to transmission
Front engine mounting bracket to transmission

Roaihivhias] Dol . . iuc e o simmpiins we scaeses

*Oiled threads unless otherwise stated
“*New nuts/bolts must always be used

------------------
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.................. 65
Tighten through a further 60°

.................. 35
Tighten through a further 90°

.................. 65
Tighten through a further 60°

.................. 35
Tighten through a further 60°

.................. 20
Tighten through a further 60°

.................. 35
Tighten through a further 90°
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How to use this Chapter

This Part of Chapter 2 describes those
repair procedures that can reasonably be
carried out on the engine while it remains in
the car. If the engine has been removed from
the car and is being dismantled as described
in Part B, any preliminary dismantling
procedures can be 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 B of this Chapter.

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

Engine description

The five-cylinder engine is of the double
overhead camshaft type incorporating two or
four valves per cylinder according to type. The
cylinders are in line and the engine is mounted
transversely on a subframe in the engine bay.
The B5202 and 5204 engines are all of 2.0 litre
capacity, the B5234 is of 2.3 litre capacity,
while the B5252 and B5254 engines are 2.5
litre units.

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 and
intermediate section are mated along the
crankshaft centre line. A conventional cylinder
head gasket is used between the cylinder
head and block, with liquid gaskets being used
in the joints between the other main sections.

The cylinder block incorporates five cast
iron dry cylinder liners which are cast into the
block and cannot be replaced. Cast iron
reinforcements are also used in the
intermediate section as strengthening agents
in the main bearing areas. _

Drive to the camshaft is by a toothed timin
belt and sprockets and incorporating an
automatic tensioning mechanism. The timing
belt also drives the coolant pump. All
accessories are driven from the crankshaft
pulley by a single multi-ribbed auxiliary
drivebelt.

The cylinder head is of the crossflow type,
the inlet ports being at the front of the engine
and the exhaust ports at the rear. The upper
section of the cylinder head functions as a
combined valve cover and camshaft cover,
the camshafts run in six plain bearings integral
to the two cylinder head sections. Valve
actuation is by maintenance free hydraulic
tappets acted upon directly by the camshaft
lobes. The 2.0 and 2.5 litre engines are
available in ten or twenty valve configuration
while the 2.3 litre engines are all twenty valve
units.

The crankshaft runs in six shell type main
bearings; the connecting rod big-end
bearings are also of the shell type. Crankshaft
endfloat is taken by thrustwashers which are
an integral part of the No & main bearing ,f
shells.

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
front of the crankshaft. Qil under pressure
passes through a filter before being fed to the
various shaft bearings and to the valve gear.
On turbo models, an external oil cooler is
fitted which is incorporated in the radiator
side tank. Turbo models also havée an oil feed
and return for the turbocharger bearings.

Repair operations possible with
the engine in the car

The following work can be carried out with
the engine in the car:

a) Compression pressure - testing.

b) Timing belt - removal and refitting.

¢) Camshaft oil seals - renewal.

d) Camshafts and tappets - removal and
refitting.

e) Cylinder head - removal and refitting.

f) Cylinder head and pistons -
decarbonising.

g) Crankshaft oil seals - renewal.

h) Oil pump - removal and refitting.

i) Flywheel/driveplate - removal and
refitting.

/) Engine mountings - removal and refitting.
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2 Comprammmest-m . %
d&&mpﬁon and tmerpretatiﬂn
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1 Whan 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 1o
normal operating temperature, the battery
must be fully charged, and all the spark plugs
must be removed (Chapter 1). The aid of an
assistant will also be required.

3 Disable the ignition system by
disconnecting the RPM sensor wiring at the
connector located just below and to the rear
of the distributor. Also disconnect the wiring
connectors to each fuel injector to prevent
fuel from damaging the catalytic converter.

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 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 Tlmlng belt remaval’ and 3
reﬂttlng % ~
RN
Removal

1 Disconnect the battery negative lead.

2 Remove the auxiliary drivebelt as described
in Chapter 1.

3 Lift the cooling system expansion tank out
of its mounting bracket and place it to one
side.

4 Where applicable, release the turbocharger
inlet ducting then undo the screws and

2.8 Release the fasteners and fold back the wheel arch liner

3.6 Removing the timing belt cover

remove the spark plug cover from the centre
of the cylinder head.

5 Undo the bolts securing the two fuel plpe
clamps to the top of the engine and remove
the clamps.

6 Undo the bolt and remove the timing beit
front cover (see illustration).

7 Jack up the front of the car and support it
on axle stands (see “Jacking and vehicle
support”). Remove the right-hand front
roadwheel.

8 Release the fasteners securing the inner
whee! arch liner, and fold back the liner for
access to the crankshaft pulley (see
illustration).

9 Undo the bolts and remove the timing belt
guard plate from behind the crankshaft pulley
(see illustration).

10 Using a socket on the crankshaft pulley
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 rear cover. In this position, the
timing mark on the crankshaft sprocket
should also be aligned with the cast
projection on the oil pump housing (see
illustrations). These marks are not at all easy
to see - the camshaft sprocket marks being
hardly more than faint scratches on the edges
of the sprockets. Similarly, the mark on the

3.9 Remove the timlng belt guard plate
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crankshaft sprocket is in reality a barely
discernible indentation at the root of a
sprocket tooth, which can be just about seen
from above. It will probably take two or three
attempts until you are sure that the marks are
correctly aligned.

11 Undo the timing belt tensioner upper
retaining bolt and slacken the lower one (see
illustration). Move the tensioner assembly
anti-clockwise to free it from the tensioner

pulley.
12 Remove the previously slackened
tensioner lower bolt and remove the

tensioner. On some models there is a plastic
horseshoe shaped spacer collar fitted to the
top of the tensioner. Collect this collar (if
fitted) which will fall out at this stage (see
illustration).

13 Undo the bolts and lift off the timing belt
rear COver.

14 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.
Clearance is very limited at the crankshaft

e

3.11 Timing belt tensioner retaining bolts (arrowed)

3.10a Timing marks on camshaft sprockets (A) aligned with t
notches (B) on the belt rear cover

LY Engine in-car repair procedures 2A®5
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sprocket and a certain amount of
manipulation is necessary. Do not rotate the
crankshaft or camshafts with the belt
removed.

15 Spin the tensioner and idler pulleys and
check for roughness or shake; renew Iif
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 the unit, clean it thoroughly, then
lubricate sparingly and refit.

16 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
matter of course, regardless of its apparent
condition. The cost of a new belt is nothing
when compared to the cost of repairs, should
the belt break in service. If signs of oil

3.12

3.10b Timing mark on crankshaft sprocket (A) aligned with
projection on oil pump housing

Where fitted, remove the tensioner spacer collar

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.

17 Renew the tensioner assembly if there are
signs of oil leaks, if there is no resistance 10
compression of the plunger, or if the plunger
cannot be compressed.

Refitting and tensioning

18 Prior to refitting the timing belt, it is .

necessary to compress and lock the tensioner |

plunger ready for installation. To do this,
mount the assembly in a vice with protected
jaws, with the jaws in contact with the
tensioner body and the plunger. Tighten the
vice until resistance is felt, then tighten it very
slowly a little further. Pause for a few seconds
and tighten slowly- a little further again.
Continue this procedure until the hole in the
tensioner body and corresponding hole in the
plunger are aligned. It will probably take about
five minutes to do this; don’t rush it or the
internal seals will be damaged by trying to

e ._
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24 When all is oorrect, refit the horseshoe : it ek

3.18 Lock the compressed tensioner using
a 2.0 mm diameter twist drill

force oil between the internal chambers too
quickly. When the two holes are finally
aligned, insert a 2.0 mm diameter rod (a twist
drill 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 in the correct positions
(paragraph 10). It will be necessary to
temporarily refit the timing belt rear cover to
do this. Slip the belt over the crankshaft
sprocket, keep it taught 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 timing belt rear cover and secure

with the two bolts, noting that the fuel pipe
clip bracket is fitted under the rear bolt head.
23 Turn the crankshaft clockwise through
two complete revolutions then check that all
the timing marks can be realigned.

4.4 Removing the inlet camshaft sprocket

shaped spacer collar (where fitted) to the top
of the tensioner.

25 Refit the timing belt guard plate behind
the crankshaft pulley.

26 Fold back the wheel arch liner and secure

with the fasteners.
97 Refit the roadwheel and lower the car to

the ground. Tighten the wheel bolts in a
diagonal sequence to the specified torque.

28 Refit the timing belt front cover and the
two fuel pipe clamps.

29 Refit the spark plug cover and cooling
system expansion tank.

30 Refit the auxiliary drivebelt as described in
Chapter 1, then reconnect the battery.

4! | Carmahaht m:m% oil'“seals it

i :
! reraewal Sie b g
: 7 ?. : m ] : : - -.:

Note: For this procedure the Volvo camshaft
locking tool 999 5452 will be required to
prevent the camshafts from rotating while the
sprockets are removed. Details for fabricating
a home-made alternative are given in the texi.
Do not attempt to carry out the work without
locking the camshafts or the valve timing will
be irretrievably lost.

1 Remove the timing belt as described in
Section 3.

2 |f both camshaft sprockets are to be
removed, suitably mark them, inlet and
exhaust for identification when refitting. The
inlet sprocket is nearest the front of the car.

3 Undo the three bolts and remove ‘the
appropriate sprocket for access to the failed
seal. Restrain the sprockets with a suitable
tool through the holes in their faces (see Tool
Tip).

4 Withdraw the appropriate sprocket from the
camshaft (see illustration).

5 Carefully extract the seal by prising it out

=

Tﬂ maka a camsh,aft sp”ruckﬂi‘ fmkﬂng f
tool, obtain two lengths of stpal &tﬂp :
faﬁaut 6 mm thick by 30 mm wide or
 similar, one 600 mm#ony the qﬂrwm
mm long (all dimensions am}bﬂmtqg.
Eaﬂ‘ tha two strfps tagathar to fann a
forked end, leaving the bolt slack so
 that the shartar strip can pfvat freely. At
the ﬂnd of each ‘prong’ of the fork,
bend the strips through 90° about 50
‘mm from their ends to aqt as the
| fularums, thasa will anyaga with tﬁa ?-
holes in the spmckﬁtsl. It ma_v be
necessary to grind or cut off their sid&s
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with a small screwdriver or hooked tool. Do
not damage the shaft sealing face.

6 Clean the seal seat. Examine the shaft
sealing face for wear or damage which could
cause premature failure of the new seal.

7 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).

8 Refer to Chapter 4A and remove the air
cleaner assembly and inlet ducts as
necessary for clear access to the rear end of
both camshafts.

4.7 Fit the oil seal over the shaft, lips inwards



4 9 Remove the staady bar frnm the engine bracket

9 Undo the nut and remove the bolt securing
the upper engine steady bar to the bracket on
the engine (see illustration). Note that a new
nut and bolt will be required for refitting.

10 Undo the nut securing the other end of the
engine steady bar to the bulkhead bracket.
Swing the steady bar to one side. Note that a
new nut and bolt will be required for refitting.
11 Undo the upper nut and two lower bolts
securing the steady bar bracket to the side of
the engine. Note the location of the wiring
connector support plates and move them to
one side. Release all the cable-ties and switch
wiring connectors as necessary to allow the
bracket to be removed, then prise the bracket
off its locating dowels on the engine. It will be
tight on the dowels and a certain amount of
levering will be necessary.

12 Disconnect the camshaft position sensor
wiring at the connector located below the
distributor cap.

13 Undo the two screws and remove the
sensor housing from the cylinder head at the
rear of the exhaust camshaft. Undo the bolt
and remove the sensor rotor plate from the
end of the exhaust camshaft.

14 Undo the three screws and lift off the
distributor cap and HT leads.

15 Remove the flash shield then undo the
three screws and remove the rotor arm. Undo
the bolt and remove the rotor arm mounting
plate.

16 Observe the position of the slots in the
rear of the camshafts. Before the sprockets
can be refitted, the camshafts must be
positioned so that these slots are parallel to
the join between the upper and lower cylinder
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.

17 To lock the camshafts in the correct
position for refitting, obtain Volvo tool 999
5452 or fabricate a home-made alternative
(see Tool Tip).

Engine in-car repair procedures 2Ae7

4.18 Home-made camshaft locking tool in pusmﬂn {cylmdar head

upper section shown removed for clarity)

18 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 illustration).

19 Refit the camshaft sprocket(s), with the
timing marks aligned and secure with two of
the retaining bolts for each. 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

Tmmaka q ms&aﬂ Iockhg tmi, obtaln .
a !angth of angle iron and cut it to

length so that it will fit across the rear of

_ the quﬂnd%n h__aac? Mark md» drill twn

ginlﬁs @9 that Jt can be bolted tq

| d!sﬂfbytwwp ‘and camshaft ﬁosm‘am |
M*ﬁofa. aﬂbtatrl a length of steel

*stﬂ‘pof sul S

s to ?I‘tgnugbf in
the slots in the mrmhaﬂs- Cut !hp sﬁip
Into two leng s and dirill acc ﬁﬁ B
 that both @tﬁp&ﬁﬂn be . boftpq m thg%
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the angle iron so that the camshafts
locked with their slots horizontal.
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the sprockets, but allow the sprockets to turn
within the limits of their elongated bolt holes.
Position the sprockets so that the bolts are
centred in their holes.

20 Carry out the operations described in
Section 3, paragraphs 18 to 20.

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.

22 Depress the belt hard, or strike it with a

plastic mallet between the sprockets.

23 Refit the remaining bolt to each sprocket !

and tighten the bolts to the specified torque.
24 Remove the locking tool from the rear of
the camshafts.

25 Refit the timing belt rear cover and secure
with the two bolts, noting that the fuel pipe
clip bracket is fitted under the rear bolt head.
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 Section 3,
paragraph 24 onwards. Do not reconnect the
battery at this stage.

28 Refit the mounting plate, flash shield,
rotor arm, distributor cap and HT leads.

20 Refit the camshaft position sensor rotor
plate and housing.

30 Refit the engine steady bar bracket to the
side of the engine and secure with the nut and
two bolts tightened to the specified torque.
Reconnect the wiring disturbed on removal
and secure with cable-ties or the relevant
clips.

31 Attach the engine steady bar to the
brackets using new nuts and bolts. Tighten
the steady bar mountings to the specified
torgue.

32 Refit the air cleaner assembly and air
ducts.

33 Check that everything has been refitted
correctly then reconnect the battery.
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1 Dlscnnnect the battery negative lead.

2 Refer to Chapter 4A and remove the air
cleaner assembly and inlet ducts as
necessary for clear access to the rear end of
both camshafts.

3 Disconnect the camshaft position sensor
wiring at the connector located below the
distributor cap.

4 Undo the two screws and remove the
sensor housing from the cylinder head at the
rear of the exhaust camshaft. Undo the bolt
and remove the sensor rotor plate from the
end of the exhaust camshaft.

5 Undo the three screws and
distributor cap and HT leads.

6 Remove the flash shield then undo the
three screws and remove the rotor arm. Undo
the bolt and remove the rotor arm mounting
plate.

7 Carefully extract the seal by prising it out
with a small screwdriver or hooked tool. Do
not damage the shaft sealing face.

8 Clean the seal seat. Examine the
shaft sealing face for wear or damage which
could cause premature failure of the new
seal.

9 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. '

10 Refit the camshaft position sensor, rotor
arm mounting plate, flash shield, rotor arm,
distributor cap and HT leads using a reversal
of removal.

11 Refit the air cleaner and ducts, then
reconnect the battery.

lift off the
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Note: For this prncedure Vufva tﬂnfs 999 5452,
999 5453 and 999 5454 will 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 attempt to carry out the
work without these tools. A tube of liquid
gasket and a short haired application roller
(available from Volvo dealers) will also be

required.

Removal

1 Disconnect the battery negative lead.
2 Drain the cooling system as described in

Chapter 1
3 Remove the timing belt as described in

Section 3.

4 Suitably mark thé’ camshaft sprockets, inlet
and exhaust, for identification when refitting.
The inlet sprocket is nearest the front of the
car.
5 Undo the three bolts and remove the
sprockets from the camshafts. Restrain the
sprockets with a suitable tool through the
holes in their faces. Refer to Section 4 for
details of fabricating a suitable sprocket
restraining tool.
6 Carry out the operations described In
Section 4, paragraphs 8 to 15.
7 In a progressive diagonal sequence,
working inwards, slacken then remove all the
bolts securing the cylinder head upper
section. Note the location of the earth leads
on the rear boits.
8 Using a soft faced mallet, gently 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. Do
not insert a screwdriver or similar tool
into the joint between the two sections
as a means of separation. In practice
the upper section will be quite tight as it is
located on numerous dowels; patience is
necessary.
9 Once the upper section is free, carefully lift
it off. The camshafts will rise up under
the pressure of the valve springs - be
careful they don’t tip and jam in the upper
section.
10 Withdraw the sealing O-rings from
the top of the spark plug recesses in the
lower section. Obtain new O-rings for
reassembly *
11 Suitably mark the camshafts, inlet and
exhaust and lift them out complete with front
and rear oil seals. Be careful of the lobes,
which may have sharp edges.
12 Remove the oil seals from the camshafts,
noting their fitted positions. Obtain new seals
for reassembly.
13 Have ready a suitable box divided into ten
or twenty segments, as applicable, 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
inlet and exhaust. On twenty valve

engines further identify each inlet and exhaust
tappet as to whether it is the front or rear of
the two.

14 Lift out the tappets, using a suction
cup or magnet if necessary. 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 tappet side is
submerged.

Inspection

15 Inspect the cam lobes and the camshaft
bearing journals for scoring or other visible
evidence of wear. Once the surface hardening
of the lobes has been penetrated, wear will
progress rapidly.

16 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.

17 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

waorn.

Preparation for refitting

18 Thoroughly clean the sealer 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
condition of the faces is of the utmost
importance.

19 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.

20 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 wuse them in
accordance with the instructions provided,
Alternatively, fabricate a set of home-made
tools as follows.

21 To position and secure the camshafts at
the rear, make up the tool described in the
Tool Tip in Section 4.

22 To secure the camshafts at the
front, make up a strap as shown (see Tool

Tip).

6.14 Remove the tappets and place them
in a segmented container
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‘welding rod, bent to shape, which will |
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23 Finally it will be necessary tn make up a
tool which will allow the upper section to be
clamped down against the pressure of the
valve springs (see Tool Tip).
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Refitting

24 Commence refitting by liberally oiling the
tappet bores and the camshaft bearings in the
cylinder head lower section with clean engine

oll.

25 Insert the tappets into their original bores
unless they have been renewed. Fill new
tappets with oil through the oil hole in their
side before fitting.

Engine in-car repair procedures 2A*9

6.28 Apply the liquid gasket solution using
a short haired roller

26 Ensure that the mating faces of both
cylinder head sections are clean and free of
any oil or grease.

27 Check that the crankshaft timing marks
are still aligned.

28 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.

29 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.

30 Lay the camshafts in their correct
locations in the upper section, remembering
that the inlet camshaft must be at the front of
the engine.

31 Turn the camshafts so that their slots are
parallel to the upper section join, noting that
the slots in each camshaft are offset with
regards to the centreline (see illustration).
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 camshatft,
and two bolt holes below the centreline on the
exhaust camshaft.

32 With the camshafts correctly positioned,

6.33 Place new sealmg O-rings into the
recesses around each spark plug well

6.31 Position the camshafts so that their
slots are parallel to the upper section join

lock them at the rear by fitting the rear 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 front
using the holding tool or the home-made
alternative.

33 Place new sealing O- nngs into the
recesses around each spark plug well in the
lower section (see illustration).

34 Lift up the assembled upper section, with
camshafts, and lay it in place on the lower
section.

35 Insert the pull-down tools into Nos 1 and 5
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.

36 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.

37 Refit the upper section retaining bolts and
tighten them in a progressive diagonal
sequence, working outwards, to the specified
torque. Don’t forget the earth lead on-the rear
bolt.

38 With the upper section secure, remove
the pull-down tool and the camshaft front end
holding tool. Leave the rear locking tool in

place.

6.36 Hume-madé pull-down tool in
position ~

]
e "'_:'- 5
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7.9 Cylinder head bolt slackening sequence

(tightening sequence is the reverse)

39 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.

40 Refit the camshaft sprockets, aligning the
timing marks, and two of the retaining bolts
for each. 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 centred in their holes.

41 For the remainder of refitting, refer to
Section 4 and carry out the operations from
paragraph 20 onwards.

42 Refill the cooling system as described in
Chapter 1 on completion.
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Removal

1 Disconnect the battery negative lead.

2 Remove the radiator cooling fan as
described in Chapter 3.

3 Remove the inlet and exhaust manifolds as
described in Chapters 4A and 4B
respectively.

4 Remove the camshafts and tappets as
described in Section 6.

5 Undo the bolt securing the timing belt inner
cover to the cylinder head.

6 Undo the bolt and remove the earth lead at
the rear of the cylinder head.

7 Slacken the clips and remove the radiator
top hose from the thermostat housing and
radiator. 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.

9 Slacken the cylinder head boilts, half a turn
at a time to begin with, in the order shown

(see illustration). Remove the bolts. Note that
new bolts will be required for refitting.

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 B 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. Also, 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. 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.

13 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.

14 If warpage of the cylinder head gasket
surface is suspected, use a straight-edge to
check it for distortion. Refer to Part B of this
Chapter if necessary.

Refitting

15 Commence refitting by placing a new head
gasket on the cylinder block. Make sure it is
the right way up; it should be marked TOP.
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7.17 Tighten the cylinder head bolts to stage 3 using an
angle-tightening gauge

16 Lower the 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 sequence to that
shown (see illustration 7.9).

17 In the same sequence tighten the bolts to
the Stage 2 torque, then, again in the same
sequence, tighten the bolts through the angle
specified for Stage 3 using an angle-
tightening gauge (see illustration).

18 Using a new gasket, refit the coolant pipe
flange to the rear of the cylinder head and
secure with the two bolts.

19 Refit the radiator top hose to the
thermostat housing and radiator.

20 Refit the timing belt cover retaining bolt
and the bolt securing the rear earth lead.

21 Refit the camshaft and tappets as
described in Section 6, paragraph 25
onwards, but do not reconnect the battery at
this stage.

22 Refit the inlet and exhaust manifolds as
described in Chapters 4A and 4B respectively.
23 Refit the radiator cooling fan as described
in Chapter 3. '

Front seal

1 Remove the timing belt as described in
Section 3.

2 The crankshaft sprocket 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
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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 sprocket centre
retaining nut using a socket and bar. Remove
the tool and lift the pulley off the sprocket.

3 With the pulley removed, insert two of the
retaining bolts and draw the sprocket off the
crankshaft using a two-legged puller. Engage
the puller legs with the protruding bolts at the
rear (see illustration).

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.

5 Clean the oil seal location and the
crankshaft. Inspect the crankshaft for a wear
groove or ridge left by the old seal.

6 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.

7 Refit the crankshaft sprocket and pulley
using a reverse of the removal procedure.

8 Refit the timing belt as described in Section 3.

Rear seal

9 Remove the flywheel or driveplate as
described in Section 10.

10 Remove the old seal and fit the new one
as described previously in paragraphs 4 to 6.
11 Refit the flywheel or driveplate as
described in Section 10.

9 Oil pump - removal, &
inspection and refitting a\\
Removal

1 Carry out the operations described in
Section 8, paragraphs 1 to 3.

Engine in-car repair procedures 2Ae®11

2 Undo the four bolts securing the oil pump
to the front of the cylinder block.

3 Carefully withdraw the pump assembly by
levering behind the upper and lower parting

lugs using a screwdriver (see illustration).

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.

6 Remove the gear cover from the pump
body. Be-prepared for the ejection of the
pressure relief valve spring.

7 Remove the relief valve spring and plunger
and the pump gears.

8 Remove the crankshaft front oil seal by
carefully levering it out of the cover. 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.

11 Refit the gears to the pump body, with the
markings on the large gear uppermost. 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.

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.

Refitting

14 Using a new gasket, fit the pump to the

block. Use the pump retaining bolts as guides
and draw the pump into place with the

e

8.3 Using a puller to draw off the crankshaft sprocket

9.3 Parting lugs (arrowed) for oil pump removal

f_ —r

crankshaft pulley nut and spacers. With the
pump seated, tighten the retaining bolts
diagonally to the specified torque.

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

Removal

Flywheel (models with manual
transmission)

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. 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.

Driveplate (models with automatic
transmission)

5 Remove the automatic transmission as
described in Chapter 7B.

6 Make alignment marks so that the
driveplate can be refitted in the same position
relative to the crankshaft.

7 Unbolt the driveplate and remove i,
preventing crankshaft rotation as described
previously.

s W
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Inspection

8 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.

9 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 damage are
found, the driveplate must be renewed.

Refitting

Flywheel (models with manual
transmission)

10 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.

| | If a suitable tap is not
el available, cut two slots into
HINT| the threads of one of the old
—— flywheel bolts and use the
bolt to remove the locking compound
fromthethreads. =

11 Continue refitting by reversing the
removal operations. Apply thread locking
compound to the new flywheel retaining bolts
(if not already pre-coated) and tighten them to
the specified torque. '

12 Refit the clutch as described in Chapter 6,
and the transmission as described in Chap-
ter 7A.

Driveplate (models with automatic
transmission)

13 Proceed as described above for manual
transmission models but ignoring any
references to clutch. Refit the transmission as

described in Chapter 7B.
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Removal

1 All the individual engine mountings can be
renewed with the engine/transmission
installed.

2 Disconnect the battery negative lead.

3 Ascertain which components are likely to
impede removal and remove, or move aside
as necessary, with reference to the relevant
Chapters of this manual. '

4 Attach a suitable lifting equipment to the
engine or position a jack, with protective
wooden block under the sump or
transmission as necessary.

5 With the engine supported, remove the nuts
or bolts from the mounting to be removed

(see illustration).
6 Take the weight off the mounting, raise the

engine/transmission as necessary for
clearance, and remove the mounting. Note
any locating pegs or directional arrows as an
aid to refitting. Take care not to raise the
engine/transmission by more than 30 mm
otherwise the inner left-hand constant velocity
joint will be damaged.

Refitting

7 Refit by reversing the removal operations,
tightening all fastenings to the specified
torque.

(M8:30Nm)

65Nm (M12
o (M12)

11.5 Engine/transmission mounting details (refer to Specifications for latest torque settings)



Chapter 2 Part B:

Engine removal and overhaul procedures

Contents

Valve seat angle

Crankshaft -~refitting ........ccioiiiiiiiiannnaiaaanen. 12  Engine/transmission removal - preparation and precautions ...... 2
Crankshaft - removal and inspection . . ... ..« o oo viv i, 8 Generalinformation ......... .ot rartenrsttastarataranaas 1
Cylinder block/crankcase - cleaning and inspection . ............ 9 Main and big-end bearings - inspection and selection ........... 10
Cylinder head - dismantling, cleaning, inspection and reassembly .. 5 Pistons and connecting rod assemblies - refitting .............. 14
Engine and transmission - removal, separation and refitting ...... 3 Pistons and connecting rods - removal and inspection .......... |
Engine - initial start-up after overhaul andreassembly ........... 16 Pistons and pistonrings-assembly ...........covciennan 13
Engine overhaul - preliminary information ............cocvveenn 4 Sump and intermediate section -removal ............cc0000en 6
Engine overhaul - reassembly SEqUeNCe . . .......coovernenees 11 Sump-refitting . ......covenreaiiiii i 15
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable % Fairly difficult, g% Difficult, suitable for % Very difficult, &
novice with little 2 | for beginner with SR | suitable for competent A experienced DIY 3 | suitable for expert DIY W&,
experience % some experience § DIY mechanic ?Q mechanic ?\\ or professional &
Specifications
Cylinder head
Warp limit - maximum acceptable for use:
LONGINWAYS « o oo cav v rwnrarasaarosssanaamerarsyas e 0.50 mm
A CTOBS « . oo wvneie os o5 sle s vib drm bim 4w S e R TR W e 8 e W e el e 0.20 mm
Height:
10-valve engines .. ......cveveverossnnrersaaremesonsjoe s 132.1 £ 0.05 mm
20-valVEO BNGINGS . . ¢ .o ev v svnre e roreesuanmneinyinsgiecnsne 129.0 £ 0.05
Maximum height reduction aftermachining . ............coeciiens 0.30 mm
Inlet valves
Head diameter:
10-valvVe enginNes . . ..« ccvaeansrertaarsatsrstaaanssantntns 40.0 £ 0.15 mm
20-valve engiNesS . . .« . v v v vt n s e s e F e 31.0 £ 0.15 mm
SHar-RMBIOr o coici o5 coas i von haacaagoe mafeels v s 8N Ao 6.955 to 6.970 mm
Length:
10-VaIVO OIGINEE . .« v oo v v oo bondn e as bt s VRl e 98.1 £ 0.3 mm
20-valve @NGINGS . . .. . cvvsain v crmasrorrnesdab o siimabioe iy 104.05 £ 0.18 mm
Valve seat angl® ... ....ccoisicivisnsseviioriaiidsiarorvrinm. 44° 30’
Exhaust valves
Head diameter:
10-vaIVe ONOINGS . cira v oo vi v b vvvae sn sa s nwinh ez dminaies an el 35.0 £ 0.15 mm
20-valVe ENGINGS . . oo vr vt vsenssaressnssasatoassaressnss 27.0 £ 0.15 mm
Stem diameter:
Non-turbOenNgines .........c.vsessitncnsnsmmesnedioasisione, ~ 6.955 to 6.970 mm
TUrDO ENGINGS .. ..o v it v v s e it sm i 6.810 to 6.960 mm
Length: |
10-valve engines . .. ... vevevvn ot ronor v wmbio et s e detete nat T 97.1 £ 0.3 mm
20-valVe ONGINGS . . . v vtvivrer e s sivnsnnesn e navernaens 103.30 = 0.18 mm

44° 30’
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Valve seat inserts x
Diameter (standard):
Inlet:
10-valve eNgiNes . . ... .ovveuntiinnarenarsneneeassennns 43.11 mm
20-valve BNGINES . . .\t o v i ini et 32.61 mm
Exhaust:
10-valve @NGINGS . . ...« vt terr i s renneraan e asanss 38.11 mm
20-valve engines ....... S e AT K SR S R s 28.61 mm
Oversizes available . . ... ..o ivir e eninrnsossarsseavioness + 0.50 mm
Fitincylinderhead .......c..ciiivricriorninveeanedoaininens Interference
Valve seatangle ................ O S A SINU T, St N 45° 00’
Valve guides™
Valve stem-to-guide clearance:
BRI .« v v o v me mm e B AR S MR e BN PR PR 0.03 to 0.06 mm
Wearlimit ......cciv i inronsnsassasaesiassnsssassones 0.15 mm
Fitted height above cylinderhead .............. . ooy 13.0 £ 0.2 mm
FH IO .« .o i v SETIER siu R e i Soaes o0 S EEE wa e s Interference
External oversizesavailable .............. i eeatiaereraciann 2 (marked by grooves)
Valve springs ;
Diameter:
10-valVe BNGINGS . .« o vt i vi v it i e e i 30.8 £ 0.2 mm
20-valve BNGINES . . .. oo oottt i e e 27.9 £ 0.2 mm
Free length ' |
10-valve engines .. .:....vvesrenaseasdmarennenieiainanes 43.2 mm
20-valve engines . ... cvi s woesiscsvaini’soj e R R ER 42.4 mm

Cylinder bores
Diameter - 2.0 and 2.3 litre engines:

Classification:
5 5 0 annmamiaes B R e PR Y, s T e AR . -t S <. 81.00 to 81.01 mm
b A gt TS  ~op ST SRS S MO N MR AR Lo s e S AR, A i Y 81.01 to 81.02 mm
i o Non oy cr LU0 SR R A e N P R v e g e 81.02 to 81.03 mm
8 i e e R 6 SRR e e e W A e A 81.04 to 81.05 mm
OS1 {firstoversize) .......ccviviiivieiaiareneerrenanenes 81.20 to 81.21 mm
OS2 (secoNd OVerSIZe) ......v.vvinivninnainrranoresnney 81.40 to 81.41 mm
Wear limit ...... G e sk pen gimmd s NI G e T 0.10 mm
Diameter - 2.5 litre engines:
Classification:
(D . o i s e mmwy ae w DR T MR O R e Ve s 83.00 to 83.01 mm
B i i sncemnive wnmealian 6o swmaes 5 fieada i b miatence. dn 6% B G bl 83.01 to 83.02 mm
E iy viiisfc in venlig yasos sramie 5 slowiti e e me s £ aim . b am 83.02 to 83.03 mm
o R S g L I I A S M e 83.04 to 83.05 mm
OS1(firstoversize) ........ccoviieiniiianinirnnncannrns 83.20 to 83.21 mm
OS2 (second Oversize) .........oveviiernneanrinrennnean, 83.40 to 83.41 mm
WOAEIENIE: oo soaen o va i ains el vavaly SRaewndlE e wadinl e 1 0.10 mm
Pistons
Height:
2.0litre, 10-valve engines . ..........ccvmvuinan aniaianennas 65.8 mm
2.0Ilitre, 20-valve engines . . ... ...«ivii e an e Ve a 66.4 mm
All otherongines. - . .« ... ... 585 ey cw e cd R AR T 59.9 mm
Diameter - 2.0 and 2.3 litre engines:
Classification:
G et Ragadl JTone s ol BRI o e e i R N e W T 80.98 to 80.99 mm
DR e e A B R T P DT R P e SR - T 80.99 to 81.00 mm
B i s v cabn e pimmh e g mid BN ERN o8 SRR £ 9 81.00 to 81.01 mm
o R U BRSNS . SOOI TSI S LN A SR 81.017 to 81.032 mm
OS1 Rrdtoversli@) . ..o av vv povinos swida vosdnnmen sone 81.177 to 81.192 mm
OS2 (secoONd OVerSIZe) ..........iivvrnmrnnninnieeninnnns 81.377 t0 81.392 mm
Diameter - 2.5 litre engines:
Classification: '
B i he e e wid GOSN B He Sy v aan e SR YREIESE BT 82.98 to 82.99 mm
) s e e et N e 82.99 to 83.00 mm
B s e AT K SR e R e e g e e e wm 83.00 to 83.01 mm
G...... TP TR L LS R e S LI L b s ARG 83.017 to 83.032 mm
OS1 (firstOversize) .........ovviiernennnnnsirnesnrranns 83.177 to0 83.192 mm

OS2 (second OVersiZe) ........ccrvernerrineecnrsnasadass 83.377 to 83.392 mm



Piston-to-bore clearance
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0.01 to 0.03 mm

Weight variationinsame engine . . ........ooiiiivie i 10 g max
Piston rings
Clearance in groove:
TOP COMPIESSION . ... vverereocranaisrnranaaranensnsne, 0.050 to 0.085 mm
Second COMPreSSION . ... ..vvree-iarsesnrnararatasssesens 0.030 to 0.065 mm
Qil control ... .. e I A e e £ viiibe n Fs see o 0.020 to 0.085 mm
End gap-(measuréd in cylinder):
Compression r?nqs T laiare i Ee e R R 0.20 to 0.40 mm
O CONIIOl & oottt i e nrponarsnasensiassnansnsnasdnssns 0.25 to 0.50 mm Gudgeon pins
Diameter, StANAAID .. .o -« s v evesas st se s ompnsn naseisassss,; 23.00 mm-
Fitinconnectingrod . ... . cciiroennancnnnsnsesnsanaenns Light thumb pressure
FICINDISION 5 o 26 viosen o wieling domdwlesss G swwine by s onn bo ge 220 Firm thumb pressure
Crankshaft
BRI 5 i 0 sivetas v abemsn mrm s Gmsmohly s st bondie Giep il B FEiaay 0.032 mm max
EABOEE . . o i 5 et e pR e el e ENAR e e 0.19 mm max
Main bearing journal diameter:
SIENARYE & os o v o se G P T T a6 e e B SN A e S 64.987 to 65.000 mm
UNAOISIZE ... vvvvoverererenenenesonenassssstssssasenaasas 64.750 mm
Main bearing running clearance . .......... .o vuirieanrnanes N/A
Main bearing journal out-of-round . .........co i 0.004 mm max
Main bearing journal taper . .......... ..oty 0.004 mm max
Big-end bearing journal diameter:
UARAEIC oo sk e B e S §e S B s gieiwesd © SRR 49,984 to 50.000 mm
UNGOrsiZe .« .o covrerosssssosssnssbossisnaniassnsnsine e v 49.750 mm
Big-end bearing running clearance ...........ccoociiinaiinen N/A
Big-end bearing out-of-round ...........iiiiiiieina e 0.004 mm max
Big-end rod bearing taper ............. e i . 0.004 mm max
Torque wrench settings Nm
Intermediate section to cylinder block:”
Stage 1 (M10boltsonly) .......covnieeriiiiininernanens. 20
Stage 2 (M10boltsonly) ........¢co.oninnn. L i | 5o, 180 WA Y 45
Stage 3(MBDORSONIY) . ... ovvrvermernnn i 24
Stage 4 (M7 boltsonly) . ......oovviiirii i 17 ;
Stage 5 (M10boltsonly) ..... .ot Tighten through a further 90°
Big-end bearing cap bolts:™
BIAGRT < v cvven s wmma vl s s sip 4p e o 4% EVEH clY SE P S 20
SIAQO L ..o vves iavs s e ve e et Sw e n g eaie g flagns o de s s - Tighten through a further 90°
SUMD DOMS o v ce sunnnor n vmets oo ssoish o TEHET RE IS Led v 17
................... 17

Oil pick-up pipebolt ............cocavuun.

*M10 bolts should be renewed if their length exceeds 118 mm.

“*New nuts/bolts must always be used.

Refer to Chapter 2, Part A for additional engine torque wrench settings.
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Included in this part of Chapter 2 are details
of removing the engine/transmission from the
car and general overhaul procedures for the
cylinder head, cylinder block and all other
engine internal components.

The information ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts, to detailed
step-by-step procedures covering removal,
inspection, renovation and refitting of engine
internal components.

After Section 6, 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 and installation of those external
components necessary for full overhaul, refer
to Part A of this Chapter and to Section 4.
Ignore any preliminary dismantling operations
described in Part A that are no longer relevant
once the engine has been removed from the

car.
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If you have decided that an engine must be
removed for overhaul or major repair work,

several preliminary steps should be taken.
Locating a suitable place to work is

extremely important. Adequate work space,
along with storage space for the car, will be
needed. If a workshop or garage is not
available, at the very least, a flat, level, clean
work surface is required.

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 of staying
clean and undamaged during the overhaul,
Laying out components in groups together 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.

e T
N
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The help of an assistant should be
available; there are certain instances when
one person cannot safely perform all of the
operations required to remove the engine
from the vehicle. Safety is of primary
importance, considering the potential hazards
involved in this kind of operation. A second
person should always be in attendance to
offer help in an emergency. If this 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 time. Before

starting work, obtain (or arrange for the hire

of) all of 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 weight 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, make
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 the vehicle 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 processes 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 the vehicle,
be methodical about the disconnection of
external components. Labelling cables and
hoses as they removed will greatly assist the
refitting process.

Always be extremely 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 this 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.

Removal

All models

1 Open the bonnet and raise it to its fully
extended (vertical) position.

2 Disconnect the battery negative lead.

3 Refer to Chapter 5A and remove the battery
and battery tray.

4 Refer to Chapter 4A and carry out the
following:

a) Remove the air cleaner assembly and all
air ducting including turbocharger iniet
(where applicable).

b) Disconnect the accelerator cable from the
throttle drum and support bracket.

5 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) Remove the auxiliary drivebelt.

6 If the car is fitted with cruise control,
disconnect the wiring and vacuum hose to the
vacuum motor.

7 Undo the nuts and remove the bolts
securing the upper engine steady bar to the
bracket on the engine and on the bulkhead.
Note that new nuts and bolts will be required
for refitting.

8 Undo the earth lead retaining bolt on the
bulkhead, adjacent to the steady bar
bulkhead bracket.

Right-hand drive models

9 Remove the pedal position switch on the
front of the brake vacuum servo unit.

10 Release all the brake pipes leading to the
master cylinder from their retaining clips on
the bulkhead.

11 Remove the brake master cylinder from
the servo unit as described in Chapter 9, but
without disconnecting any of the hydraulic
pipes or hoses. Lay the cylinder on rags on
the scuttle panel. Take great care not to bend
any of the rigid brake pipes.

All models

12 Press together the sides of the quick-
release couplings and disconnect the two
heater hoses at the bulkhead.

13 Disconnect the brake servo vacuum hose
at the inlet manifold.

14 Disconnect the heated oxygen sensor
wiring at the two connectors at the rear of the
engine.

15 Undo the rear engine mounting upper
retaining nut.

Manual transmission models

16 Extract the circlip securing the selector
inner cable ends to the transmission selector
levers. Withdraw the washers and slide the

cable ends off the levers.

17 Extract the retaining clips and release the
selector outer cables from the transmission
brackets. ‘

18 Disconnect the wiring connector at the
reversing light switch.

19 Extract the circlip and withdraw the clutch
slave cylinder from the bellhousing. Lift off the
air cleaner mounting bracket and position the
slave cylinder and bracket to one side.

20 Disconnect the earth lead from the front of
the transmission and the wiring harness
retaining clip(s).

Automatic transmission models

21 Extract the locking clip and washer
securing the selector inner cable to the
transmission selector lever.

22 Undo the 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
the inner cable end from the selector lever.

23 Disconnect the main wiring harness
connector on top of the transmission casing.
24 Remove the cable clamps securing the
wiring harness and earth lead.

25 On early models disconnect the
transmission vacuum hose from its clip. On
later models, detach the cable conduit from
the transmission and release the oxygen
sensor connector from the transmission
bracket.

26 Disconnect the transmission oil cooler
inlet hose from the upper quick release
connector on the side of the radiator.
Disconnect the oil cooler return hose at the
transmission union. Cover or seal the
disconnected hoses and unions.

"All models

27 Remove the radiator cooling fan as
described in Chapter 3.

28 On cars equipped with air conditioning,
from under the inlet manifold undo the two
long bolts securing the air conditioning
compressor to the mounting bracket. Leave
the compressor in place until the engine is
ready to be lifted out.

29 On turbo models, disconnect the oil
cooler hoses at the engine oil cooler.

30 Undo the front engine mounting upper
retaining nut.

31 Undo the bolts and remove the inlet
manifold support bracket. Undo the starter
motor support bracket bolts and the wiring
conduit bracket bolts. Remove the dipstick.
32 Disconnect the radiator upper and lower
hoses at the radiator, thermostat housing and

. coolant pipe, and remove the hoses.

33 Disconnect the expansion tank hose at
the thermostat housing.

34 Undo the steering pump guard plate
upper mounting bolt and remove the spacer
sleeve, then slacken the guard plate lower
mounting nut. Undo the five pump mounting
bolts; three are accessible through the holes
in the pump pulley and two are at the rear of
the pump. Leave the pump in place until the
engine is ready to be lifted out.



Engine removal and overhaul procedures 2Be5
e

3.51 Wiring harness disconnection points

Coolant temperature sensor
Knock sensors

Alternator

Air conditioning compressor
Radiator cooling fan

Starter motor

Oil pressure sensor

Throttle position sensor

oo~ ON

35 If not already done, jack up the front of the
car and support it on axle stands (see

“Jacking and vehicle support”). Remove the

front roadwheels.

36 Remove the ABS wheel sensors from the
steering knuckles and release the sensor
wiring from the suspension strut brackets.

37 Undo the bolt securing the brake hose
and ABS wiring bracket to each inner wheel
arch,

38 Working on one side at a time, undo the
nut and remove the clamp bolt securing the
suspension control arm balljoint to each
steering knuckle. Push down on the
suspension arm using a stout bar if
necessary, to release the balljoint shank from
the knuckle. If the balljoint is tight, spread the
slot in the steering knuckle with a chisel or
large screwdriver. Take care not to damage
the balljoint dust cover during and after
disconnection.

39 On the left-hand side, free the driveshaft
inner CV joint from the transmission by
levering between the edge of the joint and the
transmission casing with a large screwdriver
or similar tool, Take care not to damage the
transmission oil seal or the inner CV joint
gaiter. Swivel the suspension strut and
steering knuckle assembly outwards and
withdraw the driveshaft CV joint from the
transmission. Rest the driveshaft on the
subframe.

40 On the right-hand side, undo the two bolts
and remove the cap from the intermediate
shaft support bearing on the rear of the
engine. Swivel the suspension strut and
steering knuckle assembly outwards and pull
the intermediate shaft out of the transmission.

10 Automatic transmission main loom
connector

11 Reversing light switch

13 Oxygen sensor

14 Camshaft position sensor

15 Mass air flow/intake air temperature sensor

16 RPM sensor

17 Earth points

Rest the shaft on the steering fluid pipes
under the engine.

41 Disconnect the vacuum hoses leading
from the engine to the EVAP carbon canister
under the left-hand wheel arch.

42 Disconnect the exhaust front pipe at the
manifold flange joint or turbocharger.

43 Disconnect the vehicle speed sensor
wiring at the connector. .
44 Undo the two bolts securing the lower
engine steady bar bracket to the transmission.
45 On right-hand drive models, undo the two
steering gear crash guard bolts at the rear of
the subframe and the nut securing the crash
guard base to the subframe.

46 Undo the two bolts securing the right-
hand engine mounting to the engine bracket.
47 Undo the bolts securing the two fuel pipe
clamps to the engine and remove the clamps.
48 Disconnect the wiring plug from each fuel
injector. If difficulty is experienced, pull off the
fuel rail cover over the injectors for greater
access.

49 Disconnect the vacuum hose from the
pressure regulator on the underside of the fuel
rail.

50 Undo the two bolts securing the fuel rail to
the inlet manifold. Pull the rail upwards to
release the injectors from the manifold, and
carefully lay the rail, complete with injectors,
on the expansion tank.

51 Disconnect all relevant wiring connectors
and harness clips still connected, from the
engine (see illustration).

52 Attach suitable lifting gear to the engine
by fabricating brackets and bolting them to
either end of the engine. The engine will need
to be angled upwards slightly at the timing

belt end for adequate clearance. Ensure that
the lifting gear is substantial, and securely
attached to the engine. .
53 Lift off the air conditioning compressor
(where applicable) and place it on the
subframe. Do not disconnect the refrigerant
hoses.

54 Lift off the steering pump and place it to
one side,

55 Check that no wires, hoses etc have been
overlooked. Raise the engine/transmission
and manipulate it to clear all adjacent
components. Take great care not to damage
the radiator as the engine is being
manoeuvred; remove the engine mounting
brackets from the transmission if this will
provide more clearance. When sufficient
height exists, lift it over the front panel, clear
of the engine bay and lower it to the ground.

Separation

56 With the engine/transmission removed,
support the assembly on suitable blocks of
wood, on a workbench (or failing that, on a
clean area of the workshop floor).

57 Remove the starter motor.

Manual transmission models

58 Remove the bolts securing
transmission to the engine.

59 With the aid of an assistant, draw the
transmission off the engine. Once it is clear of

the

the dowels, do not allow it to hang on the

input shaft.
Automatic transmission models

60 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 rear facing side of the engine. Working
through the opening, undo the bolt. Rotate the
crankshaft as necessary and remove the
remaining bolts in the same way. Note that
new bolts will be required for refitting.
61 Remove the bolts securing
transmission to the engine. |
62 With the aid of an assistant, draw the
transmission squarely off the engine 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

63 Make sure that the clutch is correctly
centred and that the clutch release components
are fitted to the bellhousing. 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 lubrication.

64 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.

the
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Automatic transmission models

65 Before refitting the transmission, flush out

-the oil 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.
66 Clean the contact surfaces on the torque
converter and driveplate, and the transmission
and engine mating faces. Lightly lubricate the
torque converter guide projection and the
engine/transmission locating dowels with
grease.

67 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.
68 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.
69 Attach the torque converter to the
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 models

70 The remainder of refitting is essentially a
reversal of removal, noting the following
points:

a) Tighten all fastenings to the specified
torque and, where applicable, torque
angle. Refer to the relevant Chapters of
this manual for torque wrench settings not
directly related to the engine.

- b) When refitting the fuel rail and injectors,
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.

c) When refitting the left-hand driveshatt,
ensure that the inner CV joint is pushed
fully into the transmission so that the
retaining circlip locks into place in the
differential gear.

d) Ensure that the 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 (marked with yellow
paint) attaches to the vertical selector
lever on the end of the transmission (also
marked yellow).

f) On automatic transmission models,
reconnect and adjust the selector cable
as described in Chapter 7B.

g) Refit the brake master cylinder and
associated components on the servo unit
as described in Chapter 9.

h) Refit the air cleaner assembly and
reconnect the accelerator cable as
described in Chapter 4A.

i) Refit the auxiliary drivebelt, then refill the
engine with coolant and oil as described
in Chapter 1.

/) Refill the transmission with lubricant if
necessary as described in Chapter 1, 7A
or 7B as applicable.

k) Refer to Section 16 before starting the
engine.
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It is much easier to dlsmantle and work on
the engine if it is mounted on a portable
engine stand. These stands can often be hired
from a tool hire shop. Before the engine is
mounted on a stand, the flywheel/driveplate
should be removed so that the stand bolts
can be tightened into the end of the cylinder
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. Be 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 the replacement engine (just
as they will if you are doing a complete engine
overhaul yourself). These components include
the following.

a) Engine mountings and brackets
(Chapter 2A).

b) Alternator including accessories mounting
bracket (Chapter 5A).

¢) Starter motor (Chapter 5A). :

d) The ignition system and HT components
including all sensors, distributor cap and
rotor arm, HT leads and spark plugs
(Chapters 1 and 5B).

e) Exhaust manifold, with turbocharger if
fitted (Chapter 4B).

f) Inlet manifold with fuel injection
components (Chapter 4A).

g) All electrical switches, actuators and
sensors and the engine wiring harness
(Chapters 4A, 4B and 5B).

h) Coolant pump, thermostat, hoses, and

- distribution pipe (Chapter 3).

i) Clutch components - manual
transmission models (Chapter 6).

j) Flywheel/driveplate (Chapter 2A).

k) Oil filter (Chapter 1).

l) Dipstick, tube and bracket.

Note: When removing the external components
from the engine, pay close attention to details
that may be helpful or important during refitting.
Note the fitting positions of gaskets, seals,
washers, bolts and other small items.

If you are obtaining a “short” engine
(cylinder block/crankcase, crankshaft, pistons
and connecting rods all assembled), then the
cylinder head, timing belt (together with
tensioner, tensioner and idler pulleys and
covers) and auxiliary drivebelt tensioner will
have to be removed also.
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If a complete overhaul is planned, the
engine can be dismantled in the order given
below.

a) Inlet and exhaust manifolds and
turbocharger (where applicable).

b) Timing belt, sprockets, tensioner, pulleys
and covers.

¢) Cylinder head.

d) Oil pump.

e) Flywheel/driveplate.

f) Sump.

g) Oil pick-up pipe.

h) Intermediate section.

[) Pistons/connecting rods.

j) Crankshatft.
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Nnte: New and recand:tmned cylinder heads
are available from the manufacturer and from
engine overhaul specialists. Specialist tools
are required for the dismantling and
inspection procedures, and new components
may not be readily available. it may, therefore,
be more practical and economical for the
home mechanic to purchase a reconditioned
head rather than dismantle, inspect and
recondition the original head. '

Dismantling

1 Remove the cylinder head as described in
Part A of this Chapter.

2 If still in place, remove the camshafts and
tappets as described in Part A of this Chapter.
3 According to components still fitted,
remove the thermostat housing (Chapter 3),
the spark plugs (Chapter 1) and any other
unions, pipes, sensors or brackets as
necessary. :

4 Tap each valve stem smartly, using a light
hammer and drift, to free the spring and
associated items.

5 Fit a deep reach type valve spring
compressor to each valve in turn and
compress each spring until the collets are
exposed (see illustration). 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.

5.5 Gnmprassing the valve sprlngs with a
valve spring compressor tool



5.9 Keep groups of components tbgathar
in labelled bags or boxes

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 seal 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 which 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 the outside of
the valve guide, this will have to be scraped
off before the seat can be removed.

9 It is essential that each valve 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 be renewed. If they are
going to be kept and used again, place each
valve assembly in a labelled polythene bag or
similar container (see illustration).

10 Continue removing all the remaining
valves in the same way.

Cleaning

11 Thoroughly clean all traces of old gasket
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.

Engine removal and overhaul procedures 2Be7
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12 Remove the carbon from the combustion
chambers and ports, then clean all traces of
oil and other deposits from the cylinder head,
paying particular attention to the bearing
journals, tappet bores, valve guides and
oilways.

13 Wash the head thoroughly with paraffin or
a suitable solvent. Take plenty of time and do
a thorough job. Be sure to clean all oil holes
and galleries very thoroughly, dry the head
completely and coat all machined surfaces
with light oil.

14 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wire brush to remove
deposits from the valve heads and stems.

Inspection

Note: Be sure to perform all the following
inspection procedures before concluding that
the services of an engineering WOrks are
required. Make a list of all items that require
attention.

Cylinder head

15 Inspect the head very carefully for 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
check that the cylinder head gasket surface is
not distorted. If it is, it may be possible to re-
surface it; consult your dealer or engine
overhaul specialist (see illustration).

17 Examine the valve seats in each of the
combustion chambers. If they are severely
pitted, cracked or burned, then they 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 with 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
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5.16 Measuring the distortion of the cylinder head gasket surface

5.18 Measure the maximum deflection of the valve in its guide

guides must be fitted. Verify this by mounting
a dial gauge on the cylinder head and check
the side-to-side rock with the valve lifted clear
of its seat (see illustration). Compare the
results with the figures given in the
Specifications. If outside the permitted
tolerance, measure the diameter of the
existing valve stems (see below) and the bore
of the guides, renew the valves or guides as
necessary. The renewal of valve guides
should be carried out by an engine overhaul
specialist.

19 If the valve seats are to be re-cut, this
must be done only after the guides have been
renewed.

20 The threaded holes in the cylinder head
must be 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 restore
damaged threads. If possible, use
compressed air to clear the holes of debris
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 where necessary.

Valves

22 Examine the head of each valve for
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 for pits
and excessive wear on the tip of each valve
stem. Renew any valve that shows any such
signs of wear or damage.

Fgii

using a dial gauge
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5.23 Measure the valve stem diameter
with a micrometer

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 these conditions be
apparent, the valve(s) must be renewed.

24 If the valves are in satisfactory condition,
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 re-cut, 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 re-
cutting, 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
occasionally to redistribute the grinding

compound. A light_spring placed under the
valve head will greatly ease this operation.

27 If coarse grinding compound is being
used, work only until a dull, matt even surface
is produced on both the 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 carried out.
31 Renew the valve stem oil seals regardless
of their apparent condition.

Reassembly

32 Oil the stem of one valve and insert it into
its guide then fit the spring lower seat.

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 piece of
tube. Once the seal is seated, remove the
protective sleeve or polythene.

35 Fit the valve spring and upper seat.
Compress the spring and fit the two collets in
the recesses in the valve stem. Carefully

release the compressor.

Sl e T

36 GCover the valve stem with a cloth and tap
it smartly with a light 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 Part A of this Chapter.
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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 A
of this Chapter.

3 If the pistons and connecting rods are to be
removed later, position all the pistons
approximately half way down their bores.

4 Undo the bolts securing the sump to the
intermediate section, noting the different bolt
lengths and their locations.

5 Carefully tap the sump free using a rubber
or hide mallet. Recover the O-ring seals.

6 Undo the mounting bracket bolt and remove
the oil pick-up pipe (see illustration). Recover
the O-ring seal on the end of the pipe.

7 Undo all the M7 and M8 bolts securing the
intermediate section to the cylinder block in
the reverse order to that shown (see
illustration). With all those bolts removed,
undo the M10 bolts in the same sequence.

ot T :;-53:'5-3'&5.:\. T

6.6 Undo the muunting bracket bnlt and remove the nil

pick-up pipe

6 7 Intarmadiata sectinn bolt tightamng sequence.

Slacken bolts in reverse order in matched pairs across the block



7.3 Mark the big-end caps and connecting rods with their

cylinder numbers

8 Carefully tap the intermediate section free
using a rubber or hide mallet. Lift off the
_intermediate section complete with crankshaft
lower main bearing shells. If any of the shells
have stayed on the crankshaft, transfer them
to their correct locations in the intermediate

section.
9 Remove the crankshaft rear oil seal.
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Removal

1 Remove the cylinder head, oil pump and
flywheel/driveplate as described in Part A of
this Chapter. Remove the sump and
intermediate section as described in Section
6.

2 Feel inside the tops of the bores for a
pronounced wear ridge. Some authorities
recommend that such a ridge be removed
(with a scraper or ridge reamer) before
attempting to remove the pistons. However, a
ridge big enough to damage the pistons
and/or piston rings will almost certainly mean
that a rebore and new pistons/rings are
needed anyway.

3 Check that there are identification numbers
or marks on each connecting rod and cap;
paint or punch suitable marks if necessary, s0
that each rod can be refitted in the same
position and the same way round (see
illustration).

4 Remove the two connecting rod bolts. Tap
the cap with a soft-faced hammer to free it.
Remove the cap and lower bearing shell. Note
that new bolts will be needed for reassembly.
5 Push the connecting rod and piston up and
out of the bore. Recover the other half bearing
shell if it is loose.

6 Refit the cap to the connecting rod, the
correct way round, so that they do not get

mixed up.

Engine removal and overhaul procedures 2B9

7 Check to see if there is an arrow on the top of
the piston which should be pointing toward the
timing belt end of the engine. If no arrow can be
seen, make a suitable direction mark yourself.

8 Without rotating the crankshaft, repeat the
operations on the remaining connecting rods
and pistons.

Inspection

9 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

10 Carefully expand the old rings 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 careful 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.

11 Scrape all traces of carbon from 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.

12 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
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.

13 Once the deposits have been removed,
clean the piston/rod assemblies with paraffin
or a suitable solvent, and dry thoroughly.
Make sure the oil return halas in the ring
grooves, are clear.

14 If the pistons and cylinder bores are not
damaged or worn excessively, and if the
cylinder block does not need to be rebored
(where applicable), the original pistons can be
refitted. Normal piston wear appears as even
vertical wear on the piston thrust surfaces,

7.10 Removing piston rings with the help of feeler blades

and slight looseness of the top ring in its
groove. New piston rings should always be
used when the engine is reassembled.

15 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the ring “lands” (between the
ring grooves).

16 Look for scoring and scuffing on the piston
skirt, holes in the piston crown, and burned
areas at the edge of the crown. If the skirt is
scored or scuffed, the engine may have been
suffering from overheating and/or abnormal
combustion, which caused excessively-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 fuel/air mixture or an emission
control system fauit.

17 Corrosion of the piston, in the form of
pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause must be
corrected, or the problem may persist in the
rebuilt engine.

18 Examine each connecting rod carefully for
signs of damage, such as cracks around the
big-end and small end bearings. 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.

19 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.
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20 Remove one of the circlips which secure
the gudgeon pin. Push the gudgeon pin out of

the piston and connecting rod (see
illustration).
21 Using a micrometer, measure the

diameter of all five pistons at a point 10 mm
from the bottom of the skirt, at right angles to
the gudgeon pin axis (see illustration).
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 illustration). 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.

22 |f the diameter of any of the pistons is out
of the tolerance band listed for its particular
grade, then all five pistons must be renewed.
Note that if the cylinder block was re-bored
during a previous overhaul, oversize pistons
may have been fitted. Record the
measurements and use them to check the
piston-to-bore clearance when the cylinder
bores are measured later in this Chapter.

23 Hold a new piston ring in the appropriate
groove and measure the ring-to-groove
clearance using a feeler Dblade (see
illustration). Note that the rings are of
different sizes, so use the correct ring for the
groove. Compare the measurements with
those listed in the Specifications; if the
clearances are outside the tolerance range,
then the pistons must be renewed.

24 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.

25 Examine all components and obtain any
new parts required. If new pistons are
purchased, they will be supplied complete
with gudgeon pins and circlips. Circlips can
also be purchased separately.

7.20 Push the gudgeon pin out of the piston and connecting rod
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26 Oil the gudgeon pin. Reassemble the
connecting rod and piston, making sure the
rod is the right way round, and secure the
gudgeon pin with the circlip. Position the
circlip so that its opening is facing downward.
27 Repeat these operations for the remaining
pistons. |
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Removal

Note: If no work is to be done on the pistons
and connecting rods, then removal of the
cylinder head and pistons will not be
necessary. Instead, the pistons need only be
pushed far enough up the bores so that they
are positioned clear of the crankpins.
1 With reference to Part A of this Chapter,
and earlier Sections of this part as applicable,
carry out the following: |
a) Remove the oil pump.
b) Remove the sump and intermediate
section.
¢) Remove the clutch components and
flywheel/driveplate.
d) Remove the pistons and connecting rods
(refer to the Note above).

7.21a Measure the piston diameters using a micrometer

7.21b Piston/cylinder grade letter stamped
on the cylinder block

2 Before the crankshaft is removed, it is
advisable to check the endfloat. To do this,
temporarily refit the intermediate section then
mount a dial gauge with the stem in line with
the crankshaft and just touching the
crankshaft. -
3 Push the 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 (which are integral with the
main bearing shells) should correct the
endfloat.

4 Remove the intermediate section again,
then lift out the crankshaft. Do not drop it, it is
heavy. -

5 Remove the upper half main bearing shells
from their seats in the crankcase by pressing
the end of the shell furthest from the locating
tab. Keep all the shells in order.

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.

7.23 Measure the ring-to-groove
clearance using a feeler blade
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8.11 Use a micrometer to measure the

crankshaft journal diameters

A

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
engine 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 the bearing journal for roughness
by running a finger lightly over the 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
diameter 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. Take the
measurement at each end of the journal, near
the webs, to determine if the journal is
tapered. Compare the results obtained with
those given in the Specifications. If the
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 whether
graded bearing shells can be supplied to
match.

12 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.

13 Refer to Section 10 for details of main and
big-end bearing selection.

Warning: Wear eye protection
when using compressed air!

Engine removal and overhaul procedures 2Be11
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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 After the 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
speed the drying process, and to blow out all
the oil holes and galleries.

Warning: Wear eye protection
é 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 standl) and a stiff
brush. Take plenty of time, and do a thorough
job. Regardless of the cleaning method used,
sure to clean all oil holes and galleries very
thoroughly, and to dry all components
completely. Apply clean engine oil to the
cylinder bores to prevent rusting.
5 The threaded holes in the 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 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 restore
damaged threads. |If possible, use
compressed air to clear the holes of debris
produced by this operation. Do not forget to
clean the threads of all bolts and nuts as well.
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 described 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 engine overhaul
specialist check the 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 the
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
engine 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 the
remaining pistons and cylinder bores.
14 Compare the results with the

Specifications at the beginning of this
Chapter; if any measurement is beyond the
dimensions specified for that grade, or if any
bore measurement is significantly different
from the others (indicating that the bore is

tapered or oval), the piston or bore is .,

excessively-worn. Note that each cylinder is ' g
identified by a classification marking (C, D, E,

or G) stamped into the rear of the cylinder

block. There are four classifications (or
grades) for standard diameter cylinder bores
and two oversize classifications (stamped
0OS1 and OS2).

15 If any of the cylinder bores are badly
scuffed or scored, or if they are excessively-
worn, out-of-round or tapered, the usual
course of action would be to have the cylinder
block/crankcase rebored, and to fit new,
oversized, pistons on reassembly. Consult a
dealer or engine reconditioning specialist for
advice. -

16 If the bores are in reasonably good
condition and not excessively-worn, then it
may only be necessary to renew the piston
rings.

17 If this is the case, the bores should be
honed, to allow the new rings to bed in
correctly and provide the best possible seal.
Honing is an operation that will be carried out
for you by an engine reconditioning specialist.
18 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 cylinder block/crankcase is
completely clean, rinse it thoroughly and dry
it, then lightly oil all exposed machined
surfaces, to prevent rusting.

19 The final step is to measure the length of
the M10 bolts used to secure the intermediate
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IMPROPER SEATING

FATIGUE FAILURE

CRATERS OR POCKETS

HT
{F"DLISHED} SECTIONS

LACK OF OIL

SCRATCHED BY DIRT

DIRT EMBEDDED INTO OVERLAY WIPED OUT

BEARING MATERIAL

EXCESSIVE WEAR TAPEHED JOUHNAL

OVERLAY WIPED OUT RADIUS RIDE

H 28305

10.2 Typical bearing failures

section to the cylinder block. If the length of
any is greater than 118 mm, they should be ~

renewed. It is a wise precaution to renew
these bolts anyway considering the
significance of their location. As with all bolts
that are tightened through a torque angle,
they are prone to stretch, often up to the
extent of their elastic limit. 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 retightening,
or failure in senrice could be the result.
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Inspection

1 Even though the main and big-end bearing
shells should be renewed during the engine
overhaul, the old shells should be retained for
close examination, as 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 (see illustration). Regardless of the
cause of bearing failure, the cause must be
corrected (where applicable) before the
engine is reassembled, to prevent it from
happening again.

3 When examining the bearing shells, remove
them from the cylinder block/crankcase and
main bearing caps, and from the connecting
rods and the big-end bearing caps, then lay
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

N

A small
diameter

Classification markin

B medium

s on block

diameter

block |int. sed.

int. sect.

yellow |yellow

medium | medium

biue
thick

red yellow
medium

yellow
medium

red

Crankshatft classification

yellow
medium

10.11 Main bearing shell selection table

crankshaft journal. Do not touch any of the
shell's bearing surface with your fingers while
checking it, or the delicate surface may be
scratched.
4 Dirt or other foreign matter gets into the
ngine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oil, and from there
into the bearings. Metal chips from machining
operations and normal engine wear are often
present, Abrasives are sometimes left in
engine components after reconditioning,
especially when parts are 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 recognised. Large
particles will not embed in the material, and
will score or gouge the shell and journal. The
best prevention for this cause of bearing
failure is to clean all parts thoroughly, and to
keep everything spotlessly-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.
5 Lack of lubrication (or lubrication
breakdown) has a number of inter-related
causes. Excessive heat (which thins the oil),
overloading (which 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 of misaligned oil holes in
a bearing shell, will also starve a bearing of oll,
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
is wiped or extruded from the shell’s steel
backing. Temperatures may increase to the
point where the steel backing turns blue from
overheating.
6 Driving habits can have a definite effect 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 loads 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 sludge. 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
behind a bearing shell result in high spots on
the bearing, which lead to failure.

9 Do not 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 - main and big-end
bearings

10 To ensure that the main bearing running
clearance will be correct, there are three
different grades of bearing shell. The grades
are indicated by a colour coding (red, yellow
or blue) marked on each bearing shell, which
denotes the shell’s thickness.

11 New main bearing shells for each journal
can be selected using the reference letters (A,
B and C) which are stamped on the cylinder
block and on the crankshaft, in accordance
with the table shown (see illustration).

12 From the table, it can be seen that if the
marking on the cylinder block for a particular
journal was B, and the corresponding marking
on the crankshaft was C, then a red bearing
shell would be fitted to the cylinder block, and
a yellow shell would be fitted into the
intermediate section.

13 Check all the markings and select the
main bearing shells necessary for all journals.
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14 Big-end bearing shells are not graded and
are supplied in one size only to match the
dimensions of the respective journal. As the
manufacturer’'s do not specify an actual
running clearance dimension for the big-end
bearings, the only safe course of action is to
fit new shells whenever an overhaul is being
undertaken. Assuming that the relevant
crankshaft journals are all within tolerance, the
running clearances will then be correct.

11 Engme @varhaul - reassemblym 4

i
1 Before reassembly begins ensure that all
new parts have been obtained and that all
necessary tools are available. Read through
the entire procedure to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand. In addition to all normal tools and
materials, thread locking compound will be
needed in most areas during engine
reassembly. A tube of Volvo liquid gasket
solution together with a short-haired
application roller will also be needed to
assemble the main engine sections.
2 In order to save time and avoid problems,
engine reassembly can be carried out in the
following order:

a) Crankshatft.

b) Pistons/connecting rods.

¢c) Sump.

d) Oil pump.

e) Flywheel/driveplate.

f) Cylinder head.

g) Camshaft and tappets.

h) Timing beilt, tensioner, sprockets and idler

pulleys.

i) Engine external components.
3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
(or in individual containers) on a completely
clean work surface.
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1 Crankshaft refitting is the first stage of
engine reassembly following overhaul. It is
assumed at this point that the cylinder
block/crankcase and crankshaft have been
cleaned, inspected and repaired or
reconditioned as necessary. Position the
cylinder block on a clean level worksurface,
with the crankcase facing upwards.

2 If they're still in place, remove the old
bearing shells from the block and the
intermediate section.

3 Wipe clean the main bearing shell seats in
the crankcase and clean the backs of the
bearing shells. Insert the previously selected
upper shells into their correct position in the

Engine removal and overhaul procedures 2Be13

crankcase. Press thé shells home so that the
tangs engage in the recesses provided.

4 Liberally lubricate the bearing shells in the
crankcase with clean engine oil.

5 Wipe clean the crankshaft journals, then
lower the crankshaft into position. Make sure
that the shells are not displaced.

6 Inject oil into the crankshaft oilways then
wipe any traces of excess oil from the
crankshaft and intermediate section mating
faces.

7 Using the short haired application roller,
apply an even coating of Volvo liquid gasket
solution to the cylinder block mating face of
the intermediate section. Ensure that the
whole surface is covered, but note that a thin
coating is sufficient for a good seal.

8 Wipe clean the main bearing shell seats in
the intermediate section and clean the backs
of the bearing shells. Insert the previously
selected lower shells into their correct
position in the intermediate section. Press the
shells home so that the tangs engage in the
recesses provided.

9 Lightly-lubricate the bearing shells in the
intermediate section, but take care to keep
the oil away from the liquid gasket solution.
10 Lay the intermediate section on the
crankshaft and cylinder block, and insert the
retaining bolts. Tighten the bolts in the five
stages listed in the Specifications, to the
specified torque and torque angle, in the
sequence shown (see illustration 6.7).

11 Rotate the crankshaft. Slight resistance is
to be expected with new components, but
there must be no tight spots or binding.

12 It is a good idea at this stage, to once
again check the crankshaft endfloat as
described in Section 8. If the thrust surfaces
of the crankshaft have been checked and new
bearing shells have been fitted, then the
endfloat should be within specification.

13 Lubricate the rear oil seal location, the
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 flush.
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1 At this stage it is assumed that the pistons
have been correctly assembled to their
respective connecting rods and that the
piston ring-to-groove clearances have been
checked. If not, refer to the end of Section 7.
2 Before the rings can be fitted to the pistons,
the end gaps must be checked with the rings
inserted into the cylinder bores.

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 the No 1 piston top ring and insert it into
the top of the first cylinder. Push it down the

bore using the top of the piston; this will ensure .
that the ring remains square with the cylinder
walls. Position the ring near the bottom of the
cylinder bore, at the lower limit of ring travel.
Note that the top and second compression

rings are different. The second ring is easily

identified by the step on its lower surface.

5 Measure the ring gap using feeler blades.

6 Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of
its travel and compare the measurements with
the figures given in the Specifications.

7 If new rings are being fitted it is unlikely that
the end gaps will be too small. If a measurement
is found to be undersize, it must be corrected or
there is the risk that the ring ends may contact
each other during engine operation, 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 ring in a vice equipped
with soft jaws, slip the ring over the file with the
ends contacting the file face, and slowly move
the ring to remove material from the 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 rings for your engine and
for the cylinder bore size.

9 Repeat the checking procedure 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 been
checked and if necessary corrected, the rings
can be fitted to the pistons. |

11 Fit the piston rings using the same
technique as for removal. Fit the bottom
scraper ring first, and work up. Observe the
text markings on one side of the top and
bottom rings; this must face upwards when
the rings are fitted (see illustration). The

13.11 Piston ring identification and end
" gap positioning

Position the ring gaps (arrowed) for each
ring accordingly
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middle ring is bevelled and the bevel must
face downwards when installed. Do not
expand the compression rings too far or. they
will break. Note: Always follow any
instructions supplied with the new piston ring
sets - different manufacturers may specify
different procedures. Do not mix up the top
and second compression rings, as they have
different cross-sections.

12 When all the rings are in position arrange
the ring gaps 120° apart as shown.
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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 the crankshaft and
intermediate section must be in place.

2 Remove the big-end bearing cap from No 1
cylinder connecting rod (refer to the marks
noted or made on removal). Remove the
original bearing shells, 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, then fit the
other shell of the bearing to the big-end
bearing cap. Make sure the tab on each shell
fits into the notch in the rod or cap recess.

5 Position the piston ring gaps in their correct
positions around the piston, lubricate the
piston and rings with clean engine oil, and
attach a piston ring compressor to the piston.
Leave the skirt protruding slightly, to guide the
piston into the cylinder bore. The rings 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 walls.
7 Arrange the No 1 piston/connecting rod
assembly so that the arrow on the piston
crown points to the timing belt end of the
engine. Gently insert the assembly into the No
1 cylinder bore, and rest the bottom edge of
the ring compressor on the 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 the piston with the
end of a wooden hammer handle while
guiding the connecting rod big-end onto the
crankpin. The piston rings may try to pop out
of the ring compressor just before entering the
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 the
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. You may
have to push the piston back up the cylinder
bore slightly to expose the bearing surface of
the shell in the 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, fit the
bolts and tighten them in two stages to the
specified torque.

12 Repeat the entire procedure for the
remaining piston/connecting rod assemblies.
13 The important points to remember are:

a) Keep the backs of the bearing shells and
the recesses of the connecting rods and
caps perfectly clean when assembling
them.

b) Make sure you have the correct
piston/rod assembly for each cylinder.

c) The arrow on the piston crown must face
the' camshaft drivebelt end of the engine.

d) Lubricate the cylinder bores with clean
engine oil. .

e) Lubricate the bearing surfaces before
fitting the big-end bearing caps.

14 After all the piston/connecting rod
assemblies have been properly installed,
rotate the crankshaft a number of times by
hand, to check for any obvious binding.
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1 Place a new O-ring on the oil pick-up pipe
and insert the pipe into its location. Secure
with the bracket retaining bolt tightened to the
specified torque. '

2 Wipe off any oil smears from the sump and
intermediate section joint faces, then locate
new O-rings in the recesses in the
intermediate section.

3 Using the short haired application roller,
apply an even coating of Volvo liquid gasket
solution to the sump mating face. Ensure that
the whole surface is covered, but note that a
thin coating Is sufficient for a good seal.

4 Place the sump in position and insert four
of the retaining bolts tightened finger tight
only.

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.

6 Refit the remaining bolts and tighten all
progressively, working towards the centre, to
the specified torque.
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i1 Refit the remainder of the engine
components in the order listed in Section 11,
with reference to the relevant Sections of this
part of Chapter 2, and Part A. Refit the engine
and transmission to the vehicle as described
in Section 3 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. Disconnect the fuel injector wiring
connectors to prevent fuel being injected into
the cylinders.

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 security. 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 HT leads, and
reconnect the camshaft position sensor and
fuel injector wiring connectors.

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 are 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 tappets fill with oil.

7 Keep the engine idling until hot water is felt
circulating through the top hose, 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 period. It is recommended that the oil and
filter be changed at the end of this period.
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General i'nfonnatmn

The cooling system is of pressurised
semi-sealed type with the inclusion of an
expansion tank to accept coolant displaced
from the system when hot and to return it
when the system cools.

Water-based coolant is circulated around
the cylinder block and head by the coolant
pump which is driven by the engine timing
belt. As the coolant circulates around the
engine it absorbs heat as it flows then, when

hot, it travels out into the radiator to pass
across the matrix. As the coolant flows across
the radiator matrix, air flow created by the
forward motion of the vehicle cools it, and it
returns to the cylinder block. Air flow through
the radiator matrix is assisted by a two-speed
electric fan, which is controlled by the engine
management system ECU.

A thermostat is fitted to control coolant flow
through the radiator. When the engine is cold,
the thermostat valve remains closed so that
the coolant flow which occurs at normal

operating temperatures through the radiator

matrix is interrupted.
As the coolant warms up, the thermostat

valve starts to open and allows the coolant
flow through the radiator to resume.

The engine temperature will always be
maintained at a constant level (according to
the thermostat rating) whatever the ambient
air temperature.

On turbo models, bypass connections are
fitted to allow cold coolant flow to cool the
turbocharger.

The vehicle interior heater operates by
means of coolant from the engine cooling
system. Coolant flow through the heater
matrix is constant; temperature control being
achieved by blending cool air from outside the
vehicle with the warm air from the heater
matrix, in the desired ratio.

The climate control (air conditioning)
systems are described in detail in Section 9.
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Precautions

Warning: Do not attempt to
remove the expansion tank filler
cap, or to disturb any part of the
cooling system, while it or the
engine is hot, as there is a very great risk of
scalding. If the expansion tank filler cap
must be removed before the engine and
radiator have fully cooled down (even
though this is not recommended) the

pressure in the cooling system must first
be released. Cover the cap with a thick
layer of cloth, to avoid scalding, and slowly
unscrew the filler cap until a hissing sound
can be heard. When the hissing has
stopped, showing that pressure is
released, siowly unscrew the filler cap
further until it can be removed; if more
hissing sounds are heard, wait until they
have stopped before unscrewing the cap
completely. At all times, keep well away
from the filler opening.
Warning: Do not allow antifreeze
to come in contact with your
skin, or with the painted
surfaces of the vehicle. Rinse off
spills immediately with plenty of water.
Never leave antifreeze lying around in an
open container, or in a puddie in the
driveway or on the garage floor. Children
and pets are attracted by its sweet smell,
but antifreeze is fatal if ingested.
Warning: Refer to Section 9 for
precautions to be observed
when working on vehicles
equipped with air conditioning.
2 Coolmg systam hoses XN
' dlscnnnectinn and renawai %
Note: Refer to the warnings given in Section 1
of this Chapter before proceeding. Hoses
should only be disconnected once the engine
has cooled sufficiently to avoid scalding.
1 If the checks described in Chapter 1 reveal
a faulty hose, it must be renewed as follows.
2 First drain the cooling system (see Chap-
ter 1); if the antifreeze is not due for renewal,
the drained coolant may be re-used, if it is
collected in a clean container,

4.2 Removing the air cleaner intake duct
from the fan shroud

3 To disconnect any hose, use a pair of pliers
to release the spring clamps (or a screwdriver
to slacken screw-type clamps), then move
them along the hose clear of the union.
Carefully work the hose off its stubs. The hoses
can be removed with relative ease when new -
on an older vehicle, they may have stuck.

4 |If a hose proves to be difficult to remove, try
to release it by rotating it on its unions before
attempting to work it off. Gently prise the 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 hose unions are fragile; do not use
excessive force when attempting to remove
the hoses.
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5 When refittlng a hnse, first slide the clamps
onto the hose, then engage the hose with its
unions. Work the hose into position, then
check that the hose is settled correctly and is
properly routed. Slide each clip along the
hose until it is behind the union flared end,
before tightening it securely.
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6 Refill the system with coolant (Chapter 1).

7 Check carefully for leaks as soon as
possible after disturbing any part of the
cooling system.
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Nnta: Refer to the warnings given in Section 1
of this Chapter before proceeding.

4.4 Fan shroud and relay carrier left-hand
retaining bolts (arrowed)

1 The cooling system should be filled with
Volvo type C coolant (antifreeze) in a ratio of
50/50 with pure water. At this strength, the
coolant will protect against freezing down to
35°C. Antifreeze also provides protection
against corrosion, and increases the coolant
boiling point. As the engine is of all aluminium
construction, the corrosion protection
properties of the antifreeze are critical. Only
Volvo antifreeze should be used in the system
and ‘should never be mixed with different
antifreeze types.

2 The cooling system should be maintained
according to the schedule described in
Chapter 1. If antifreeze is used that is not to
Volvo’'s specification, old or contaminated
coolant mixtures are likely to cause damage,
and encourage the formation of corrosion and
scale in the system.

3 Before adding antifreeze, check all hoses
and hose connections, because antifreeze
tends to leak through very small openings.
Engines don’t normally consume coolant, so if
the level goes down, find the cause and
correct it.

4 The specified mixture is 50% antifreeze and
50% clean soft water (by volume). Mix the
required quantity in a clean container and
then fill the system as described in Chapter 1,
and “Weekly checks”. Save any surplus
mixture for topping-up.

4 Radiafor cuaiing fan - .:_ it %
remwai and reﬁtting fidbagiiine
Removal

1 Disconnect the battery negative lead.

2 Detach the air cleaner inlet duct and the
ECU module box air duct from each side of
the fan shroud (see illustration).

3 On cars equipped with exhaust gas
recirculation, disconnect the two hoses at the
EGR controller noting their locations.

4 Undo the two bolts each side securing the
fan shroud and relay carrier to the front body
panel (see illustration).

5 Lift up the relay carrier and disconnect the
fan wiring connectors (see illustration). Lay
the carrier to one side, clear of the fan shroud.

4.5 Lift up the relay carrier and disconnect
the fan wiring connectors



4.7 Lift the fan shroud up and out to
remove

6 On turbo models, detach the intercooler air
duct above the fan shroud.

7 Lift the shroud upwards to release the two
lower locating pegs and remove the shroud
and fan from the car (see illustration).

8 Undo the four bolts and remove the motor
and fan guard assembly from the shroud. This
is the limit of dismantling as the motor, fan
and guard are not available as separate
components.

Refitting

9 Refitting is the reversal of removal. Ensure

that the lower locating pegs engage with the
bottom of the radiator as the shroud is refitted

(see illustration).

5.3a Undo the retaining bolt each side
(arrowed) . ..

5.3b . . . release the front clips and remove
the splash guard under the radiator
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4.9 Ensure the lower locating pegs engage
with the bottom of the radiator when
refitting

e e et
e TR
e o

: ft Iaakaﬁa ig ;h& rﬂﬁsan: ‘f&r
e ‘wanting to remove the
%']lllﬂ'r radiator, bear in mind that
ﬂf mf;;qr fﬂﬂkﬁa ”G;g!i gﬂan be
curod uslng a mtor seal nt wﬂh«ﬂio*
radiatbrhrs!ﬁ.l Sihil

R e
o "

oo L r'_«s
":.'::’5-“»
e

el 33 &an-

1 .t o i oA
e e o

Removal

1 Drain the cooling system (see Chapter 1).

2 Remove the radiator cooling fan as
described in Section 4.

3 Undo the retaining bolt each side, release
the clips and remove the splash guard under
the radiator (see illustrations).

4 Disconnect the top and bottom hoses, frnm
the radiator.

5 On cars equipped with air conditioning,
undo the condenser upper mounting bolt on
each side. Secure the condenser to the upper
body panel with string or wire to retain it in
position, then undo the two lower bolts (see
illustration).

6 On automatic transmission models,
disconnect the fluid cooler lines from the
radiator left-hand side tank. Be prepared for
fluid spillage. Plug or cap the lines to keep dirt
out.

7 Where fitted, disconnect the engine oil

5.5 Left-hand air conditioning condenser
lower mounting bolt (arrowed)

. compartment.

cooler pipe unions from the radiator right-
hand side tank. Plug or cap the lines to keep

dirt out.
8 On turbo models, detach the intercooler air

ducts as necessary for radiator removal.
9 Support the radiator, undo the lower
mounting bolt on each side and lift the
radiator out of the engine compartment.

Refitting

10 Refit by reversing the removal operations.
With reference to Chapter 1, refill the cooling
system on completion, and where applicable
top-up the automatic transmission fluid and
engine oil.
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Testing

1 The coolant temperature sensor is located
in the thermostat housing and is used by both
the engine management system and the
instrument panel temperature gauge to supply
an engine temperature source signal.

2 In the event of a fault in the sensor or a loss
of signal due to poor electrical connections a
fault code will be logged in the engine
management system ECU which can be read
out via the diagnostic unit in the engine
Refer to Chapter 4A, or
Chapter 5B, for further information on fault
code read out.

3 Should a fault code be logged, a careful

check should be made of the sensor wiring

and the wiring connector. Apart from testing
by substitution with a new unit, further checks
require the use of Volvo test equipment and
should be entrusted to a dealer.

Removal

4 Partially drain the cooling system (see
Chapter 1) to below the level of the sensor
unit. Slacken the clip and disconnect the
radiator top hose at the thermostat housing.

5 Disconnéct the wiring at the adjacent
connector then unscrew the sensor from its
location in the thermostat housing (see
illustration).

6.5 The coolant temperature sensor wiring
connector is located above the alternator

ol
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7. 3 Three of the seven coolant pump ratamlng bults (arrowed)

Refitting

6 Screw in the new sensor unit, using a smear
of sealant on the threads. Reconnect the
wiring connector and radiator hose.

7 Top-up the coolant level as described in
“Weekly checks”.

7! Goolant pump removai and %
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Note: Refer to the warnings given in Section 1
of this Chapter before proceeding.

Removal

1 Disconnect the battery negative lead.
2 Refer to Chapter 2A and remove the timing

belt.
3 Undo the seven bolts and remove the

coolant pump from its locating dowels (see
illustration). Access is very limited and
patience is needed. Recover the gasket after
removing the pump.

4 Thoroughly clean all traces of old gasket from
the pump and cylinder block mating faces.

Refitting
5 Using a new gasket, locate the pump In
position.

and remove the thermostat

83b...

6 Apply hydraulic sealing compound
(available from Volvo dealers) to the threads of
the retaining bolts and refit the bolts. Tighten
the bolts progressively and in a diagonal
sequence to the specified torque.

7 Refit the timing belt as described in
Chapter 2A.
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Note: Refer to the warnings given in Section 1
of this Chapter before proceeding.

Removal

1 Partially drain the cooling system (see
Chapter 1) to below the level of the thermostat
housing.

2 Release the radiator top hose and
expansion tank hose from the thermostat
housing then undo the two housing retaining
bolts.

3 Lift off the housing and remove the
thermostat and sealing ring (see
illustrations).

Testing

4 Check the temperature marking stamped
on the thermostat which will be either 87°C or
90°.

5 Using a thermometer and container of
water, heat the water until the temperature
corresponds with the temperature marking
stamped on the thermostat.

6 Suspend the (closed) thermostat on a
length of string in the water and check that
maximum opening occurs within two minutes.
7 Remove the thermostat and allow it to cool
down; check that it closes fully.

8 If the thermostat does not open and close
as described, or if it sticks in either position, it
must be renewed.

8.3a Lift off the thermostat housing . ..

Refitting

9 Fit a new sealing ring to the thermostat.

10 Refit the thermostat and housing and
secure with the two bolts.

11 Reconnect the top hose and expansion
tank hose, then refill the cooling system as
described in Chapter 1 and “Weekly checks”.
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Manual climate control system

1 On models equipped with a manual climate
control system, the heater may be fitted
alone, or in conjunction with a manually
controlled air conditioning unit. The same
housings and heater components are used in
both cases

2 The heater is of the fresh air type. Air enters
through a grille in front of the windscreen. On
its way to the various vents a variable
proportion of the air passes through the
heater matrix, where it is warmed by engine
coolant flowing through the matrix.

3 Distribution of air to the vents, and through
or around the matrix, is controlled by flaps
(dampers). These are operated by cables
(except for the air recirculation damper, which
is operated by an electric motor).

4 A four-speed electric fan is fitted to boost
the airflow through the heater.

5 Where manual climate control including air
conditioning is fitted, the system works In
conjunction with the heater to enable any
reasonable air temperature to be achieved
inside the car. It also reduces the humidity of
the incoming air, aiding demisting even when
cooling is not required.

6 The refrigeration side of the air conditioning
system functions in a similar way to a
domestic refrigerator. A compressor, belt-
driven from the crankshaft pulley, draws



refrigerant in its gaseous phase from an
evaporator. The compound refrigerant passes
through a condenser where it loses heat and
enters its liquid phase. After dehydration the
refrigerant returns to the evaporator where it
absorbs heat from air passing over the
evaporator fins. The refrigerant becomes a
gas again and the cycle is repeated.

7 Various subsidiary controls and sensors
protect the system against excessive
temperature and pressures. Additionally,
engine idle speed is increased when the
system is in use to compensate for the
additional load imposed by the compressor.

Electronic climate control
sysiem

8 On models with electronic climate control,
the temperature inside the car can be
automatically maintained at the level selected
by the operator, irrespective of outside
temperature. The computer controlled system
operates the heater, air conditioner and fan
functions as necessary to achieve this. The
refrigeration side of the system is the same as
for models with manual climate control; the
fully automatic electronic control operates as
follows.

9 An electronic control unit (ECU) receives
signal inputs from sensors that detect the air
duct temperatures on the driver's and
passenger’s side, interior temperature on the
driver's and passenger’s side, and outside
temperature. A solar sensor is used to detect
the presence of sunlight. Signals are also
received from the dampers (air flaps) on their
position at any given time. Information on
engine temperature, whether or not the engine
is running, and if so, the vehicle road speed,
are also sent to the ECU from the engine
management system. When the automatic
function is engaged, the ECU can establish the
optimum settings needed, based on the
sensor signals, for the selected temperature
and air distribution. These settings can then be
maintained irrespective of driving conditions
and weather,

10 Distribution of air to the various vents, and
the blending of hot or cold air to achieve the
selected temperature is controlled by
dampers (flaps). These are operated by
electric motors which are in turn controlled by
the ECU. A variable speed fan which can be
manually or automatically controlled is used
to boost airflow through the system.

11 The ECU, which is located behind the
control panel, incorporates a built-in fault
diagnosis facility. A fault is signalled to the
driver by the flashing of the two warning lights
on the control panel for approximately 20
seconds every time the engine is started.

12 Should a fault occur, the ECU stores a
series of signals (or fault codes) for
subsequent read-out via the diagnostic unit
located in the engine compartment.

Precautions

13 When an air conditioning system is fitted,
it is necessary to observe special precautions
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whenever dealing with any part of the system,
or its associated components. If for any
reason the system must be discharged,
entrust this task to your Volvo dealer or a
refrigeration engineer.
Warning: The refrigeration
circuit contains R143a liquid
refrigerant, and it is therefore
dangerous to disconnect any
part of the system without specialised
knowledge and equipment.
14 The refrigerant is potentially dangerous,
and should only be handled by qualified
persons. If it is splashed onto the skin, it can
cause frostbite. It is not itself poisonous, but
in the presence of a naked flame (including a
cigarette) it forms a poisonous gas.
Uncontrolled discharging of the refrigerant is
dangerous, and potentially damaging to the
environment.
15 In view of the above points, removal and
refitting of any air conditioning system
components, except for the sensors and other
peripheral items covered in this Chapter, must
be left to a specialist.
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Note: On cars equ:pped with manuaf cnmate
control including air conditioning, the contents
of this Section are limited to those operations
which can be carried out without discharging
the refrigerant. Renewal of the auxiliary
(compressor) drivebelt is described in Chapter
1, but all other operations except those
described below must be entrusted to a Volvo
dealer or air conditioning specialist. If
necessary, the compressor can be unbolted
and moved aside, without disconnecting the
refrigerant unions, after removing the
drivebelt.

Control panel

Removal

1 Carefully pull off the three rotary control
knobs from the front of the panel.

2 Undo the two screws now exposed behind
the temperature control knobs, then withdraw
the control panel front plate (see illustration).

10.2 Manual climate control panel front
plate retaining screws (arrowed)

305

3 Remove the fan control switch and
recirculation control switch from the panel
then undo the four screws and slide the panel
out of its aperture.

4 Disconnect the wiring connector after
undoing the two screws and removing the

panel rear cover.
5 Note the location of the control cables as

an aid to refitting. Release the retaining clips
securing. the outer cables, and detach the
inner cables from the control lever pegs.

6 Remove the control panel from the car.

Refitting

7 Refit by reversing the removal operations.
When reconnecting the cables, position the two
temperature control cables so that the outer
cable is flush with the retaining clip. Position the
ventilation control and floor/defrost cables so
that the outer cable protrudes through the
retaining clip by 17.0 mm.

8 On completion, adjust the cables at the
heater unit as described in the following sub-
section.

Contrpl cables

Removal

9 Undo the screws and remove the
trim/sound proofing panels from under the
facia on the left and right-hand sides.

10 Remove the heating/ventilation control
panel as described previously.

11 Note the location of the control cables at
the heater unit as an aid to refitting. Release
the retaining clips securing the outer cables

and detach the inner cables from the control ,

lever pegs (see illustration).
12 Remove the cables from the car.

Refitting and adjustment

13 Refit the cables to the heating/ventilation
control panel then refit the panel as described
in the previous sub-section.

14 Turn the temperature control knobs on the
control panel to the “O” position. Connect the
left-hand temperature control inner cable to
the control lever peg on the heater unit. Move
the control lever downwards to shut the
damper, then secure the outer cable with the

T _'\;-'9';:\-'__:- e

retaining clip. Reconnect and adjust the right-

hand cable in the same way.

15 Set the function selector knob on the
control panel to “defrost” (12 o'clock
position). Connect the ventilation control and
floor/defrost inner cables to the control lever
pegs on the heater unit. Move the control
levers forward, toward the front of the car, as
far as they will go, then secure the outer
cables with the retaining clips.

16 Check the operation of the controls and
cables then refit the trim/sound proofing
panels under the facia.

Heater fan motor

Removal

17 Undo the screws and remove the
trim/sound proofing panel from under the
facia on the passenger’s side.
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the heater unit

10.11 Manual climate control cable attachment details at

i

7

18 Undo the four screws securing the
glovebox compartment and the four screws
securing the glovebox lid hinges. Remove the
glovebox and lid from the facia.

19 Working through the glovebox aperture,
disconnect the fan motor wiring connector.
20 Remove the cable duct from the fan motor
and the two wiring connectors from their
support brackets.

21 Undo the four screws and remove the fan
motor from the heater unit (see illustration).

Refitting
22 Refit by reversing the removal operations.

Heater matrix

Removal

Note: Refer to the warnings given in Section 1
of this Chapter before proceeding.

23 Disconnect the battery negative lead.

24 Depressurise the cooling system Dby
removing the expansion tank cap. Take
precautions against scalding if the coolant is
hot.

25 From within the engine compartment,
clamp the coolant hoses which lead to the
heater matrix stubs on the bulkhead.

26 Undo the screws and remove the
trim/sound proofing panels from under the
facia on the left- and right-hand sides.

27 Undo the screws and remove the carpet
support plates on each side of the heater unit.
Bend back the carpet to allow the support
plates to be withdrawn.

28 Remove the amplifier (if fitted) and
amplifier bracket.

20 Remove the drain hose from the front of
the unit.

30 Undo the two screws each side securing
the matrix housing to the heater unit (see
illustration).

31 Place absorbent rags and/or paper
beneath the heater pipe attachment at the
rear of the matrix. |

32 Undo the screw securing the heater pipe
flange to the rear of the matrix. Be prepared
for coolant spillage.

33 Pull the bottom of the housing rearwards
to disengage the heater pipes. Manoeuvre the
housing to free it from the heater unit then,
once free, move it sideways and out from
under the facia.

34 With the housing removed, undo the four
screws and withdraw the matrix from the

housing.

Refitting

35 Refit by reversing the removal operations.
Use new O-rings on the heater pipes and top-
up the cooling system as described in
“Weekly checks” on completion.

Recirculation damper motor

Removal

36 Undo the four screws securing the
glovebox compartment and the four screws
securing the glovebox lid hinges. Remove the
glovebox and lid from the facia.

37 Working through the glovebox aperture,
disconnect the damper motor wiring

connector.
38 Undo the two screws and remove the

damper motor from the side of the heater fan
motor housing.

Refitting
39 Refit by reversing the removal operations.

Heater fan motor resistor

Removal

40 Undo the four screws securing the
glovebox compartment and the four screws
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10.21 Manual climate control fan motor connections attachment

details

securing the glovebox lid hinges. Remove the
glovebox and lid from the facia.

41 Working through the glovebox aperture,
disconnect the wiring connector, undo the
screws and remove the resistor from
alongside the heater fan motor housing.

Refitting
42 Refit by reversing the removal operations.

Panel vents

Removal

43 Tip the vent downwards and pull it out of
its location, or carefully lever out sideways
using a screwdriver.

Refitting
44 Push the vent firmly into place to refit.
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Note: The contents of this Section is limited to
those operations which can be carried out
without discharging the refrigerant. Renewal
of the auxiliary (compressor) drivebelt is
described in Chapter 1, but all other
operations except those described below
must be entrusted to a Volvo dealer or air
conditioning specialist. If necessary, the
compressor can be unbolted and moved
aside, without disconnecting the refrigerant
unions, after removing the drivebelt.

Many of the components used in the
heating/ventifation side of the system are also
used on cars equipped with manual climate
control. Refer to Section 10 for procedures
relating to the heater fan motor, heater matrix,
and panel vents.

Control panel and ECU

Removal

1 Remove the radio as described in Chap-
ter 12. '

2 Reach up through the radio aperture and
depress the locking button on the underside
of the unit.

3 Push out one rear corner of the unit to free
it from its location and remove it from the
facia aperture.

4 Disconnect the three wiring connectors and
remove the unit from the car.

Refitting

5 Refit by reversing the removal operations.
Refit the radio with reference to Chapter 12.

10.30 Manual climate control heater matrix housing components

and attachments

Outside temperature sensor

Removal

6 Remove the windscreen wiper arms as
described in Chapter 12.

7 Undo the five screws securing the
windscreen wiper well cover to the scuttle at
the front. Disconnect the two drain hoses and
lift off the well cover.

8 Locate the outside temperature sensor on
the side of the interior air inlet duct on the
driver’'s side (see illustration).

11.8 Electronic climate control sensor location details

2 Solar sensor
3,4 Air duct temperature sensors

5,6 Interior temperature sensors
7 Outside temperature sensor



3e8 Cooling, heating and air conditioning systems

9 Carefully prise the sensor out of its
mounting bracket, depress the catches and
disconnect the wiring connector.

Refitting

10 Refit by reversing the removal operations.
Refit the wiper arms with reference to Chap-
ter 12.

Interior temperature sensor

Removal

11 The temperature sensor for the car interior
is located behind the grab handle over the
front door on either the driver's or
passenger’s side. It can be identified by the
presence of a small inlet hole in the trim cover
behind the relevant handle.

12 Lift up the grab handle end covers using a
small screwdriver inserted into the top of the
cover. |

13 Undo the two retaining screws and
carefully prise the handle off using a
screwdriver.

14 Carefully release the B-pillar trim panel at
the top then pull off the roof sill panel between
the A and B-pillars.

15 Disconnect the wiring connector, undo
the two screws and remove the sensor.

Refitting
16 Refit by reversing the removal operations.

Air duct temperature sensor

Removal

17 Remove the control panel and ECU as
described earlier in this Section.

18 Undo the screws and remove the
trim/sound proofing panels from under the
facia on the left and right-hand sides.

19 Undo the four screws securing the
glovebox compartment and the four screws
securing the glovebox lid hinges. Remove the
glovebox and lid from the facia.

20 Disconnect the wiring connector from the
temperature sensor located in the air duct.

21 Release the cable-tie and pull the sensor
downward to remove it from the air duct.

Refitting
22 Refit by reversing the removal operations.

Damper motors

Removal

23 Five damper motors are fitted; three on
the passenger's side and two on the driver’'s
side (see illustration). Removal and refitting
procedures are essentially the same for all
five, although access limitations will vary
between left-hand and right-hand drive
models.

24 Undo the screws and remove the
trim/sound proofing panels fram under the
facia on the left and right-hand sides.

25 Undo the four screws securing the
glovebox compartment and the four screws
securing the glovebox lid hinges. Remove the
glovebox and lid from the facia.

11.23 Electronic climate control damper motor details

14 Ventilation damper motor

16 Floor/defrost damper motor

16 Driver's side temperature damper
motor

26 Locate the relevant damper motor then
disconnect the wiring connector by
depressing the catches on the side and
pulling off.

27 Undo the three screws and remove the
motor from the damper shaft. Note that the
ventilation damper motors are fitted with a
geared segment on their output shaft which
engages with a matching geared segment on
the damper shaft.

Refitting

28 Refit by reversing the removal operations.
If a new dampgr motor has been fitted it will
be necessary for the ECU to “learn” the limit
stop positiong’ of the new motor by running it
in a self-adjustment mode as follows.

Automatic self-adjustment

Note: The following procedure is only
necessary when a new damper motor has
been fitted.

29 Move the fan speed control switch on the
control panel to one of the manually active
settings (ie any position except “O” or “AUT").
30 Turn the function selector knob to the
“AUT” position.

31 Locate the diagnostic unit which is
situated in the front right-hand side of the
engine  compartment, alongside the
windscreen washer reservoir filler. The
diagnostic unit consists of two modules
mounted side by side, with a plastic cover over
each. Lift off the covers and note that the two
modules are marked A and B, each having six
numbered sockets on their top face.

17 Passenger’s side temperature
damper motor
18 Recirculation damper motor

32 Switch on the ignition and press the test
button on top of module A four times, for
about one second each time, then release it
and wait for the LED to flash. When the LED
starts flashing the ECU is ready to receive a
control code.

33 Enter the control code 9-9-9 by pressing
the test button nine times quickly in
succession. Wait for the LED to light then
press the button nine times again, wait for the -
LED once more then press the button a
further nine times. You must enter each digit
(each series of nine presses of the button)
within four seconds, otherwise the ECU will
not accept the digit.

34 Wait for about ten seconds to let the fan
motor start then switch off the ignition and
switch it on again; the “AC” and “REC” lights
on the control panel should fiash.

35 Drive the car at a speed over 20 mph for a
few minutes to let the ECU “learn” the new
values. Stop the car but leave the ignition
switched on for two minutes to allow the ECU
to store the new values now learned.

36 Check whether the self-adjustment
procedure has been successful as follows.

37 Unclip the flylead from the holder on the
side of the diagnostic unit and insert it into
socket 1 of module B.

38 With the ignition switched on, press the test
button on top of module A once, for about one
second, then release it and wait for the LED to
flash. Copy down the three-digit code which will
be displayed as a series of blinks of the red
LED. with a slight pause between each digit.
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39 If code 1-1-1 is obtained, this indicates
that the self-adjustment procedure has been
completed successfully. If code 5-1-1
appears this indicates that the self-adjustment
procedure has not been successfully
completed and it should be carried out again.
If a code other than 1-1-1 or 5-1-1 appears,
this indicates that there is a fault in the
system, refer to Section 12 if this is the case.

40 On completion, switch off the ignition, locate
the flylead in its holder and refit the unit covers.

Air conditioning relay and power
stage

Removal

41 Undo the screws and remove the
trim/sound proofing panels from under the
facia on the left and right-hand sides.

42 Undo the four screws securing the
glovebox compartment and the four screws
securing the glovebox lid hinges. Remove the
glovebox and lid from the facia.

43 The relay can now be removed by pulling
it up and out of the holder base.

44 Disconnect the power stage wiring
connector by depressing the catches on the
side and pulling off.

45 Undo the retaining screw and remove the
power stage.

Refitting
46 Refit by reversing the removal operations.

Solar sensor

Removal

47 The solar sensor is combined with the
anti-theft alarm system diode and is located
on top of the facia cover.

48 Carefully prise up the sensor using a
screwdriver inserted under its base at the side.
49 Disconnect the wiring connector and
remove the sensor.

Refitting
50 Refit by reversing the removal operations.
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General information

‘1 The electronic climate control system
(together with many of the other systems on
the Volvo 850) incorporates an on-board
diagnostic system to facilitate fault finding
and system testing. The diagnostic system is
a feature of the electronic climate control
electronic control unit (ECU) which continually
monitors the system components and their
operation. Should a fault occur, the ECU
stores a series of signals (or fault codes) for
subsequent read-out via the diagnostic unit
located in the engine compartment.

2 If a fault occurs, indicated by the flashing of
the “REC” and “AC OFF” warning lights on the
control panel, the on-board diagnostics can be

D
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12.4 Diagnostic unit location (arrowed)
adjacent to washer reservoir

used to initially pinpoint any problem areas
without the use of special test equipment.
Once this has been done, however, further
tests may often be necessary to determine the
exact nature of the fault; ie, whether a
component itself has failed, or whether it is a
wiring or other inter-related problem.

Fault code read-out

Note: On models from 1996 the diagnostic
unit is located under a cover in front of the
gear lever and has a 16-pin socket for
connection to a fault code reader.

3 In the event of a fault suspected in the
system, or indicated by the illumination of the
warning lights, the first step is to check
whether a fault code has been logged and if
s0, to interpret the meaning of the code.

4 Locate the diagnostic unit which is situated
in the front right-hand side of the engine
compartment, alongside the windscreen
washer reservoir filler (see illustration). The
diagnostic unit consists of two modules
mounted side by side, with a plastic cover over
each. Lift off the covers and note that the two
modules are marked A and B, each having six
numbered sockets on their top, face.

5 With the ignition switched off, unclip the
flylead from the holder on the side of the unit
and insert it into socket 1 of module B (see
illustration). "

6 Have a paper and pen ready to copy down
the fault codes as they are displayed. The
three-digit codes will be displayed as a series
of blinks of the red LED (located on the top
face of module A, next to the test button) with
a slight pause between each digit.

7 With the flylead inserted, switch on the
ignition. Press the test button on top of
module A once, for about one second, then
release it and wait for the LED to flash. As the
LED flashes, copy down the fault code. Now
press the button again and copy down the
next fault code, if there is one. Continue until
the first fault code is displayed again
indicating that all the stored codes have been
accessed, then switch off the ignition.

8 If code 1-1-1 is obtained, this indicates that

12.5 Insert the flylead into socket 1 of
diagnostic module B to access the
electronic climate control fault codes

there are no fault codes stored in the ECU and
the system is operating correctly.

9 Given in the accompanying table (shown
overleaf) are the possible electronic climate
control fault codes and their meaning.

10 Once all the fault codes have been recorded
they should be deleted from the ECU. Note that
the fault codes cannot be deleted until all of
them have been displayed at least once, and the
first one is displayed again.. With the flylead still
inserted in position 1 of module B, switch on the
ignition, press the test button and hold it down
for approximately five seconds. Release the test
button and after three seconds the LED will light.
When the LED lights, press and hold the test
button down for a further five seconds then

release it - the LED will go out. Switch off the '
ignition and check that all the fault codes have |

been deleted by switching the ignition on again
and pressing the test button for one second -
code 1-1-1 should appear. If a code other than
1-1-1 appears, record the code then repeat the
deleting procedure. When all the codes have

been deleted, switch off the ignition, locate the

flylead in its holder and refit the unit covers.

11 Once the location of a fault has been
established from the fault code read-out,
investigations can be concentrated in that
area. In many instances, the fault may be
nothing more serious than a corroded, trapped
or loose wiring connection, or a loose, dirty, or
badly fitted component. Remember that if the
fault has appeared only a short time after any
part of the vehicle has been serviced or
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.
12 |f the fault cannot be easily cured in this
way, further detailed checking of the system
components will require the use of Volvo test
equipment. Therefore the only alternatives
possible at this time are the substitution of a
suspect component with a known good unit,
or entrusting further work to a Volvo dealer. If a
substitute unit can be obtained (or borrowed),
removal and refitting procedures are given in
the previous Section of this Chapter.
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Electrohi_cclimate: control system - fault diagnosis
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5-1-1

_11-1 i . Nofault detected i e L Fi i
121  Qutside temperature sensor sherted 16 eer:th 5 St e il
1220 £5 ;'Outslde tempereture eeneer open circuit or shertegl to 12 velte
rideag i  Driver's side interior ternpereture sensor shorted to earth r it
1-2:4 = i Driver s side interior temperature sensor open circuit or shertee te 32 vorts
- 1-2-6 f i 2 Peeeenger s en:!e mterier tempereture eeneer shorted to eerth - '
- 1-2-6 f € ;T Peeeenger s side interior tempereture sensor open circuit or eherted to 12 vefte
flecaianab ' Driver's side air duct temperature sensor shorted to earth $25705
13a ~ Driver's side air duct temperature sensor open circuit or eherted te 12 velte
i 1343 ;_ ﬁ L 1he Peeeenger S erde air duct tempereture sensor ehorted to earth " r |
P 1;3'{*4' e "f : Peeeerrger s side air duct temperature sensor open erreurt er eheﬂed te 12 veite
135 'No signal from engine coolant temperature sensor SEabi
o 1-4-1 f Faulty signal from drwer s side tempereture eeiecter ewiteh :
A8 Faulty signal from passenger’s side temperature selector ewlteh
Ly  Faulty signal from function selector switth |
S it ~ Signal from fan speed sensor missing or too hlgh
i {82 ~ Signal from fan speed ‘sensor shorted to earth x
lanpitines ~ Driver's side damper motor position sensor epen crreuit or eherted te 12 uelte
e pege2 L ~ Driver's side damper motor position sensor shorted to earth ' -~
o 2-21 S . e Peeeenger s side damper motor position sensor open circuit or eherted te 12 eelte
gt D, 2 : - Peeeenger s side demper motor position sensor shorted to earth i
SRR REEE ' Ventiietren damper motor position sensor open circuit or el'jeﬂ:ed te 12 velte
- 2-32 | ~ Ventilation damper motor position sensor shorted to earth o 5
:2:3-3 fiie  Floor/defrost demper motor peeltlen sensor epen circuit or eherted te 12 1e:rlte
2834 Fteerfdefreet damper motor position eeneer eherted to eerl;h s ity
2-3-5° ~Recirculation damper motor position sensor open circuit or eherted to 12 volte i
i 2—3-62'_ fid : Fleeireu{etren damper motor position sensor shorted toearth =~
(311 Driver's side damper motor shorted to earth or 12 volts
saen i Passenger’s side damper motor shorted to earth or 12 volts: .
313 | Ventilation damper motor shorted to eerth oF 12 volts: (01 i
EiB1M Floor/defrost damper motor shorted to earth or 12 volts 5
8 -5 _ Recirculation damper motor shorted to earth or 12 ve!te |
il ke Driver's side damper motor active too long sl
o : ~ Passenger’s side demper motor active too long f
3-2-3 Ventilation demper motor activetoolong
3-2- 4 | Fteerfdefreet side eemper motor active too !eng : ’ 8 il
-‘3 -2-5 £ Heeireuletren damper motor activetoo long Bt P f 3
st ~ Blower fan seized or drawing excessive current e i
o 41-2  Driver's side interior temperature sensor inlet fan shorted to earth
- 4-1-3 ‘No control voltage at driver's side interior tempereture sensor in!et fan
AAea L jDrIvereeiee interior temperature sensor inlet fan seized i
1 gt Passenger'’s side interier temperature sensor inlet fan eherted te eerth
416 ~ No control voltage at passenger’s side interior temperature sensor inlet fen
4-1-7 ~ Passenger’s side interior temperature sensor inlet fan eeizeél Ldirigiiiiae
L4148 1 | - No control signal to blower fan power stage | Tieiad ;__
' 4-1-9 14 Faulty eragneetle eignei from blewer fen power etege |
420 ~ ECU fault in program memory iie :
? i Demeer meter Iirnit peemen eelf-edjuetment net eerrled eut



Chapter 4 Part A:
Fuel system

Contents

Accelerator cable - removal, refitting and adjustment ........... 4 Fuel injection systems - general information ................... 8
Air cleaner assembly and air ducts - removal and refitting ........ 2  Fuel injection system components - removal and refitting ........ 10
Air cleaner elementrenewal .............. .00 See Chapter 1 Fuel pump -removal andrefitting ...............ocvvvinnn. 6
Cruise control - general information ........... .. coviiiiinn. 11 Fueltank -removalandrefitting ............ . oo 7
Exhaustsystemcheck . ........... .. . i, See Chapter 1  General information and precautions ............cocovevnnn. 1
Fuel filterrenewal. . .. ...vcvs cvinnavinannones doni See Chapter 1  Inlet manifold - removal and refitting . . .. ......... .o veninnn 12
Fuel gauge sender unit - removal and refitting ................. 5 Intake air pre-heating system -testing ...............ccoininn 3
Fuel injection system -testing ... ......... v, 9 Underbody and fuel/brake linecheck ............... See Chapter 1
Degrees of difficulty

Easy, suitable for & Fairly easy, suitable % Fairly difficulit, % Difficult, suitable for % Very difficult, ?\\

novice with little 2y | for beginner with OX | suitable for competent &g experienced DIY Ay | suitable for expert DIY i

experience % some experience St DIY mechanic ?\\ mechanic ?\\ or professional 3:

Specifications

System type
B5204 S, and B5234 S

B5202 S, and B5252 S engines
B5204 T, and B5234 T engines
B5254 Sengines..........

Fuel system data
Idle speed*:

llllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllll

llllllllllllllll

L H3.2-Jetronic fuel injection system
Fenix 5.2 engine management system
Motronic 4.3 engine management system

LH3.2-Jetronic fuel injection system, or Motronic 4.3 engine

management system (according to market territory)

Pre-1904 modelS . . .. . ce e oocanseiresson soesapes v 800 rpm

904 MOUOIR ONWIIIT « i\ & & i vl e v aiia Ba e Vi e il Brayaka oL o €530 850 rpm
Ila mbitra GO oohtall® . ... 0 s v i sie ouiie Rk dpd s vap e« des 0.6 + 0.4%
Fuelpumpdeliveryrate ............ .o iiiiranrnenenenerenes 1.45 to 2.41 litres/minute (at 12 volts)
Regulated fuel pressure . .............ciovunrienaieiarinonns 3.03 bars

‘Non-adjustable - controlled by ECU

Recommended fuel

Octane rating:
RECOMMBNGBE . . .o i i B s By sieiale o s il avedans SR ekt e & Wl
R | e st I GO S TNy 1 o SR R L S WD R [T
*08 RON unleaded fuel is recommended for B 5234 T5 engines
Torque wrench settings Nm
Ihlot manifold Bolls . . . it e v s s pat s i os mu s s sbseieseid 20
Fuel rail to inlet manifold:
IO T ol iis 3 o mw sy YT AT e e b et e ey e 8 W 10
SAGO 2 ., vvevvnmniv e s ey s s e e s E sd s ha e e g A
Fuel pump plasticretainingnut ............ ... oo, 40
Fuel gauge sender unit plastic retainingnut . .. ............o0venn 30

95 RON unleaded"”
91 RON unleaded

Tighten through a further 75°




4A¢2 Fuel system

2 1 Disconnect the air duct (A), ventilation hose (B), and wiring

connector (C) at the air cleaner cover

1 General infon'natlon and' L
precautinns

General information

The fuel system consists of a centrally-
mounted fuel tank, an electric fuel pump, a
fuel filter and a fully electronic fuel injection
system. Further details of the fuel injection
systems will be found in Section 8.

Twenty valve, non turbo engines are
equipped with a variable venturi inlet system
whereby the inlet manifold incorporates two
separate inlet tracts, each of different length
and diameter, for each cylinder. The shorter
tracts can be opened or closed by means of
vacuum operated flap valves under the
control of the ignition system ECU. At low
engine speeds, both inlet tracts are opened to
allow a rapid increase in airflow when the
throttle is opened. At the mid-range speed,
the flap valves are closed and airflow is
through the longer tracts only. These are
tuned for this speed range to cause the inlet
air to resonate with the movement of the
engine pistons and valves. These “pulses”
coincide with inlet valve opening, providing a
greater inlet charge than that of a
conventional system. At high engine speeds
both tracts are once again opened to provide
maximum torque in this range.

Depending on engine type, models for
some market territories are also equipped
with an exhaust gas recirculation (EGR)
system and secondary air injection system, as
part of an emissions control package. Further
details of these systems will be found in Part
B of this Chapter.

Precautions

Warning: Petrol is extremely
flammable - great care must be
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 pilot
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 close 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
liqguid fuel will still contain vapour and can
be potentially explosive. Petrol is a highly
dangerous and volatile liquid, and the
precautions necessary when handling it
cannot be overstressed.

Many of the operations described in this
Chapter involve the disconnection of fuel
lines, which may cause an amount of fuel
spillage. Before commencing work, refer to
the above Warning and the information in
“Safety first” at the beginning of this manual.

When working with fuel system
components, pay particular attention to
cleanliness - dirt entering the fuel system
may cause blockages which will lead to
poor running.

2.7b ..

. lift the housing up at the engine
side . . .

2. Ta Disengage the air cleaner huusmg lower retainar '

(arrowed) ..
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Removal

Air cleaner assembly

1 Slacken the hose clip and detach the air
outlet duct and, where applicable, the
crankcase ventilation hose at the air cleaner
cover (see illustration).

2 Disconnect the wiring connector from the
mass air flow sensor or inlet air temperature
sensor in the cover outlet.

3 Release the HT lead to the ignition coil from
the clips at the rear of the cover. .

4 Spring back the retaining clips, lift off the
cover and remove the air cleaner element.

5 Detach the cold air inlet duct from the air
inlet adjacent to the radiator.

6 Detach the warm air inlet duct or
turbocharger inlet duct, as applicable, from
the air cleaner housing. On turbo models,
detach the turbo control valve from the air
cleaner housing (where fitted).

7 Lift the housing upwards at the engine side
to release the lower retainers, then move it
sideways to disengage the side locating peg
(see illustrations). Remove the housing from
the car.

. and move it sideways to release
the side peg...

2.7c ..



Air ducts

8 All ducting is retained either by simple snap
fit connectors or by hose clips. The routing of
the ducts varies between normally-aspirated
and turbo models, but in all cases removal is
straight forward and self-explanatory. To gain
access to the lower ducts it will be necessary
to remove the air cleaner assembly as
previously described.

Refitting
9 In all cases, refit by reversing the removal
operations.

B

3 Intake air pre heatlng %
5ystem testlng _.; %
| : £ ‘\

b

1 An inlet air pre-heating system s
incorporated in the air cleaner housing on non-
turbo models for certain markets. The system
utilises a flap valve arrangement controlied by
a wax capsule to blend cold air from the inlet
adjacent to the radiator, with warm air from the
exhaust manifold heat shield. The 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 2.

4.1 Remove the cover over the accelerator
cable drum and linkage

4.2a Release the outer cable retaining clip . ..

3.3a Remove the intake body from the air
cleaner housing . .

3 Remove the inlet body from the air cleaner
housing by depressing the two tabs and
pulling the body free (see illustrations).

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 off the cold air inlet.

6 As the unit warms in response to room
temperature, check that at approximately
10°C the flap valve is in the mid-position, and
that at 15°C or higher, the flap has moved to
shut off the warm air inlet.

7 If the unit does not function as described, it
should be renewed,

8 On completion, reassemble the inlet body,
then refit the air cleaner assembly as
described in Section 2.

Removal

1 Undo the screw and remove the cover over
the accelerator cable drum and linkage (see
illustration).

Fuel system 4Ae3

3.3b ... for access to the pre-heating wax
capsule

2 Release the outer cable retaining clip from
the cable adjuster and unhook the inner cable
from the drum (see illustrations).

3 Undo the screws and remove the
trim/sound proofing panel from under the
facia on the driver’s side. Pull the cable inner
through the end of the pedal and slide the
split bush off the end of the cable.

4 On manual transmission models, release
the cable grommet from the bulkhead and pull
the cable into the engine compartment. Note
the routing of the cable, release it from any
clips or ties, and remove it.

5 On automatic transmission maodels,
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. Note the
routing of the cable, release it from any clips
or ties, and remove it.

Refitting

6 Refit by reversing the removal operations,
ensuring that on automatic transmission
models the kickdown switch lugs fully engage
in the bulkhead, and that the switch wiring
connector is upright. Adjust the cable as
follows before re-connecting it at the throttle
housing end.

4.2b

. . then unhook the inner cable from the drum -

e
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4.9 Throttle linkage adjustment details

Adjustment (early models)

7 Locate the link rod which joins the cable
drum to the linkage on the throttle housing. If
the two plastic balljoints on the link are both
secured by locknuts, proceed as follows. If
only one is secured by a locknut, proceed as
from paragraph 14.

8 Slacken both the link balljoint locknuts.

9 Insert a 2.5 mm feeler blade between the
drum and the idle stop on the drum bracket
(see illustration).

10 Turn the link rod as necessary until the
throttle lever is clear of the adjusting screw on
the throttle housing by 0.3 mm. Do not alter
the position of the adjusting screw.

11 Hold the link rod and tighten the two
locknuts.

12 Remove the feeler blade and allow the
cable drum to rest against the idle stop.
Check that a 0.5 mm feeler blade will not fit
between the throttle lever and the adjusting
screw, but a 1.0 mm feeler blade will. Repeat
the adjustment procedure if necessary.

13 Reconnect the inner cable to the drum
and secure the outer cable with the retaining
clip. Adjust the cable at the adjuster so that it
is taut, but does not prevent the drum from
closing onto the idle stop. Depress the
accelerator pedal to the floor and check that
the drum reaches the full-load stop.

Adjustment (later models)

14 Check that the cable drum is seated
against the idle stop on the drum bracket and
that the throttle lever on the throttle housing is
contacting the adjusting screw. If this is not
the case, slacken the link rod balljoint locknut
so that the link rod will slide easily within the
balljoint. Position the drum and throttle lever
as just described, then tighten the locknut.

15 Reconnect the inner cable to the drum
and secure the outer cable with the retaining
clip. Adjust the cable at the adjuster so that it
is taut, but does not prevent the drum from
closing onto the idle stop. Depress the
accelerator pedal to the floor and check that
the drum reaches the full-load stop.

5.4 Remove the access cover over the
sender unit
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Note: Observe the precautions in Section 1
before working on any component in the fuel

system.

Removal

1 Disconnect the battery negative lead.

2 On Saloon models, fold down the rear seat
backrest and release the front edge of the boot
carpet. Remove the support panel under the
carpet. Undo the backrest catch, release the
fasteners and remove the boot side trim panel
3 On Estate models, undo the retaining
screws from the luggage compartment front
floor panel. Pull the panel to the rear to release
the front mountings and remove the panel.

4 Undo the nuts and remove the access
covers over the fuel pump and sender unit.
The sender unit is beneath the cover nearest
the front of the car (see illustration).

5 Trace the wiring for the sender unit, which
runs across the top of the fuel tank to the fuel
pump, then out to the group of connectors
adjacent to the shock absorber upper mounting.
Disconnect the relevant connector, release any
cable-ties, then feed the wiring back and
through the sender unit aperture in the floor.

6 Unscrew the sender unit plastic retaining
nut using a wide opening pair of grips (see
illustration). Certain types of oil filter removal
tools are an ideal alternative.

7 Withdraw the sender unit from the fuel tank
and recover the seal. Refit the plastic nut to
the tank while the sender unit is removed to
prevent the pipe stub swelling.

Refitting

8 Refitting is a reversal of removal, bearing In
mind the following points:
a) Use a new seal smeared with petroleum
jelly.
b) Position the sender unit so that the wiring
is toward the centre of the car.
¢) Route the wiring over the top of the fuel
tank and out through the fuel pump
aperture. Reconnect and secure with
cable-ties where applicable.

v i

5.6 Unscrew the sender unit plastic retaining
nut using a wide opening pair of grips

Note: Observe the precautions in Section 1
before working on any component in the fuel
system. ;

Removal

1 Carry out the operations described in
Section 5, paragraphs 1 to 3.

2 Undo the nuts and remove the access
cover over the fuel pump (the rearmost cover
of the two).

3 Trace the wiring for the pump, which runs
across to the group of connectors adjacent to
the shock absorber upper mounting.
Disconnect the relevant connector and
release any cable-ties.

4 |dentify the fuel hose connections on top of
the pump as an aid to refitting. The delivery
hose should be marked with a yellow band
with a corresponding yellow mark on top of
the pump flange (see illustration). Make your
own marks if none are visible.

5 Place absorbent rags around the fuel hose
connections then disconnect the quick-
release couplings using a forked tool. Insert
the tool under the edge of the outer sleeve of
each coupling, and lever upwards without
squeezing the sleeve. Be prepared for an
initial release of fuel under pressure as the
couplings are released.

6.4 The fuel delivery hose at the pump.
connection should be marked with a
yellow band (arrowed)
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6 Unscrew the pump plastic retaining nut
using a wide opening pair of grips. Certain
types of oil filter removal tools are an ideal
alternative.

7 Withdraw the pump from the tank and
recover the seal. Refit the plastic nut to the
tank while the pump is removed to prevent the
pipe stub swelling.

Refitting

8 Lubricate a new seal sparingly with
petroleum jelly and ensure it is correctly
seated.

9 Refit the pump with the wiring connection
towards the right-hand side of the car. Refit
the plastic nut and tighten securely.

10 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 that the hoses
are fitted to their correct outlets as noted
during removal.

11 The remainder of refitting is a reversal of
removal.
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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
the dangers and complications of fuel
handling and storage, it is advisable to carry
out this operation with the tank almost empty.
Any fuel remaining can be drained as follows.
2 Disconnect the battery negative lead.

3 Using a hand pump or syphon inserted
through the filler neck, remove any remaining
fuel from the bottom of the tank. Alternatively,
chock the front wheels then jack up the rear of
the vehicle and support it on axle stands (see
“Jacking and vehicle support”). Place a
suitable large capacity container under the
fuel filter. Clean the fuel inlet quick-release
coupling on the filter, place rags around the
coupling, then disconnect it. Be prepared for
an initial release of fuel under pressure as the
coupling is released. Hold the disconnected
fuel line over the container and allow the fuel
to drain. Store the fuel in a suitable sealed
container.

4 Carry out the operations described in
Section 5, paragraphs 1 to 5, and Section 6,
paragraphs 3 to 5.

5 Remove the circlip securing the filler neck
to the body and release the filler neck and
seals from their locations.

6 Position a trolley jack under the centre of
the tank. Insert a protective wooden pad
between the jack head and tank base, then
raise the jack to just take the weight of the
tank.

7 Undo the tank retaining straps and carefully
lower the jack and tank slightly. When
sufficient clearance exists, disconnect the
vent hoses leading to the front of the car. The
hoses between the tank and filler tube can be
left in place.

8 Lower the jack and tank, and remove the
tank from under the car.

9 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 material and
if damaged, it should be renewed. However,
in certain cases it may be possible to have
small leaks or minor damage repaired. Seek
the advice of a dealer or suitable specialist
concerning tank repair.

10 If a new tank is to be fitted, transfer all the
components from the old tank to the new.
Always renew the filler tube seal and the seals
and plastic nuts securing the fuel pump and
gauge sender unit. Once used, they may not
seat and seal properly on a new tank.

Refitting
11 Refitting is a reversal of removal bearing
in mind the following points:

a) Locate the tank in position and tighten the
rear strap mountings. Push the tank
forward and centre the fuel gauge sender
unit and fuel pump plastic nuts with
respect to their access holes in the floor.
Now tighten the front strap mountings.

b) Lubricate the filler neck seals and ensure
that they are properly located. Make sure
that the drain tube is on the inside of the
inner seal.

c) On completion, refill the tank with fuel and
check exhaustively for signs of leakage
before driving the car on the road.
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Bosch LH3 2-Jetronic system

The Bosch LH3.2-Jetronic system is fitted
to the non-turbocharged 20-valve engines,
except for some versions of the B5254 S
engine which utilise the Motronic 4.3 system
described later in this Section.

LH3.2-Jetronic is a microprocessor-
controlled fuel injection system, designed to
meet stringent emission control legislation
whilst still providing excellent engine
performance and fuel economy. This is
achieved by continuously monitoring the
engine using various sensors, whose data Is
input to the system’s electronic control unit
(ECU). Based on this information, the ECU
program and memory then determine the
exact amount of fuel necessary, which is
injected directly into the inlet manifold, for all
actual and anticipated driving conditions.

The LH3.2-Jetronic ECU, interacts with the
EZ-29K ignition system ECU, to provide a
total engine management package. In
addition, it also controls various aspects of
the emissions control systems described in
Part B of this Chapter.

The main components of the fuel side of the
system and their individual operation is as

follows.
Electronic control unit

The ECU is a microprocessor, which
controls the entire operation of the fuel
system. Contained in the unit memory Is a
prograrn which controls the fuel supply to the
injectors, and their opening duration. The
program enters sub-routines to alter these
parameters, according to inputs 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
valve to open or close 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 sensors, the ECU
reverts to an emergency (“limp-home”)
program. This will allow the car to be driven,
although engine operation and performance
will be limited.

Fuel injectors

Fach fuel injector consists of a
solenoid-operated needle valve, which opens
under commands from the ECU. Fuel from the

fuel rail is then delivered through the injector =
nozzle into the inlet manifold.

Coolant temperature sensor

This resistive device is screwed into the
thermostat housing, where its element is in
direct contact with the engine coolant.
Changes in coolant temperature are detected
by the ECU as a change in sensor resistance.
Signals from the coolant temperature sensor
are also used by the ignition system ECU and
by the temperature gauge in the instrument
panel.

Mass air flow sensor

The MAF sensor measures the mass of air
drawn into the engine. The sensor is of the

© “hot-film” type containing four different

resistive elements and related circuitry. The
unit is located in the air cleaner inlet and uses
the inlet air to alter the resistance of the
elements. By comparing the changing
resistance values with a calibration
resistance, the ECU can establish the inlet air
temperature, and from its cooling effect, the
inlet air volume.

Throttle position sensor

The throttle position sensor is a
potentiometer attached to the throttle shaft in
the throttle housing. The unit sends a linear
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signal to both the fuel and ignition system
ECUs proportional to throttie opening.

Idle air control valve

The idle air control valve contains a small
electric motor that open or shuts a bypass air
passage inside the 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 totally submerged in the fuel. The
unit is a two stage device consisting of 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 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
pressure differential between fuel in the fuel
rail and fuel in the inlet manifold is maintained
at a constant value. As manifold depression
increases, the regulated fuel pressure is
reduced in direct proportion. When fuel
pressure in the fuel rail exceeds the regulator
setting, the regulator 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 for the
fuel pump. The relay remains energised only
as long as the ECU receives an RPM signal
from the ignition system ECU. In the event of
that signal being lost (ie, in the event of an
accident) the relay will de-energise and the
fuel pump will stop.

Motronic 4.3 system
The Motronic 4.3 system is fitted to the

turbocharged 20-valve engines, and some
versions of the B5254 S engine. The
components and their operation are very
similar to the LH3.2-Jetronic, except that a
single ECU is used to control both the fuel
and ignition sides of the system. Regulation of
the turbocharger boost pressure by means of
the turbo regulator valve is also controlled by
the Motronic ECU.

Fenix 5.2 system

The Fenix 5.2 system is used on the 10-
valve non-turbocharged engines covered by
this manual. The components and their
operation are very similar to the LH3.2-
Jetronic system apart from the method of
calculating the volume of air entering the
engine and other minor differences which are
described below. Also, as with Motronic 4.3, a
single ECU is used to control both the fuel
and ignition sides of the system.

Manifold absolute pressure
sensor

Instead of the mass air flow sensor used in
the other systems, the Fenix system utilises a
MAP sensor and inlet air temperature sensor
to calculate the volume of air being drawn into
the engine. The MAP sensor is connected to
the inlet manifold via a hose and uses a piezo-
electrical crystal to convert manifold pressure
to an electrical signal to be transmitted to the

ECU.
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 in air temperature are detected by
the ECU as a change in sensor resistance.
From the signals received from the inlet air
temperature sensor and pressure sensor, the
ECU can calculate the volume of air inducted

into the engine.
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General information

1 As the fuel injection and ignition systems
must be treated as one integrated engine
management package, first carry out all the
checks described. in Chapter 5B, Section 2,
then proceed as follows, according to the
system being worked on:

LH3.2-Jetronic system
a) Carry out all the checks described in
Chapter 5B, Section 3.
b) Proceed as described in this Section.

Motronic 4.3 and Fenix 5.2 systems

a) Carry out all the checks described in
Chapter 5B, Section 3, paragraphs 1 to 20.
b) Proceed as described in this Section.

Fault code read-out

Note: On models from 1996 the diagnostic
unit is located under a cover in front of the
gear lever and has a 16-pin socket for
connection to a fault code reader.

2 Firstly, locate the diagnostic unit which is
situated in the front right-hand side of the
engine compartment, alongside the windscreen
washer reservoir filler (see illustration). The
diagnostic unit consists of two modules
mounted side by side, with a plastic cover over
each. Lift off the covers and note that the two
modules are marked A and B, each having six
numbered sockets on their top face.

3 With the ignition switched off, unclip the
flylead from the holder on the side of the unit
and insert it into socket (2) of module (A) (see
illustration).

4 Have a paper and pen ready to copy down
the fault codes as they are displayed. The
three-digit codes will appear as a series of
blinks of the red LED (located on the top face
of the unit next to the test button) with a slight
pause between each digit.

9.3 Insert the flylead into socket (2) of module (A) to access the
fuel system fault codes
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5 With the flylead inserted, switch on the
ignition. Press the test button on top of
module A once, for about one second, then
release it and wait for the LED to flash. As the
LED flashes, copy down the fault code. Now
press the button again and copy down the
next fault code, if there is one. Continue until

ignition system fault codes for the LH3.2-
Jetronic system is given in Chapter 5B

7 If code 1-1-1 is obtained, this indicates that
there are no fault codes stored in the ECU.
and the system is operating correctly. In 