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EG.1 - GENERAL DESCRIPTION

The 1.8 litre, 16 valve four cylinder engine used in the Lotus Elise is supplied by Rover Group, and is
designated 'K16', with an engine number prefix of 18K4F. A full description and overhaul procedure for this unit
is contained in the Rover Overhaul Manual RCL 0057, a copy of which follows this section - where variations
are listed, refer to 'MPi MEMS3 (2000MY ON)'.

For the Elise 2001 M.Y., the engine is equipped with the Lotus K4 engine management system, utilising
a single Engine Control Unit (ECU) to control both the fuel injection and ignition systems. The engine is fully
compliant with European Community Directive 3 (ECD3), including full European On Board Diagnostics (EOBD),
in order closely to control and monitor exhaust emission levels and illuminate a Malfunction Indicator Lamp
(MiL) in the event of a system fault. For engine management details refer to Section EMO.

EG.2 - MAINTENANCE OPERATIONS

Engine Oil Level Check

The engine oil level should be checked regularly, such as every two or three fuel stops, and the oil level
maintained near the top mark on the dipstick. It is especially important to keep a check on the oil level during
the vehicle’s first 1,000 miles (1,600 km), as both the fuel and oil consumption will be prone to some variance
until the engine components have bedded in.

The best time to check the level is when the oil is warm, such as during a fuel stop. Ensure that the car
is parked on a level surface and that a few minutes have elapsed since stopping the engine to allow oil to drain
back into the sump. If the engine is stopped before reaching normal running temperature, the oil will not drain
back to the sump so readily, and the dipstick will display an artificially low reading.

Dipstick: The dipstick is identifiable by its yellow loop handle, and is located at the right hand rear of the engine.
Withdraw the dipstick, and wipe with a paper towel. Replace the dipstick, pressing firmly to make sure it is fully
seated, and withdraw again to inspect the oil level. The correct level is to the upper mark on the dipstick.

OIL FILLER CAP
& DIPSTICK

Topping Up: If topping up is necessary, remove the oil filler cap from the cam cover, and in order to allow the
crankcase to ventilate, remove the dipstick. Add a suitable quantity of a recommended engine oil (see ‘Rec-
ommended Lubricants’) taking care not to spill any oil onto engine or electrical components: use a funnel if
necessary.

The difference between high and fow dipstick marks is equivalent to 1.0 litre (1.8 imp.pt). Allow several
minutes for the oil to drain through to the sump before re-checking the oil level. Do NOT overfill, or the oil will
become aerated and its lubricating properties degraded. Refit the filler cap and turn clockwise until secure.

Engine Oil Change
The use of high quality oil, renewed at the specified intervals, is the key to engine longevity and sustained

performance. Adhere strictly to the engine oil and filter change intervals specified in the Maintenance Sched-
ule.

For access to the engine sump and filter, the engine bay undertray must first be removed. This is most easily
achieved with the vehicle raised on a ramp.
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The drain plug is located at the right hand front of the sump, and should be removed to drain the sump
immediately after a run when the oil is warm and the impurities are still held in suspension. Take suitable
precautions to guard against scalding. Allow to drain thoroughly before cleaning the drain plug, fitting a new
sealing washer, and tightening to 25 Nm.

Refill with a recommended lubricant via the oil filler on the camshaft cover, to the top mark on the
dipstick. Remove the dipstick to allow crankcase venting, and allow sufficient time for the oil to drain through
to the sump before checking the oil level on the dipstick. Take care not to overfill. Refit the oil filler cap
securely, and check the oil level again when the engine is fully warm (see above).

OIL FILTER &
DRAIN PLUG
(Viewed
from
beneath)

Oil Filter

The oil filter is horizontally mounted at the front of the engine, and is accessible from beneath after
removal of the engine bay undershield. The filter should be renewed, at intervals specified in the Maintenance
Schedule. Remove the filter by turning in a counterclockwise direction, if necessary using an oil filter wrench,
and discard of safely (see ‘Used Engine Oil).

Ensure that only a Lotus specified filter is fitted, as parts with identical outward appearance can contain
different internal features. Before fitting a new filter, clean the mating face on the engine, and smear the new
seal on the filter with clean oil. Add a small amount of clean engine oil into the filter, screw onto its spigot and
tighten BY HAND sufficiently to make a secure seal, typically 2/3 to 3/4 of a turn after the sealing faces have
made contact. Overtightening using a filter wrench may damage the canister and/or complicate subsequent
removal.

Start the engine and check for oil leaks. Re-check the security of the filter, further tightening by hand if
necessary. Check the oil level (see above) when the engine is fully warm.

Used Engine Oil

WARNING: - Prolonged and repeated contact with used engine oil may cause serious skin disorders,
including dermatitis and cancer.

- Avoid contact with skin as far as possible and wash thoroughly after any contact.

- Keep out of reach of children.

PROTECT THE ENVIRONMENT: It is illegal to pollute drains, water courses and soil. Use authorised waste
collection facilities, including civic amenity sites and garages providing facilities for disposal of used oil and
used oil filters. If in doubt, contact your local authority for advice on disposal.

‘Severe Service’ Conditions

Certain operating conditions can cause rapid degradation of the oil quality, either by the accumulation of dirt

particles, or by the absorption of water from condensation. If either of the ‘severe service’ conditions described

below apply, it is recommended that the oil and filter be changed twice as frequently as is listed in the Mainte-

nance Schedule.

# Driving in dusty areas (e.g. on unmetalled roads); Change the oil and filter as soon as possible after
driving in a dust storm.

# Stop/start city driving with frequent short trips where the engine rarely warms up thoroughly (especially in
cold weather); and/or frequent or prolonged idling.
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Air Cleaner Element

The air filter should be inspected at intervals dependent on the operating conditions. When the vehicle is
operated in a relatively clean environment, the element should be renewed at intervals specified in the Main-
tenance Schedule, but where a dusty or smog laden atmosphere prevails, more frequent replacement will be
required dependent on the level of pollution.

AIR CLEANER
ELEMENT

Adisposable folded paper type air cleaner element is fitted in a housing at the left hand side of the engine
bay. To replace the filter element, leave the hose attached, and release the four over-centre clips securing the
top cover of the air filter housing. Raise the cover and ensure that the filter element remains in the lower
housing before swinging the cover aside. Lift out the element and clean the inside of the filter housing and
cover, including the joint line recess.

Fit the new element into position in the lower housing, and refit the top cover, ensuring that the filter seal
is correctly located in the cover recess. Engage each of the four over-centre fasteners, and snap each clip
closed.

Alternator Belt

A single multi-rib type belt is used to transmit drive from the crankshaft to the alternator. The belt
requires no periodic maintenance other than a visual check of its condition. if the belt exhibits any evidence of
physical damage, cracking, fraying, perishing, abrasion or contamination, it should be replaced. In the case of
oil contamination, the cause must be identified and rectified, and each of the pulleys must be thoroughly
degreased before the new belt is fitted.

To replace the belt:

- Remove the engine bay undertray.

- Slacken the alternator pivot bolt (A).

- Slacken the clamping bolt (B) securing
the alternator to the siotted strap.

- Turn the adjuster bolt in the end of the
siotted strap to allow the aiternator to be
swung towards the engine, and unhook
the belt from the pulleys.

- Fit the new belt over the two pulleys,
ensuring it is correctly seated in the
grooves, and tension the belt such that
moderate finger pressure (10kg) at the
centre of a belt run produces a one way ALTERNATOR BELT ADJUSTMENT s
defiection of 6 - 8mm on heater cars, or
9 - 10mm on a.c. cars.

- Tighten the clamping and pivot bolts.

- Refit undertray.
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Spark Plugs

The ignition system uses a distributorless ignition system (DIS) which employs a pair of double ended

ignition coils and a 'waste spark' system whereby each coil fires two spark plugs simultaneously (1 paired with
4, and 2 with 3), the spark in the cylinder on the exhaust stroke being 'wasted'. The two H.T. coils are mounted
on the cam cover, each connecting directly with one spark plug, and via a short H.T. lead with a second plug.

WARNING: The H.T. voltage of the ignition system is in excess of 50 kV and the low tension voltage is
in excess of 400 volts. Voltages this high can cause serious injury and may even be fatal. Never touch
any ignition components while the engine is running or being cranked.

For access to the spark plugs:

1.

2.

3.

Low tension harness

Release the three fixings securing the spark plug cover, unscrew the oil filler cap and remove the cover.
Pull off the H.T. lead from two of the spark plugs, and release each lead from its routing clips.

Release the two screws securing each of the two H.T. coils, pull each coil off its spark plug, and discon-
nect the low tension connector plug.

Remove the spark plugs, taking precautions as necessary to prevent debris from entering the cylinders.
Fit the new spark plugs, tightening to 27Nm.

Refit the coils, plugging in the low tension harnesses, and tightening the coil fixings to 8 Nm. Fitthe H.T.
leads and locate in their routing clips.

Ensure the 'O' ring is fitted around the oil filler neck before refitting the spark plug ccver and tightening to
8 Nm.

H.T. coil fixing screw

H.T. coil

H.T. coil direct

connector
H.T. lead
plug i Spark plug
connector — |
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EG.3 - ENGINE REMOVAL/REPLACEMENT

It is recommended to remove the rear clamshell prior to powertrain removal in order to improve access,

and to reduce the possibility of paint damage. The engine is removed complete with transmission assembly,
and is best performed on a wheel free lift, as the top wishbones need to be released in order for the driveshafts
to be withdrawn from the transmission.

1.

10.

11.

Fuel Pressure Relief Procedure

The fuel line between pump and injector rail, and the injector rail itself, contain pressurised fuel both when
the engine is running, and after switching off. The following procedure should be used prior to discon-
necting the fuel line:

Pull out the fuel pump fuse (rearmost of fuse row at LH side of ECU), start the engine, and run until it
stops from starvation. Crank the engine for a further few seconds.

Ifthe engine is a non-runner, puli out the fuel pump fuse, and crank the engine for 20 seconds to minimise
residual fuel pressure.

Disconnect the battery.

Surround the pipe joint with a shop towel to absorb fuel contained in the pipework before releasing the
joint.

WARNING: Be aware of the possibility of full pressure retention in the fuel line caused by an
injector circuit fault.

Remove rear clamshell (see sub-section BP.6).

On a.c. cars, recover refrigerant and disconnect both a.c. hoses from the pipes at the rear of the RH sill.

From beneath the car:
Drain coolant and, if necessary, engine oil.

Disconnect the exhaust manifold from the flexible connector.

Remove the gear cables from the transmission lever spigots (prise off), and pull off the spring clips
retaining the outer cables to the abutment bracket.

Release the eatrth braid from the transmission end case, and the throttle cable from the sump P’ clip.
Release the engine steady arm from its anchor bracket on the rear of the sump.

At each side of the car;

- Release the two pivot bolts securing inboard end of the top wishbone to the subframe.

- The inboard C.V. joint is retained in the transmission by a roiunded section circlip, and may be
removed using a special wedge tool T000T1276 (RH side only), or by applying a shock pull to the
C.V. joint body using a slide hammer with a forked end.

CAUTION: Do NOT attempt to remove the inboard C.V. joint from the transmission by pullling on the
driveshaft. This action will cause the joint to become disassembled and may entail replacement of the
joint. The components of the inboard plunging joint are held in position, for transit purposes only, by a
collar within the boot which will be overridden if excessive axial force is used. Apply pressure only to the
'tulip' or outer body of the joint.

- Withdraw the inboard C.V. joint from the transmission, and fit blanking plug TO00T1385 into the
transmission to limit the amount of oil loss.

From above;

Disconnect the air intake hose from the air cleaner housing and remove the air cleaner complete with
mounting bracket.

Disconnect the hoses from the coolant header tank, and remove the tank from the mounting bracket.
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12.

13.

14.

15.

16.

17.

Release the coolant outlet hose from the pipe at the front of the engine bay, and the coolant return and
heater return hoses from the water rails at the left hand end of the engine.

Release the clutch slave cylinder from the mounting bracket, and support aside.

Cut the tie wraps, and release the fuel feed and return hoses from their push fit connectors at the LH rear
of the engine bay. Release the purge pipe from the throttle body, and the tank breather pipe from the filler
neck roll over valve, and secure all pipes clear.

Disconnect the throttle cable from the throttle body and its routing clips.

Fit engine lifting brackets TO00T1283. Support the power unit before removing the LH engine mounting
brackets from the transmission housing. Release the RH engine steady arm, and release the mounting
bracket form the RH end of the engine.

Carefully hoist the power unit from the car, whilst monitoring for any remaining connections.

Refit the unit in reverse order to removal with the following notes:

Before re-fitting a driveshaft, first renew the round section circlip (A100R6001F) on the end of the inboard
joint spigot shaft. Also, check the condition of the transmission output seal, and renew if necessary.
Lubricate the lip of the seal with transmission oil, and grease the corresponding shoulder on the driveshaft
(C.V. joint) spigot, to reduce the danger of damaging the seal on assembly.

Carefully insert the shaft assembly into the differential gear splines untit a 'click' indicates that the circlip
has engaged in its location. Pull on the body of the joint to check security.

Refer to section DG for rear suspension assembly details.

For coolant refilling procedure, refer to section KG.

For transmission details and gear cable adjustment, refer to section FI.

Torgque Figures Nm

RH engine mounting bracket to engine 145

RH engine mounting bracket to rubber mounting 85

RH engine rubber mounting to chassis 45

RH engine steady arm bolts 85

LH engine mounting bracket to rubber mounting 85

LH engine mounting bracket to engine 45

Lower steady arm bracket to sump 85

Lower steady arm bolts 85 (use Permabond A130 {A912E7033V} at sump

end of arm)

EG4 - SPECIAL TOOLS

The following engine special tools are available under Lotus part number:

Flywheel locking tool (transmission fitted) T000T1289
Flywheel locking tool (transmission removed) TO00T1367
Camshaft locking tool TOO0T1282
Crankshaft rear oil seal replacer TOO0OT1284
Valve stem oil seal remover/replacer T000T1285
Cylinder liner clamps T000T1288
Sump alignment pins (2 off) T000T1290
Torx E12 cylinder head bolt socket T000T1366
Crankshaft/camshaft front oil seal replacer TOOOT1286
Camshaft holding/turning tool T000T1280
Engine lifting brackets TO00T1283
Liner sealant A918E6069V
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INTRODUCTION

INTRODUCTION

How to use this manual

To assist in the use of this manual the section title is
given at the top and the relevant sub-section is given
at the bottom each page.

To help readers find the information they need, the
first page of each section is marked with a black tab.
In addition the symbol at the top of each RH page
identifies each section or group of sections.

Each section starts with a contents page, listing the
information contained within. Some sections are
divided into sub- sections such as Description and
Operation, Adjustments, Repairs and Data, Torque
and Tools. To assist filing of revised information
each of the sub-sections is numbered from page 1.

Each Adjustment and Repair procedure is fully
illustrated showing a number against each text item.
Service tools are shown in use where usage is not
obvious. Each illustration appears before the text
which refers to it. Adjustment and Repair operations
also include relevant data, torque figures and useful
assembly details.

WARNINGS, CAUTIONS and Notes have the
following meanings:

WARNING: Procedures which must be
followed precisely to avoid the possibility
of injury.

CAUTION: Calls attention to procedures
which must be followed to avoid damage
to components.

i NOTE: Gives nelpful information.

References

References to the LH or RH side given in this
manual are made when viewing the vehicle from the
rear. With the engine and gearbox assembly
removed, the crankshaft pulley end of the engine is
referred to as the front.

Operations covered in this manual do not include
reference to testing the vehicle after repair. It is
essential that work is inspected and tested after
completion and if necessary a road test of the
vehicle is carried out particularly where safety
related items are concemed.

Dimensions

The dimensions quoted are to design engineering
specification with Service limits where applicable.

During the period of running-in from new, certain
adjustments may vary from the specification figures
given in this manual. These will be reset by the
Dealer at the First Service, and thereatfter should be
maintained at the figures specified in this manual.

REPAIRS AND REPLACEMENTS

When replacement parts are required it is essential
that only Rover recommended parts are used.

Attention is particularly drawn to the following points
concerning repairs and the fitting of replacement
paris and accessories.

Safety features and corrosion prevention treatments
embodied in the car may be impaired if other than
Rover recommended parts are fitted. In certain
territories, legislation prohibits the fitting of parts not
to the manufacturer's specification. Torque wrench
setting figures given in this Manual must be used.
Locking devices, where specified, must be fitted. If
the efficiency of a locking device is impaired during
removal it must be renewed.

Owners purchasing accessories while travelling
abroad should ensure that the accessory and its
fitted location on the car conform to legal
requirements.

The Terms of the vehicle Warranty may be
invalidated by the fitting of other than Rover
recommended parts.

All Rover recommended parts have the full backing
of the vehicle Warranty.

Rover Dealers are obliged to supply only Rover
recommended parts.
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INTRODUCTION

SPECIFICATION

Rover are constantly seeking to improve the
specification, design and production of their vehicles
and alterations take place accordingly. While every
effort has been made to ensure the accuracy of this
Manual, it should nol be regarded as an infallible
guide to current specifications of any particular
vehicle.

This Manual does not constitute an offer for sale of
any particular vehicle. Rover Dealers are not agents
of Rover and have no authority to bind the
manufacturer by any expressed or implied
undertaking or representation.

ENGINE SERIAL NUMBER PREFIXES

ENGINE NUMBER LOCATION

12M1762

The engine number will be found stamped either on
the LH side of the beanng ladder or cast on the rear
LH side of the cylinder block.

Engines covered by this overhaul manual have the
following prefixes in the engine serial number:

HB63, He4, HB7, H71, H72, H75, H76, H77, H78
J31, .32, 478, J79, 489, J90

K38, K39, K40, K41, K43, K44, K45, K51, K53, K61,
K63, K67, K68, K74, K76, K77, K78, K79, K80, K88,
K89

L06, LO7, LO8, L09, L10, L24,1.25, L28, L30, L31,
L32, L33, L34, L35, L36, L37, L44, L45, L46, L47,
L48, L49, L50, L51, L64, L67, L68, L69, LB2, L 97,
L98, L99 K79, KBO, K88, K89

MO1, M21, M22, M23, M26, M27, M28, M29, M30,
M31, M36, M37, M38, M39, M41, M42, M47, M48,
M49, M50, M51, M52, M53, M54, M55, M56, M62,
M64, M65, M67, M68, M70, M71, M72, M73, M75,
M76, M79, MBO, MB1, MB2, M83, M84, M85, M86,
MB7, MB8, M89, MS0, M91, M92, M33, M94, M95,
M96, M97, M98, M39

NO1 '

COMMENCING ENGINE NUMBERS

NOTE: The following modifications have

been intraduced at the following engine

numbers. Engines fitted to Rover 25, 45
and 75 models incorporate these modifications
from commencement of production.

K16 Non VVC engines fitted with automatic
timing belt tensioner

14K4FK76 646038, 14K4FK76 885300
14K4FK77 655218, 14K4FK77 885300

14K4FL30 153524, 14K4FL30 885300
14K4FL31 154156, 14K4FL31 885300

16K4FK79 654924, 16K4FK79 885300
16K4FKB0 655078, 16K4FKB0 885300

16K4FL32 153217, 16K4FL33 152709
16K4FL34 149204, 16K4FL35 145785

18K4FJ31 153993, 1BK4FJ32 147263
18K4FJ78 151555, 18K4FJ79 153785
18K4FJB9 146503, 18K4FJ90 141815
18K4FL66 148135, 1BK4FL67 665464
1BK4KL36 118709, 18K4KL37 102149
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K16 Non VVC engines fitted with modified

camshafts and cylinder heads

14KAFK76 872191, 14K4FK77 872382
14K4FL30 114520, 14K4FL30 872041
14K4FL31 104073

16K4FK79 872751, 16K4FKBO 872285
16K4FL32 114135, 16K4FL33 112837
16K4FL34 110965, 16K4FL35 110541

18K4FJ31 112397, 1BK4FJ32 111281
18K4FJ78 115630, 1BK4FJ79 112575
1BK4FL66 674985, 18K4FL67 110704
18K4KJ89 110206, 18K4KJ90 683004
18K4KL36 703592, 18K4KL37 703768

Cylinder heads fitted with triple angle valve seats

14K4FK76 853697, 14K4FK77 853547
14K4FL30 684272, 14K4FL31 682772

16K4FK79 853606, 16K4FKB0 853676
16K4FL32 6847 5, 16K4FL33 684141
16K4FL34 6748¢ |, 16K4FL35 675041

18K4FJ31 685002, 18K4FJ32 678009
18K4FJ78 679210, 18K4FJ79 682294
18K4FL66 658261, 18K4FL67 615758
18K4KL36 667388, 1BK4KL37 657611
18K4KJ89 673981, 18K4KJ90 637368

Modified - type B crankshafts
11K2FK42 602582

14K2FH67 601998
14K2FK43 604022, 14K2FK44 585572
14K2FL64 589869
14K4FH71 589479, 14K4FH72 603771
14K4FK76 580134, 14K4FK77 602717

16K4FH75 597254, 16K4FH76 597902
16K4FK79 581514, 16K4FK80 583009
16K4FK88 605066, 16K4FK89 600785

18K4FJ31 599800, 18K4FJ32 577734
18K4FJ79 581514, 18K4FJ89 597466
18K4FK61 547750, 1BK4FKE7 526547
18K4FK68 323456, 18K4FL50 527882
18F4FL51 551737, 18K4FL82 589737
1BK4KH77 585941, 1BK4KH78 588402
18K4KJ90 568275

INTRODUCTION
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CYLINDER BLOCK COMPONENTS

eINONRLN S

Oil pump assembly

Gasket - oil pump

Screw - M6 x 30 - oil pump

Screw M6 x 20 - il pump

Crankshaft front oil seal

Dipstick

Dipstick tube

Screw - dipstick tube and thermostat housing
Screw - dipstick tube

Gasket

. Coolant pump
. 'O’ ring - coolant pump

Pillar bolt - if fitted

. Bolt - coolant pump

. Locating dowel

. Thermostat housing - plastic
. 'O'ring

. Seal thermostat

. Thermostat

. Cover - plastic

. Screw

. 'O'ring

. Coolant rail

. Screw - coolant rail

. Vent screw - if fitted

. Sealing washer

. Cylinder block

. Cylinder liner

. Ring dowel

. Piston and connecting rod assembly
. Big-end bearing cap

. Connecting rod bolt

. Big-end bearing shells
. Top compression ring
. 2nd compression ring
. Qil control ring

. Crankshaft

. Ring dowel

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Main bearing shells
Plain in block Nos.1 and 5
Grooved in block Nos. 2, 3 and 4
Plain in bearing ladder

Thrust washers

Crankshaft rear oil seal

Flywheel assembly

Flywheel bolt - Patchlok

Bearing ladder

Bolt - bearing ladder

Bolt - bearing ladder

Ring dowel

Oil rail

Stud - oil rail

Nut - oil rail

Qil filter adapter

Gasket

Bolt

Qil pressure switch

Sealing washer

Oil temperature sensor - if fitted

Sealing washer

Qil fiter element

Pressed steel sump

Gasket

Sump bolt - M6 - Patchlok

Drain plug

Sealing washer

Alloy sump

Sump bolt - M8 x 25

Sump bolt - M8 x 60

Drain plug

Sealing washer

Qil suction pipe

Screw - oil suction pipe

'O’ ring

Blanking plate

Screw - blanking plate

DESCRIPTION AND OPERATION 3
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CYLINDER HEAD COMPONENTS - K8 ENGINES

O @INIDN G R st

Engine oil filler cap
Filler cap seal

ht clip mounting bracket
Clip - 2 ht leads

Bolt, bracket

Camshaft cover

Gasket

Bolt - camshaft cover
Cylinder head bolt

ht clip mounting bracket

. Clip - 4 ht leads

. Bolt, bracket

. Mounting bracket - duct

. Camshaft carrier

. Bolt - camshatt carrier - long

. Bolt - camshatt carrier - short

. Locating dowel - camshaft carrier
. Camshaft

. Drive pin - camshaft gear

. Camshatt oil seal

21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
ar.
38.
39.
40.

Hydraulic tappet

Collets - valve

Valve spring cap

Valve spring

Valve stem oil seal

Valve guide

Exhaust valve

Valve seat insert - exhaust
Inlet valve

Valve seat insert - inlet
Cylinder head

Coolant temperature sensor
Coolant outlet elbow

Bolt - coolant outlet elbow
Gasket - coolant outlet elbow
Spark plug

Cylinder head gasket

Fuel pump blanking plate - if fitted
Gasket

Nuts - blanking plate

DESCRIPTION AND OPERATION 5
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CYLINDER HEAD COMPONENTS - K16 NON VVC
ENGINES FITTED WITH DISTRIBUTOR

-t ek ek ek ek ek ek ek ek wd
CENOPNBWN=O®

DN BWON

Spark plug cover

Screw M4 - cover

Screw retaining washer
Engine oil filler cap

Filler cap seal

Spark plug

Clip - ht leads

Bolt M6 - camshaft cover
Camshaft cover
Camshaft cover gasket

. Camshaft carrier

. Bolt M6 - camshaft carrier
. Cylinder head bolt

. Camshatft - inlet

. Camshatft - exhaust

. Drive pin - camshaft gear
. Drive spindle - rotor arm

. Camshatt oil seal

. Hydraulic tappet

20.
21.
22.
23.
24.
25.
26.
27.
28.
29,
30.
31.
32.
3a.
34.
35.
36.
37.
3s8.

Collets - cap

Valve spring cap

Valve spring

Valve stem oil seal

Cylinder head

Ring dowel - cylinder head to camshaft carrier
Cylinder head gasket

Valve guide

Inlet valve

Valve seat insert - inlet

Exhaust valve

Valve seat insert - exhaust
Blanking plate

Screw M6

Gasket - coolant outlet elbow
Coolant outlet elbow

Screw M6 - coolant outlet elbow
Coolant temperature sensors
Sealing washer
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CYLINDER HEAD COMPONENTS - K16 NON VVC
ENGINES FITTED WITH PLUG TOP COIL
IGNITION SYSTEM

N=DO0ONDURWN=-O

CoNIMAEWLN

Spark plug cover

Screw - spark plug cover

ht lead and plug tube

Qil filler cap

Seal - ail filler cap

Screws - coils to camshaft cover
Coil

Spark plug

Bolt - camshaft cover

Camshaft sensor

. 'O’ ring

. Bolt - camshaft sensor

. Camshaft cover

. Gasket - camshaft cover
. Camshaft carrier

. Camshaft oil seal

Inlet camshaft
Exhaust camshaft

. Bracket - multiplug

. Bolt - multiplug bracket
. Blanking plate - 2 off

. Bolt - blanking plate

23.
24,
25.
26.
27.
28.
29.
30.
3.
32.
33.
34.
35.
36.
ar.
38.
39.
40.
a1.
42.
43.
44.

Gasket - coolant outlet elbow
Coolant outlet elbow
Sealing washer

Gasket

Coolant temperature sensor
Bolt - coolant outlet elbow
Hydraulic tappet

Valve spring cap

Valve spring

Valve stem oil seal

Collets

Locating dowel

Cylinder head

Gasket - cylinder head
Exhaust valve guide

Valve seat insert - exhaust
Exhaust valve

Valve seat insert - inlet
Inlet valve

Inlet valve guide

Bolt - cylinder head

Bolt - camshaft carrier

DESCRIPTION AND OPERATION 9



ENGINE

M12 7257

10  DESCRIPTION AND OPERATION



ENGINE }'@]

CYLINDER HEAD COMPONENTS - K16 VVC
ENGINES

Bolts - hydraulic control unit
Hydraulic control unit body and spool valve
Solenoids

'O’ rings

Spool valve nut

Qil temperature transmitter

Piston screw, piston and seal assembly
Rack

Seal plate

10. Labyrinth seals

11. Spark plug

12. Spark plug cover

13. Oil filler cap

14. Filler cap seal

15. Screw - spark plug cover

16. Washer

17. Bolt - camshaft cover *

18. Camshaft cover *

19. Gasket - camshaft cover

20. Bolt - camshaft carrier

21. Camshaft carrier

22. Control shaft

23. Rear VVC housing and mechanism
24, Gasket - VVC housing

25. Bolt - VVC housing

26. Rear inlet camshatft

27. Front inlet camshaft

CENOURWN

* Early engines
** Later engines

28.
29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.

54

Front VVC housing and mechanism
Exhaust camshaft oil seals
Exhaust camshaft

Gasket - coolant outlet elbow
Coolant outlet elbow

Sealing washer

Gasket

Coolant temperature sensors
Bolt - coolant outlet elbow
Exhaust valve guide

Exhaust valve

Valve seat insert - exhaust
Valve seal insert - inlet

Inlet valve

Inlet valve guide

Cylinder head gasket

Valve stem oil seal

Valve spring

Valve spring cap

Collets

Hydraulic tappet

Bolt - cylinder head
Camshaft cover **

Bolt - camshafi cover **

'O’ ring - camshaft sensor **
Camshaft sensor *"

. Bolt - camshaft sensor **
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TIMING BELT COMPONENTS - K8 ENGINES

M124934

1. Upper front cover - timing belt
2. Seal - upper cover
3. Screw M6 x 16 - upper cover
4. Bolt M6 x 40 - upper cover
5. Bolt M6 x 20 - upper cover
6. Flange shoulder screw - upper cover
7. Lower cover - timing-bell
8. Seal - lower cover to mounting
9. Seal - lower cover to cylinder block
10. Screw - lower cover
11. Screw M6 x 16 - lower cover
12. Crankshatt pulley
13. Special washer - pulley bolt
14. Crankshaft pulley bolt
15. Tensioner pulley and backplate

16. Allen screw - tensioner to cylinder head
17. Flange head screw - tensioner backplate
18. Tensioner spring

19. Sleeve - spring

20. Pillar bolt

21. Camshaft timing belt

22. Crankshaft timing gear

23. Camshaft timing gear

24. Camshaft gear bolt

25. Plain washer

26. Upper rear cover - timing belt

27. Screw - rear cover to coolant pump

28. Screw - rear cover

12  DESCRIPTION AND OPERATION



TIMING BELT COMPONENTS - K16 NON VVC
ENGINES FITTED WITH MANUAL TIMING BELT
TENSIONER

M124933

1. Upper front cover - timing belt 15. Plain washer

2. Screw M6 - upper cover 16. Tensioner pulley and backplate

3. Seal - upper cover 17. Allen screw - pulley

4. Bolt M6 x 90 - upper and lower cover 18. Tensioner spring

5. Lower cover - timing belt 19. Sleeve - spring

6. Seal - lower cover 20. Pillar bolt

7. Screw M6 - lower cover 21. Flange head screw - tensioner backplate

8. Screw M6 x 16 - lower cover 22. Crankshaft timing gear

9. Crankshaft pulley 23. Rear cover - timing belt
10. Special washer - pulley bolt 24. Screw - rear cover to coolant pump
11. Crankshaft pulley bolt 25. Screw - rear cover

12. Camshaft timing belt
13. Camshaft timing gears
14. Camshaft gear bolt

DESCRIPTION AND OPERATION 13
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TIMING BELT COMPONENTS - K16 NON VVC
ENGINES FITTED WITH AUTOMATIC TIMING
BELT TENSIONER

M124970

1. Upper front cover - timing belt
2. Screw M6 - upper cover
3. Seal - upper cover
4, Bolt M6 x 90 - upper and lower covers
5. Lower cover - timing belt
6. Seal - lower cover
7. Screw M6 - lower cover
8. Screw M6 x 16 - lower cover
9. Crankshaft pulley
10. Special washer - pulley bolt
11. Crankshatft pulley bolt
12. Camshatft timing belt

* New Patchlok bolt must be used when tensioner is
refitted

13. Camshaft timing gears
14. Camshaft gear bolt

15. Plain washer

16. Bolt - tensioner *

17. Tensioner

18. Index wire

19. Pointer

20. Pillar bolt

21. Crankshaft timing gear
22. Screw - rear cover

23. Screw - rear cover to coolant pump
24. Rear cover

14  DESCRIPTION AND OPERATION
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FRONT TIMING BELT COMPONENTS - K16 VVC
ENGINES

12M3527A

Screw - upper front cover
Upper front cover - timing belt
Camshaft gear bolt

Washer

Tensioner spring *

Pillar bolt *

Allen screw - tensioner pulley
Tensioner pulley and backplate
Flanged head screw - tensioner backplate
Camshatt timing bel

Front inlet camshatft timing gear

mePpENOUALON~

-t

*These items are not fitted on production but are
supplied with replacement timing belts. They must be
removed and discarded on completion of belt
tensioning.

12.
13.
14.
18.
16.
17.
18.
19.
20.
21,

Screw - timing belt rear cover
Timing belt rear cover

Exhaust camshatt front timing gear
Crankshatt timing gear

Seal - lower front cover

Lower front cover

Screw - lower front cover
Crankshaft pulley

Crankshaft pulley bolt and washer
Seal - upper front cover

DESCRIPTION AND OPERATION 15



REAR TIMING BELT COMPONENTS - K16 VWWC

12M3528

- Screw - rear iming bell cover
Rea'lllwbﬂm

. Rear timing belt

. Bolt - MB - rear timing gear

. Washer - rear iming gear bolt

. Exhaust camshaft rear fiming gear

O N -

7. Rear timing belt backplate

8. Bolt - rear timing belt backpiate
9. Rear inlet camshaft fiming gear
10. Washer - rear fiming gear boit
11. Boit - M10 - rear iming gear
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OPERATION

The K Series engine is built up from aluminium
castings bolted together. These consist of three
major castings; the cylinder head, cylinder block and
a bearing ladder which is line bored to provide the
main bearing bores. Attached to these are three
minor castings; above the cylinder head, the
camshaft carrier and the camshaft cover. Below the
bearing ladder is an oil rail.

Each of the ten cylinder head bolts passes through
the cylinder head, cylinder block and bearing ladder
to screw into the oil rail. This puts the cylinder head,
cylinder block and bearing ladder into compression
with all the tensile loads being carried by the cylinder
head bolts.

When the cylinder head bolts are removed;
additional fixings are used to retain the bearing
ladder to the cylinder block and the oil rail to the
bearing ladder.

K8 engine: The cross flow cylinder head has two
valves for each cylinder and the spark plugs set at
an angle. The inlet ports are of equal tract, designed
to ensure a balanced mixture throughout the speed
range to improve combustion and reduce exhaust
emissions. The single, overhead camshalft operates
both inlet and exhaust valves via hydraulic tappets
and is driven from the crankshaft by a timing belt.
Belt tension is maintained by a spring loaded
tensioner. The camshaft is retained by a one-piece
camshaft carrier sealed and bolted to the cylinder
head. Positive location is by means of a flange
which also controls camshaft end-float.

K16 engine: The cross flow cylinder head is based
on a four valve, central spark plug, combustion
chamber with the inlet ports designed to induce swirl
and control the speed of the induction charge. This
serves to improve combustion and hence fuel
economy, performance and exhaust emissions. The
twin overhead camshatfts operate the valves via
hydraulic tappets, one camshaft operates the
exhaust valves whilst the other operates the inlet
valves. The camshafts are driven from the
crankshaft by a timing belt, belt tension being
maintained by either a spring loaded, manually
adjusted tensioner or, on later engines by an
automatic tensioner. The camshafts are retained by
the camshaft carrier, which is line bored with the
cylinder head.

Later engines are fitted with a plug top coil ignition
system in which the conventional distributor is
replaced by a camshaft sensor located in the
camshaft carrier adjacent to the exhaust camshaft.
Camshafts fitted to some eary engines and all
engines with plug top coil ignition have an integral
reluctor ring which provides an input to the camshaft
sensor. Twin coils are fitted on top of the camshaft
cover, each coil supplying ht voltage to one pair of
spark plugs.

Variable valve control (VVC): This system is fitted to
some K16 engines. VVC is designed to provide
variation in the valve open and close periods by
independent positioning of the two inlet camshatt
assemblies thereby giving optimum low speed
driveability with no detnment to high speed
performance.

DESCRIPTION AND OPERATION 17
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Whilst the exhaust camshaft is similar to camshafts
fitted to non VVC K16 engines, there are four inlet
camshafts, assembled in pairs, each individual
camshaft operating the inlet valves on one cylinder.
The front pair of camshafts are driven, via the front
VVC mechanism, by the camshaft timing belt; the
rear pair of camshafts being driven via the rear VVC
mechanism by the rear timing belt which is itself,
driven by the exhaust camshaft. Independent
positioning of each inlet camshaft is controlled by its
respective VVC mechanism. The front and rear VVC
mechanisms are connected to each other by the
control shaft. Movement of the control shaft is
controlled by the piston and rack assembly located
within the hydraulic control unit. The piston and rack
assembly moves in response to engine speed and
load signals received from the MEMS ECM via two
solenoids mounted on the hydraulic control unit
housing. As the piston and rack moves up or down
in response to the signals received, the control shaft
rotates and alters the position of the valve timing
mechanisms.

All engines: Self adjusting hydraulic tappets are
fitted on top of each valve and are operated directly
by the camshaft(s). The valve stem oil seals are
moulded onto a metal base which also act as the
valve spring seat on the cylinder head.

Exhaust valves fitted to later engines are of the
carbon break type. A machined profile on the valve
stem removes any build up of carbon in the
combustion chamber end of the valve guide thereby
preventing valves from sticking. These valves may
be fitted to all early engines.

The stainless steel cylinder head gasket has
moulded seals around all coolant, breather and oil
apertures and has steel cylinder bore eyelets.
Compression of the gasket is controlled by limiters
at each end of the gasket.

The cylinder block is fitted with 'damp’ cylinder
liners, the bottom, stepped half of the damp liner,
being a sliding fit into the lower part of the cylinder
block. The liners are sealed in the block with a bead
of Hylomar applied around the stepped portion of the
liner. The seal at the cylinder head is effected by the
cylinder head gasket with the liner top acting as a
break between the combustion chamber and gasket.

The aluminium alloy, thermal expansion pistons
have a semi- floating gudgeon pin which is offset
towards the thrust side and has an interference fit in
the small end of the connecting rod. Pistons and
cylinder liners are supplied in two grades. Big-end
bearing diametric clearance is controlled by three
grades of selective shell bearing.

The five bearing, eight balance weight crankshaft
has its end-float controlled by thrust washer halves
at the top of the central main bearing. Bearing
diametric clearance is controlled by three grades of
selective shell bearing. Oil grooves are provided in
the upper halves of main bearings No. 2, 3and 4 to
supply oil, via drillings in the crankshatft, to the
connecting rod big-end bearings.
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K8 engine lubrication system

AR, SS9

12M0O566A
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K16 engine lubrication system
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12M1758A

Non VVC camshafts illustrated
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Lubrication

The lubrication system is of the full-flow filtration,
forced fed type. The oil sump is of either pressed
steel or alloy manufacture. Pressed steel sumps are
sealed 1o the bearing ladder using a positively
located gasket incorporating compression limiters.
Alloy sumps are sealed to the bearing ladder with a
bead of sealant applied to the sump flange.

Oil is drawn, via a strainer and suction pipe (1) in the
sump, into the crankshaft driven oil pump (2) of the
trochoid type which has an integral pressure relief
valve (3), excess oil is diverted into the intake (4) of
the oil pump. Oil is pumped through the full-flow
cartridge type oil filter (5), mounted on an adapter
attached to the oil pump housing. The low oil
pressure sensor (6) is also screwed into the adapter
and registers the oil pressure in the main oil gallery
on the outflow side of the filter.

The main oil gallery (7) is fed through the oil rail
below the main bearing ladder in which drillings
direct the oil to the main bearings. Cross drillings in
the crankshaft from No. 2 and 4 main bearings carry
the oil 1o the big-end bearings. A passage in the oil
pump housing connects to a drilling (8) in the
cylinder block to oilways (9) in the cylinder head.

K8 engine: Oil is fed through the cylinder head to a
drilling (10) in the one piece camshaft carrier to

supply oil to each hydraulic tappet and camshaft
bearing.

k16 engine: Oil is fed through the cylinder head to
twin full length oilways (10) in the camshaft carrier to
supply oil to each hydraulic tappet and camshaft
bearing.

VVC engines: The VVC mechanisms are lubricated
by oil fed via the inlet camshafts.

An oil temperature switch (11) is fitted in the oil filter
head for certain models. In the event of engine oil
temperature rising above a pre-set level, a waming
light will illuminate on the instrument panel.

Crankcase ventilation

A positive crankcase ventilation system is used to
vent blow-by gas from the crankcase 1o the air
intake system.

K8 engine: Crankcase gas is drawn through a gauze
oil separator in the camshaft cover and passes via a
hose into either the carburetter or throttle body
ahead of the throttle disc.

K16 engine: Crankcase gas is drawn through a
gauze oil separator in the camshaft cover and
passes via hoses into the throttle housing.
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CAMSHAFT TIMING BELT - K8 ENGINES

Remove

1. Slacken bottom bolt securing timing belt upper
front cover.

: NSTe Samuy2bcttom Solt whan 2oy
! \ nat sl zttad

2. Remove 6 bolts from timing belt upper front
cover.

3. Remove timing belt upper front cover and seal.

12M0556

4. Rotate crankshaft clockwise to align camshaft
gear timing marks with top face of cylinder
head - 90° BTDC.

CAUTION: Do not use camshaft gear, gear
retaining bolt or timing belt to rotate
crankshaft.

M124960

5. Check that timimg mark on crankshaft pulley is
aligned with mark on timing belt lower cover.

6. Position flywheel locking tool 18G 1571 to
flywheel.
7. Secure with 2 bolts.

OVERHAUL 1
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11.

12,
13.

14.
15.
16.

17.
18.

19.

9-_
BRM3458A

. Remove crankshaft pulley bolt and washer.
. Remove crankshaft pulley.
. Remove 3 bolts securing timing belt lower

cover.
Remove timing belt lower cover together with
seals.

Remove 3 bolls, mounting bracket to engine.
Remove mounting bracket.
18

1517

14
M124944
Slacken tensioner pulley Allen screw.
Slacken tensioner backplate screw.
Push tensioner pulley down to fully OFF
position.
Tighten backplate screw to 10 Nm.
Ease timing belt from gears using the fingers
only.
Discard timing belt.

CAUTION: Timing belt must always be
replaced during engine overhaul. Do not
rotate crankshaft with timing belt removed

and cylinder head fitted.

2

Refit

1.

Clean timing gears, coolant pump drive gear
and tensioner pulley .

CAUTION: If the sintered gears have been
subjected to prolonged contamination,
they must be soaked in a solvent bath and

then thoroughly washed in clean solvent before
refitting. Because of the porous construction of
sintered material, oil impregnated in the gears
will emerge and contaminate the belt.

2.

o,

Check correct alignment of timing marks for
90° BTDC:

Crankshafi gear dots align with flange on oil
pump.

Camshaft gear mark to rght aligns with top

face of cylinder head.

12M3756

. Slacken tensioner backplate screw, ensure

tensioner moves fully through its adjustment
range and retums under spring lension.

. Push tensioner pulley down to fully OFF

position.

. Tighten backplate screw to 10 Nm.
. Using the fingers only, fit a new timing belt over

crankshaft timing gear, camshaft gear,
tensioner pulley and coolant pump drive gear,
ensure belt is positioned centrally on gears and
pulley and that any slack in the belt is on the
tensioner pulley side of the belt.

. Clean all traces of Loctite from engine

mounting bracket securing bolts and apply
Loctite 542 to threads of bolts.

. Fit engine mounting bracket, tighten bolts to 45

Nm.

OVERHAUL
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10.

11.

12.

13.

14.

. Ensure inserts are fitted in timing belt lower

cover.
Fit timing belt lower cover, ensuring correct
position of seals, tighten screws to 10 Nm.

12M3757

Fit crankshaft pulley to crankshaft timing gear
ensuring that indent on pulley locates over
gear lug (arrowed).

Fit crankshaft pulley bolt and washer, tighten to
205 Nm.

Remove flywheel locking tool 18G 1571.

12M3758

Slacken tensioner backplate screw and tension
timing betlt by applying finger pressure to
tensioner backplate.

15.

16.

17.

18.

19.

20.

With tensioner pulley against timing belt and
backplate held in position, tighten backplate
screw o 10 Nm.

Rotate crankshaft clockwise 2 complete
revolutions and align camshaft gear timing
mark with top face of cylinder head.

CAUTION: Do not use camshaft gear, gear
retaining bolt or timing belt to rotate
crankshaft.

Slacken tensioner backplate screw and check
that belt is being tensioned by the tensioner
spring.

Tighten tensioner backplate screw to 10 Nm
and tensioner pulley Allen screw to 45 Nm.
Ensure inserts are fitted in timing belt upper
front cover,

Fit timing belt upper front cover, ensuring
correct position of seals, tighten screws and
bolt to 5 Nm.

OVERHAUL 3
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CAMSHAFT TIMING BELT - K16 ENGINES

3 ~

M124974

NOTE: Two types of timing belt tensioner

are fitted to K16 engines, type Alis a

manual tensioner fitted to some K16 non
VVC and all VVC engines. Type B is an automatic
tensioner fitted to some K16 non VVC engines.
Commencing engine numbers for the automatic
tensioner are listed in Information. The
tensioners and their timing belts are not
interchangeable.
The manual timing belt tensioner spring fitted to
K16 non VVC engines is fitted with a sieeve,
whilst on VVC engines only a spring is fitted.

Camshaft timing belt - manual tensioner -
remove

CAUTION: Timing belts fitted to engines

with manual timing belt tensioners are not

interchangeable with beits fitted to
engines with automatic tensioners.

(a)

1 L@

y | /

BAM 0578

1. Slacken bottom bolt and rga'move 5 screws
securing timing belt upper front cover.
¢ v

NOTE: R_'emov.e bottor‘nf;hol-i when cover is
& not slotted. 2l

{
i~ ¢

2. Remove tﬁ'ning"?bel‘t_qupper "‘?}*“ cover and seal.
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18G 1570

M124947

NOTE: VVC camshaft timing gear marks
& are shown in the inset on the illustration.

3. Rotate crankshaft clockwise to align camshaft
gear timing marks - 90° BTDC.

CAUTION: Do not use camshaft gears,
gear retaining bolts or timing beit to rotate
crankshaft.

4. Fit camshaft gear locking tool 18G 1570.

M124954

5. Check that liming mark on crankshatft pulley is
aligned with mark on timing belt lower cover.

Flywheel not fitted with a reluctor ring

6. Fit flywheel locking tool 18G 1571.
7. Secure with 2 bolts.

Flywheel fitted with a reluctor ring

-£Z —18G1674
M124937

8. Fit flywheel locking tool 18G 1674, tighten bolt.

CAUTION: Ensure tooth on tool 18G 1674
engages with teeth on flywheel not the
reluctor ring

OVERHAUL 5
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All engines

BRM3461A

9. Remove crankshaft pulley bolt and washer,
remove crankshaft pulley.
10. Remove 3 bolts securing timing belt lower
cover.
11. Remove timing belt lower cover together with
seals.

M124925

NOTE: Non VVC camshaft timing gears
A and tensioner spring illustrated.

12. Slacken tensioner pulley Allen screw.

13. Slacken tensioner backplate screw.

14. Push tensioner pulley down to fully OFF
position.

NOTE: VVC‘engines:- Tensioner spring
& antd pillar bolt are only fitted for tensioning
replacement timing belts.

15. Tighten backplate screw to 10 Nm. \

16. Ease timing belt from gears using the fingers
only.

17. Discard timing belt, { 5o

CAUTION: Timing belt must always be

replaced during engine overhaul. Do not

rotate crankshaft with timing belt removed
and cylinder head fitted.

6 OVERHAUL
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Camshaft timing beit - manual tensioner - refit

CAUTION: VVC engines:- When a

replacement timing belt is to be fitted, it

will be necessary to fit the tensioner
spring and pillar bolt supplied with the
replacement belt to adjust belt tension.

1. Clean timing gears, coolant pump drive gear
and tensioner pulley.

CAUTION: If the sintered gears have been

subjected to prolonged oil contamination,

they must be soaked in a solvent bath and
then thoroughly washed in clean solvent before
refitting. Because of the porous construction of
sintered material, oil impregnated in the gears
will emerge and contaminate the belt.

18G 1570

M124929

NOTE: VVC camshaft gear timing marks
& are shown in the inset on the illustration.
2. Check correct alignment of camshaft gear
timing marks, fit camshaft gear locking tool
18G 1570.

M124962

3. Check that crankshaft gear timing marks are
aligned with flange on oil pump - 90° BTDC.

Flywheel not fitted with a reluctor ring

4. Fit flywheel locking tool 18G 1571, secure with
2 bolts.

OVERHAUL 7
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Flywheel fitted with a reluctor ring

<2 18G1674
M124937

5. Fit flywheel locking tool 18G 1674, tighten bolt.

CAUTION: Ensure tooth on tool 18G 1674
engages with teeth on flywheel not the
reluctor ring.

6. VVC engines: Fittensioner spring and pillar
bolt supplied with replacement timing belt,
connect spring to tensioner backplate and pillar
bolt.

CAUTION: Ensure spring is the correct
type for the engine being worked on:-

Non VVC engines:- Spring is fitted with a sleeve.
VVC engines:- Spring is not fitted with a sleeve.

M124926

NOTE: Non VVC camshaft timing gears
& and tensioner spring illustrated,

7. Slacken tensioner backplate screw, ensure
tensioner moves fully through its adjustment
range and retums under spring tension.

8. Push tensioner down to fully OFF position,
tighten tensioner backplate screw to 10 Nm.

9. Using the fingers only, fit a new timing bel over
crankshatft timing gear and then over camshatt
gears keeping bell taut between crankshaft
timing gear and exhaust camshaft gear.

10. Ease timing belt over tensioner pulley and
coolant pump drive gear ensuring belt is
posilioned centrally on gears and pulley.

11. Ensure inserts are fitted in timing belt lower
cover.

12. Fittiming bell lower cover, ensuring correct
position of seals, tighten screws to 9 Nm.

8 = OVERHAUL
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13.

14,

M124927

Fit crankshaft pulley to crankshaft timing gear
ensuring that indent on pulley locates over lug
on gear.

Secure with crankshatft pulley bolt and washer,

tighten to 205 Nm.

15. Remove camshaft and flywheel locking tools.

A

16.
17.

18.

19.

20.

M124928 = —

NOTE: Non VVC camshaft timing gears
and tensioner spring illustrated.

Slacken tensioner backplate screw and tension
timing belt by applying finger pressure to
tensioner backplate.

With tensioner pulley against timing belt and
backplate held in position, tighten backplate
screw to 10 Nm.

Rotate crankshaft clockwise 2 complete
revolutions and align camshaft gear timing
marks.

CAUTION: Do not use camshaft gears,
gear retaining bolts or timing belt to rotate
crankshaft.

Slacken tensioner backplate screw and check
that belt is being tensioned by the tensioner
spring.

Tighten tensioner backplate screw 1o 10 Nm
and tensioner pulley Allen screw to 45 Nm.

OVERHAUL 9
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VVC engines

21. Disconnect tensioner spring from pillar bolt,
release spring from tensioner; remove and
discard spring.

22. Remove and discard pillar bolt.

All engines

23. Ensure inserts are fitted in timing belt front
upper cover.

24. Fit timing belt upper front cover, ensuring
correct position of seals, tighten screws and
bottom bolt to 5 Nm.

D

Camshaft timing belt - automatic tensioner -
remove

CAUTION: Timing belts fitted to engines

with automatic timing belt tensioners are

not interchangeable with those fitted to
engines with manual tensioners.

= SR Wy G £ B
M124951 = =T

1. Slacken but do not remove bolt securing
bottom of timing belt upper front cover.

NOTE: Remove bolt when cover is not

& slotted.

2. Noting fitted position of longest screw, remove
5 screws securing timing beit upper front cover.

3. Remove timing belt upper front cover together
with seal.

10 OVERHAUL
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18G 1570

M124952

4. Rotate crankshaft clockwise to align camshaft
gear timing marks - 90" BTDC.

CAUTION: Do not use camshaft gears,

gear retaining bolts or timing belt to rotate
crankshaft.

5. Fit camshaft gear locking tool 18G 1570.

6. Check that timing mark on crankshaft pulley is
aligned with mark on timing belt lower cover.

- 18G1674
M124937

7. Fit fiywheel locking tool 18G 1674, tighten bolt.

CAUTION: Ensure tooth on tool 18G 1674
engages with teeth on flywheel not the
reluctor ring.

OVERHAUL 11
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M124945

8. Remove crankshatft pulley bolt and washer.
9. Remove crankshaft pulley.
10. Remove 3 bolts securing timing belt lower
cover.
11. Remove timing belt lower caver together with
seals.

M 124955

12. Remove and discard timing belt tensioner bolt.

13. Disengage index wire from its fitted position
whilst at the same time removing the timing
bell tensioner.

14. Ease liming belt from gears using the fingers
only.

15. Discard timing belt.

CAUTION: Timing belt must always be

replaced during engine overhaul. Do not

rotate crankshaft with timing belt removed
and cylinder head fitted:

Camshaft timing belt - automatic tensioner - refit

CAUTION: If the sintered gears have been

subjected to prolonged oil contamination,

they must be soaked in a solvent bath and
then thoroughly washed in clean solvent before
refitting. Because of the porous construction of
sintered material, oil impregnated in the gears
will emerge and contaminate the belt.

1. Clean timing gears, coolant pump drive gear
and tensioner pulley.

18G 1570

M124961

2. Check correct alignment of camshaft gear
timing marks, fit camshatt gear locking 100}
18G 1570.

=V

M124962

3. Check that crankshaft gear timing marks are
aligned with flange on oil pump - 90° BTDC.

12 OVERHAUL
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M124937

. Fit flywheel locking tool 18G 1674.

|

M124956

. Fit timing belt tensioner ensuring that index
wire is positioned over pillar bolt and that
tensioner lever is al 9 o'clock position.

. Fit a new tensioner securing bolt and tighten
bolt until it is just possible to move tensioner
lever.

. Using the fingers only, fit a new liming belt over
crankshaft gear, then camshaft gears,
lensioner pulley and coolant pump dnve gear
ensuring that the belt run between the
crankshalft gear and the exhaust camshaft gear
is kept taut.

. Check that timing belt is positioned centrally
around gears and lensioner pulley.

. Ensure inserts are fitted in timing belt lower
cover.

10.

11.

12.

13.

M124953

Fit timing belt lower cover ensunng correct
position of seals, fit screws and tighten to 9
Nm.

Fit crankshaft pulley to crankshaft gear
ensuring that indent on pulley locales over lug
on gear.

Fit crankshatt pulley bolt and washer, tighten to
205 Nm,

Remove camshaft gear and flywheel locking
tools 18G 1570 and 18G 1674.

OVERHAUL 13
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M124957

14. Using a 6 mm Allen key, rotate tensioner
anti-clockwise and align the centre of the
indent on the tensioner pointer to the index
wire.

CAUTION: Ensure that pointer approaches

index wire from above. Should pointer go

past index wire, release tension
completely and repeat tensioning procedure. M124958 I S

15. Ensuring that pointer maintains correct
position, tighten tensioner bolt to 25 Nm. 16. Using crankshaft pulley bolt, rotate crankshaft
2 turns clockwise and align camshaft gear
timing marks.

CAUTION: Do not use camshaft gears,
gear retaining bolts or timing belt to rotate
crankshaft.

17. Check that pointer is still correctly aligned with

index wire.
CAUTION: If pointer is not correctly
& aligned, carry out the following procedure.

18. Slacken tensioner bolt until it is just possible 1o
move the tensioner lever. Using a 6 mm Allen
key, rotate tensioner lever clockwise until
pointer is just above the index wire then rotate
tensioner lever anti-clockwise until pointer is
correctly aligned with index wire.

18. Ensuring that pointer maintains correct position
tighten tensioner bolt o 25 Nm.

20. Using crankshaft pulley bol, rotate crankshaft
2 turns clockwise and align camshaft gear
timing marks.

21. Check that pointer is still correctly aligned with
index wire.

14  OVERHAUL
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22. Ensure inserts are fitted in timing belt upper
front cover.

23. Fit timing belt upper front cover ensuring
correct position of seal, fit screws, tighten
screws and bottom bolt to 5 Nm.

OIL PUMP

Remove

1. Remove and discard camshaft timing belt.
2. Remove crankshatt timing gear.

12M1765

3. Noting fitted position of M6 x 20 bolt A/
remove and discard 9 bolts securing oil pump
to cylinder block.

12M1766

4. Remove oil pump assembly.

i NOTE: Dowel located.

5. Remove and discard oil pump gasket.
6. Remove and discard crankshaft front oil seal.

OVERHAUL 15



ENGINE

Inspection

12M1767

12M1768

1. Remove 2 screws and cover plate.
2. Remove and discard cover plate seal.

CAUTION: Two types of oil pump have

been fitted. The early type oil pumps, fitted

up to Engine No. 820000, can be identified
by having either a plain 6 mm diameter oil feed
hole or an 8 mm diameter oil feed hole with a 6
mm counterbore - A in illustration. Later type oil
pumps, fitted from Engine No. 820000 all have a
12 mm diameter oil feed hole with an 8 mm
diameter offset counterbore - B in illustration.
Later type oil pumps may be fitted as
replacements to all engines but early type
pumps may not be fitted to engines from Engine
No. 820000.

4. Remove all traces of Loctite from cover plate
securing screws and tapped holes in oil pump
body; ensure screw holes are clean and dry.

N

SR ] I

3. Check rotor clearances:
a. Outer rotor to housing = 0.28 - 0.36 mm
b. Inner rotor tip = 0.05 - 0.13 mm
c. Rotor end float = 0.02 - 0.06 mm
Renew pump assembly if housing is scored or
clearances are excessive.

16  OVERHAUL
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Oil pressure relief valve

—_

AN

12M3531

. Unscrew plug, discard sealing washer.
. Remove spring and relief valve sleeve

assembly.

. Check that valve sleeve slides freely in bore

and thatl bore and sleeve are free from scoring
and corrosion.

NOTE: Light corrosion may be removed
using grade 600 emery cloth soaked in
engine oil.

4, Check free length of spring:

Spring free length = 38.9 mm

Replace relief valve as an assembly if scoring
of plunger is evident or free length of spring is
less than specified. Replace oil pump if relief
valve bore is scored.

. Remove all traces of Loctite from plug and

threads in relief valve bore.

2 CAUTION: Do not use a tap.

6. Apply Loctite 577 to threads of plug.
7. Fit plug, use a new sealing washer.

Oil pump assembling

Ll o

- ol

. Ensure outer rotor identification marking faces

outward.

Lubricate pump rotors with engine oil.
Lubricate a new cover plate seal with engine
ail.

Fit cover plate seal and cover plate.

. Apply Loctite 222 to cover plate securing

screws, fit and tighten screws.

. Check that pump rotates freely.

OVERHAUL 17
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Oil pump - refit

1.
2.

o s w

A

7.

18

Clean oil pump.

Using gaskel removal spray and a plastic
scraper, remove all iraces of gasket from oil
pump.

Clean oil seal running surface on crankshaft.
Fit a new, dry, oil pump gasket.

. Turn oil pump rotor to align drive with

crankshaft.

. Fit oil seal protector sleeve, from seal kit, over

crankshaft end.

NOTE: This will assist in locating oil pump
inner rotor.

12M1769

Fit oil pump, fit new Patchlok bolts, M6 x 20
bolt at position 3. Tighten in sequence shown
10 10 Nm.

J 18G 1587

. nnu-unnnurn-u7/

12M3596

. Ensure oil seal protector sleeve is located over

end of crankshaft.

. Position new crankshaft front oil seal on

crankshaft against oil pump housing. Drift seal
into position using tool 18G 1587.

,-.. CAUTION: Oil seal must be fitted dry.

10.

11.
12.
13.

Remove tool 18G 1587 and oil seal protector
sleeve.

Clean crankshaft timing gear.

Fit crankshaft timing gear.

Fit and adjust a new camshaft timing belt.

OVERHAUL
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COOLANT PUMP

Remove

1. Remove and discard camshaft timing belt.
2. Remove thermostat and housing.

M124980

3. Rear cover fitted: Remove screw securing
timing belt rear cover to coolant pump.

4. Noting their fitted position, remove bolts and
pillar bolt securing coolant pump.

NOTE: 2 pillar bolts are fitted to some
& engines.

5. Release coolant pump from 2 dowels and rear
cover.

6. Remove coolant pump.
7. Remove and discard 'O’ ring from pump.

Inspection

1. Check for movement of pump spindie in
bearing and for coolant leakage from seal.

Refit

1. Clean pump, mating face and dowels.
2. Fit new 'O’ ring to coolant pump, use RTV
sealant to retain 'O’ ring.

3. Fit coolant pump to cylinder block, fit bolts and
pillar bolt(s) and tighten in sequence shown 1o
10 Nm,

4. Rear cover fitted: Fit timing belt rear cover
securing screw, tighten to 9 Nm.

5. Fit thermostat and housing.

6. Fit and adjust a new camshaft timing beit.

OVERHAUL 19
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THERMOSTAT

Remove

20

O

12M0558

. Remove 2 bolts securing coolant rail to cylinder

block, release rail from thermostat cover.

. Remove bolt securing thermostat housing and

dipstick tube to cylinder block.

. Withdraw thermastat housing from coolant

pump.

4 12M0559

. Remove and discard 'O’ rings from themmostat

housing and cover.

. Remove 3 bolts and remove cover from

thermostat housing.
Withdraw thermostat from housing.
Remove and discard seal from thermostat.

Inspection

1. Test thermostat using thermostat test

equipment, renew thermostal if necessary.

2. Themmostal open = 88° C

Starts to open =85°t091°C
Fully open = 100° C

. Clean thermostat housing, cover and sealing

faces.

. Lubricate new 'O’ rings with silicone grease

and fit to thermostat housing and cover.

. Fit a new seal to thermostat.
. Align and fit thermostat to shoulder in

thermostat housing.

. Fit cover to thermostat housing, fit and tighten

bolts to 8 Nm.

CAUTION: Torque figure must not be
exceeded.

6. Fit themmostat housing to coolant pump, align

dipstick tube bracket, fit and tighten bolt to 10
Nm.

7. Connect coolant rail to thermostat cover.
8. Align coolant rail to cylinder block, fit and

tighten bolts to 25 Nm.

OVERHAUL ’ .



FLYWHEEL AND STARTER RING GEAR

Flywheel - remove

<L —18G1674
M124937

1. Fit flywheel locking tool:
Flywheel without reluctor ring use 18G 1571.
Flywheel with reluctor ring use 18G 1674.

CAUTION: Ensure tool engages teeth on
flywheel not the reluctor ring.

NOTE: Flywheel without reluctor ring
& illustrated.

2. Remove and discard 6 bolts securing flywheel.
3. Using assistance, remove flywheel from
crankshaft.

j NOTE: Dowel located.

OVERHAUL 21
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Starter ring gear - remove

Y /e

12M 1936A

Remove flywheel.

Dnll a 3 mm diameter hole at root of 2 teeth.
Apply a cold chisel to root of teeth, break ring
gear and remove from flywheel.

ol

WARNING: Suitable eye protection must
be worn.
Starter ring gear - refit
1. Heal ring gear evenly to 350°C, indicated by
light BLUE colour. Locate ring gear on flywheel
and press hard against flange.
g WARNING: Handle hot ring gear with care.

2. Allow ring gear to air cool.
3. Fit flywheel.

Flywheel - refit Sy

CAUTION: Flywheels fitted to VVC engines

have a reluctor ring with 4 teeth at

unequally spaced intervals missing whilst
flywheels fitted to engines with plug top coil
ignition have reluctor rings with equally spaced
teeth . If the flywheel is to be replaced, it is
essential that the replacement is of the correct

type.

1. Clean flywheel and crankshaft faces.
Use a clean bolt with two saw cuts along
threads and clean adhesive from threaded
holes in crankshaft.

2. Using assistance, fit flywheel to crankshaft, fit
and tighten new Patchiok bolts to 80 Nm.

22  OVERHAUL
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CYLINDER HEAD

Cylinder head - K8 engines - remove

CAUTION: If crankshaft is to be removed

during overhaul, it will be necessary to

check and record crankshaft end-float
prior to removing cylinder head.

12M0553A

1. Remove and discard camshaft timing belt.

CAUTION: Do not rotate crankshaft whilst
timing belt is removed and cylinder head
is fitted, pistons will contact the valves.

2. Disconnect tensioner spring, remove pillar bolt,

screw, tensioner and spring.
3. Disconnect ht leads from spark plugs.

= =ROVER:

120 0852 A

4. Remove 4 screws securing ht lead brackets,
remove brackets.

y 8 10 12 6 a
N— =

: OF — ROV ER =
3 B 1 9 7 2
12M0549

5. Using sequence shown, progressively slacken
and remove 12 bolts securing camshaft cover.
6. Remove camshatt cover, discard gasket.

Mark distributor flange for refitting reference.
Remove 2 screws securing distributor.
Remove distributor, discard 'O’ ring.

Remove any debris from spark plug recesses,
remove and discard 4 spark plugs.

c®moN

OVERHAUL 23



ENGINE

11.
12.

13.
14.

A

12M 0548A

Use tool 12-182 to hold camshaft gear against
rotation.

Remove bolt and plain washer securing
camshatft gear.

Remove camshaft gear.

Remove screws securing upper part of timing
belt rear cover to cylinder head and screw
securing rear of cover to coolant pump, remove
cover.

NOTE: This is the longest of the rear cover
securing screws.

15. Check and record crankshaft end-float.

24

16. Using sequence shown, progressively slacken
10 cylinder head to oil rail bolts. Remove bolts
and store in fitted order.

CAUTION: Removal of cylinder head bolits

will result in a 'tightening-up’ of the

crankshaft, rotation of crankshaft must,
therefore, be kept to a minimum. Do not rotate
crankshaft until cylinder liner retainer clamps
18G 1736 are fitted.

17. Using assistance, remove cylinder head
assembly.

CAUTION: Cylinder head is dowel located,

do not tap it sideways to free it from

cylinder block. Place cylinder head on
wooden blocks to prevent damaging valves.

18. Remove and discard cylinder head gasket,

OVERHAUL
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12M1770

19. Assemble cylinder liner retainer clamps 18G
1736 to cylinder head bolts. Position retainer
clamps on cylinder liners ensuring clamps do
nol protrude over liner bores. Screw cylinder
head bolts into oil rail and tighten sufficiently to
retain clamps.

CAUTION: Ensure that bolts used are
425 those originally fitted in that location

Cylinder head - K16 Non VVC engines fitted with
distributor - remove

CAUTION: If crankshaft is to be removed

during overhaul it will be necessary to

check and record crankshaft end-float
prior to removing cylinder head.

1 18G 1570

M124930

1. Remove and discard camshaft timing beit.

CAUTION: Do not rotate crankshaft whilst
timing belt is removed and cylinder head
is fitted, pistons will contact the valves.

2. Engines fitted with manual timing belt
tensioner:- Disconnect tensioner spring,
remove bolt, screw, tensioner and spring.
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ENGINE

M124931

3. Release 2 screws and remove spark plug
cover.

4. Disconnect 4 plug tubes from spark plugs.
Remove any debris from spark plug recesses,
remove and discard 4 spark plugs.

5. Lift clip plate and grommet and position plug
leads aside.

6. Remove 2 bolts and air cleaner support
bracket.

7. Progressively slacken then remove bolts and
on early engines, 2 pillar bolts securing
camshaft cover.

NOTE: On later engines, pillar bolts have
been replaced by ‘cast-in’ supports which
are an integral part of the camshaft cover.

8. Remove camshaft cover assembly, remove
and discard gasket.
9. Check and record crankshaft end-float

10. Release 2 screws and remove distributor cap.
11. Remove and discard screw securing rotor arm.
12. Remove rotor arm.

13. Remove anti-flash shield.

M124973

NOTE: Later engines are fitted with

modified camshafts which incorporate a

reluctor ring and the procedure for
removing cylinder head bolts differs from early
engines. Commencing engine numbers for the
modified camshafts are listed in information.
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14.

8RM 0740

Using sequence shown, progressively slacken
cylinder head bolts:

Early engines:- bolts 1 to 8, remove bolts 1 to
8 and store in fitled order.

Later engines fitted with modified camshafts.-
bolts 1 to 6, remove bolls 1 to 6 and store in
fitted order.

NOTE: It will be necessary to carry out the
following operations in order to remove
the remaining bolts.

18G 1570 12-182

12M0576B

15. Remove locking tool 18G 1570 from camshaft
gears.

16. Using tool 12-182, turn both camshafts
clockwise to gain access to bolts:
Early engines:- bolts 9 and 10.
Later engines fitted with modified camshafts -
bolts 7 and 8.
Progressively slacken then remove the
remaining bolts and store in fitted order.

CAUTION: Removal of cylinder head bolts

results in a 'tightening-up' of crankshaft;

rotation of crankshaft must, therefore, be
kept to a minimum. Do not rotate crankshaft until
cylinder liner retainer clamps 18G 1736 are fitted.

17. Suitably identity each camshaft gear to its
respective camshaft and using tool 12-182 to
hold camshaft gear against rotation, remove
bolt and plain washer from each camshaft
gear,

18. Remove camshalft gears.
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19—

12MO577A

19. Remove screws securing upper par of timing
belt rear cover to cylinder head and screw
securing rear of cover to coolant pump.

NOTE: This is the longest of the rear cover

{ 5 Securing screws.

20. Remove timing belt tensioner pillar bolt.
21. Using assistance, remove cylinder head
assembly from cylinder block.

CAUTION: Cylinder head is dowel located,

do not tap it sideways to free it from

cylinder block. Place cylinder head
assembly on blocks of wood to prevent
damaging valves.

22. Remove and discard cylinder head gasket.

12M1770

23. Assemble cylinder liner retainer clamps 18G
1736 to cylinder head bolts. Position retainer
clamps on cylinder liners ensuring clamps do
not protrude over liner bores. Screw cylinder
head bolts into oil rail and tighten sufficiently to
retain clamps.

CAUTION: Ensure that bolts used are
those originally fitted in that location.
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Cylinder head - K16 non VVC engines fitted with
plug top coil ignition system - remove

NOTE: Commencing engine numbers for
these engines are listed in Information

CAUTION: If crankshaft is to be removed

during overhaul it will be necessary to

check and record crankshaft end-float
prior to removing cylinder head.

1. Remove and discard camshaft timing belt.
CAUTION: Do not rotate crankshaft whilst

timing belt is removed and cylinder head
is fitted, pistons will contact the valves.

M124959

2. Noting that shortest screw is fitted in centre of
spark plug cover, remove 3 screws securing
cover to camshaft cover.

3. Remove spark plug cover.

I fitted

10.
11.

. Disconnect ht lead and plug tube from No. 4

spark plug.

Remove 2 bolts securing front coil lo camshatt
cover.

Carefully raise coil until plug tube is
disconnected from No. 1 spark plug,
disconnect multiplug from coil.

Disconnect ht lead and plug tube from No. 2
spark plug.

. Remove 2 bolts securing rear coil to camshaft

cover.

. Carefully raise coil until plug tube is

disconnected from No. 3 spark plug.
Disconnect multiplug from coil.
Release hamess from clips.
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13.
14.
15.

16.

30

M124939

Remove boltl securing camshaft sensor to
camshaft cover, withdraw sensor.
Remove and discard 'O’ ring.

Release hamess from clip.

Position harness aside.

M124978\ (===

Remove 2 bolts securing multiplug bracket to
camshaft carrier, remove bracket.

All cylinder heads

17.

18.

19.

20.

21,

Remove any debris from spark plug recesses,
remove 4 spark plugs.

M124963

Progressively slacken then remove 15 bolts
securing camshaft cover.

Remove camshaft cover, remove and discard
gasket.

Check and record crankshaft end-float.

¢ (O[O 130110) 3)

Q
5 9 7

BRM 0740

Using sequence shown, progressively slacken
cylinder head bolts 1 to 6.

NOTE: It will be necessary to carry oult the
following operations in order to remove
the remaining bolts.

OVERHAUL
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M12 4964A

22. Remove camshaft locking tool 18G 1570.

23. Using tool 12-182, rotate inlet and exhaust
camshafts clockwise until reluctor rings clear
bolt heads 7 and 8.

24. Progressively slacken cylinder head bolts 7 to
10.

25. Remove 10 cylinder head bolts and store in
fitted order.

CAUTION: Removal of cylinder head bolts

results in a 'tightening-up’ of crankshaft;

rotation of crankshaft must, therefore, be
kept to a minimum. Do not rotate crankshaft until
cylinder liner retainer clamps 18G 1736 are fitted.

26. Suitably identify each camshatft gear to its
respective camshaft and using tool 12-182 to
hold camshaft gear against rotation, remove
bolt and plain washer from each camshaft

gear.
27. Remove camshaft gears.

M124969

NOTE: Timing belt rear cover fitted to
engine with 5 bolt front engine mounting
illustrated.

28. Remove screw securing rear of timing belt rear
cover to coolant pump.

NOTE: This is the longest of the rear cover
& Securing screws.

29. Remove screws securing timing belt rear
cover, remove cover.

30. Remove timing belt tensioner pillar bolt.

31. Using assistance, remove cylinder head
assembly from cylinder block.

CAUTION: Cylinder head is dowel located,

do not tap it sideways to free it from

cylinder block. Place cylinder head
assembly on blocks of wood to prevent
damaging valves.

32. Remove and discard cylinder head gasket.
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12M1770

33. Assemble cylinder liner retainer clamps 18G
1736 to cylinder head bolis. Position retainer
clamps on cylinder liners ensuring clamps do
not protrude over liner bores. Screw cylinder
head bolts into oil rail and tighten sufficiently to
retain clamps.

CAUTION: Ensure that bolts used are
& those originally fitted in that location.

Cylinder head - K16 VVC engines - remove

CAUTION: If crankshaft is to be removed

during overhaul it will be necessary to

check and record crankshaft end-fioat
prior to removing cylinder head.

1. Remove and discard camshaft timing belt.
CAUTION: Do not rotate crankshaft whilst

& timing belt is removed and cylinder head
is fitted, pistons will contact the valves.

18G 1570

M124932A

2. Ensure that tool 18G 1570 is fitted to camshaft
gears.

3. Suitably identify each camshaft gear to its
respective camshaft and using tool 12-182 1o
restrain camshaft gears against rotation,
remove bolt and plain washer securing each
camshafi gear.

4. Remove ool 18G 1570, remove camshaft
gears.

32 OVERHAUL



ENGINE }'@]

5. Remove screws securing timing belt upper rear Later engines
cover to cylinder head and rear of cover to
coolant pump, remove cover.

7 NOTE: This 1s the longest of the rear cover
/ '\ securing screws

M124939

12. Remove bolt securing camshaft sensor,
remove sensor.

Wie Ree 13. Remove and discard 'O’ ring.

14. Release hamess from clip.

NOTE: Camshaft cover fitted to early

& engines illustrated.

Remove 2 screws securing spark plug cover.

Remove spark plug cover.

Disconnect 4 plug tubes from spark plugs.

Remove any debris from spark plug recesses.

. Remove and discard 4 spark plugs.

. Release HT leads from camshaft rear belt
cover.

SoomNo

_—
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All engines

o

M12 6331

p NOTE: Camshaft cover fitted to early
(3 engines illustrated.
5. Progressively slacken, then remove 15 bolts
securing camshaft cover.
16. Remove camshaft cover, remove and discard
gasket.
17. Check and record crankshaft end-float.

18. Using sequence shown, prograssively slacken
then remove 10 cylinder head to oil rail bolts.
19. Remove boits and store in fitted order.

CAUTION: Removal of cylinder head bolts
results in a 'tightening-up’ of crankshaft;
rotation of crankshaft must, therefore, be

kept to a minimum. Do not rotate crankshaft until
cylinder liner retainer clamps 18G 1736 are fitted.

20. Using assistance, remove cylinder head
assembly.

CAUTION: Cylinder head is dowel located

do not tap it sideways to free it from

cylinder block. Place cylinder head on
blocks of wood to prevent damaging valves.

21. Remove and discard cylinder head gasket.

12M1770

22. Assemble cylinder retainer clamps 18G 1736
to cylinder head bolts. Position retainer clamps
on cylinder liners ensuring that clamps do not
protrude over liner bores. Screw cylinder head
bolts into oil rail and tighten sufficiently to retain
clamps.

CAUTION: Ensure that bolts used are
& those originally fitted in that location.
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Camshafts - K8 and all K16 Non VVC engines -
check end-float

1. Check end-floal of each camshaft using a DTI.

Camshaft end-float = 0.06 to 0.19 mm
Service limit = 0.3 mm

2. Renew components as necessary 10 achieve
correct end-float.

&

Camshafts - K16 VVC engines - check end-float

Inlet camshafts

12M3493

. Assemble a suitable DTi to camshaft carrier
with stylus of gauge contacting face of front
camshaft number 4 cam.

. Move camshatft fully rearwards and zero
gauge.

. Move camshaft fully forwards and note
end-float reading on gauge:

Inlet camshaft end-float = 0.0310 0.15 mm
Service limit = 0.25 mm

. Repeat above procedure for rear camshaft with
stylus of gauge contacting face of number 5
cam.

. Renew camshaft/VVC assemblies as
necessary to achieve correct end-float.
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Exhaust camshaft

7.

36

Check camshaft end-float using a DTI.
Exhaust camshaft end-float = 0.06 to 0.19 mm
Service limit = 0.3 mm

Renew components as necessary to achieve
correct end-float.

Camshaft carrier and camshafts - K8 and all K16
Non VVC engines - remove

K8

12M0578

1. Using sequence shown, progressively slacken
22 bolts securing camshaft carrier to cylinder
head until valve spring pressure is released;
remove bolts.

12M1994

2. Remove camshaft carrier.

,-, NOTE: Dowel located.
3.
4.
5.

Remove camshaft.

Remove and discard camshaft oil seals.
Using a stick magnet, remove 8 tappets from
cylinder head. Retain tappets in their fitted
order and invert 1o prevent oil loss.

OVERHAUL



ENGINE

K16

M124973

CAUTION: Camshafts fitted to later

engines incorporate a reluctor ring, these

camshafts are not interchangeable with
those fitted to early engines. Commencing
engine numbers for the modified camshafts are
listed in Information.

rx’,??'—’t—*:— Smr9
‘m’ 1)

/ﬁ Y- ./,.;\l /’: ' g

» K BB

g 9 Q16

NOTE: Camshafts incorporating a reluctor

& ring illustrated.

6.

8.

Remove 2 bolts securing blanking plate to rear
of camshaft carrier, remove plate.

NOTE: On engines fitted with plug coil
ignition, blanking plates are fitted for both
inlet and exhaust camshafts.

Using sequence shown, progressively slacken
26 bolts until valve spring pressure is released.
Remove bolts.

Remove camshali carrier.

i NOTE: Dowel located.

10.
11.

Suitably identify each camshaft to its fitted
position, remove camshafts.

Remove and discard oil seals from camshafts.
Using a stick magnet, remove 16 tappets from
cylinder head. Retain tappets in fitted order
and invert o prevent oil loss.
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Camshaft carrier and camshafts - K16 VVC
engines - remove

12M3481

1. Remove 4 bolts securing camshaft rear belt
cover, remove cover.

12-182 —
®
00O
©)0-
O OF o
2 \o
12M3482A

2. Using tool 12-182, rotate inlet camshaft rear
timing gear until timing marks on both rear
gears are facing outwards.

NOTE: With timing marks in this position,

the lobes of numbers 3, 4, 5 and 6 cams

on the inlet camshafts should be facing
upwards.

3. Suitably identify each rear camshaft gear to its
respective camshaft.

5 12182 —

12M3483A 7 4

4. Using tool 12-182, restrain rear inlet camshatt
timing gear and remove bolt and washer
retaining gear.

5. Repeat above procedure for exhaust camshaft
rear timing gear.

6. Remove tool 12-182 from gear.

7. Remove both rear timing gears from
camshafts, remove and discard rear timing
belt.

CAUTION: Rear timing belt must always

be replaced during engine overhaul. Do

not rotate crankshaft with front timing belt
removed and cylinder head fitted.

12M3485 8

8. Remove bolts securing camshaft rear timing
beit backplate.
9. Remove rear timing belt backplate.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

12M3486A

Remove oil temperature transmitter, from
hydraulic control unit, remove and discard
sealing washer.

Remove 3 bolts securing hydraulic control unit
to camshaft carrier.

Withdraw hydraulic control unit, remove seal
plate.

Remove and discard 2 labyrinth seals and rack
seal from seal plate.

CAUTION: Take care not to damage
labyrinth seal retaining lugs on seal plate.

14 18G1299-A1

Il

3
12M3494 18G1299-A

Fit camshaft gear bolt to front VVC
mechanism.

Screw tool 18G 1299A and 18G 1299A-1 into
oil seal.

Remove VVC housing oil seal by tightening
centre bolt of tool, discard oil seal.

Remove camshaft gear bolt.

Repeat above procedures for rear VVC
housing oil seal.

19.

20.

12M3487A 19

Remove and discard 2 bolts securing each
VVC housing to cylinder head.

Slacken 2 bolts securing each VVC housing to
camshaft carrier by 1 turn.

,: CAUTION: Do not exceed 1 turn.

21,

12M3488

Using sequence shown, progressively slacken
and noting the position of 4 longest bolts,
remove 32 bolts securing camshaft carrier to
cylinder head.
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22 22

e |

1203489 24

CAUTION: During the following

operations, it is essential to ensure that

front and rear inlet camshafts are retained
in their respective VVC assemblies. If camshafts
are removed from their VVC assemblies, then
complete assembly must be replaced; it is not

permissible to refit camshafts to VVC
assemblies.

22. Ensunng that front and rear inlet camshafts are

retained in camshatt carrier and VVC

assemblies, carefully release camshaft carner

from cylinder head.

AN

NOTE: Dowel located.

23. Lift camshaft carrier together with front and

rear inlet camshafts off cylinder head

CAUTION: Ensure that exhaust camshaft
is retained in cylinder head as camshaft

carrier is removed.

24. Ensuring that front and rear inlet camshafts are

retained in camshaft carner, invert carner

12M3526A

25. Slacken but do not remove 2 bolts securing
each VVC housing to camshaft carrier.

NOTE: Bolts should only be slackened
sufficiently to enable timing plates 18G
1770/1 and 18G 1770/2 to be fitted.
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26.

27.

28.

29,

30.

31

- 1B8G1770

18G1770/2

18G1770

18G1770M

|

30
12M3490

Fit timing plates 18G 1770/1 1o front and 18G
1770/2 to rear VVC assemblies.

Assemble clamps 18G 1770 to front and rear
inlet camshatfts and VVC assemblies, fit
camshaft gear bolts and washers lo retain
clamps.

Suitably identity each VVC assembly to its
fitted position. Do not attempt to interchange
front and rear assemblies.

Remove and discard 2 bolts securing each
VVC housing to camshafi carrier,

Remove front and rear camshaltts together with
VVC assemblies.

CAUTION: Do not remove clamps 18G
1770.

Remove control shaft from camshaft carrier.

12M3521

32. Remove exhaust camshaft from cylinder head.

M124973

CAUTION: In order to commonise exhaust

camshafts between VVC and non VVC

engines, modified exhaust camshafts
incorporating a reluctor ring are fitted to later
engines, these camshafts are not
interchangeable with those fitted to early
engines. Commencing engine numbers for the
modified camshafts are listed in Information.

33. Remove and discard exhaust camshaft oil
seals.

34. Using a stick magnet, remove 16 tappets from
cylinder head. Retain tappets in their fitted
order and invert to prevent oil loss.
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Tappets - inspection

1. Check tappets for signs of wear, sconng and
overheating.

2. Measure outside diameler of tappet,
measurement must be taken half-way along
tappet body.

Tappet outside dia. = 32.959 to 32.975 mm

3. Ensure oll hole in each tappet i1s clear.

i NOTE: Retain tappets in their fitted order

and keep them inverted to prevent oil loss.

12M1771A

Non VVC engines

CAUTION: A modified tappet has been

introduced and will be supplied as a

replacement for all non VVC engines. The
above illustration show the early tappet A and
modified tappet B. When the modified tappets
are already fitted to an engine, they may be
replaced on an individual basis but may only be
fitted as replacements for early tappets in
cylinder sets.

VVC engines

CAUTION: Tappets fitted to VVC engines

are lighter than those fitted to non VVC

engines and whilst similar in appearance
to the early tappets A illustrated above, it is
essential that early tappets are not fitted to VVC
engines. To ensure that correct replacement
tappet is fitted, measure overall length of tappet:

Early tappet - Non VVC engines = 26.0 mm
Later tappet - VVC engines = 24.5 mm

Camshafts and timing gears - K8 and all K16 Non
VVC engines - inspection

Camshafts

NOTE: Carry out camshaft inspection after
& removal of valves

1. Clean camshalft(s), camshaft carrier and
cylinder head bearing surfaces, use suitable
solvent 1o remove sealant.

2. Inspect cams and beanng joumals for wear,
pitting and scoring; replace components as
necessary.
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Checking camshaft bearing clearance - Non VVC
engines

K8

6. Measure widest portion of Plastigage on each
journal:

K16 Camshatt bearing clearance = 0.060 to 0.094
mm
Service limit = 0.15 mm
If clearance is excessive, fit new camshafi(s)
and repeat check. If clearances are still
excessive, replace cylinder head and camshaft
carrier assembly.

CAUTION: If replacement camshafts are to
be fitted, ensure they are correct for
engine being worked on.

3. Position camshafi(s) in cylinder head and place
Plastigage across each journal. .
4. Fit camshaft carrier and tighten bolts in \
sequence shown to 10 Nm. Do not rotate
camshaft(s).
5. Progressively slacken bolts and then remove

camshaft carrier. 7 BAM 3526

7. Remove drive pin from old camshaft and fit to
new with its split towards centre of camshaft.

8. Remove all traces of Plastigage using an oily
rag.
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Timing gears - Non VVC engines

1. Clean timing gears, check gear teeth for
damage and drive pin slol for wear, replace
gears as necessary.

CAUTION: If gears have been subjected to

prolonged exposure to oil contamination,

they must be soaked in a solvent bath and
then thoroughly washed in clean solvent.

Camshafts and timing gears - K16 VVC engines -
inspection

Camshafts

NOTE: Carry out camshaft inspection after
& removal of valves.

1. Clean camshaft carrier and cylinder head
bearing surfaces, use suitable solvent to
remove sealant.

CAUTION: Do not remove clamps 18G
1770 whilst cleaning or inspecting inlet
camshafts.

2. Inspect cams and bearing journals for wear,
pitting and scoring, replace components as
necessary.

NOTE: Inlet camshafts and VVC
mechanisms will only be supplied as an
assembly.
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Checking camshaft bearing clearance - VVC
engines

1. Position exhaust camshaft in cylinder head and
place a strip of Plastigage across each
camshaft joumnal.

18G1770

18G1770/2

18G1770 18G1770M1
(=)
4 5( (((©

12M3516A >

2. Rotate front and rear VVC control sleeves until
timing plates 18G 1770/1 - front and 18G
1770/2 - rear can be inserted through the
housing and into the control sleeve slot.

CAUTION: Do not remove clamps at this
stage, reposition clamps as necessary to
enable timing plates to be fitted.

3. Place a strip of Plastigage across each inlet
camshaft joumal on camshaft carrier and
position front inlet camshaft and VVC housing
in camshaft carrier.

4. Position rear inlet camshaft and VVC housing
in camshaft carrier.

5. Fit and lightly tighten a slave M6 bolt to retain
front and rear VVC housings to camshaft
carrier,

6. Remove clamps 18G 1770.

CAUTION: During the following operations

it is essential to ensure that front and rear

inlet camshafts are retained in their
respective VVC assemblies and the camshaft
carrier.

7. Invert camshaft carrier and fit to cylinder head.

12M3503

B. Fit 32 bolts noting that 4 longest bolts are fitted
at each end of camshaft carner.

8. Using sequence shown, progressively tighten
bolts 10 Nm.

j CAUTION: Do not rotate camshafts.

10. Progressively slacken then remove 32 bolls
securing camshaft carrier to cylinder head.

11. Carefully release camshait carnier from cylinder
head.

12. Lift camshaft carrier together with front and
rear inlel camshafts off cylinder head.

CAUTION: Ensure that exhaust camshaft
& is retained in cylinder head.

13. Invert camshaft carrier.
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18G1770

18G1770/2

18G1770

X

18G1770M1

16
12M3518A

14. Assemble clamps 18G 1770 to front and rear

inlet camshafts and VVC assemblies, fit
camshaft gear bolts and washers 1o retain
clamps.

15. Remove slave bolts securing VVC housings to

camshaft carrier.
16. Remove front and rear inlet camshatts and
VVC housings from camshaft carrier.

CAUTION: If new VVC housing gaskets
have been fitted do not remove timing
plates 18G 1770/1 and 18G 1770/2.

1.

18.

19.

12M3666

N

Measure widest portion of Plastigage on each
inlet camshaft journal on camshaft carrier:
Inlet camshatt bearing joumal clearances:

25 mm diameter journals = 0.025 to 0.060 mm
Service limit = 0.1 mm

40 mm diameter journals = 0.030 to 0.070 mm
Service limit = 0.1 mm

Measure widest portion of Plastigage on each
exhaust camshaft journal:

Exhaust camshaft bearing clearance = 0.060 to
0.094 mm

Service limit =0.15 mm

If bearing clearances on any camshaft are
excessive, fit new exhaust camshaft or inlet
camshafls and VVC assemblies and repeat
check. If clearances are still excessive, replace
cylinder head and camshaft carrier assembly.
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CAUTION: If replacement exhaust
& camshaft is to be fitted, ensure it is correct
for engine being worked on.

NOTE: Inlet camshafts are only supplied
& with VVC mechanisms as an assembly.

20. Remove exhaus! camshaft from cylinder head.
21. Remove all traces of Plastigage using an oily
rag.

Timing gears - VVC engines

CAUTION: If gears have been subjected to

prolonged exposure to oil contamination,

they must be soaked in a solvent bath and
then thoroughly washed in clean solvent.

Ensure reference marks are not erased.
1. Clean timing gears, check gear leeth for

damage and dnve pin slot for wear, replace
gears as necessary.
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Valves and springs - remove

1. Support cylinder head clear of valves; use
hollow drift and tap each spring cap to free
collets.

2. Position cylinder head on ils exhaust manifold
face.

NOTE: K16 engine: Remove inlet valves
with cylinder head in this position.

184G 15191 @4@

18G 1518 BRM 0075

NOTE: K16 Non VVC cylinder head

& illustrated.

3. Using tool 18G 1519 and adapter 18G 1519/1,
compress valve spring.

4. Remove 2 collets from valve stem using a
magnet.

5. Remove tool 18G 1519.

BAM 3527

NOTE: K16 Non VVC cylinder head

& illustrated.

6. Remove spnng cap and valve spnng.
7. Remove valve.
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8. Using 18G 1577, remove and discard valve
stem seal.

9. K8: Hepeat above operations to remove all
remaining valves.
K16: Repeat above operations to remove
remaining inlet valves.

CAUTION: Retain valves and springs in
fitted order.

K16

10. Position cylinder head on its inlet manifold
face.

11. Repeat above operations to remove exhaust

valves and valve stem seals.

CAUTION: Retain valves and springs in
fitted order.

Cylinder head - cleaning

1. Clean sealing surfaces on cylinder head and

camshaft carrier.

Use foam action gasket remover and a plastic
scraper - DO NOT USE A METAL SCRAPER
ON SEALING SURFACES.

Clean inlet and exhaust manifold joint faces

. De-carbonise combustion areas of cylinder

head and valves as necessary.

. Blow out oilways and waterways, ensure oil

fead to camshalfl carrier is clear.

NOTE: Cylinder heads fitted to later
engines have a 4.5 mm diameter oil drain
hole drilled through the head from the

camshaft oil seal recess: ensure drilling is clear,

4. K8 engine: Check fuel pump blanking plate - if

fitted for signs of oil leakage. Replace gasket if
necessary, lighten blanking plate nuts to 25
Nm.
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Cylinder head - inspection Valve springs - inspection

1. Check cylinder head for damage, pay particular
attention to gasket face of cylinder head. 1. Check condition of valve springs:

NOTE: Valve springs are either colour
& coded or plain:

K8 - Yellow/red
K16 - Non VVC engines - Plain
K16 - VVC engines - Blue

K8

Free length = 46.2 mm

Fitted length = 37.0 mm

Load - valve closed = 255 + 12 N
Load - valve open =535 £ 20 N

K16 - Non VVC engines

Free length = 50.0 mm

Fitted length = 37.0 mm

Load - valve closed =250 +12 N
Load - valve open =450 + 18 N

2. Check cylinder head face for warping, across
centre and from corner to comer:
Cylinder head:
Maximum warp = 0.05 mm K16 - VVC engines
3. Check cylinder head height:

New = 118.95 to 119.05 mm. Free length = 47.6 mm

Fitted length = 37.0 mm
Load - valve closed =210 t 13 N
Load - valve open =440 +22 N

Cylinder heads may be refaced:
Reface limit = 0.20 mm

CAUTION: Cylinder heads fitted to K16

engines with automatic timing beit

tensioners are not interchangeable with
those fitted to engines with manual tensioners.
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Valves and guides - inspection

= =)

}_
g \é é § . 12M3663 ©

12M 3662 ’

NOTE: Two types of exhaust valve may be

: . . . k existi \ i A
fitted, standard valves, A in illustration or 3. Gheck exsting vall 8 slom Fliameters ]
e : replace any valve if stem diameter is less than
carbon break valves, B in illustration. specified
Car r valves m [ ifi e :
. b°." arean gy 4 na4centitisc by {he 4, Check inlet and exhaust valve 1o guide
machined profile C on the valve stem. To prevent : : )
o clearances C using the following procedures:
exhaust valves from sticking, standard valves G : ;
i 5. Insert valve into its respective guide.
should be replaced with carbon break valves ;
. i 6. Extend valve head 10 mm out of valve guide
during engine overhaul. s ;
and position suitable DT1 gauge to rear of valve
head.
. 7. Move valve towards front of cylinder head,

pre-load gauge to valve head then zero gauge.
8. Move valve towards rear of cylinder head,
record reading obtained to give valve stem to
guide clearance B.
. Repeat above procedures for each valve in
tum.

/_\J/

©w

18G 177
18G 177

e

12M

1. Remove carbon deposits from exhaust valve
guides using tool:
K8 - 18G 1772
K16 - 18G 1771

CAUTION: Tool must be inserted into
valve guide from combustion face side of
cylinder head.

2. Remove carbon from inlet valve guides, inlet
and exhaust valves and valve seat insers.
Remove all loose particles of carbon on
completion.
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K8

Valve stem diameter A:

Inlet = 6.960 to 6.975 mm

Exhaust = 6.952 to 6.967 mm
Valve guides:

Inside diameter B:= 7.000 to 7.025 mm
Valve stem to guide clearance C:

Inlet = 0.025 to 0.065 mm

Service limit = 0.07 mm

Exhaust = 0.033 to 0.073 mm

Service limit=0.11 mm

K16

Valve stem diameter A:

Inlet = 5.952 to 5.967 mm

Exhaust = 5.947 to 5.962 mm
Valve guides:

Inside diameter B:= 6.000 to 6.025 mm
Valve stem to guide clearance C:

Inlet = 0.033 to 0.063 mm

Service limit = 0.07 mm

Exhaust = 0.038 to 0.078 mm

Service limit = 0.11 mm

10. Renew valves and guides as necessary.

Valve guides - renew

1. Support cylinder head face down on wooden
blocks.

18G 1576-1

18G 1576-3

2. Position tool guide 18G 1576-3 in tappet bore
and dnift out valve guide using tool drift 18G
1576-1.

NOTE: Retain valve guides in their fitted

[ order

A B Cc D

12M0007

3. Identify type of valve guide fitted:-
A - Standard production
C - Production oversize

NOTE: Two replacement sizes of valve

guide are available, sizes B and D, replace

original guide A with B and original guide
C with D.
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BAM 0076 A

NOTE: Cylinder head and valve guides
must be at room temperature when fitting
guides.

4. Locate valve guide in valve guide bore with
identification groove(s) towards valve seat;
position depth gauge:-

K8 - Use depth gauge 18G 1576-4.
K16 - Use depth gauge 18G 1576-2.

5. Position nylon guide 18G 1576-3 in cylinder
head, press guide into bore using driver 18G
1576-1 until depth gauge contacts top of valve
guide bore.

6. Check fitted height A of valve guide:-
K8 = 10.3 mm
K16 = 6.0 mm

Valve seat inserts - renew

CAUTION: Triple angle valve seat inserts

have been introduced on later K16

engines; these inserts are not
interchangeable with those fitted to early
engines. Commencing engine numbers for
engines fitted with the new inserts are listed in
Information. ‘

1. Renew valve seal inserts as necessary.

CAUTION: Do not damage counterbore
when removing insert.

2. Cool replacement valve seat inserts using
liquid nitrogen and press into cylinder head in
one continuous operation.

j CAUTION: Do not heat cylinder head.

D

; {0
A

K

a1

o

k
-

‘F;Z’

BRM 1102A

A
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K8 - See illustration BAM 1102A

Inlet

A:=29.42 t0 29.57 mm
B:=31.611031.91 mm
C:=35.594 to 35.614 mm
D:= 35°

E:= 35.500 to 35.525 mm
F:=5.4510 5.50 mm
G:=5.95106.05 mm

H:= 2.0 mm radius
J:=0.7510 1.25 mm

K:= 45° Exhaust
A:=26.92 10 27.07 mm
B:=28 73 10 29.03 mm
C:=33.06 to 33.08 mm
D:= 26°

E:=33.000 10 33.025 mm
F:=5.4510 5.50 mm
G:=5.95t0 6.05 mm

H:= 2.0 mm radius
J:=0.75t0 1.25 mm
K:=45°

K16 - Non VVC engines - not triple angle valve
seats - See illustration 8RM 1102A

Inlet

A:=22981023.13 mm
B:= 25.73 f0 25.98 mm
C:=29.560 to 29.573 mm
D:= 38°

E:=29.475 to 29.500 mm
F:= 59510 6.00 mm
G:=6.53106.69 mm

H:= 2.0 mm radius
J:=0.7510 1.25 mm

K:= 45°

Exhaust

A:=19.58 t0 19.73 mm
B:=21.601t0 21.90 mm
C:=25.960 to 25.973 mm
D:= 30°

E:=25.888 10 25.913 mm
F:=5.45105.50 mm
G:=5.75106.41 mm

H:= 2.0 mm radius
J:=0.7510 1.25 mm
K:=45°

K16 - VVC engines - not triple angle valve seats -
See illustration 8AM 1102A

Inlet

A:=27.3810 27.62 mm
B:=29.40 to 29.80 mm
C:=32.56 10 32.57 mm
D:= 18 to 20°
E:=32.475t0 32.500 mm
F:=5.9510 6.00 mm
G:=6.4610 6.62 mm
H:= 7.00 mm radius
J:=0.74 to 1.25 mm
K:= 44 to 46°

Exhaust

A:=23.68 10 23.93 mm
B:= 24.80 to 25.20 mm
C:=28.99 10 29.00 mm
D:=111013°
E:=28.88 to 28.91 mm
F:=5.4510 5.50 mm
G:=6.00t0 6.16 mm
H:= 6.0 mm radius
J:=0.7510 1.25 mm
K:= 44 to 46°
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K16 - Non VVC engines fitted with triple angle

valve seals - See illustration M12 5536

A

v

M12 5536

Inlet

A:=15°

B:= 45°

C:=60°

D:= 0.4 mm radius
E:=29.5601029.573 mm
F:=1.0to 1.4 mm
G:=26.43 mm
H:=29.475 to 29.500 mm
J:=5.95 to 6.00 mm
K:=6.16 10 6.32 mm

Exhaust

A:= 15°

B:= 45°

C:=60°

D:= 0.4 mm radius

E:= 25.960 to 25.973 mm
F:=1.4101.8 mm
G:=22.83 mm
H:=25.913 to 25.888 mm
J:=5.45to0 5.80 mm

K:= 5.7 to 5.86 mm

K16 - VVC engines fitted with triple angle valve
seats - See illustration M12 5536

Inlet

A= 15

B:=45°

C:=60°

D:= 0.4 mm radius
E:=32.560 10 32.573 mm
F:=1.0to 1.4 mm
G:=30.2 mm

H:= 32.475 to 32.500 mm
J:=5.95 to 6.00 mm
K:=6.1 mm

Exhaust

A:=15°

B:= 45°

C:=60°

D:= 0.4 mm radius
E:=28.993 10 29.006 mm
F:=1.4t0 1.8 mm
G:=26.23 mm
H:=28.88810 28.913 mm
J:=5.45to 5.50 mm

K:= 6.54 mm

All engines

1. Cut valve seat to correct angle and width.

2. Lap valve to seat.
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Valve seats - refacing

CAUTION: Renew worn valve guides
before refacing valves and seats.

1. Check condition of valve seats and existing
valves that are to be re-used.

8RM 3530B

j NOTE: Triple angle valve seat illustrated

2. Recut valve seats and use pilot MS120-6 and
the following cutters:-
MS76-120 - 15° - Triple angle valve seats
only.
MS76-111 60° - To narrow valve seats and
obtain seat widths.
MS76-122 45° - Make final cut and remove any
burrs.

Valve seat:

Angle = 45"

Width A =

Except triple angle valve seats:
Inlet - 1.5 mm

Exhaust - 1.5 mm

Trple angle valve seats:-

Inlet - 1.0to 1.4 mm

Exhaust 1.4 to 1.8 mm

Valve face angle B:
Inlet = 45°
Exhaust = 45°

CAUTION: Inserts must not stand proud of
combustion face of head on completion of
recutting operation.

3. Lap each valve to seal using fine grinding
paste.

4. Apply Prussian Blue to valve seal, insert valve
and press it into position several times withoul
rolating. Remove and check valve for even and
central seating:

Seating position shown by blue should be in
centre of valve face.

5. Check valve stem fitted height A:
K8:
New = 38.95 t0 40.81 mm
Service limit = 41.06 mm
K16:

New = 38.93 1o 39.84 mm
Service limit = 40.10 mm

If valve stem fitted height is above service limit, fit
new valve and re-check, if still over limit, renew
valve seat insert.

All engines

6. Remove all traces of grinding paste on
completion.
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K16 VVC housing gaskets - remove

12M3N

1. Secure VVC housing and camshaft in a

soft-jawed vice with camshaft positioned
upwards.

CAUTION: Only tighten vice sufficiently to
retain housing, damage to mechanism will
result if vice is overtightened.

2. Taking care not to allow camshaft to become

separated from VVC mechanism, remove
clamp 18G 1770 and timing plate 18G 1770/1
- front or 18G 1770/2 - rear.

. Remove and discard VVC housing gasket.

. Repeat above procedures for remaining VVC
housing gasket.

K16 VVC housing gaskets - refit

NOTE: To assist correct location of VVC
housing gasket in its fitted position, apply
a light film of grease to gasket face of VVC

housing.

1. Lubricate sealing ring of new gasket with

engine oil.

12M3m

. Fittiming plate 18G 1770/1 - front or 18G

1770/2 - rear.

. Fit gasket, align bolt holes.
. Assemble clamp 18G 1770 to camshaft and

VVC assembly, fit camshaft gear bolt and
washer to retain clamp.

. Remove VVC housing and camshatt from vice.
. Repeat above procedures for remaining VVC

housing gasket.
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Hydraulic control unit - K16 VVC engines - Hydraulic control unit - K16 VVC engines -
dismantling inspection

1. Check piston and spool valve bores in
hydraulic control unit for scoring and corrosion,
replace conirol unit if scoring is evident.

2. Check piston for scoring.

NOTE: Light scaring and caorrosion may

be removed using grade 600 grade wet or

dry paper which has been soaked in
engine oil for 30 minutes.

3. Check rack teeth for signs ol wear or damage,
replace hydraulic control unit if either are

evident.
4, Check control shaft teeth for signs of wear or
12M3495A damage, replace control shaft if either are
evident.
5. Check that oil passages in spool valve are
clear.

1. Suitably identify each solenoid to its fitted
position and note the angle at which it is
positioned relative to the hydraulic control unit.

2. Remove nut from sleeve bolt, remove and
discard 'O’ ring.

3. Remove outer solenoid, washer and 'O’ rings;
discard 'O’ rings.

4. Remove inner solenoid.

5. Remove spool valve, remove and discard 'O’
ring from spool valve nut.

6. Remove and discard 4 'O’ rings from spool
valve.

7. Withdraw piston and rack assembly.

®

12M3496A

8. Remove and discard screw securing piston to
rack, remove and discard piston and seal
assembly.

58 OVERHAUL



ENGINE }@]

Hydraulic control unit - K16 VVC engines -
assembling

CAUTION: It is essential to ensure that
absolute cleanliness is maintained during
the following operations.

1. Thoroughly clean all components, dry with
compressed air.

2. Lubricate new labyrinth seals and rack seal
with engine oil.

12M3522A
3. Using the fingers only, fit labyrinth seals each
side of hydraulic control unit seal plate.

CAUTION: Ensure seals are located
beneath retaining lugs.

4. Fit new rack seal to plate.

12M35328

5. Slide piston end of rack through seal.

CAUTION: Only insert rack through seal

for a sufficient distance to enable piston

to be fitted and take great care that teeth
of rack do not contact seal.

6. Secure rack in a soft-jawed vice, fit new piston
and seal assembly to rack, fit and tighten new
screw supplied with seal kit to 9 Nm.

7. Lubricate piston bore with engine oil.

8. Posilion seal plate, piston and rack assembly
to hydraulic control unit with rack teeth facing
towards fixing hole adjacent to solenoid side of
unit.

12M3658A

8. Insert piston and rack assembly into bore of
housing at an angle as shown, taking care not
to damage piston seal on machined edge of oil
feed channel. Push piston to top of bore.
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10.

11.

12.

13.

14.
15.

16.
17.

18.

19.

60

M12 7254

Lubricate 3 new 'O’ nngs with engine oil and fit
to spool valve.

Lubncate new 'O’ rings with engine oil and fit to
each side of spool valve, nut, washer, inner
solenoid and sleeve bolt side of outer solenoid.
Lubricate spool valve and bore in control unit
with engine oil.

Position spool valve to control unit, fit valve,
twisting it slightly as it is inserted to avoid
damaging 'O’ rings.

Tighten spool valve nut to 26 Nm.

Position inner solenoid on spool valve ensunng
that lettering on end of solenoid is facing away
from control unit.

Fit washer and 'O’ ning.

Position outer solenoid on spool valve ensuring
that lettering on end of solenoid is facing away
from control unit.

Position inner and outer solenoids as shown, fit
nut to sleeve bolt and tighten to 12 Nm.

CAUTION: Do not exceed specified torque
figure.

Retain oil temperature transmitter with control
unit, plug oil temperature transmitter port to
prevent ingress of dirt.

Valves - assembling

-

. Using 18G 1577, fit new valve stem oil seals.
2. Lubricate valve stems and assemble valves,
using tool 18G 1519 and adapter 18G 1518/1,
to compress valve spring.

CAUTION: Valve springs are either colour
coded or plain, ensure correct springs are
fitted:

K8 - Yellow/red

K16 - Non VVC engines - Plain

K16 - VVC engines - Blue

3. Use a wooden dowel and mallet, lightly tap top
of each valve assembly two or three times to
seat valves and collets.

4. Lubricate outside of tappets and fit tappets in
original bores.
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Camshafts - K8 and all K16 Non VVC engines -
refit

K8

1. Lubricate bearings and fit camshaft(s) and
position drive pin for 90° BTDC as follows:
K8: Pin at 4 o'clock.

K16: Inlet pin at 4 o'clock.
Exhaust pin at 8 o'clock.

Camshaft carrier and oil seal - K8 engines - refit

12M0562

1. Ensure 2 locating dowels are fitted in camshaft
carrier,

2. Apply continuous, thin beads of sealant, Part
Number GUG 705963GM to paths on camshaft
carrier as shown and spread to an even film
using a roller.

CAUTION: Ensure sealant does not enter

lubrication grooves on camshaft carrier

and that assembly is completed within 20
minutes.

3. Lubricate camshaft cams and journals with
engine oil.

12M0563

4. Fit camshatt carrier, fit and lightly tighten bolts
using sequence shown.
5. Tighten all bolts in sequence shown to 10 Nm.
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18G1769A
12M0564A

. Fit oil seal protector 18G 1749 over end of
camshaft.

. Fit new camshaft oil seals using tool 18G
1768A.

j NOTE: Camshaft front oil seal illustrated.
6
T

NOTE: Front oil seals are coloured
A BLACK, rear oil seals are coloured RED.

CAUTION: Oil seals must be fitted dry. Do

not use tool 18G 1769 for fitting seals as

they will not be positioned correctly within
recess.

Camshaft carrier and oil seals - All K16 Non VVC
engines - refit

1. Ensure 2 locating dowels are fitted in camshaft
carrier.

SN

t(.)l( (OPIO) ]

ey

LR~

12M3523 2

2. Apply continuous, thin beads of sealant, Part
Number GUG 705963GM to paths on cylinder
head as shown then spread to an even film
using a roller.

CAUTION: Ensure sealant is kept clear of

tappet oil feed holes and lubrication

grooves in carrier and that assembly is
completed within 20 minutes.

3. Lubricate camshaft cams and journals with
engine oil.

2 23 1915 1M1

4. Fit camshaft carrier, fit and progressively
tighten bolts, in sequence shown, to 10 Nm.

62 OVERHAUL



ENGINE [y800e|

18G 1769A

4

j NOTE: Camshaft front oil seal illustrated.

M12 6145

5. Position oil seal protector 18G 1749 over end
of camshaft

6. Fit new camshaft oil seals using tool 18G
1769A.

NOTE: Front oil seals are coloured
A BLACK, rear oil seals are coloured RED.

CAUTION: Oil seals must be fitted dry. Do

not use tool 18G 17689 for fitting seals as

they will not be positioned correctly within
recess.

7. Fit blanking plate(s), fit and tighten bolts to:
Inlet camshaft plate - Plug top coil ignition
engines only - 6 Nm.

Exhaust camshaft plate - All engines - 25 Nm.

Camshaft carrier and camshafts - K16 VVC
engines - refit

1. Ensure 2 locating dowels are fitted in camshaft
carrier.
2. Fit new VVC housing gaskets.

12M3500

3. Lubricate exhaust camshaft cams and joumals
with engine oil, position camshaft in cylinder
head.

4. Lubricate cams and journal of front and rear
inlet camshafts with engine oil.

5. Lubricate control shaft with engine oil.
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18G1770 —=

18G1770/2

12M3501  18G1770

6. Position control shaft in camshatft carrier
ensuring that shaft is fully seated in joumnals
and centre of slot in shatft is aligned with
cylinder head mating surface of carrier.

7. Position front and rear inlet camshatts and
VVC assemblies in camshaft carrier at the
same time engaging teeth of control shaft in
VVC assemblies.

8. Check that bolt holes in VVC housings are
aligned with bolt holes in camshatft carrier, that
centre of slot in control shaft is still aligned with
cylinder head mating surface of carrier and
timing plates 18G 1770/1 - front and 18G
1770/2 - rear are correctly located in the
control sleeves and control shatt is still seated
in journals.

CAUTION: If bolt holes are not correctly

aligned or slot in control shaft has moved,

re-position VVC assemblies and shaft as
necessary until alignment is correct.

9. Fit and finger tighten slave bolts - front and
rear VVC assemblies to camshatt carrier.

NOTE: Slave bolts must be replaced with
new Patchlok bolts when camshaft carrier
is fitted.

10. Remove clamps 18G 1770.

CAUTION: Do not remove timing plates at
this stage or damage to VVC housing
seals will result.

M124948

11. Apply continuous, thin beads of sealant, Part
Number GUG 705963GM 1o paths on cylinder
head as shown then spread to an even film
using a roller.

CAUTION: Ensure that sealant is kept

clear of oil feed holes, oil grooves and

control shaft journals and that assembly is
completed within 20 minutes.
During the following operations it is essential to
ensure that front and rear inlet camshafts are
retained in the camshafti carrier and their
respective VVC assemblies. Take great care not
to rotate camshafts or control shaft.

12. Invert camshatt carrier and fit to cylinder head.
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12M3503

13. Fit 32 bolts noting that 4 longest bolts are fitted
at each end of camshaft carrier.

14. Using sequence shown, progressively tighten
bolts to 10 Nm.

15. Remove timing plates 18G 1770/1 - front and
18G 1770/2 - rear.

12M3504 17

16. Fit and tighten new bolts - front and rear VVC
housings to camshaft carrier to 10 Nm.

17. Fit and tighten new bolts - VVC housings to
cylinder head to 10 Nm.

18G 1769A

74

j NOTE: Camshaft front oil seal illustrated.

M126145

18. Position oil seal protector 18G 1749 over end
of camshafl and fit new exhaust camshaft front
and rear oil seals using tool 18G 1769A .

NOTE: Front oil seals are coloured
& BLACK, rear oil seals are coloured RED.

CAUTION: Oil seals must be fitted dry. Do

not use tool 18G 1769 for fitting seals as

they will not be positioned correctly within
recess.

18G 1604A

M12 7255

19. Fit new front and rear VVC housing oil seals
using tool 18G 1604A.

NOTE: Front oil seals are coloured
& BLACK, rear oil seals are coloured RED.

not use tool 18G 1604 for fitting seals as
they will not be positioned correctly within
recess.

j CAUTION: Oil seals must be fitted dry. Do
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12MA505 20

20. Fit rear timing belt backplate, fit and tighten
bolts to:
M5 bolts - 6 Nm
M6 bolts - 10 Nm.

22

12M3506A

21. Ensure that hydraulic control piston is pushed
fully to top of bore and that rack teeth will be
aligned to control shaft when control unit is
fitted.

22. Position hydraulic control unit and seal plate to
camshaft carrier, engage teeth of rack with
those of control shaft.

23. Fit and lightly tighten 3 bolts.

24

12M3507

24. Check that timing slots in front and rear VVC
control sleeves are visible through holes in
camshalft carrier.

CAUTION: If timing slots are not visible,
& carry out following procedure.

25. Remove hydraulic control unit.
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29

12M3524
26. Using a screwdriver, rotate control shaft as far 29. Check that liming slots on both front and rear
as possible in an anti-clockwise direction, VVC control sleeves are visible. If slots are still
viewed from front of camshaft carrier. not visible, repeat the foregoing procedure as
necessary.
NOTE: Timing slots in both VVC control
A sleeves should now be visible.
27. Push hydraulic control unit piston to top of
bore.
28. Fit hydraulic control unit, fit and lightly tighten 3
bolts. 32
b

12M3509A

30. Apply low pressure air to oil temperature
transmitter port in hydraulic control unit to
extend rack.

31. Check that rack is fully extended i.e. rack teeth
are at limit of travel and timing slots are no
longer visible through holes in camshatt carrier.

32. Tighten hydraulic control unit bolts to 25 Nm.
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12M3510

33. Fit a new sealing washer to oil temperature
transmitter,

34. Fit oll temperature transmitter and tighten to 15
Nm.

35. Thoroughly clean rear timing gears.

M12 3512A

36. Fit rear inlet camshalt timing gear, fit but do not
tighten bolt.

37. Fit exhaust camshafl rear timing gear, fit but do
not tighten bolt.

38. Using tool 12-182, rotate both timing gears
until timing marks on gears are facing
outwards. '

39. Check alignment of timing marks using a
straight edge.

NOTE: With timing marks in this positlion,
the lobes of numbers 3, 4, 5 and 6 inlet
cams will be facing upwards.

40. Remove bolt and withdraw rear inlet camshaft
gear sufficiently to enable a new rear timing
belt to be fitted, fit rear timing belt; refit bolt and
washer.

CAUTION: Ensure that camshafts do not

& rotate.
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12-182 —9

12M3513A

12M3515

41. Restrain each timing gear in tum using tool
12-182 and tighten bolts to 65 Nm.

45. Fit rear timing belt cover, fit and tighten screws
12-182 — to 10 Nm.

ngf)m

12M35144

42. Temporarily fit front timing gears to their
respective camshafts, rotate gears until timing
marks on all 4 gears are aligned, facing
inwards; fit tool 18G 1570.

43. Check alignment of each pair of liming marks
in turn using a straight edge.

44, Remove tool 18G 1570 and front timing gears.
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Cylinder head - K8 and K16 Non VVC engines
fitted with a distributor - refit

CAUTION: If crankshaft has been rotated,

check that timing marks on crankshaft

timing gear are aligned with flange on oil
pump and that tool 18G 1571 is locking flywheel.

1. Check cylinder head bolts in oil rail. See
Cylinder head bolt inspection. - Renew bolts
as necessary.

2, Check that 2 locating ring dowels are fitted in
cylinder block.

CAUTION: The type of ring dowel fitted
must be maintained. A nylon ring dowel

must not be used in place of a steel ring
dowel.

3. Oil cylinder head bolts, under head and
threads.

4. Remove cylinder liner retainer clamps 18G
1736.

CAUTION: Do not rotate crankshaft until
& cylinder head bolts are fitted.

5. Fit new cylinder head gasket DRY, with
identification markings facing upwards, on to
cylinder block.

CAUTION: Take care not to damage
& sealing faces of gasket.

6. Using assistance, fil cylinder head on to
cylinder block caretully locating ring dowels.

7. Carefully enter cylinder head bolts in their
original fitted locations; DO NOT DROP. Lightly
tighten bolts.

K8

Tighten cylinder head bolts progressively in
sequence shown to 20 Nm.

Use a felt tip pen and mark position of radial
mark on each bolt head.

Tighten all bolts in sequence shown through
180"

Tighten all bolts in sequence shown through
another 180" and align mark.

CAUTION: If any bolt is overtightened,
back off 90 and re-align.
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K16

9. Temporarily fit timing gears to camshafts, fit
but do not fully tighten bolls.

NOTE: This will enable camshafts to be
rotated in order to enable remaining bolts
to be tightened:

Early engines:- bolts 1 and 2

Later engines fitted with modified camshafts:-

bolts 3 and 4

FeTeTeTee]
i(2 ernerneno;
L e 186 8

10. Tighten cylinder head bolts progressively in
sequence shown to 20 Nm.
Use a felt tip pen and mark position of radial
mark on each bolt head.
Tighten all 10 bolts in sequence shown through
180°
Tighten all bolts in sequence shown through
another 180° and align mark.

CAUTION: If any bolt is overtightened,
back off 90° and re-align.

11. Upon completion of tightening sequence,
position camshafts with inlet pin at 4 o'clock
and exhaust pin at 8 o'clock; remove timing
gears.

CAUTION: Ensure camshafts do not rotate
& when gears are removed.

12. Automatic timing belt tensioner: Fit tensioner
pillar boit and tighten to 25 Nm.

K8 and K16

13. Fit new spark plugs, tighten to 25 Nm.

14. Fit camshaft cover and timing gears.

15. K8 engines: - Fit HT lead brackets, fit and
tighten bolts to 10 Nm.

Cylinder head - K16 Non VVC engines fitted with
plug top coil ignition system - refit

CAUTION: If crankshaft has been rotated,

check that timing marks on crankshaft

timing gear are aligned with flange on oil
pump and that tool 18G 1674 is locking flywheel.

1. Check cylinder head bolts in oil rail. See
Cylinder head bolt inspection. - Renew bolts
as necessary.

2. Check that 2 locating ring dowels are fitted in
cylinder block.

CAUTION: The type of ring dowel fitted

must be maintained. A nylon ring dowel

must not be used in place of a steel ring
dowel.

3. Qil cylinder head bolts, under head and
threads.

4. Remove cylinder liner retainer clamps 18G
1736.

CAUTION: Do not rotate crankshaft until
& cylinder head bolts are fitted.

5. Fit new cylinder head gasket DRY, with
identification markings facing upwards, on to
cylinder block.

CAUTION: Take care not to damage
& sealing faces of gasket.

6. Using assislance, fit cylinder head on to
cylinder block carefully localing ring dowels.

7. Carefully enter cylinder head bolts in their
original fitted locations; DO NOT DROP. Lightly
tighten bolts.

8. Temporarily fit timing gears to camshafts, fit
but do not fully tighten bolts.

NOTE: This will enable camshafts to be
rotated in order to enable bolts 3 and 4 to
be tightened.
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Camshaft cover and timing gears - K16 engines
not fitted with plug top coil ignition system - refit

1. Clean mating surfaces and inside of camshatt
cover.

It necessary, wash oil separator elements in
suitable solvent and blow dry.

2. Fit new camshaft cover gasket dry, to camshaft
carner, with either 'TOP' mark towards the inlet
manifold or 'EXHAUST MAN SIDE’ towards
exhaust manifold.

Camshaft cover with pillar bolts

3. Fit camshaft cover on to camshatt carrier, fit 13
bolts at positions 1 and 4 to 15. Fit pillar bolts
at posifions. 2 and 3. Fighten all bolts, in-
sequence shown, to 10 Nm.

Camshaft cover with ‘cast-in’ supports

3

12
®

BLIetIeXIom]
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13 n
12M1772

4. Fit camshaft cover on to camshatt carrier, fit
bolts and tighten in sequence shown 1o 10 Nm.

All camshaft covers

5. Non VVC engines: Fit air cleaner support
bracket, tighten bolts to 10 Nm.

6. Locate HT leads in clips and press plug tubes
on to spark plugs.

7. Fit spark plug cover to camshaft cover, tighten
screws to 10 Nm.

8. Position timing belt upper rear cover to cylinder
head, fit screws and tighten to 9 Nm.

NOTE: Longest screw secures cover to
& coolant pump.

12-182

j NOTE: Non VVC timing gears illustrated.

9. Fit camshaft gears 1o their respective
camshafts ensunng that, on non VVC engines,
drive gear pins are located in correct slot in
drive gears, hold gears using tool 12-182 and
tighten bolts to:

M8 bolts - 35 Nm
M10 bolts - 65 Nm
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A\

10.

11.

12.

18G 1570

M12 4946A

NOTE: VVC camshaft timing marks are
shown in the inset on the illustration.

Non VVC engines: Using tool 12-182, align
camshaft gear timing marks.

VVC engines: Check that camshaft gear timing
marks are slill aligned, reposition gears if
necessary using tool 12-182.

Fit camshaft gear locking tool 18G 1570.

Later VVC engines

13.

14.

15.

16.

Lubricate a new 'O’ ring with engine oil and fit
to camshaft sensor.

Fit camshaft sensor, fit bolt and tighten to 5
Nm.

VVC and K16 engines fitted with manual timing
belt tensioner: Fit camshaft timing belt
tensioner.

K16 engines fitted with automatic timing belt
tensioner: Fit new camshaft timing belt.

Camshaft cover and timing gears - K16 engines
fitted with plug top coil ignition system - refit

1.

(=)

Clean mating surfaces and inside of camshaft
cover.

If necessary, wash oil separator element in
suitable solvent and blow dry.

. Fit new camshaft cover gasket dry, to camshatt

carrier, with either 'TOP' mark towards the inlet
manifold or 'EXHAUST MAN SIDE’ towards
exhaust manifold.

10 9 5 6 12

|
=)

WO D %000 W

137 4 8 11
M124976

. Fit camshaft cover on to camshalft carrier, fit

bolts and tighten in sequence shown to 10 Nm.

. Lubricate a new 'O’ ring with engine oil and fit

to camshaft sensor.

. Fit camshaft sensor, fit bolt and tighten to 5

Nm.

. Secure harness to clips on camshalt cover.
. Fit spark plug cover, fit screws and tighten to

10 Nm.,

NOTE: Short screw is fitted in centre of

& cover.

AN

Position timing belt upper rear cover to cylinder
head, fit screws and tighten to 9 Nm.

NOTE: Longest screw secures cover to
coolant pump.
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12-182

M12 4977A

9. Fit camshaft gears to their respective
camshalts ensuring that drive gear pins are
located in correct slot in drive gears, hold gears
using tool 12-182, fit and tighten bolts to 65
Nm.

18G 1570

M12 4975A

10. Using tool 12-182, align camshaft gear timing
marks.

11. Fit camshaft gear locking tool 18G 1570.

12. Fit new camshafi timing bell.

NOTE: Timing belt tensioner is fitted when
timing belt s fitted.

Camshaft timing belt manual tensioner - refit

NOTE: On engines fitted with an automatic
tensioner, tensioner is fitted when timing
belt is fitted.

12M3519B

NOTE: K16 non VVC engine illustrated. On

VVC engines. tensioner spring and pillar

bolt are supplied with replacement timing
belt.

1. Fit liming belt tensioner and pillar bolt, tighten
bolt to 25 Nm.

2. Connect tensioner spring to tensioner and pillar
bolt.

CAUTION: Ensure correct spring is fitted:

K8 and K16 non VVC engines - spring is
fitted with a sleeve.
K16 VVC engines - spring is not fitted with a
sleeve.

3. Tighten tensioner backplate screw toc 10 Nm to
retain tensioner in released paosition.
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4. Check correct alignment of timing marks on
crankshaft gear to mark on oil pump.
5. Fit and adjust a new camshaft timing belt.

CAUTION: K16 VVC engines:- Remove and

discard tensioner spring and pillar bolt on

completion of camshaft timing belt
adjustment.

Distributor - K8 and K16 non VVC engines - if
fitted - refit

K8

1. Fit new 'O’ ring to distributor.

2. Position distributor and tum rotor to engage
offset drive, align reference mark or centralise
distributor and lightly tighten screws.

3. Fit distributor cap and connecl plug leads.

K16

4. Fit anti-flash shield and rotor arm. Use new

rotor arm screw and tighten to 10 Nm.

Fit distributor cap assembly.

. Place HT lead retaining plate and grommet in
position, connect plug leads.

7. Fit HT lead cover, tighten screws to 5 Nm.

o o
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CYLINDER HEAD BOLTS INSPECTION

1. Retain bolts in fitted order.

2. Wash all bolts, wipe dry and lightly oil threads.

Cylinder head bolts may be re-used provided they
pass one of the following tests.

Test with cylinder head removed

1. Carefully enter cylinder head bolts in their
original fitted location, DO NOT DROP. Screw
each bolt by hand into oil rail.

CAUTION: it will be necessary to

temporarily remove cylinder liner retainer

clamps 18G 1736 in order to test the bolt
used with the retainer clamp. Retainer clamps
should only be removed one at a time and
replaced immediately bolt test is completed.
Take great care not to rotate crankshaft or
disturb cylinder liners whilst clamps are
removed.

BHM 2463

2. Measure distance from cylinder block face to
under bolt head 'A’ in illustration:
97 mm or less, bolt may be re-used.
Over 97 mm, new bolt must be used.

Test with oil rail removed

1. Ensuring cylinder head bolts are in their
onginal fitted location, screw each bolt by hand
into oil rail.

2. It full length of thread is engaged, bolt may be
re-used.

3. Itull length of thread is not engaged, measure
distance from top face of oil rail to under bolt
head 'B' in illustration:

378 mm or less, bolt may be re-used.
Over 378 mm, new bolt must be used.

CAUTION: A new oil rail must be fitted if a
thread is damaged. Thread inserts
(Helicoil) are not acceptable.

78  OVERHAUL



ENGINE }@]

CRANKSHAFT, MAIN & BIG-END BEARINGS

Crankshaft end-float - checking

CAUTION: Crankshaft end-float must be
checked and recorded prior to removing
cylinder head.

1. Check crankshaft end-float, using a DTI.
Carefully lever against flywheel and press
crankshaft away from DTI, zero DTl and push
crankshaft towards DTI:

Crankshaft end-float = 0.10 to 0.25 mm
Service limit = 0.34 mm

2. Record end-float figure obtained.

Crankshaft, main and big-end bearings - remove

1. Remove flywheel.
2. Remove tool 18G 1571.
3. Remove and discard camshaft timing beit.

// 8RM 34808

4. Withdraw dipslick
5. Remove 3 screws and dipstick tube, discard
gasket.
6. Remove cylinder head assembly.
CAUTION: Ensure cylinder liner retainer
& clamps 18G 1736 are fitted.
7. Remove oil pump.

8. Using assistance, position cylinder block,
cylinder head face down, on 2 wooden blocks.

CAUTION: Ensure that wooden blocks are
of sufficient thickness to prevent cylinder
liner clamps contacting workbench.

BAM 3481 A

9. Remove bolt and anti-beaming bracket - where
fitted.
10. Remove 3 M6 x 35 bolts and anti-beaming
bracket support; discard bolts.
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Pressed steel sump

Alloy sump

11. Remove and discard 14 bolls securing sump to

bearing ladder, (11 bolts if anti-beaming
bracket support is removed).

12. Remove sump.

13. Release gasket from sump.

NOTE: Gasket may be re-used if in good
/ E condition

14. Progressively slacken then remove 14 bolts
securing sump to bearing ladder noting the
fitted position of 2 M8 x 60 bolts.

15. Using a mallet, gently tap sump sideways to
release sealant bond; remove sump.

CAUTION: Do not lever between sump
& flange and bearing ladder.
16. Temporarily remove cylinder retainer liner

clamps 18G 1736.

CAUTION: Do not rotate crankshaft until
& retainer clamps are refitted.

17. Remove 2 screws, suction pipe to oil rail.
18. Remove suction pipe.

19. Discard 'O’ ning.

20. Remove 2 nuts securing oil rail, remove rail.
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Big-end bearings - remove

—

. Relit crankshatt timing gear and pulley.

Fit pulley bolt and washer, lightly tighten bolt.
3. Ensure that cylinder liner retainer clamps 18G
1736 and nylon nuts are fitted and that feet of
clamps do not protrude over cylinder liner
bores.

) Ay My §
B\ 6N
oS

Ol7z
7 ,
o )
8RM 3484B

4. Rotate crankshaft to bring Numbers 2 and 3
pistons to BDC.

b

(%

12M1774A

CAUTION: Crankshaft will be tight, do not
rotate crankshaft more than absolutely
necessary.

. Fit cylinder liner retainer clamps 18G 1736
using nylon nuts supplied to retain the clamps.
Ensure that feet of clamps do not protrude over
cylinder bores. Tighten bolts sufficiently to
retain clamps.

5. Make cylinder number reference mark on
big-end bearing caps.

NOTE: Number stamped below cap joint is

bearing bore size code. Number stamped

on connecting rod is cylinder number and
letter is weight code.

6. Remove 4 dowel bolts and 2 big-end bearing
caps from Numbers 2 and 3 connecting rods,
keep dowel bolts and caps in their fitted order.
Remove and discard big-end bearing shells.

7. Release connecting rods from the crankshatt,

carefully push pistons to top of their bores.

Rotate crankshaft 180°.

. Remove Numbers 1 and 4 big-end caps,
remove and discard bearing shells. Push
pistons to top of their bores.

10. Remove and discard 4 big-end bearing shells

from connecting rods.
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Crankshaft - remove

1. Remove big-end bearings, caps and bearing
shells.

2. Remove pistons and cylinder liners.

3. Using assistance, position cylinder block,
cylinder head face downwards on a smooth,
clean wooden surface.

BRM 3485

4. Working in sequence shown, slacken then
remove 10 bolts securing bearing ladder,

NOCTE: 2 bolts ‘A’ are under the flanges of
the rear mounting brackets. Also note

position of flanged head longer bolt ‘B at
front end of ladder.

6 12m1777

5. Remove bearing ladder.
6. Remove and discard main bearing shells from
bearing ladder.

12M1778

7. Using assistance, lift crankshaft from cylinder

block.

Remove and discard crankshatt rear oil seal.

. Remove 2 thrust washer halves from Number 3
beanng position.

©®

CAUTION: Do not discard thrust washers
& at this stage.

10. Remove and discard main bearing shells from
cylinder block.
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Crankshaft - inspection

1. Clean joint surfaces on bearing ladder and
cylinder block using suitable solvent.
DO NOT USE A METAL SCRAPER ON
SEALING SURFACES.
Blow out crankshalt and bearing ladder
oilways.

2. Measure total thickness of thrust washers
removed and compare with new.
Total thickness of new thrust washer halves =
5.22 1o 5.30 mm.

3. Subtract total thickness of original thrust
washers from total thickness of new thrust
washers.

4. Add figure obtained to crankshaft end-float
figure obtained.

5. If resultant figure will ensure crankshaft
end-float is within limits specified, fit new thrust
washers. If fitting new thrust washers will not
bring end-float within limits, crankshaft must be
replaced.

Crankshaft end-float = 0.10 to 0.25 mm
Service limit = 0.34 mm

6. Record main bearing code letters from bearing
ladder.

Record main bearing code numbers from
crankshaft front web. First letter and number is
Number 1 main bearing.

CAUTION: Crankshafts fitted to later

engines have increased main journal

diameters. Commencing engine numbers
for the modified crankshafts are listed in
Information. The modified crankshafts may be
fitted as replacements to engines prior to these
engine numbers. For inspection purposes,
journal sizes on crankshafts fitted to early
engines are listed as Type A whilst those fitted
to later engines are listed as Type B. Main
bearing shell sizes and colour codes for both
types of crankshaft remain unchanged.

7. Check crankshaft main journal diameters:

Type A crankshafts

Crankshaft journal tolerance:

Grade 1 = 47.993 1o 48.000 mm

Grade 2 = 47.986 to 47.993 mm

Grade 3 = 47.979 to 47.986 mm
Clearance in bearings = 0.02 to 0.05 mm
Maximum out of round = 0.010 mm

Type B crankshafts

Crankshaft journal tolerance:

Grade 1 = 48.000 to 48.007 mm

Grade 2 = 47.993 to 48.000 mm

Grade 3 = 47.986 to 47.993 mm

Clearance in bearings = 0.013 to 0.043 mm
Maximum out of round = 0.010 mm

8. Replace crankshaft if outside tolerance.

9. Determine the appropnate bearing shells to be
fitted from the main bearing size selection and
type tables.
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Main bearings selection

Main bearings size selection table

Bearing ladder Crankshaft main journals

Grade 1 Grade 2 Grade 3
Grade A BLUE - BLUE RED - BLUE RED - RED
Grade B BLUE - GREEN BLUE - BLUE RED - BLUE
Grade C GREEN - GREEN BLUE - GREEN BLUE - BLUE

Colour code on edge of bearing
Thickness progression:
GREEN - Thin

BLUE - Intermediate

RED - Thick

CAUTION: If two bearing colours are to be used, thicker bearing must be fitted to bearing ladder.

When original crankshaft is to be refitted, bearing shells must be as selected from table, DO NOT FIT
UNDERSIZE BEARINGS.

Main bearings type table

1 2 3 4 5
Block Plain Grooved Grooved Grooved Plain
Ladder Plain Plain Plain Plain Plain
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Big-end bearings selection

1. Record big-end journal code letters from

crankshaft rear web.

First letter is Number 1 big-end bearing.
Record big-end bearing bore code numbers -
this will be 5, 6 or 7 located on the connecting
rod bearing cap.

. Check crankshaft big-end joumnal diameters:
-1.1,1.4 and 1.6 litre

Big-end journal tolerance :

Grade A = 43.000 to 43.007 mm

Grade B = 42.993 to 43.000 mm

Grade C = 42.986 to 42.993 mm

Clearance in bearings = 0.021 to 0.049 mm
Maximum out of round = 0.010 mm
Big-end/connecting rod end-float = 0.1010 0.25

Big-end bearings size selection table

mm

1.8 litre

Big-end journal tolerance:

Grade A = 48.000 to 48.007 mm

Grade B = 47.993 to 48.000 mm

Grade C = 47.986 to 47.993 mm

Clearance in bearings = 0.021 to 0.049 mm
Maximum out of round = 0.010 mm
Big-end/connecting rod end-float = 0.10t0 0:25
mm

. Select the appropriate big-end bearing shells

from the table.

. Replace crankshaft if outside tolerance.

Big-end bore Crankshaft big-end journals

Grade A Grade B Grade C
Grade 5 BLUE - BLUE RED - BLUE RED - RED
Grade 6 BLUE - YELLOW BLUE - BLUE RED - BLUE
Grade 7 YELLOW - YELLOW | BLUE - YELLOW BLUE - BLUE

Colour code on edge of bearing

Thickness progression:

YELLOW - Thin
BLUE
RED - Thick

- Intermediate

If two bearing colours are to be used, thicker beanng
must be fitted to big-end bearing cap.
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Crankshaft, main and big-end bearings - refit

1. Clean all sealant surfaces on block, bearing

ladder and oil rail.

Use foam action gasket remover and a plastic
scraper - DO NOT USE A METAL SCRAPER
ON SEALING SURFACES.

Ensure all oilways are clear.

Examine shoulder location on each big end
bolt, renew if damaged.

Check that core plug at each end of oil rail is in
good condition, renew as necessary.

12M1779

. Fit selected main bearing shells into cylinder
block and bearing ladder as indicated in the
table.

. Fit thrust washers into block, each side of
Number 3 main bearing with oil grooves facing
outwards.

. Lubnicate crankshaft main journals with engine
oil. Hold crankshaft with big-end joumnals
horizontal and using assistance, lower
crankshaft on to main bearings.

5. Clean sealing surfaces on cylinder block and

bearing ladder using suitable solvent.

12M1780

6. Apply a continuous bead of sealant, Part

Number GUG 705963GM to paths shown on
cylinder block then spread to an even film
using a roller.

CAUTION: To avoid contamination,
assembly should be completed
immediately after application of sealant.
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7. Lubricate main joumals with engine oil. Fit
bearing ladder to block, fit bolts ensuring that
flanged head bolt is fitted at position 10.
Tighten bolts in sequence shown to 5 Nm then
in same sequence o 30 Nm.

CAUTION: With bearing ladder fitted,

crankshaft will be tight; do not rotate

crankshaft more than-absolutely
necessary until cylinder head bolts are tightened
to the correct torque.

8. Fit cylinder liners and pistons.

CAUTION: Ensure that cylinder liner

retainer clamps 18G 1736 and nylon nuts

are fitted immediately cylinder liners are
inserted into cylinder block.

9. Lubricate crankshaft big-end joumnals and
bearing shells with engine oil. Carefully pul!
each connecting rod into place, fit big-end caps
noting that featherways abut, fit and finger
tighten dowel bolts in their onginal fitted order.

10. Tighten big-end dowel bolts in pairs to 20 Nm+
457,

NOTE: Until the cylinder head is fitted,
crankshaft will prove difficull to rotate
once big-end bolts are lightened.

11. Using feeler gauges, check that end-float of
each big-end bearing/connecting rod is
between 0.10 to 0.25 mm.

12M1781

12. Apply continuous beads of sealant, Part
Number GUG 705963GM to paths on oil rail as
shown, then spread to an even film using a
roller.

CAUTION: To avoid contamination,
assembly should be completed
immediately after application of sealant.

13. Using assistance, position cylinder block on its
side and temporarily remove cylinder liner
retainer clamps 18G 1736.

CAUTION: Take care not to disturb
cylinder liners with retainer clamps
removed

14. Fit ol rail to beanng ladder, tighten nuts 1o 9
Nm.

CAUTION: A new oil rail together with a

plastic suction pipe must be fitted if a

thread for cylinder head bolts is damaged.
Thread inserts (Helicoil) are not acceptable.

15. Fit cylinder retainer clamps 18G 1736, screw
bolts into oil rail and tighten sufficiently to retain
clamps.

16. Lubricate a new 'O’ ring with engine oil and fit
to oil suction pipe.

17. Fit oil suction pipe, fit screws and lighten to 12
Nm.

z CAUTION: Screws used must be M6 x 20.

88 OVERHAUL



ENGINE [hiseee]

Pressed steel sump

18. Clean inside and joint face of sump. Check
condition of gasket, renew if damaged or
showing signs of deterioration.

19. Fit gasket to sump, ensure its 7 pegs are fully
located.

20. Fit sump to bearing ladder, fit 11 new Patchlok
bolts and using sequence shown, tighten to 5
Nm.

CAUTION: Early engines: M6 bolts
Later engines: M8 bolts

21. Fit anti-beaming bracket support, where fitted;
fit and tighten 3 new M6 or M8 x 35 Patchlok
bolts at positions 4, 8 and 12 1o 5 Nm,

22. Progressively tighten sump bolts in sequence
shown to:

M6/M8 bolts: 10 Nm

23. Fit anti-beaming bracket where fitted, tighten

boit to 45 Nm.

Alloy sump

24. Clean sealing surface on sump flange using
suitable solvent.

N
12M1782

25. Apply a 2 mm wide x 0.25 mm thick continuous
bead of sealant, Part Number GUG 705963GM
to sump flange as shown then spread to an
even film using a roller.

CAUTION: To avoid contamination,

assembly should be completed

immediately after application of sealant.
Do not use RTV or any sealant other than
specified.
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26.
27.

28.
29.

T\

30.

31.

90

18G 1744

12M1784

Screw alignment pins 18G 1744 into holes
shown.

Carefully lower sump over pins and on to
bearing ladder.

Fit 2 bolts into holes shown, tighten to 4 Nm.
Fit 10 bolts into remaining holes, lightly tighten
all bolts.

CAUTION: Ensure 2 M8 x 60 bolts are in
original fitted positions.

Remove alignment pins 18G 1744, fit and
lightly tighten remaining 2 bolts.

Using a straight edge, check that machined
face of sump flange is level with rear face of
cylinder block. Check in 3 positions and if
necessary, iap sump gently 1o re-position it.

2
i 4—6\

32. Using sequence shown, tighten 14 bolls to:
M8 x 25 - 25 Nm
M8 x 60 - 30 Nm
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All engines

33. Apply a 1.5 mm continuous bead of sealant,
Part No. GAC 8000 to replacement oil seal as

shown.

CAUTION: Do not apply oil or grease to
any part of oil seal or running surface of

crankshaft. Seal must be fitted
immediately after applying sealant.

L

— 34

18G 1574——*
iralli
35 H
B8RAM 3494B

34. Position oil seal to cylinder block.

35. Fit oil seal replacer tool 18G 1574 to
crankshaft, retain tool using 3 slave bolts.

36. Tighten bolts to press oil seal squarely into
cylinder block.

NOTE: Do not remove replacer for one
minute to allow seal to relax.

37.

38.
39.
40.
41.

42,
43.

44,

45.
46.

Remove tool 18G 1574.

CAUTION: Allow sealant to cure for a
minimum of 30 minutes before rotating
crankshaft.

Fit flywheel.

Fit oil pump and front oil seal.

Fit crankshaft timing gear.

Fit cylinder head assembly, do not fit spark
plugs at this stage.

Fit a new camshaft timing bell.

Clean joint surfaces. Use new gasket, dry and
fit dipstick tube, tighten bolts to 10 Nm.

NOTE: Ensure bolts securing dipstick tube
to bearing ladder are flanged head and do
not exceed 12 mm in length.

Support engine and using a socket and
suitable torque gauge on crankshaft pulley bolt,
check that crankshaft can be rotated in a
clockwise direction without undue binding,
rotational torque should not exceed 31 Nm.

Fil spark plugs and tighten to 25 Nm.

After installation in vehicle, run engine at idle
speed for 15 minutes before road testing.
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PISTONS, RINGS & CYLINDER LINERS

Pistons and connecting rods - remove

W N

92

. Suitably identity each piston assembly with its

respective cylinder liner.

. Remove big-end bearings.

Using assistance, position cylinder block on its
side.

CAUTION: Ensure that feet of cylinder
liner retainer clamps 18G 1736 do not
protrude over cylinder bores.

. Remove ridge of carbon from top of each

cylinder liner bore.

. Push pistons to top of their bores.
. Carefully push out each piston assembly taking

care that big-ends do not contact surface of
cylinder liners.

Refit caps on to connecting rods, lightly tighten
dowel bolts

CAUTION: Removal of pistons will
necessitate removal and re-sealing of
cylinder liners.

Piston rings - checking

. Using an expander, remove and discard old

piston rings.

. Use squared off end of broken piston ring and

clean ring grooves.

. Check new ring to groove clearance:

12M1785

K8 and K16- 1.1 and 1.4

Top compression ring - A = 0.04 to 0.08 mm
2nd compression ring - B = 0.03 to 0.062 mm
Oil control rails - C = 0.044 to 0.55 mm

K16 - 1.6 and 1.8

Top compression ring - A = 0.040 to 0.072 mm
2nd compression ring - B = 0.030 to 0.062 mm
Qil control rails -C = 0.010 to 0.180 mm
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| [1

4. Check new ring fitted gap 20 mm from top of
cylinder liner bore:

CAUTION: Ensure rings are kept square to

liner bore and that they are suitably

identified to the bore in which they are
checked and fitted to the piston for that bore.

K8 and K16 - 1.1 and 1.4:

Top compression nng - = 0.17 to 0.37 mm
2nd compression nng - = 0.37 to 0.57 mm
Oil control rails =0.15 to 0.40 mm

K16-1.6 and 1.8:

Top compression ring - = 0.20 to 0.35 mm
2nd compression ring - = 0.28 to 0.48 mm
Qil control rails = 0.15 to 0.40 mm

Pistons - inspection

1. Check pistons for distortion and cracks.

2. Measure and record piston diameter at right

angle to gudgeon pin and 8 mm from bottom of

skin.

Check piston diameter with figures given.

. Measure and record piston diameter in line
with gudgeon pin hole and 8 mm from bottom
of skir.

5. Check piston ovality with figures given.

6. Repeal above procedures for remaining

pistons.

»w

KB and K16 - 1.1 and 1.4:
Grade A = 74.940 1o 74.955 mm
Grade B = 74.956 to 74.970 mm
Maximum ovality = 0.3 mm

K16 - 1.6 and 1.8:
Grade A = 79.97510 79.990 mm
Grade B = 79.991 1o 80.005 mm
Maximum ovality = 0.3 mm
Service pistons are grade A and B

NOTE: Piston grades A or B are stamped
& on crown of piston.
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Piston to cylinder liner bore clearance - checking

12M3638 2

. Starling with number 1 piston, invert piston and

connecting rod and with word FRONT or arrow
on piston crown facing towards REAR of
cylinder block, insert piston in cylinder liner.

. Position piston with bottom of skirt 30 mm from

top of cylinder block.

. Using feeler gauges, measure and record

clearance between piston and left hand side of
cylinder liner - viewed from front of cylinder
biock.

. Repeat above procedure for remaining pistons.

Clearance in cylinder liner bore: K8 and K16 - 1.1

and

1.4

0.015100.045 mm

Ki6-1.6and 1.8

0.01

10 0.04 mm

,: NOTE: Pistons and connecting rods are

94

only supplied as an assembly.

Piston rings - refit

—

CAUTION: Ensure that piston rings are
fitted to piston for the cylinder bore in
which they were checked.

Fit oil control spring.

With 'TOP”’ or identification markings to top of
piston, use an expander to fit piston rings in
sequence; oil control, 2nd and top
compression.

12M1811

. Ensure rings are free to rotate, position

compression ring gaps A and B at 120 to
each other and away from thrust side - left
hand side of piston when viewed from front.
Position oil control ring gap C and spring gap D
at 30" on opposite side of gudgeon pin axis.
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Cylinder liners - inspection

12M1786

1. Measure wear and taper in two axes 65 mm
from top of cylinder liner bore.

1.1 and 1.4:
RED grade A = 74.970 to 74.985 mm
BLUE grade B = 74.986 to 75.000 mm

1.6 and 1.8:
RED grade A = 80.000 to 80.015 mm
BLUE grade B = 80.016 to 80.030 mm
Service liners are grade A and B.

Cylinder liner grade A or B together with the
appropriate colour code will be found marked
on outside diameter of liner.

CAUTION: Cylinder liners with excessively

glazed, worn, scratched or scored bores

must be replaced, do not attempt to hone
or remove glazing from bore.

Later 1.8 engines only

A/B

GKN 1599

LCJ100430 i
ZA

V/IZ

M12 5823 |

» A/B - Cylinder liner bore/grade
« V/Z - Cylinder liner step height

NOTE: Cylinder liners fitted to later 1.8

engines have their step heights graded on

production. The step heights, Vor Z
together with the liner part number and colour
code are marked on the outside diameter of the
liner. If cylinder liner(s) are to be replaced. the
replacement liner(s) must have the same step
height as the original liner(s). Both step heights
are available in red and blue grades of liner.
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Cylinder liners - remove

—

. Remove pistons.

Remove cylinder liner clamps 18G 1736.

3. Using assistance, position cylinder block on its
side.

o

12M1787

CAUTION: If original cylinder liners are to

be refitted, use a felt tipped pen to make

suitable alignment marks between liner
and cylinder block. Do not etch or stamp liners.

4. Using hand pressure, push cylinder liners out
towards cylinder head face of cylinder block;
remove liners.

CAUTION: Keep cylinder liners in their
fitted order.

Cylinder liners - refit

NOTE: To enable cylinder liner retainer

clamps to be fitted when liners are

inserted in cylinder block, crankshaft and
bearing ladder must be fitted.

—

. Fit crankshaft and bearing ladder.

2. Using assistance, support cylinder block on 2
wooden blocks.

3. Remove sealant from cylinder block and if
original cylinder liners are to be refitted, from
shoulder of liners.

4. Clean cylinder liners and wipe dry.

CAUTION: Ensure that if original cylinder

liners are to be refitted, reference marks
made during dismantling are not erased.

5

‘R

12M1788

5. Apply a 2.0 mm thick continuous bead of
sealant from kit, Part Number GGC 102 around
shoulder of cylinder liner.

CAUTION: Do not use any other type of
& sealant.

6. Keeping cylinder liner 'square’ to cylinder
block, push liner fully down until shoulder of
liner seats against cylinder block. Do not drop
liners into position.

CAUTION: If original cylinder liners are to

be refitted, align reference marks made

during dismantling before liner is pushed
fully down.

7. Fit cylinder liner retainer clamps 18G 1736.
8. Fit pistons.

96 OVERHAUL



ENGINE }@]

Pistons and connecting rods - refit

1. Using assistance, support base of cylinder
block on 2 wooden blocks.

2. Ensure that cylinder liner retainer clamps 18G
1736 are fitted and that feet of clamps do not
protrude over cylinder liner bores.

3. Lubricate cylinder bores, pistons and rings with
engine oil, ensure ring gaps are correctly
spaced.

4. Fit selected bearing shells into big-end bearing
caps and connecting rods.

18G S5A

5. Fitring clamp 18G 55A to each piston in tum
and with 'FRONT' mark on piston to engine
front, push piston into bore until flush with top
face of cylinder liner,

Remove ring clamp.

CAUTION: If original pistons are to be

fitted, ensure that each piston is inserted

in its correct cylinder liner. Do not push
pistons below top face of cylinder liner until
big-end bearings and caps are to be fitted.

6. Fit big-end bearings.

OVERHAUL
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DATA

Oil pump

Outer rotor to housing clearance ... ............. 0.28 to 0.36 mm
Innerrotortipclearance . . ..................... 0.05t0 0.13 mm
Rotorendfloat . .............. ... . ... ... ... 0.02 to 0.06 mm
Relief valve springfreelength .. ................ 38.9 mm

Cooling system

Thermostat startstoopen .. ................... 88° C
Nominal SetNG & ; o i« wes 5 5 san 3 & e 5 pams § b 85t091°C
Thermostatfullyopen ........................ 100° C
Camshafts
Camshaft end-float - K8 and K16 Non VVC
BNGINGS: . ..ottt i e 0.06 to 0.19 mm
=Service limit .. ... ... 0.3 mm
Camshaft end-float - K16 VVC engines:
Inlet . ... e 0.03t00.15
-Servicelimit ............ .. ... 0.25 mm
Exhaust ...... ... ... ... .. .. 0.06 to 0.19 mm
-Servicelimit . .. ... ... 0.3 mm
Camshaft bearing clearance - KB and K16
NonVVC engines: . .........oovvveininennnnn, 0.060 to 0.094 mm
-Service limit ... ... 0.15 mm
Camshaft bearing clearance - K16 VVC engines:
Inlet - 25 mm diameterjournals .. .............. 0.025 to 0.060
- SAVICBIMI . 5 s wvnu o i s o owan 6 e § Eses 6§ 0.1 mm
Inlet - 40 mm diameter journals . ............... 0.03 to 0.07 mm
= Samvice imit . . . oo v s e v e sews 0.1 mm
BXhaust . . ¢ coxa ooows s oo o o e 5 wsian s e 5 b 0.060 to 0.094 mm
~Serviceimit ... . oo ieenn e s s e s e e e 0.15 mm
Tappets
Tappet outside diameter ... ................... 32.959 to 32.975 mm.
Cylinder head
Cylinder head maximumwarp .. ................ 0.05 mm
Cylinder head height:
NEW . 118.95to 119.05 mm.
Refacelimit ........ ... .. .. ... ... . ........ 0.20 mm

DATA, TORQUE & TOOLS
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Valve springs
K8 engines
Freelength .c.:onnivmemsisne s vomnn s, 46.2 mm
PICOIBAGEY o . v uini i 4 097 5 5 7000 v meee o scimn o s 37.0 mm
Load-valveclosed ....................... ... 255 12N
Load-valveopen ............ ... ... .. ... ... 535 + 20N
K16 Non VVC engines
Freelength .. ....c.iiviiiiiieemmnnninnns s 50.0 mm
Fitedlength . ............ ... ................ 37.0 mm
Load-valveclosed ....................... ... 250 £ 12N
Load-valveopen ........................... 450 + 18 N at 28.8 mm
K16 VVC engines
Freelength ............................... . 47.6 mm
Fittedlength . ......... .. ... ... ... ... ... ... 37.0 mm
Load-valveclosed .......................... 210 £+ 13N
Load-valveopen ..... ................... ... 440 +22 N
Valves
K8 engines
Valve stem diameter;
Inlet .. ... 6.960 to 6.975 mm
Exhaust ....... ... ... ... ... ... ... ... .. .. 6.952 to 6.967 mm
Valve guides:
Inside diameter .............. ... ... .. .. . ... 7.000 to 7.025 mm
Valve stem to guide clearance:
Inlet . ... 0.025to0 0.065 mm
-Service limit . ... 0.07 mm
Exhaust ... ... .. ... ... . 0.033100.073 mm
-Servicelimit .. ... . ... .. ... 0.11 mm
Valve stem fitted height:
NBW i 0 vt 5 8 555 5 5 5 5imm  n maese m ot sonin o o s5oms o 0@ 5 38.95t040.81 mm
-Servicelimit .. ... 41.06 mm
K16 engines
Valve stem diameter:
L S R T T LT T T 5952 to 5.967 mm
EXDAUSE v inin s i 55 e s v e m e o s e 5.947 to 5.962 mm
Valve guides:
Inside diameter ................ ... ... .. ... 6.000 to 6.025 mm
Valve stem to guide clearance:
Inlet ... 0.033 t0 0.063 mm
-Servicelimit ........... ... ... ... ... ... ... 0.07 mm
Exhaust .......... ... ... . ... .. .. . 0.038t0 0.078 mm
-Servicelimit ............. ... ... ... . ... 0.11 mm
Valve stem fitted height:
NBW: < v 5 v amsss & 53505 5 5 558 5 7 50 % = e = o see o 4 38.93 t0 39.84 mm
-Service imit ... ... 40.10 mm
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Valve guides
Fitted height:
KBengines . ..........c.oviiiiiininennannin. 10.3 mm
Ki6engines..............ccoviiiiinnnnn.n. 6.0 mm
Valve seats
Angle ... 45°
Width
Not triple angle valve seats :-
Inletandexhaust ........................... 1.5 mm
Triple angle valve seats :-
INlet .. 1.0to 1.4 mm
EMNAUST i d aitnd 7 7 ot 7 5 Sl 8 5 Bodeor 5 Jroses § Suies 1.41t01.8mm
Valve face angle:
INMBY = 5 ¢ svmai s saiam s warame 5 7 505 5 ¥ 59 5 % G0 8 & B 45°
EXNAUST oo vins vy o509 8 a0 ¥ Smes § et ¥ Hae 45°
Crankshaft
Crankshaftend-float ......................... 0.10t0 0.25 mm
Sarvice limit . . .cons i a o v v vama s seia v s 0.34 mm
Thrust washer halves thickness ................ 2.61to0 2.65 mm
Main joumal tolerance - Type A crankshaft*
Grade 1 ... ... . 47.993 to 48.000 mm
Grade 2 . .. .. e 47.986 to 47.993 mm
Grade 3. ........ it e 47,979 to 47.986 mm
Clearanceinbearings ........................ 0.02 to 0.05 mm
Maximumoutofround . ....................... 0.010 mm
Main joumnal tolerance - Type B crankshaft*
Grade v con s e ing s 0awE 5 BoRE § REVE 58, 48.000 to 48.007 mm
Grade 2 . . s v v sasen ¥ 5ames ¥ FO06E B SN ¥ SRS 5 8 47.993 to 48.000 mm
GRREE D i s 5 s 3 woress 5 oA 5 ¥ SR 5§ LEEE B 47.986 to 47.993 mm
Clearanceinbearings .................c...... 0.013 10 0.043 mm
Maximumoutofround ........................ 0.010 mm
Big-end journal tolerance - 1.1, 1.4 and 1.6 litre:
GradeA . cnoan wooman s i a b e s © EGE 8 ERER 8 6 43.000 to 43.007 mm
Grade B . ....coien s enna s ern s v e v s v 42.993 to 43.000 mm
GAGRIC  cioioi s v v 0 a5 b s 5 % w0 A s BERI ¥ 5 42.986 10 42.993 mm
Clearanceinbearings ...............c.coovun. 0.021 to 0.049 mm
Maximumoutofround .. ...................... 0.010 mm
Big-end/connectingrodend-float . . .............. 0.10t0 0.25 mm
Big end journal tolerance - 1.8 litre:
Grade A ... ... ... 48.000 to 48.007 mm
Grade B ......... .. .. ... 47.993 1o 48.000 mm
Grade C ... ... 47.986 to 47.993 mm
Clearanceinbearings ........................ 0.021 to 0.049 mm
Maximumoutofround ........................ 0.010 mm
Big-end/connectingrodend-float . . .. ............ 0.10 t0 0.25 mm

* For commencing engine numbers for Types A and B crankshafts, see Information.
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Piston rings
New ring to groove clearance:

K8 and K16 - 1.1 and 1.4

Top compressionring ........................ 0.04 to 0.08 mm
2nd compressionfing . .......... ..., 0.03 to 0.062 mm
Ol Control falS . . 5 s s v v w s vms 5 woes 5 550 v o 0.044 to 0.055 mm

K16- 1.6 and 1.8

Top compressionnng ........................ 0.040 to 0.072 mm
2nd compression iNg . . ... ... 0.030 to 0.062 mm
Oilcontralrails ... . ........ ... .............. 0.01010 0.180 mm

Ring fitted gap 20 mm from top of bore:

K8 and K16 - 1.1 and 1.4

Topcompressionnng . ....................... 0.17 to 0.37 mm
2nd compressionning . ... 0.37 to 0.57 mm
Qilcontralrails . . ............................ 0.1510 0.40 mm

K16-1.6 and 1.8

Topcompressionfing ........................ 0.20 to 0.35 mm
2nd compression ning . ............ ..., 0.281t0 0.48 mm
Oilcontrolrails . ............................. 0.1510 0.40 mm

Piston diameter

K8and K16 - 1.1and 1.4

Grade A .. ... 74.940 to 74.955 mm

Grade B . ... ... ... 74.956 to 74.970 mm
Clearanceinbore .................. ... ... 0.015 to 0.045 mm
Maximumovality ........ ... ... .......... ... 0.3 mm

K16-1.6and 1.8

T (o - 0 79.975 to 79.990 mm
Grade B .. ... . ... 79.991 to 80.005 mm
Clearanceinbore ................ ... ... .. ... 0.01 to 0.04 mm
Maximumovality ............................ 0.3mm
Cylinder block

Cylinder liner bore:

K8 and K16 - 1.1 and 1.4

REDgrade A ... ... ... .. ... ... ... ...... 74.970 to 74.985 mm

BLUEgradeB ........... ... ... ..ccovun... 74.986 to 75.000 mm
K16 - 1.6 and I.8

REDgrade A .....................ccoounn.. 80.000 to 80.015 mm

BLUE Grade’B . :; vou s v v s ivin e mmem s smes o s 80.016 to 80.030 mm
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TORQUE WRENCH SETTINGS

Air cleaner support bracketbolts ... ............

Alloy sump bolts*

MBS oo i s 5 oo 5 osmon 3 % s % wesi 8 e
MBX6B0 ........ . ...
Bearing ladderto block bolts* . ................
Big-endbolts ............ ... ... ... ...,

Blanking plate to camshaft carrier bolts:

Not plug top coil ignition system: ..............

Plug top coil ignition system:

-Inletcamshaft ...........................
- Exhaustcamshaft . .......................
Camshaft carrierbolts* ......................
Camshaft cover to carrierbolts* ...............

Camshaft gear bolts:

M s covon oo omm s v omu e s sora 3w e w0 s s s
MDD, & v i o msoim o ciin v s s & 6 oS S 8 Dw s e S
Camshaft sensor bolts - K16 engines ...........
Coolant pump bolts* ............. .. ... cov..
Coolant rail to cylinder block bolts . .. ...........
Crankshaft pulleybolt .......................

Cylinder head bolts:*

Allbolts . . ... ...

- Mark position of radial marks
- Turn all bolts + 180°
- Turn all bolts another + 180° align marks

Dipsticktube bolts . ............ ... ... ......
Flywheel+ ........ ... ... . iiiiiinnnnn..
Fuel pump blanking plate nuts - K8 .. ...........
ht lead brackets - not plug top coil ignition . . . .. ...
htlead coverscrews ........................
Hydraulic control unit bolts - K16 VVC engines . . . .
Hydraulic control unit piston to rack screw++ . . ...
Hydraulic control unit oil temperature transmitter . . .

Hydraulic control unit spool valve

nut-K16VVCengines ......................

Hydraulic control unit spool valve sleeve

bolt-K16 VVCengines .....................

Ignition coils to cylinder head - plug top

coilignitiononly ............. ... ... i,
K16 VWC housingbolts . .....................

Multiplug bracket to camshaft carrier

bolts -iffitted ........ ... ... ... ... .. ... .. ..
Oil filteradapterbolts . . . .....................
Oilpumpbolts®+ . ........... ...,
OH Tl S < 5 ¢ s s 6 s 5 dore 5 i o waiiid v v
Oil suction pipe to bearing ladderbolts . .........

Oil temperature sensor to oil filter

adapter-iffited . ..........................
Pressed steel sump bolts - M6/M8* + ...........

* Tighten in sequence
+ New Patchlok bolt(s) must be fitted
++ Use new screw supplied with seal kit

30 Nm
20 Nm + 45°

. 25 Nm
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Rear timing belt backplate screws - K16 VVC
engines:

MS

MB e
Rear timing belt cover screws - K16 VVC engines . .
Rear timing gear bolts - K16 VVC engines ... .....
RH engine mounting bracketbolts . . . . ...........
Rotorarmscrew ...............covivnvnnnonn
Sparkplugs ... ...
Spark plug COVEr SCrews . ...............von...
Thermostat housing bolts - Alloy housing .........
Thermostat housing bolts - Plastic housing . . ... ...
Thermostat housing to cylinder block bolt .. .. ... ..
Timing belt tensioner bolt - Automatic tensioner+ . . .
Timing belt tensioner pulley Allen

screw - Manual tensioner .. ..................
Timing belt tensioner pulley backplate

screw - Manual tensioner . ........... .0 000
Timing belt tensioner pillarbolt . ......... ... .. ..
Timing belt lower coverscrews . ................
Timing belt rear coverscrews ..................
Timing belt upper front coverscrews . ............

* Tighten in sequence
+ New Patchlok bolt(s) must be fitted
++ Use new screw supplied with seal kit
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SERVICE TOOLS

18G 55A
18G 1299A
18G 1299A-1
18G 1519
18G 15191
18G 1570
18G 1571

18G 1574
18G 1576/1
18G 1576-2
18G 1576-3
18G 1576-4
18G 1577
18G 1587
18G 1604A
18G 1674

18G 1736
18G 1744
18G 1769A
18G 1770
18G 1770/
18G 1770/2
18G 1749
18G 1771
18G 1772
MS 120-6
MS 76-111
MS 76-120
MS 76-122
12-182

Piston Ring Clamp

K16 VVC Housing Qil Seal Remover
Centre Bolt

Valve Lifter Basic Tool

Valve Lifter Adaptor

Camshaft Locking Tool

Elywheel Locking Tool - Flywheel Not Fitted With Reluctor
ing

Crankshaft Rear Oil Seal Replacer Tool
Valve Guide Remover/Replacer

Depth Gauge - All K16 Engines

Nylon Guide

Depth Gauge - K8 Engines

Valve Stem Qil Seal Remover/Replacer
Crankshaft Front Oil Seal Replacer
K16 VVC Housing Qil Seal Replacer

Elywheel Locking Tool - Flywheel Fitted With Reluctor
ing

Cylinder Liner Retainer Clamps

Sump Alignment Pins - 2 off

Camshaft Front And Rear Oil Seal Replacer

Camshaft Clamp - K16 VVC Engines

Timing Plate - Front Inlet Camshaft - K16 VVC Engines
Timing Plate - Rear Inlet Camshaft - K16 VVC Engines
Camshaft Oil Seal Protection Sleeve

Valve Guide Reamer - All K16 Engines

Valve Guide Reamer - K8 Engines

Valve Seat Cutter Pilot

60° Valve Seat Cutter

15° Valve Seat Cutter

45° Valve Seat Cutter

Camshaft Holding Tool
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