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grees of d|ff|culty

he 2.0 litre turbo petrol engine. The petrol engine figures given
2A for engine code details).

Petrol engines . .. IS
2.1 litre turbo diesel engines
2.5 litre turbo diesel engines .
' Swirl chamber protrusion - diesel engmes only
I Y
head diameter. Exhaust
Petrol engines:
2.0 litre engine . . . . . 42 ek e f 34.5 mm
Diesel engines:
21 itreturboengine . ........ J 33.9 mm
2.5 litre engine . . ; 36.9 mm
' Valve stem diameter.
. Petrol engines:
2.0 litre engines . . S ! LD 7.984 +0 -0.015 mm 7.970 mm +0 -0.015 mm
Diesel engines:
2.1 litre turbo engine ......... 8.005 +0 Omsmm 7.975 +0 0015m
2.5 litre engine 6.990 +0.-0.0 0. B0U T U
Overall length
: Petrol engines: :
108.70 N8 25

122.30 mm 121.90 mm
127.91 mm 127.51 mm
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Cylinder block
Cylinder bore diameter:
Petrol engines:

86.000 to 86.018 mm
86.250 to 86.268 mm
86.600 to 86.618 mm

85.000 to 85.018 mm
85.030 to 85.048 mm
85.250 to 85,268 mm
85.600 to 85.618 mm

92.520 to 92.538 mm
92.010 to 92.028 mm

Oversize, cylinder NOS 2104 .........cccvvvvssnnsnnsnnns 92.510 to 92.528 mm
wmmmammmﬂmuzsmmhmmmmmuwmusdf!armrou
cylinders No 2, 3 and 4.

ES
-

o ey
L

-
4

£ 3 &

-»

84.920 to 84.929 mm
84,950 to 84.958 mm
85.170 to 85.179 mm
85.520 to 85.529 mm

91.911 to 91.929 mm
92.411 to 92.429 mm

60.0 +0 -0.019 mm
59.7 +0 -0.019 mm

60.0 +0 -0.019 mm
59.7 +0-0.019 mm

64.0 +0 -0.019 mm
63.7 40 -0.019 mm

50.0 +0 -0.016 mm
49.7 +0 -0.016 mm

| 49.7 +0 -0.016 mm

54.0 +0 -0.019 mm
53.7 +0 -0.019 mm
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............... 0.007 mm
).045 to 0.109 mm
).038 to 0.069 mm
.025 to 0.050 mm
id Dearing running clearance - all models® . ... .. . .. . 0.025 to 0.050 mm
8 are suggested figures, WMMWofm-armmdwm.mmmasmcmmm.
rings
nas:
0P compression ring:
BRI AN .. .voonoonnstyense sl B S 0.2to 0.4 mm
PECONd compression ring:
L TR MR IRET, i S e 0.15to 0.35 mm

control ring
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Torque wrench settings

2.1 litre turbo diesel engines (continued)
Cylinder head bolts (new bolts with guide bosses)":

Balance shaft sprocket nut:
Rear balance shaft LEFTHANDTHREAD) ....................
Frontbalanceshaft . ..............coviiviununroroannnnsnas

Transmission housing-to-engineboits .. ..........ccoevvurunannrs
*Note: Where new cylinder head bolts are fitted, there is no requirement to re-tighten the bolts after the engine has been started and
for the first time; see Chapter 2B for details.
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al Wl

ir head, cylinder block and all other
internal components.,

Information given ranges from advice
ing preparation for an overhaul and
hase of replacement parts, to detalled
-step procedures covering removal,
fion, renovation and refitting of engine
components

Section 7, all instructions are based
assumption that the engine has been
d from the car. For information
g in-car engine repair, as well as the
and refitting of those external
bnents necessary for full overhaul, refer
A or B of this Chapter (as applicable)
b Section 7. Ignore any preliminary
ling operations described in Part A or
are no longer relevant once the engine
removed from the car

cifications relating to engine overhaul
the beginning of this Part of Chapter 2.

pwell as other requlrei! maintenance, should
many thousands of miles of reliable
pvice. Conversely, a neglected engine may
quire an overhaul very early in its life.
tExcessive oil consumption is an indication
jat piston rings, valve seals and/or valve
are in need of attention. Make sure that
leaks are not responsible before deciding
P llrhgs and/or guides are wom. Perform a
ion test, as described in Part A (petrol
uB(Dmselmgm;oftthhaptar to
the likely cause of the problem.

iCheck the oil pressure with a gauge fitted in
pe of the oil pressure switch, and compare
With that specified. If it is extremely low, the
jin and big-end bearings, and/or the oil

p, are probably worn out.

5 of power, rough running, knocking or
iC engine noises, excessive valve gear
ge, and high fuel consumption may also
it 10 the need for an overhaul, especially if
y are all present at the same time. If a
iplete service does not remedy the situation,
pr mechanical work is the only solution.

servloodaswdl

the starter and alternator, can be overhauled as
well. The end result should be an as-new
engine that will give many trouble-free miles.
Note: Critical cooling system components such
as the hoses, thermostat and water pump
should be renewed when an engine is
overhauled. The radiator should be checked
carefully, to ensure that it is not clogged or
leaking. Also, it is a good idea to renew the oil
pump whenever the engine is overhauled.

7 Before beginning the engine overhaul, read
through the entire procedure, to familiarise
yourself with the scope and requiremnas

the job. Overhauling an engine is nig

the necessary tools &
close attention
however, be tim
being off

: avnllablllty of parts and make
that any necessary special tools and
tained in advance. Most work

deciding what service and ropa:r op
must be performed by an engineering works.
The condition of these components will be the
major factor to consider when determining
whether to overhaul the original engine, or to
buy a reconditioned unit. Do not, therefore,
purchase parts or have overhaul work done on
other components until they have been
thoroughly inspected. As a general rule, time is
the primary cost of an overhaul, so it does not
pay to fit wom or sub-standard parts.

8 As a final note, to ensure maximum life and
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotlessly-clean environment.

s ey
gl e B! ;-'ﬁ'd.*L‘—‘-H__
4 &0 byl
'lllywhnvododdodmthcumimmbe
removed for overhaul or major repair work,
several preliminary steps should be taken.

——— - ——bbe -

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

3 Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

4 An engine hoist or A-frame will aiso be
necessary. Make sure the equipment is rated
in excess of the combined weight of the
engine and transmission. Safety is of primary
importance, considering the potential hazards
involved in lifting the engine/transmission out
of the car.

5 If this is the first time you have removed an
engine, an assistant should ideally be
available. Advice and aid from someone more
experienced would also be helpful. There are
many instances when one person cannot
simultaneously perform all of the operations
lequired when lifting the engine out of the

z op«auon ahead of time. Bduro

necessary to perform
poval and installation

the hoist must be hired, makem at yo
arrange for it in advance, and perform all of the
operations possible without it beforehand. This
will save you money and time.

7 Plan for the car to be out of use for quite a
while. An engineering works will be required
to perform some of the work which the do-it-
yourseifer cannot accomplish without special
equipment. These places often have a busy
schedule, so it would be a good idea to
consult them before removing the engine, in
order to accurately estimate the amount of
time required to rebuild or repair components
that may need work.

8 Always be extremely careful when removing
and refitting the engine/transmission. Serious
injury can result from careless actions. Plan
ahead and take your time, and a job of this
nature, although major, can be accomplished
successfully.

4 Petrol
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2 Set the ride height control to its lowest
position, then depressurise the hydraulic
system - refer to Chapter 9 for details.

3 Set the bonnet in the upright position or, to
improve access, remove it completely as

enag unit. Also remove the
plastic covers from the left- and right-hand
wheelarches.

5 If the engine is to be dismantled, working as
described in Chapter 1, first drain the oil and
remove the oil filter. Clean and refit the drain
plug, tightening it securely.

6 Disconnect both cables from the battery
terminals. Remove the battery from its holder
then unbolt the battery holder from the
bodywork and remove it from the engine
compartrment.

7 Refer to Chapter 3 and drain the cooling
system.

8 Drain the transmission oil as described in
Chapter TA.

9 Remove both driveshafts, as described in
Chapter 8.

10 Refer to Chapter 2A and unbolt the rear
engine mounting from the suspension
subframe.

11 Remove the bolt and detach the maet
clip(s) that secures the hydraulic &
pipework to the front of
regulator, at the front ol i

casing.
12 Unbolt the exhauSEeWnpipe from the
exhaust manifall pocharger flange (as
applicable), rence to Chapter 4A/C. p

clips and detach the
coolant pump inlet and oy
, disconnect the throiil

13 Slag

joint pivots.,

15 With reference to Chapters 8 and 11 as
applicable, slacken the unions and disconnect
the hydraulic system feed pipe, the power
steering system supply pipe, the pressure
regulator return pipe and the flow distributor
return pipe from the regulator/distributor

assembly.

16 Slacken the large worm drive clips and
disconnect the air intake ducting from the
throttle body. Where applicable, unplug the
wiring at the connector and detach the
section of ducting that incorporates the air
flow meter. Store the air flow meter in a safe
place. On turbo modets, remove the securing
screws, slacken the hose clips and
disconnect the air cleaner to turbocharger,
turbocharger to intercooler and intercooler to
niet manifoid ducting.

17 Refer to Chapter 9 and detach the hose
manifold from the hydraulic system fluid
reservoir from its casing. Cover the open
reservoir to prevent dirt ingress. Slacken the
clip and detach the hydraulic pump feed pipe

from the hose mﬂuu.lPadmoaxpoud

pipes on the underside of the manifold, to

prevent damage and dirt ingress.

18 Working at the transmission, carry out the

following:

7A and disconnect the

cﬁ-ivocabborm

from the transmission.

Unbolt the earth cable from the

transmission casing.

¢) Disconnect the ciutch cable from the

transmission with reference to Chapter 6.
d) Unplug the wiring from the reversing lamp
switch at the connector.

19 Disconnect the accelerator cable from

throttie body as described in Chapter 4A.

20 Disconnect the main engine wiring

harness at the connectors located on the top

of the transmission casing.

21 Remove the electronic control unit(s) from

the casing at the front right hand comer of the

engine compartment. Slackenaatkwithdraw

the securing screws and d Basing

from the bodywork. 1=

22 Slacken the ha

fuel supply. ank

and prasi

g at the engine comp

id, slacken the hose clips and detiel
j heater supply and return hoses fro

their respective ports.

24 Suppori the engine securely on a hoist, or

a lifting & positioned across the engine

line with the suspension

Cab

pter 2A and carry out the

c) Slacken and withdraw the oontre boit,
then separate the two halves of the upper
engine mounting.
26 Make a final check that any components
which would prevent the removal of the
engine/transmission from the car have been
removed or disconnected. Ensure that
components such as the gearchange selector
rod and driveshafts are secured so that they
cannot be damaged on removal.
27 Lift the engine/transmission out of the car,
ensuring that nothing Is trapped or damaged.
Enlist the help of an assistant during this
procedure, as it will be necessary to tilt the
assembly slightly to clear the body panels,
28 Once the engine
over the front of the
to the ground.

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

30 Undo the retaining bolts, and remoy
flywheel lower cover plate from |
transmission. On some models the plata|
support struts attached to it, these will hav
be unbolted from the side of the cylin
block.
31 Disconnect the wiring then undo
retaining bolts, and remove the starter mal
from the transmission, noting the com
fitted position of the locating dowel §
Chapter 5A). {
32 Ensure that both engine and tra ;
are adequately supported, then slacken®

remove the remaining bolts securing §
transmission housing to the engine. No ,__:_
correct fitted positions of each boit (and}
relevant brackets) as they are removed, 108
as a reference on refitting. |
33 With reference to Chapter 7A,
withdraw the transmission from the
ensuring that the weight of the trans
not allowed to hang on the input shaft
is engaged with the clutch friction disc.
34 If they are loose, remove the locai
dowels from the engine or transmis
here applicable), and keep them in a

as describi
36 Ensure thé'c
input shaft splines SrFe
apply grease to the sp :
special low-friction nickel coating.
37 Ensure the locating dowels are co
positioned prior to installation and
the clutch release mechanism compg
are correcily fitted (see Chapter 6).

38 With reference to Chapter 7A, ¢
offer the transmission to the engine,
locating dowels are engaged. Ensure t
weight of the transmission is not alio
hang on the input shaft as it is e
the clutch friction disc.
39 Refit the transmission housing-to-e1
bolts, ensuring that all the necessary b
are correctly positioned, and tighten fi
the specified torque setting.

40 Refit the starter motor making
locating dowel is correctly positic
Securely tighten its retaining bolts
reconnect the wiring (see Chapter 5A).
41 Refit the fiywheel lower cover plate
transmission, and tighten its retaining bo
the specified torque.
42 Reconnect the hoist and lifting tacl

e assembly should be tilted
necessary to clear the DUl
components, as during ramoval .
assembly into position in the :
compartment, manipulating the hoist &
lifting tackle as necessary.
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A1

ith the engine/transmission in position,
the engine/transmission mounting
ket 10 the chassis rail and tighten the
ng bolts to the specified torque. Pass
stud on the transmission casing through

bck the engine to settle it on its
Centralise the right-hand
g bracket in relation to the rubber
g lug then tighten its retaining nut and
to their specified torque settings. Go
d and tighten all the remaining mounting
and bolts to their specified torque
ps and detach the hoist from the engine.
he remainder of the refitting procedure is
reversal of the removal sequence,
) the following points:

jure that the wiring loom is correctly
d and retained by all the relevant
ining clips; all connectors should be
tly and securely reconnected.
it the cap and hose manifoid to the
graufic system fluid reservoir, then
d the system as described in Chap-

8.
fior fo refitting the driveshafts to the
, the driveshaft oil seals
puld be renewed.
e that all disturbed hoses are
ectly reconnected, and secure
ed by their retaining clips =
] m the clutch cable as o/

SITHSSIO

Top up the fluic leval BB the hydraulic
system as described in “Weekly checks”.

: gine and automatic
ansmission unit - removal,

!lnmmbemmnd!mmmw
amwmmm
Wo are then separated for overhaul,
removal procedure is essentially the
@ as that described for the removal of the
jne and manual transmission assembly,
[note the following points:
elips and disconnect the coolant hoses
'w the transmission fluid cooler.
: mmmmcmm
transmission electronic control
(ECU).

4

refitted,

transmission kick-down cable at the
ble from the stud

0 s bracket and
mehoaesuppodhradmfmmm

drive) and RPM sensor, then remove the
RPM sensor from the bellhousing.

h) Remove the starter motor.

) Label and disconnect any remaining
wiring connectors and support brackets
connected to the transmission.

Separation

2 With the engine/transmission assemii
removed, support the assembly on;§ '
blocks of wood, on a workbet
that, on a clean area of the
3 Locate the access hoi

the cylinder blo i

by means nf :

assible torque converter bolt
MERUTN the crankshaft as necessary and
o the remaining two bolts.

Broove the bolts securing the
0 the engine. Note the
each bolt, and the
jy are removed, to

iransmlssron S0 that !

removal procedure,

6 With the bolts the
transmission off the engine, to free®¥rom its
locating dowels. Once the transmission is

free, and sufficient clearance exists, insert a
bolt with a suitable washer, through the RPM
sensor hole in the transmission bellhousing, to
retain the torque converter on the
transmission.

Preparation for reconnection

7 Prior to reconnection it is necessary to
make a simple tool to align the torque
converter with the driveplate as the
transmission is refitted. To make the tool,
obtain a bolt of the same size as the torque
converter retaining bolts, but long enough
to extend through the access hole in the
cylinder block when the tans

8 Cut the head off the bolt a
enable it to be unscrewed) IMThe
mmmmwmmmn
the torque converter retaining bolt hole in the

driveplate.
9 Turn the engine crankshaft so that one of
the torque converter retaining bolt holes in the

driveplate, is aligned with the access hole in
the cylinder block. Screw the alignment tool
(finger tight only) into one of the retaining bolt
holes in the torque converter. Tumn the torque
converter so that the alignment tool is in

the correct position, relative to
the cylinder block access hole. As the
transmission (s refitted, the alignment tool will
pass through the retaining bolt hole in the
driveplate and through the access hole. It can
then be unscrewed with a screwdriver and the
first torque converter retaining bolt fitted in its

10 Check that the torque converter support
bush fitted to the centre of the crankshaft is in
good condition, and in place.

11 Ensure that the engine/transmission
locating dowels are correctly positioned prior
to installation.

Reconnection

12 The transmission is reconnected by a
j@versal of the removal procedure, bearing in
me following points:
the transmission into position

githat the alignment tool

igh the drivepiate and access

c)

the !u'st torque
Tumn the crankshaft as
the other two bolts.

Refitting

13 Refit the starter motor,

tighten its retaining bolts.

14 Refit the engine unit to the vehicle as

described in the relevant refitting paragraphs

of Section 4.

15 The remainder of the refitting procedure is

a reversal of the removal sequence, noting the

following points:

a) Ensure that the wiring loom is correctly
routed, and retained by all the
relevant retaining clips; all connectors
should be correctly and securely
reconnected.

b) Prior to refitting the driveshafts to the
transmission, renew the driveshaft oll
seais as described in Chapter 7B.

c) Ensure that all coolant hoses are correctly
reconnected, and securely retained by
their retaining clips

d) Adjust the accelerator cable as described

and securely

9 Refil the cooing system (see Weekly
Checks).

g) Top up the hydraulic system with the
specified grade of fluid, as described in
“Weekly checks”
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6.11a At the engine compartment front
crossmember, remove the upper . . .

6 Diesel engine and manual \

unit - removal, W\

separation and refitting §
Removal

1 Park the vehicle on firm, level

ground. Chock the rear wheels, then firmly
apply the parking brake. Jack up the front

of the vehicle, and securely support i
on axle stands. Remove both fird
roadwheels

2 Set the ride height 5
lowest position, then dé&B & the
hydraulic system - ref pter 9 for

details
3 Set the bor
improve ag

f b upright position or, to
5, rfemove it completely 8

desGiaaln Chapter 12. |
4/ Bindo the retaining screws and.g
plastic undertray from

engine/transmission umng
plastic covers from. b
wheelarches. __ s
S If the enginé Bt be dismantled, working as
described in Chapter 1B, first drain the engine
oil and remove the oil filter. Clean the
sump drain plug (fitting a new sealing washer
where applicable), then fit and tighten it
securely

6 Disconnect both cables from the battery

terminals. Slacken the clamp bar and

remove the battery from its holder (see

Chapter 5A).

7 Refer to Chapter 3 and drain the cooling

system

8 Drain the transmission oil as described in

Chapter 7A,

9 Refer to Chapter 4B and carry out the

following:

a) Remove the air cleaner and its associated
intake air ducting. On 2.1 litre models,
slacken the clips and disconnect the inlet
air ducting from the upper inlet manifold
and intercooler.

b) Disconnect the accelerator cable from the
fuel injection pump (excluding modeis
with ‘drive by wire’ electronic fuel
injection).

8.1te ...
from the front of the car

¢) Slacken the clips and disconnect the fuel
supply and retum hoses
d) Unplug the fuel injection pump wiring at

13 Remove the electronic control unit(s)
their plastic casing, located at the front
hand corner of the engine compa
Unplug each ECU from its respective

connector and store it in a safe place - &
touching the connector pins. Slacken
withdraw the securing screws, then reme
@ ECU casing from the bodywork

the connectors,
10 Refer to Chapter 9 and g
hose manifold from #
resenvoir Casingut

to Chapter 2 and remove §
Bie that on 2.5 litre models. I8
radiator is secured 1o

e of the cap’mamfold
87 10 prevent damaqe and di

11 Remove the front bumper with rel'e(ence
to Chapter 12, then remove the headlights
aignee to Chapter 13. Disconnect the
e cable at the joint block,
eath and behind the battery
pnd withdraw the securing

hand dnvas :
left hand dnveshaﬁ‘ us!
the differential, but it doss not ne-
removed from the hub; (refer to Chaptef
detalls). Secure the shaft away fro
transmission using a length of wire 1o ¢
(see illustrations) that it does impede the engine re
ing fan wiring as the process. Ensure that the shaft is
BE Dl horizontally, so that the CV joints a
strained

16 Unbolt the exhaust downpipe fro
exhaust manifold/turbocharger flang
applicable), with reference to Chapter 4(
17 On 2.5 litre models, working unde
the car, unbolt the curved inlet air tr
from the turbocharger flange, and re
O-ring seal (see illustration). Slacke

Unplug the ho t
connectors beco

the battery tray. Label the ccmnectors to aid
refitting then unplug the wiring from the
underside of the glow plug control and power
supply units. Remove the securing screws
and lift the battery tray out of the engine
compartment

6.13 Remove the electronic control units 6.17 On 2.5 litre models, unbolt the in
from their plastic casing, then remove the trunking (arrowed) from the turbocharg
casing from the bodywork wmmmm
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: d tool, used for separating
change cable ball joints on 2.5
litre models

the dimensions shown

P and detach the other end of the
p from the rigid duct/coolant pump
pover assembly. Remove the trunking
engine bay
1o Chapter 7A and detach the three
ge/shift control rods from their ball
ots. On 2.5 litre models, disconnect
change and shift cables from the
Sion as described in Chapter 7A.
cess to the gear change and shift
pall joints at the transmission is
limited on the 2.5 litre model. The
on of a special tool for this purpose is
gnded (see illustrations).
g the main engine wiring hamess. ak
phnectors, located above
8sion casing (see illustratic
und the engine and trace aall
g that has not bee

c)
cylinder, as applicable) from the

ter 6.
d)

the TDC sensor from the top of
transmission beilhousing.
21 With reference to Chapm
applicable, slacken tho
the hydraulic systsl
steering syst
regula:cu

¥ the regulator/di

punted on the front

a urely on

wmﬂg harness

g € section of wiring at
mpect-v-“connector label each
carefully to aid reconnection Iaf
t Ellt some (but not all) connegt

- ('Jn 2.1 litre modals re
and carry out the following:

r-cod ! a) Remove the auxiliary drivebelf
orking at the transmissit myoutthe b) Unbolt the auxiliary drivebelt tens

pWing: assembly from the engine (where =~
Refer to Chapter 7A and disconnect the applicable)
Speedometer drive cable (or transducer c) Unboit the auxiliary drivebelt pulley from
winng) and the reversing lamp switch the crankshaft timing/balance shaft
wiing from the transmission. sprocket
Unbolt the earth cable from the 24 Ensure that the engine is securely

@nsmission casing. supported on the hoist, then refer to

6.18b Fabricate the tapered, forked end to

Disconnect the clutch cable (or slave
transmission with reference to Chap-

Remove the securing screw and withdr

-ihe !
the flow distributor

ssion assembly). It will be necessary to
ise the pipes from.the metal clip(s) at the

g eyes provided,
. Use all the
even weight

Ehapter 2B

6.18c lnmtheloolbutweenthﬂwo
halves of the balljoint and tap the end with
a mallet to separate the joint

2B and unbolt and
mounting components
25 Using the hoist, raise the engine slightly,
then draw it away from the bulkhead
slightly. Adjust the hoist so that the engine
m be tilted towards the front of the car

remove the engine

at the engine compartment
Bken the hose clips and detach

any components

stributor pmoval of the

of the eng'm AnEm
removed or disco 1
28 Ensure that compa
gearchange selector ‘cabl
hydraulic pipes are secured so
cannot be damaged on removal.
20 Lift the engine/transmission upwards,
until the bottom of the sump is just above the
level of the suspension front crossmember
Check around the engine and ensure that
nothing is trapped or damaged. Enlist the help
of an assistant during this procedure, as it will
be necessary to tilt the assembly slightly to
clear the body panels

30 Rotate the engine on the hoist, so that the
timing beit end is furthest forward, allowing it
to leave the engine compartment first
Manoeuvre the engine past the bodywork,
taking great care to avoid the ABS hydraulic
unit (where fitted). Lift the engine assembly

a hoist.

Chapter

out over the front crossmember using the
hoist and lower the unit to a suitable work
surface (see illustration).

Separation

31 With the engine/transmission assembly
removed, support the assembly on su:table
| NOrkhe

flywheel lower cover plate from the
transmission. On some models the plate has
support struts attached to it, these will have to
be unbolted from the side of the cylinder
block.
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6.33a On 2.5 litre models, unbolt the
intercooler mounting bracket from the
engine block

33 On 2.5 litre models, carry out the following

(see illustrations)

a) Remove the intercooler, then unbolt the
intercoocler mounting bracket from the
engine block (see Chapter 48)

b) Siacken the hose clips, remove the
securing screws, and lift off the combined
coolant pump pulley cover/iniet air
aucting assembiy.

c) Remove the secunng bolt and detach the
fuel haater thermaostat from the
transmussion bellhousing

34 Disconnect the wiring then u

retaining bolts, and remove the

and lift off the combined coolant
pump pulley cover/inlet air ducting
assembly

6.33d ...

6.33b On 2.5 litre models, slacken the
hose clips . . .

from the transmission, noting the correct
fitted position of the locating dowel (see
Chapter 5A)

35 Ensure that both engine and
are adequately supported,
remove the remaininguide
transmission housice

rmssaon is not allowed to hang on t

input shaft while it is disengaged from the
clutch friction disc (see illustration). Note

flitre models, some resistance may
release bearing

fed as the
the release shaft forks

(where a
place

Refitting

as described from paragraph 45 onwards

39 Ensure the clutch plate and transmission
input shaft splines are clean and dry. Do not
apply grease to the splines as they have a

special low-friction nickel coating

6.33e On 2.5 litre models, unboit the fuel
heater thermostat from the transmission

bellhousing

6.36 Carefully withdraw the transmission
from the engine, ensuring that the weight
of the transmission is not allowed to hang
on the input shaft

ose, remove the locating
§engine or transmission

below in paragraphs 39 to 44. If not, proceed

6.33c ...remove the securing scrm

40 Ensure the locating dowels are comsh
positioned prior to installation and make S8
the clutch release mechanism compongs
are correctly fitted (see Chapter 6). Note g
on 2.5 litre models, the clutch release beamp
must be separated from the pressure pll

and fitted to the clutch release fork - &8

pter 6 for details
reference to Chapter 7TA, Larg‘“
pgransmission to the engine, unti i
s are engaged. Ensure that#e
ghsmission is not ailoweﬂé
flatt as it is engaged W&
2.5 models wihi
hydraulic Ciug g information)
Chapter 6 which"
the thrust bearing to -
42 Refit the tranf\musslon ho D-10-¢f
bolts, ensuring that all the necessary bri§
are correctly positioned, and tighten il
to the specified torque setting |
illustration)
43 Refit the starter motor making suf
locating dowel is correctly positigh
Securely tighten its retaining bolts
reconnect the wiring (see Chapter 5A)
44 On 2.5 litre engines,
following
a) Refit the intercooler mounting brackell
the engine block, then refit the
intercooler

carry ouf
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inlet air ducting assembly, and
the screws securely.
the fuel heater thermostat.
hWMmphntom
, and tighten its retaining bolts to

Nl't the assembly over the engine

The assemb?y should be tilted as
peessary to clear the surrounding
pmponents, as during removal: lower the
bly into position in the engine
partment. manipulating the hoist and
g tackle as necessary

@ With the engine/transmission in position,
ifit the engine/transmission mountings as
pscribed in Chapter 2B. Do not fully tighten
mounting bolts at this stage.

B Rock the engine to settle it on its
ings. Centralise the right-hand
inting bracket in relation to the rubber
g lug then tighten its retaining nut and
s o their specified torque settings. Go
d and tighten all the remaining mounting
and bolts to their specified torque
0s and detach the hoist from the engine.
B applicable, adjust the torque control
inlsms as described in Chapter 2B to
B minimal engine movement.
The remainder of the refitting pro
reversal of the removal.&
g the following points:
Emurernat the wirings

| ensure that the connections surfa
-Mandfmefromc SI0M,

rw*cswm Rgarvoir, then
. bleed the system @S described in Chap-

ter S
| Prior to refitting the driveshafts to the
| transmission, the driveshaft oil seals

| should be renewed.

| Ensure that all disturbed hoses are

_ 4

) On 2.1 litre diesel models, remove the
ing belt tensioner centre retaining stud
g on a second nut and locking
the two nuts together . .

correctly reconnected, and
retained by their

e) Adjust the clutch cable as described in
Chapter 6.

f mmwmum

¥ transmissinn with

type of oll, as

5 1and 7.

h) Mmeooﬂngsysmnasdncﬁbedm
Chapters 1B and 3.

i) Top up the fluid level and bleed the
hydraulic system as described in Chap-
ter 9.

7 Engine overhaul -
sequence

1 It is much easier 1o dismantie and wogk on
the engine if it is mounted on a
engine stand. These stands can
from a tool hire shop. -
mounted on a stand
should be remo

p workbench, or on the fioor, Be extra-
areful not to tip or drop the engine when
working without a.stand.
3 If you are 40 [llo obtain a reconditioned
pguipment and external
. femoved first, to be
pment engine (just as
jia complete engine

the

Mo external
components from th@ @, pay close
attention to details that L heip!u! or

important during refitting.
position of gaskets, seals, spate
washers, bolts, and other small items.
4 If you are obtaining a ‘short’ engine (which
consists of the engine cylinder
block/crankcase, crankshaft, pistons and
connecting rods all assembled), then the
cylinder head, sump, oil pump, and timing belt
will have to be removed also.

§ If you are planning a complete overhaul, the
engine can be dismantled, and the internal
components removed, in the order given
below, referring to Part A or B of this Chapter
unless otherwise stated.

a) Inlet and exhaust manifolds (Chapter 4).
b Timing helt, sprockets and tensioneris)
¢) Cylinder head.

f, O gume.

g/ Balance shafts and housings (where
applicable).

k) Pistons/connecting rods.

) Crankshaft.

6 Before beginning the dismantling and

overhaul procedures, make sure that you

have all of the correct tools necessary. See

Tools and working facilities for further

information.

R

reconditioned cylinder heads
i .ihe manufacturer, and from

DeClalists, Be aware that
e required for the
Mhprocedures, and

it may rherefora
economical for the ! !
purchase a reconditioned head'i
dismantle, inspect and recondiﬁon :
head.

1 Remove the cylinder head as described in
Part A or B of this Chapter, or in this Part (as
applicable).

2 If not already done, remove the inlet and
exhaust manifolds with reference to the
relevant Part of Chapter 4. Remove any
remaining brackets or housings as required.

3 Remove the camshaft, followers and shims
(as applicable) as described in Part A or B of
this Chapter.

4 On diesel models, remove the glow plugs
as described in Chapter 5C and the injectors
as described in Chapter 4B. On 2.1 litre diesel
models, remove the timing belt tensioner
centre retaining stud by screwing on a second
nut and locking the two nuts together.
Unscrew the stud by means of the locked
nuts. Undo the retracting cam retaining bolt
and remove the tensioner assembly (see
illustrations).

5§ On 2. 5 mre diesel models, unboll the

compressor, compress each valve spring in
turn until the split collets can be removed.
Release the compressor, and lift off the spring
retainer, spring and spring seat. Using a pair
of pliers, carefully extract the valve stem oil




i
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8.6a Compress each valve spring using a
valve spring compressor and remove the
split collets

8.6d ..

. and the spring seats
bl
m'n
seal from the nmy the guide (see
lllustrations,l
7 i, whan valve spring compressorli

screw&‘b\vn the spring retainer refuss _'
fré@and expose the split colletsyg n
the top of the tool, directly avi
with a light hammer. Tiighs
retainer,
8 Withdraw 1 8 through the combustion
chamber (see Wustration)

9 It is essential that each valve is stored
together with its collets, retainer, spring, and
spring seat. The valves should aiso be kept in
their correct sequence, unless they are so
badly worn that they are to be renewed. If
they are going to be kept and used again,
place each valve assembly in a labelled
polythene bag or similar small container (see
illustration). Note that No 1 valve is nearest to
the transmission (fiywheel/driveplate) end of
the engine

uld free me

9 Cylinder head and valves - -
cleaning and inspection s

1 Thorough cleaning of the cylinder head and
valve components, followed by a detailed
inspection, will enable you to decide how
much valve service work must be carried out
during the engine overhaul. Note: If the
engine has been severely overheated, it is best

8.8 Withdraw the valve through the
combustion chamber

the cylinder head is warped
signs of this

fmcarbon from the
combustion chambeflte ports, then wash
the cylinder head thoraUgssy with paraffin or a
suitable solvent. Similafij§ scrape off any
heavy carbon deposits that mav have formed
on the valves, then use a power-operated wire
brush to remove deposits from the valve
heads and stems

4 Where applicable on 2.5 litre diesel
engines, unscrew the plug together with it

3 Scrape awe

sealing washer and_fi
cartridge from the cylinder
illustrations)

Inspection

Note: Be sure to perform all the folig
inspection procedures before concliudi
the services of a machine shop or @
overhaul specialist are required. Make a|
all items that require attention
Cylinder head

§ Inspect the head very carefully for cf
evidence of coolant leakage, and
damage. If cracks are found, a new ¢y
head should be obtained
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necessary in order to maintain the
dimensions between the valve
e guides and cylinder head gasket

the valve seats in each of the
tion chambers. If they are severely
pracked, or burned, they will need to
ed or re-cut by an engine overhaul
it. If they are only slightly pitted, this
removed by grinding-in the valve
pnd seats with fine valve-grinding
d. as described below.

the valve guides for wear by
) the relevant valve, and checking for
ide motion of the valve. A very small
of movement is acceptable. If the
t seems excessive, remove the
asure the valve stem diameter (see
d renew the valve if it is wom. If the
iIs not worn, the wear must be in
guide, and the guide must be
The renewal of valve guides is best
out by a Citroén dealer or engine
specialist, who will have -
tools available. Where ng ¥
f dlameter is specified, seek i
Citfobﬂ dealer on the Las

0 On diese! models, inspect the sy
mbers for burning or damage suel
. Small cracks in the
peptable; renewal of the )
irequired if chamber Tra
d and disfigured, or if they are no longer
fit in the cylinder head. If there is any
bt as to the swirl chamber condition, seek
§ advice of a Citroén dealer or a suitable
? who specialises in diesel engines
chamber renewal should be entrusted to

9.6 Uuammmmcmmw
check that the cylinder head gasket
surface is not distorted

a specialist. Using a dial test indicator, check
that the swirl chamber protrusion is within the
limits given in the Specifications (see
illustration). Zero the dial test indicator on the
gasket surface of the cylinder head, the
measure the protn.lsion of the swirl chan

limits, the advice of a
suitable repairer who_spi
engines should be so

Valves - ]
jihead of each valve for

ming, cracks, and general wear.
e valve stem for scoring and wear
Bges. Rotate the valve, and check for any
obvious indication is bent. Look for pits
Or excessive ws tip of each valve
cnaw’ shows any such

: crai poin:s using :
illustration). Any significant |
readings obtained indicates we
stem. Should any of these con
apparent, the valve(s) must be reneweg
13 If the valves are in satisfactory oondmon
they should be ground (lapped) into their
respective seats, to ensure a smooth, gas-
tight seal. If the seat is only lightly pitted, or if
it has been re-cut, fine grinding compound
only should be used to produce the required

9.10 Using a dial test indicator, check that
the swirl chamber protrusion is within the
limits given in the Specifications

finish., Coarse valve-grinding compound
should not be used, unless a seat is badly
burned or deeply pitted. If this is the case,
the cylinder head and valves should be
inspected by an expert, to decide whether
@at re-cutting, or even the renewal of the

Mo or seat insert (where possible) is

finding is carried out as follows.
ler head upside-down on a

g appropriate grade
i on the seat face,

valve head
rotary action, grind t
lifting the valve occasions
grinding compound. A Iughl af
under the valve head will greatly &
operation.
16 If coarse grinding compound is being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation is compiete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.

17 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembling the cylinder head.
Valve components

18 Examine the valve springs for signs of
damage and discoloration. No minimum free
length is specified by Citroén, so the only way
of judging valve spring wear is by comparison
with a new component.

18 Stand each spring on a flat surface, and

It is normal to renew the valve springs as a
matter of course if a major overhaul is being
carried out.

20 Renew the valve stem oil seals regardiess
of their apparent condition.
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10.2a Caretully locate the new valve stem
oil seal over the valve and onto the guide

..:nﬁ_

- h,

10.2b Use a suitable socket or metal tube
to press the seal firmly onto the guide

< .4

10.3a Fit the spring seat

-« . locate the valve spring on top.@
its seat . .. e

10.3b

10 cy‘mmad - (G

1 Lumw\e stems of the valves;
ins@éilithe valves into their original lod
new valves are being fitted, insams
the locations to which theyinsl
2 Refit the spring seal e
first valve, dip the nelvalve stem seal in fresh
engine oil. Careftily locate it over the valve
and onto the guide. Take care not to damage
the seal as it is passed over the valve stem
Use a suitable socket or metal tube to press
the seal firmly onto the guide (see
illustrations)

3 Fit the spring seat, locate the vaive spring
on top of its seat, then refit the spring retainer
(see illustrations)

» working on the

the centre stud. Tighten the stud using
locked nuts, then remove the second nut
the end of the stud.

8 The cylinder head can then be refittedl
described in Part A or B of this Chaple
applicable).

11 Balance shaft housings
- (2.5 litre Diesel engine)-
emoval and refitting

N

shaft timing belt sprg
e Tool Tip in Part
j8Bken and remove
ihat on the

aECQOUDROAT 4R O

= el
U

th
sprocket y
balance shaft (ie"therg o
manifold), the nut has LEFTH
Slide the sprocket off the end o
recover the woodruff key.

2 Progressively slacken and withdraw
balance shaft housing bolts. Note tha
boits are of different sizes and
strengths - make a note of their onds
fitment, to aid refitting

3 Lift the housing away from the
| block and recover the gasket,

[ 4 Pull the balance shaft oil seal from
| housing wusing a hooked instrus
Alternatively, drill a small hole in the ol
and use a self-tapping screw and a pi
pliers to remove it. Take great care to#
drilling into the balance shaft or the oll
housing sealing surfaces.

§ Clean the oil seal housing and the b
shaft sealing surface.

6 Slacken the securing screws, then i
balance weights and plastic shields
shaft. Make a note of their correct
position, to aid refitting later

7 Withdraw the balance shaft from
housing. Inspect the bearing and oll

4 Compress the valve spring, and locate the
split coligigal the recess in the valve stem.
Eompressor, then repeat the

1 el

Use a little dab of grease to hold the
collets in position on the valve stem
while the spring compressor is released

§ With all the valves installed, support the
cylinder head and, using a hammer and
interposed block of wood, tap the end of each
valve stem to settle the components.
6 Refit the camshaft, 18

applicable) as descrify
Chapter. :
7 Refit any remaining components using the
reverse of the removal sequence and with
new seals or gaskets as necessary. On 2.1

mmvingmyofmeoldguku.
Refitting

10.4 Valve spring compressor in use

litre diesel models, refit the timing beit
tensioner using thread locking compound on

9 Lightly oil the bearing surfaces thend
the balance shaft into the housing. Reft




| -~ General engine overhaul procedures
=\ 1

11.9a Slide the balance shaft into the
housing . . .

ce weights and plastic covers,
forcing to the notes made during removal.
the securing screws to the specified
(see illustrations).
Fit a new balance shaft housing-to-
case gasket, then offer up the balance
housing to the cylinder block. Refit the
e shaft housing securing bolts,
ng that they are refitted in the correct
#r, according to their length and size, then
them to the specified torque (see
lions).
Fit a new oil seal over the end of th

=

11.89b Refit the plastic covers . ..

balance shaft, open end first (see
illustration). A piece of thin plastic or tape
wound around the front of the balance shaft is
useful to prevent damage to the oll se I
fitted '

12 Press the seal into the Bl

flush with the end face gf
13 Fit the Woogd
balance sha
balance
preven

the sprocket
) en tighten the sprocké!
[t to the specified torque (see

‘11.10a Fit a new balance shaft housing-to-
crankcase gasket

f

11.9¢ ... and balance weights and tighten
the securing screws to the specified
torque

12 Piston/connecting rod

assembly - removal

Remove the cylinder head, sump and oil
p described in Part A or B of this
s applicable)

jpronounced wear ridge at the top
Day be necessary to remove It
e reamer, to avoid piston
Buch a ndge indicates

b bore.

11.10b ... offer up the balance shaft
housing to the cylinder block . . .

Fit a new oil seal over the end of the
balance shaft

11.13a Fit the Woodruff key and engage
the sprocket with the end of the balance
shaft

11.10c ... and refit the balance shaft
housing securing bolts and tighten them to
the specified torque

11.13b Tighten the sprocket securing nut
to the specified torque
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12.6 To prevent the posslblllty of dw

12.3 Connecting rod and big end bearing 12.5 Removing a big-end bearing cap and to the crankshaft bearing journals, tape
cap marked for identification shell over the connecting rod stud threads
3 Using a hammer and centre-punch, paint or crankshaft bearing journals, tape over the ] th
similar, mark each connecting rod big-end connecting rod stud threads (see 13 Crankshaft - removal . oi
bearing cap with its respective cyl ar  illustration) 7
number on the flat machined surface 7 Using a hammer handle, push the piston up sl
provided: i the angine has gismantied throuah the bore, and remove it fram the top th
b ' » carefully any identifying marks f the cylinder block. Rec U.'F_r ﬂ_ pearing 4 Remove the crankshaft sprocket and thel H
wisly (see lllustration). Note that  shell, and tape it to the & ' #9"  Hump as described in Part A or B of 8§ w
3 at the transmission (flywheel) safe-keaping A y Chapter (as applicable re
Wgine B Loosely refit 8. Remove the pistons and conr x
4 Turn the crankshaft to bring pistons 1 and 4 conne S Eescribed in Section 12
to BDC (bottom dead cen this Wies ; = M'ﬂ‘l‘?r-.(:'- :t:;: ‘\.]I:-.--.-f: onne -~
§ Unscrew the nuts from No 1 piston big-end  COofrEeE Mll’bm&t to remove the cylinde 2
bearing cap. Take off the cap, and recover the il mm plston ass r*mblv, in ﬂ\im or to push the istons out sl
bottom half bearing shell (see illustrationgatl 1 Way. mmmfnk = re
the bearing shells are to be re-used, mh %0 Tumn the crankshaft througt ‘-"1;' to bring o o the lII“.i so that they 8 C:
ap the shell together pistons 2 and 3 to BDC (bottom dead centre ."]h-;llu(‘médw*d“m . haft journals -
61 it the possibility dm‘lﬂ the and remove them In the same way 3 Check the craniel I |I T ::
n Section 16, then ¥ m
4 Where applicable on XU and )
slacken and remove the reiamfnj t!o
remove the oll seal carrier from the !
| (timing belt) end of the cylinder block, &
I with its gasket (see illustration)
5 Remove the oll pump drive chain, and 8
the drive sprocket and spacer e finy
off the end of the crankshaft. Remove
X . Woodruff key, and store it with the sg
‘;" for safe-keeping (see illustrations)
- 6 The main bearing caps should
&_ oo, o 1 ‘ y 5 arey ) i
13.4 Remove the oil seal carrier from the 13.5a Remove the oil pump drive transmiss flywheel/driveplate) end
front (timing belt) end of the cylinder block chain . . . S  (see '”“5"3""“} VTN, (i
accorgaingly using a centre-punch. Al

- XU and XUD engines

13.5b ... and slide the drive sprocket and 13.5¢ Remove the Woodruff key, and store  13.6 Main bearing cap identification m

spacer (where fitted) off the end of the it with the sprocket for safe-keeping (arrowed)
crankshaft
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138 Removing No 2 main bearing cap;
note the thrustwasher (arrowed) «
XU and XUD engines

) Correct fitted depth of the rear crankshaft

e bearing cap

aga| engines

progressively

' the bearing ladder retaining bolts
i the crankshaft
the lower bearing shells as vou do this

pPrevent them falling out. Tape them to their

adder away from the

) J§ In the bearing ladder for
B-keeping Note

that the lower

twashers are inteqral with the No 2 mair
ar
On all engines (excl iaing the 2
her

half shell

2 litre diesel)

1 remove the main bearing cap
and lift off each bear ng
}cover the lower bearing shells “

# them t

ols/nuts

ir respactiva ran L
their respective aps &

p Also r er the lower t ! r
ives from the side of No 2 makt i INg cap

f8ee illustration). Remoyd il ibber sealing
#ips from the sidessofiNo 1 main bearing
80, and discarg Al

S Lift out the@Mnkshaft, and disc ard the oil
$aaiis) (se® Mustration). Place it on a4 Clean
Work surface and chock it with DESKS of
§00d 10 prevent it rolling B
10 Recover the upper ho},m.tﬁhﬁlls from the
Bnder block, and mpe them to their
mspective caps/ladder hous ngs for safe-
keping (see Hlustration). Remove the upper
Bustwasher halves from the side of No 2
N bearing, and store them with the lower
halves. Note that on 2.5 litre engines, the
ustwashers are integral w th the No 2 upper
an bearing she

‘4 Cylinder block/crankcase -
tleaning and inspection

o

Cleaning

d Remove all external components
flectrical switches sensors from the block
'_lFur cleaning, the core plugt‘
ideally be removed. Drill a small hole in
Bplugs, then insert a self-tapping screw into
Bhole. Pull out the plugs by pulling on the
With a pair of grips, or by using a slide

Bre applicable, slacken and withdraw

and

complete

139 LMing out the crankshaft -
XU and XUD engines

the retaining bolt, then remove the piston oil

jets tube from insi cylinder block

4 Scrape all traces of gasket/sealant from the
9

cylinder block/crankcase, and from the main

bearing ladder (where fitte K t

earing ladder (where fitted), ta ing c-[.?no

to damage the gasket/sealing swiiaces,

§ Remove all oil gallery plugsiwhi m
The plugs are USUaky- Ve m Fg

may have to be ddliedout, and the holes re-
tapped. Use W&MW

6 If any of mm extremely. dirty, all
should be steam-claanad. :
7 ghfterthe eastings are returned, clean all oil
BOIRSBNe oif galleries one more time. | lush all
Intemal passages with warm water until the
Water runs clear. Dry thoroughly, and apply a

ngnt film of ol to all mating surfaces., to
prevent rustn@SORcast-iron block engines
also oil the POFEs. If you have access

to mﬁlmn to speed up the
MWH&,N‘I\) Blow out all the oil
holes and gallerias,

Warning: We y tection
when using Bssed air!

8 If the castings are not very d\‘ﬂy','”u can do
an adequate cleaning job with het, soapy
water and a stiff brush, Take plenty of time
and do a thorough job. Regardless of the
Cleaning method used, be sure to clean all oil
holes and galleries very thoroughly, and to dry
all components weall. On Cast-iron block
protect the cylinder bores as
described above, to prevent rusting

9 All threaded holes must be clean, to ensure

angines

14.11a Applyadmpoflhud-lockhg
compound to the threads of the piston oil
jet retaining bolt

13.10 Recover the upper bearing shells

from the cylinder block

CCurate torque readings during reassemb y
To clean the threads, run the correct-size tap
into each of the holes to remove rust

corrosion, thread sealant or sludge, and to
restore damaged threads. If possible
Ccompressed air to clear the holes of
prcduced by this operation

use
debnis

good alternative is to

Warning: Wear eye protection
when cleaning out these holes

in this way!

10 Apply suitable sealant to the new oil
gallery plugs, and insert them into the holes in
the block. Tighten them securely

11 Where applicable, clean the threads of the
piston oil jet retain ng boit, and apply a drop
of thread-locking compound to the bolt
threads. Refit the piston oil Jjet spray tube to
the cylinder block, and tighten its retaining
boit to the specified torque setting (see
illustrations).

12 If the engine is not Joing to be
reassembled right away, cover it a large
plastic bag to keep it clean protect all mating
surfaces and the cylinder Dores as described
above, to prevent rusting

14.11b Refit the piston jets . . .
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)

14.11¢c ... then insert the retaining bolts
and tighten them to the specified torque

Inspection

13 Visually check the castings for cracks and
corrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block/crankcase with special
equipment. If defects are found, have them
repaired if possible, or renew the assembly

14 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively womn

15 If the necessary measuring equipment is
available, measure the bore diameter of. a8
cylinder liner at the top (just under 't
ridge), centre, and bottom ofulis
bore, parallel to the crankshall
16 Next, measure the
same three locationsy
crankshaft g Bpare the results with the,
figures Qi the Specifications. Wherg,
figures BTE Stated by Citroén, if the
doubt about the condition of &
bores seek the advice of g
suitable engine reconditig
17 At the time of witig, it was not clear
whether overs:u”ons were available for all
models. Consull your Citroén dealer for the
latest information on piston availability. If
oversize pistons are available, then it may be
possible to have the cylinder bores rebored
and fit the oversize pistons. If oversize pistons
are not available, and the bores are worn, a
new block seems to be the only option

diarr eter at the
ght-angles to the

ection process can begin,
ting rod assemblies must
the original piston rings
e rom the pistons.

2 Camflully expand the old rings over the top of
the pistons. The use of two or three old feeler
blades will be helpful in preventing the rings
dropping into empty grooves (see illustration).
Be careful not to scratch the piston with the
ends of the ring. The rings are brittle, and will
snap if they are spread too far. They are also
very sharp - protect your hands and fingers
Note that the third ring incorporates an
expander. Always remove the rings from the
top of the piston. Keep each set of rings with its
piston if the old rings are to be re-used.

3 Scrape away all traces of carbog

the majority of
scraped away.

[ g careful not 1o
pis rings are sharp). Be care
e only the carbon deposits - do not
remove any metal, and do not nick or scratch
the sides of the ring grooves.
sal@epOSIts have been removed,
/connecting rod assembly
Il suitable solvent, and dry
reé that the oil return holes
E clear.

igbored, the original
al piston wear

pistons can be reﬂ N
shows up as even verticallli@r on the piston
thrust surfaces, and slight lo0S8akss of the top
fing in its groove. New piston rings should always
be used when the engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring ‘lands’ (between
the ring grooves)

8 Look for scoring and scuffing on the piston

15.2 Mnoldlulubhdo-idm
removal of the piston rings

e

15.15a On diesel engines, prise out the
circlips

skirt, holes in the piston crown, and
areas at the edge of the crown. If the skir|
scored or scuffed, the engine may have
suffering from overheating, and/or
combustion which caused excessively high
operating temperatures. The cooling an
lubrication systems should be checksd
thoroughly, Scorch marks on the sides of the
pistons show that blow-by has occurred. &
hole in the piston crown, or bumed areas &
the edge of the piston crown, indicates thal
abnormal combustion (pre-ignition, knocking
or detonation) has been occurring
9 If any of the above problems exist, the
causes must be investigated and corrected
or the damage will occur again. The causes
may include incorrect ignition/injection pumg!
timing, or a fauity injector (as applicable). i
10 Corrosion of the piston, in the form o
pitting, indicates that coolant has been leaking’
into the combustion chamber and/or the
crankcase. Again, the cause must be corrected’
or the problem may persist in the rebuilt engine.
11 Examine each connecting rod carefully fot
igns of damage, such as cracks around the
big-end and small-end bearings. Check that
pel-is not bent or distorted. Damage it
plikely, unless the engine has bes
Y overheated. Detailed checking
g rod assembly can only by
i dealer or engine repa

s 7% 7% AR

retaining nuts, it is hig i
the big-end cap nuts and boltsian
as a complete set prior to refitting.
13 On all petrol engines, the gudgeon g
are an interference fit in the connecting |
small-end bearing. Therefore, piston ang
connecting rod renewal should be entrug
to a Citroén dealer or engine repair specia
who will have the necessary tooling to rem
and install the gudgeon pins 1
14 On diesel engines, the gudgeon pins|
of the floating type, secured in position by §
circlips. On these engines, the pistons §
connecting rods can be separated as folioj
15 Using a small flat-bladed screwdrif
prise out the circlips, and push out |
gudgeon pin (see illustrations). H

15.15b ... and push out the gudgeon pin
2.1 litre model shown
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19a On diesel engines, the piston to
connecting rod and bearing cap

ition is given by the inlet valve cut-
outs on the piston crowns

Ire should be sufficient to remove the
gentify the piston and rod to ensure
bt reassembly. Discard the circlips - new
be used on refitting.
lamine the gudgeon pin and connecting
all-end bearing for signs of wear or
pe. Wear can be cured by renewing both
and bush. Bush renewal, however, is a
st job - press facilities are required,
B new bush must be reamed accurately.
B connecting rods themselves should
in need of renewal, unless seizure or
other major mechanical failure has
8d. Check the alignment of th
ing rods visually, and if the rods
ight, take them to an engine.g
pecialist for a more detailed che
8 Examine all componer
parts from your G dealer. If new
ons are purchasmdll They will be supplied
wﬂiﬂg&oﬂ pins and circlips)
WICIpS can also be purchased individual
Position the piston so that the arrSle
piston crown is positioned a n, in
Hon to the connecting rod erid bearing
cutouts. On 2.5 litrei@esel engines, the
iation is given by theé inlet valve cut-outs
i the piston crowns Apply a smear of clean
e oil to the gudgeon pin, Slide it into the
iSton and through the connecting rod small-
8 Check that the piston pivots freely on the
l, then secure the gudgeon pin in position
B two new circlips. Ensure that each circlip

. located in its groove in the piston
ustrations)

3 0Dtain any

6 Crankshaft - inspection

Cking crankshaft endfloat
the crankshaft endfloat is to be checked,

must be done when the crankshaft is still
d in the cylinder block/crankcase, but

Iree to move.
‘Check the endfloat using a dial gauge in
with the end of the crankshaft. Push
Crankshaft fully one way, and then zero

o ‘S
15.19b SIIdegudgoonpininlommnOﬂ,
through the connecting rod small-end . . .

the gauge. Push the crankshaft fully the other
way, and check the endfloat. The result can
be compared with the specified amount, and
will give an indication as to whether new
thrustwashers are required (see illustra ion

3 If a dial gauge is not availableuls
gauges can be used. First push.th

fully towards the flywheel =nd of
then use feeler gaugesdgs
between the web of
thrustwasher.

15.18¢ - - - then fit two new circlips

running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)
indicates that the crankshaft requires
regrinding (where possible) or renewal
9 If the crankshaft has been reground, check
PUrTS around the crankshaft oil holes (the
@ usually chamfered, so burrs should
foblem unless regrinding has been
plessly). Remove any burrs with
B, and thoroughly clean the

fankshaft using paraffin or a
ent, and dry it, preferably with
sed air if avallable.

PNECK the main & and
foumnals for evidence of
pitting and cracking.

6 Big-end bearing wear is accea _
distinct metallic knocking when the )
running (particularly noticeable wher

, Scoring,

the

engine is pulling from low speed) and by some
loss of oll pressure.

7 Main bearing wear is accompanied by
severe engine vibration and rumble - getting
progressively worse as engine speed
increases - and again by loss of oil pressure

8 Check the bearing journal for roughness by

measure the
diameter ¢ bearing
journals, and“¢g with the
Specifications

measuring the diameter at @
around each journal's circumnferancs
be able to determine whether or thy
journal  is out-of-round. Take the
measurement at each end of the journal, near
the webs, to determine if the journal is
tapered. Compare the resulls obtained with
those given in the Specifications Where no
specified journal diameters are quoted, seek
the advice of a Citroén dealer.

11 Check the oil seal contact surfaces at
each end of the crankshaft for wear and
damage. If the seal has worn a deep groove in
the surface of the Crankshaft, consult an
engine overhaul specialist: répair may be
possible, but otherwise a new crankshaft will
be required.

12 At the time of writing, it was not clear
whether Citroén produce oversize bearing
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. Y |

shells for all of the engines covered in this
manual. On some engines, if the crankshaft
journals have not already been reground, it
may be possible to have the crankshaft
reconditioned, and to fit oversize shells (see

farhrﬁ\er' iﬂon'mﬁon onavaﬂabiﬁty i . 3

17 Main and !
big-end bearings §

1 Even though the main and big-end bearings
should be renewed during the engine
overhaul, the old bearings should be retained
for close examination, as they may reveal
valuable information about the condition of
the engine. The bearing shells are graded by
thickness, the grade of each shell being
indicated by the colour code marked on it.

2 Bearing failure can occur due to lack of
lubrication, the presence of dirt or other
foreign particles, overloading the engine, or
corrosion (see illustration). Regardiess of the
cause of bearing failure, the cause must be
corrected (where applicable) before the
engine is reassembled, to prevent it fig
happening again.
3 When examining the beunng E
them from the cylmder ArCr

4Dhmomufomdmmmmo

engine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
wnmwmma.mmm

M!hicfﬁpsfrornmachinhg

jonents after reconditioning,
especlully when parts are not thoroughly
cleaned using the proper cleaning methods.
Whatever the source, these foreign objects
often end up embedded in the soft bearing
material, and are easily recognised. Large
particles will not embed in the bearing, and
will score or gouge the bearing and journal.
The best prevention for this cause of bearing
failure is to clean all parts thoroughly, and
keep everything spotlessly-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.
5 Lack of lubrication (or - fubri
breakdown) has a numbes. af
causes. Excessive heg

id destroy it. Whenlackofwm&onlsﬂ\e

cause of bearing failure, the bearing material

is wiped
the bea

ded from the steel backing of
peratures may increase to
jhe steel backing tums blue

have a definite effect on

ings to flex, which
i@ bearing face

(fatigue failure).
material will loosen in pie
from the steel backing.

7 Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
produced to drive off the condensed water
and corrosive gases. These products collect
in the engine oil, forming acid and sludge, As
the oil is carried to the engine bearings, the
acid attacks and corrodes the bearing
material.

8 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tight-fitting bearings leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing sheil res
9 Do not touch any
with your fingers d
risk of scratching m delicate surlaoo or oi
depositing particles of dirt on it.

10 As mentioned at the beginning of this
Section, the bearing shells should be renewed
as a matter of course during engine overhaul;

1 Before reassembly begins, ensure that all
new parts have been obtained, and that al
necessary tools are available. Read through’
the entire procedure to familiarise yoursel
with the work involved, and to ensure that
items necessary for reassembly of the engine
are at hand. In addition to all normal tools and
materials, thread-locking compound will be
needed. A suitable tube of liquid sealant wil
also be required for the joint faces that are
fitted without gaskets. It is recommended tha
Citroén's own product(s) are used, which are
specially formulated for this purpose; the
relevant product names are quoted in the text
of each Section where they are required.
2 In order to save time and avoid problems
ngine reassembly can be carried out in the

timing beilt (See Chapters 2A or 2B - af

appiicabig).
h) Engine external components.,
3 At this stage, all engine components shy
be absolutely clean and dry, with all {8
repaired, The components should be laidi
(or in individual containers) on a complf
clean work surface.

19 Piston rings - refitting

1 Before fitting new piston rings, the ring
gaps must be checked as follows.
2 Lay out the piston/connecting rod asse
and the new piston ring sets, so that
sets will be matched with the same p

square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, &
the lower limit of ring travel. Note that the top
and second compression rings are different
The second ring is easily identified by the steg
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a piston ring end gap
using a feeler blade

er surface, and by the fact that its
Is tapered
the end gap using feeler gauges
).
the procedure with the ring at the
cylinder bore, at the upper limit of
and compare the measurements
gures given in the Specifications
figures are given, seek the advice of
dealer or engine reconditioning

p is too small (unlikely if genuine
rts are used), it must be enlarged,
g ends may contact each other
gine operation, causing serious
jdeally, new piston rings providing
end gap should be fitted. As a lasi
end gap can be increased byl

fount the file in a vice eq
ws, slip the ring over thejll

roken.
‘With new piston rings, it is unlike
nd gap will be too large. If the gi
rge, check that you havesth@ correct rings
¥ your engine and for theparticular cylinder
ore size.

‘Repeat the checking procedure for each
hg in the first cylinder, and then for the rings

i

3o "

19.10a Fit the expander ring . .. 19.10b ... then the oil control ring

in the remaining cylinders. Remember to keep

rings, pistons and cylinders matched up. 20 Crankshaft - refitting and
9 Once the ring end gaps have been checked main bearing running

and if necessary corrected, the rings can be clearance check

fitted to the pistons.

10 Fit the piston rings using the same
technique as for removal. Fit the bottom (8
control) ring first, and work up. Whe
the oil control ring, first insert tiee
(where fitted), then fit the Zig
positioned 180° fromi
Ensure that the SecomM
fitted the coract

$9 surface at the bottom (see bearing s .

. Arrange the gaps of the top and  'ndicated by a colG
s 120° either side of ©dge of each shell, :
Note: Always follow thickness, as listed in the &

upper shell on all bearings is of the

Sx up the top abwoemngsheﬂofmwadth-cm
s they have Bearing colour Thickness (mm)
code Standard  Undersize

Black 1.847 N/A

Blue (Class A) 1.844 N/A
‘ Black (Class B) 1.857 N/A
Green (Class C) 1.866 N/A
Red (Class D) 1.877 N/A

Note: On all engines, upper shells are easily
distinguished from lower shells, by their
grooved bearing surface and oilway dnilling; the
lower shelis have a plain surface. It was not clear
at the time of writing whether undersize bearing
shells were available for 1998 cc engine. Refer
to your Citroén dealer for further information.

3 On most later engines, new bearing shells
can be selected using the reference marks on
the cylinder block/crankcase. The cylinder
block marks identify the diameter of the
bearing bores and the crankshaft marks, the
diameter of the crankshaft . Where no

119.10c Sectional view of piston rings
fitted to piston

. Oil control ring and expander ring

- Second compression ring

. Top compression ring

204 Cylinder block and 4 The cylinder block reference marks are on
bearing reference marking locations - the left-hand (flywheel/driveplate) end of the
XU petrol engines block, and the crankshaft reference marks are

A Bar code (production use only) on the end web of the crankshaft (see
B Reference markings illustration). These marks can be used to
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20.6 Main bearing shell selection chart for use with XU s
(see text for details)
select bearing shells of the required thickness E Nt the lut
as follows. are upgraded
5 On both the crankshaft and block t t of the oil pump relief valve

two lines of identification: a bar code,
used by Citroén during

of five letters. The first lettes
refers to the size of
fiywheel/driveplate
sequence (which
refers to

mark

(at the
letter in the
by an arrow)

No 5 main bearing. Thes
used to select 1he ragq

shell grade as follows.

6 Obtain the identification nug
both the relevant crankshy
cylinder block bearin pre.
crankshaft referane®s are listed across the
top of the chart, and the cylinder block
references down the side, trace a vertical line
down from the relevant crankshaft reference,
and a horizontal line across from the relevant
cylinder block reference, and find the point at
which both lines cross. This crossover point
will indicate the grade of lower bearing shell
required to give the correct main bearing
running clearance. For example, the
lllustration shows crankshaft reference 6, and
cylinder block reference H, crossing at a point
within the RED area, indicating that a Red-
coded (Class D) lower bearing shell is required
to give the correct main bearing running
clearance (see illustration).

7 Repeat this procedure so that the required
bearing shell grade is obtained for each of the
five main bearing journals.

8 Seek the advice of your Citroén dealer on
parts availability, and on the best course of
action when ordering new bearing shells.
Note: On early models, at overhaul it is
recommended that the later bearing shell
arrangement |s fitted. This, however, should

spring as well as the pump sprocket and
drive chain) at the same time. If the new
bearing amlngcmsm is to be used without
ation system, Blue (Class A)
should be fitted. Refer to
for further information.

gines both the upper
s are of the same
both a standard
set of shells. On

and lower beam
thickness. Citro@
set of shells and an
2.5 litre engines, the upp id lower shells
are of different thickness. Gitroén produce
both standard and undersize sets of shells.
The upper shells are easily distinguished from
lower shells, by their grooved bearing surface
and oilway drilling: the lower shells have a
plain surface.

Main bearing running clearance
check -

XU series (petrol) engine

10 On early engines, if the later bearing shells
are to be fitted, obtain a set of new upper
bearing shells, and new blue (as applicable)
lower bearing shells (see paragraph 2). On
later engines where the modified bearin
shells are already fitte

check can be carri

bearing shells. ’

a new set, since the results obtained will be
more conclusive.

11 Clean the backs of the bearing shells, and
the bearing locations in both the crankcase
and the main bearing caps/ladder.

20.12 Press the bearing shells into their

locations, ensuring that the tab (arrowed)

on each shell engages in the notch in the
bearing cap

12 Press the bearing shells into their
locations, ensuring that the tab on each shel
engages in the notch in the crankcase or
bearing cap/ladder (see illustration).Take
care not to touch any shell's bearing surface
with your fingers. Note that the upper bearing

Is all have a grooved bearing surface,

' the lower shells have a plain bearing

original bearing shells are being
heck, ensure that they are
inal locations.
be checked in either of
14 One _be difficult to
achieve g internal

jof
micrometers or in :
calipers) is to refit the
the cylinder block/crankcase, wi
shells in place. With the cap retaining
tightened to the specified torque,

internal diameter of each assembled
bearing shells. If the diameter of
corresponding crankshaft journal is

and then subtracted from the bearing int
diameter, the result will be the main
running clearance.

15 The second, and more accurate,

Is to use Plastigauge. This consists of
thread of perfectly-round plastic, wh
compressed between the bearing shell
the journal. When the shell is removed
plastic is deformed, and can be m
with a special card gauge supplied wit
kit. The running clearance is determined
this gauge. Plastigauge should be aval
from your Citroén dealer; otherwise,

at one of the larger specialist motor f;
should produce the name of a stockist in
area. The procedure for using Plastiga
as follows.

journals and bearing shells must be perfectly
clean and dry.
17 Cut several lengths of the appropriate

size Plastigauge (they should be slightly
shorter than the width of the main bearings)
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Plastigauge in place on a crankshaft
main bearing journal

place one length on each crankshaft
Nal axis (see illustration)

the main bearing lower shells in
caps and
as described later in this Section
o disturb the Plastigauge, and
Pt rotate the crankshaft at any time during
peratiorn

Remo

Jreat ~are

refit the main bearing

N them

care n

veé the main bearing caps
not to disturb
rankshaft
width of the crushed
on each joi to the
0l Or ". Plastigauge envelope, to obtain
bearing rur Clearance (se®
ation) ompare the |“f_m
ppasured with that given | e S
3 the start of this Chapter
2 If the clearance is :,-mh different
fom that expected, thelllearnng shells may be
the wrong ‘-:.'t;u[ﬂllirl.-‘,swel'.' worn, if the
grngnal shels @re being re-used). Beforg
geciding that different-size shells are rm.]p.d.
make sure that no dirt or oil \.'\..I.ﬁ.md
Detween the bearing shells andithe caps or
block when the clearance wias measured. If the
Plastigauge was wideg @fone end than at the
pther, the crankshaft journal may be tapered

22 If the clearance is not as specified.
e reading obtamned, along with
thicknesses quoted to calculate the
pecessary grade of bearing shells required
When aiting the bearing clearance

again
the
W rotate the «
the

nal

scale

ning

use
the shell

above,

calculs

20.20 Measure the width of the deformed
Plastigauge using the scale on the card
provided

required, bear in mind that it is always better
to have the running clearance towards the
lower end of the specified range, to allow for
wear in use

23 Where necessary, obtain the required
grades of bearing shell, and fam b
running clearance checking M .
described above

24 On completion, ¢
traces of the Plg
crankshaft
fingernaii

whigh ﬁ'ﬁw

Diesel engines

25 The running ciearance check can be
carned out usai’merlg:nai bearing shells
Howm er, (LS to use a new set,
nce the will be more

to score

the bearing

UiV rforr gheck using the
W‘On given the preceding
paragraphs s l

Final crankshaft

26 Carefully lift the crankshi
cylinder block once more

2.5 litre diesel engines

27 Place the bearing sheils in their locations
ensuring that the location lugs in the shells
and crankcase are correctly engaged, and
that the ollways are aligned. Note that the
upper bearing shells all have a grooved

But of the
T

20.28 Lower the crankshaft into position
so that Nos 2 and 3 cylinder crankpins are
at TDC - 2.5 litre engine shown

20.27a Place the bearing shells in their
locations, ensuring that the location lugs in

the shells and crankcase are correctly
engaged, and that the oilways are aligned
A Oilways B Location lugs
bearing surface,
have a plain bearing surface. Note that the
thrustwashers are integral with the No 2 main
fieéaring half shell. If the original bearing shells
R Leing used for the check, ensure that they
@R rRfitted in their original locations. If 1
mM|ng fitted, ensure that all trace:
m_“ase are cleaned off using
2 ﬂx Mg shells and connecting
| jlioth. Liberally lubricate
bearing m*m the cylinder
|“]4Mﬁl'lulf-u oll (see

whereas the lower shells

O

rach -

block/

illustrations). IR
28 Lower the c'anmm s0 that
FoC

Nos 2 and 3 cylinder crat |
Nos 1 and 4 cylinder crankpins uﬂ'
ready for fitting No 1 piston (see ill
Check the crankshaft endfloat, referring tc
Section 15. Ensure that the oil pump drive
chain is not trapped between the crankshaft
and the crankcase

29 Place the lower bearing shells in the
bearing ladder and lubricate them liberally
with clean engine oil. Make sure that the
locating lugs on the shells engage with the
corresponding recesses in the ladder journals
Note that the thrustwashers are integral with
the No 2 main bearing haif (see
illustratinni_

shell

‘\

20.29 Place the lower bearing shells in the
bearing ladder. Make sure that the locating
lugs on the shells engage with the
corresponding recesses in the bearing
ladder (arrowed)

2C
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20.30a Apply a bead of suitable sealant to
the recess in the bearing ladder/crankcase
mating surface

30 Apply a bead of suitable sealant to the
recess in the bearing ladder/crankcase mating
surface. Lower the bearing ladder into
position over the crankshaft, ensuring that the
lower bearing shells stay in position.
Progressively tighten the bearing ladder
retaining boits in the specified sequence as
shown, and to the specified torque wrench
settings (see illustrations)

31 Fit new crankshaft front and rear oil seals
as described in Part B of this Chapter

32 Refit the piston/connecting rod assemblies
to the crankshaft as described in Section 21

33 Ensuring that the drive chain is correctl »
located on the sprocket, refit the oil pumg:ae
sump as described in Part A or &
Chapter g

20.30d ... and outer retaining bolts in the
specified sequence, and to the specified
torque wrench settings

20.34 Fitting a thrustwasher to No 2 main
bearing upper location

20.30b Lower the bearing ladder into
position over the crankshaft

Petrol and 2.1 litre diesel engines

34 Using a little grease, stick the upper
thrustwashers to each side of the No 2 main
bearing upper location. Ensure that the oilway
grooves on each thrustwasher face oulu\.ards
(away from the cylinder block) (see. st

35 Place the bearing shells iifl
ensuring that the locatiog
crankcase are COnee
earlier, If new
that all t C

ace. If the original bednng shells are being
used for the check, ensure that they are
refitted in their original locations. Wipe dry the

20.30e Tightening sequence of the bearing
ladder retaining bolts

mmnmmmwh
No 1 main bearing cap mating face on the
cylinder block, around the sealing strip holes

20.30c Insert and progressively tighten
the bearing ladder inner . . .

shells and connecting rods with a lint-fres
cloth. Liberally lubricate each bearing shell i
the cylinder block/crankcase and cap with
clean engine oil.

36 Lower the crankshaft into position so that
Nos 2 and 3 cylinder crankpins are at TDC,
Nos 1 and 4 cylinder crankpins will be at BDC,
ready for fitting No 1 piston, Check the
crankshaft endfioat, referring to Section 15

: Lubricate the lower bearing shells in the
arng caps with clean engine oil. Maks

@ locating lugs on the shells engage
onading recesses in the caps.
ng caps Nos 2 to 5 to ther
ing that they are fitted
3@ bearing shell tab
Aps must be on
bolts/nuts

recesses in
the same
tightening them onry -
39 Apply a small amount o
1 main bearing cap mating Tax
cylinder block, around the sealing strip
(see illustration)

40 Locate the tab of each sealing strip ovell
pins on the base of No 1 bearing cap, and
the strips into the bearing cap grooves. It isif
necessary to obtain two thin metal stripg
0.25 mm thickness or less, in order to pr
the strips moving when the cap is being i
Citroén garages use the tool shown, whichf
as a clamp. Metal strips (such as old f
blades) can be used, provided all burrs W
may damage the sealing strips are first re

20.40 Fitting a new sealing strip to No 1
main bearing cap
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M1a Fitting No 1 main bearing cap, using
' metal strips to retain the side seals

here applicable, oil both sides of the
bl strips, and hold them on the sealing
Ps. Fit the No 1 main bearing cap, insert
B bolts loosely, then carefully pull out the
Bl strips in a horizontal direction using a
o plers (see illustrations)
pighten all the main bearing cap
pnuts evenly to the specified torque
8o a sharp knife, trim off the ends of the
i1 bearing cap sealing strips (where
able), so that they protrude above the
der block/crankcase mating surface by
Poximately 1 mm (see illustrations).
Bt a new crankshaft rear oil seal as
Jribed in Part A or B of this Chapter (a8
able) ~ ¥
Refit piston/connectis o
assemblies 1o the crankshaft
Section 21 -
45 Refit the WoodwHlW! then slide on the
ol pump drive et and spacer (where
fitted), andglofiite the drive chain on th
sprocket d_ih
#6 Where applicable, ensure that m
Sufaces of the front oil seallBBfrier and
gylinder block are clean mpd Ory. Note the
gomect fitted depth of {f@ 8l seal then. using
& large flat-bladed screwdriver, lever the old
$6al out of the housing
41 Where applicable apply a smear
Sutable sealant to the oil seal carrier mating

the

of

]
ends of the No 1 bearing cap sealing
strips, so that they protrude above the
cylind block/crankcase mating surface
by approximately 1 mm

20.41b Removing the

metal strips from No
1 main bearing cap

surface, Ensure that the locating dowels are in
position, then slide the carrier over the end of
the crankshaft and into position on the
Cylinder block. Tighten the carrier retaining
bolts to the specified torque k
48 Fit a new crankshaft front Oilaeels
described in Part A or B of this O v
49 Ensuring that the drive chain
located on the sprocketafe
sump as descrlbg.‘ P
‘I

Chapter “nw ok g »
50 Wherg rémoy id, refit the cylinder !‘Fr'em;-
df}SCgJ or B of this Chapter
- o

W

two sizes of
py Citroén; a
standard
once the

big-end bearing sh

standard size for use #

2 Consult your Citroén dealer for the latest
information on parts availability. To be safe,
always quote the diameter of the crankshaft
big-end crankpins when ordering bearing
shells

20.42a Tighten all the main bearing cap
bolts/nuts evenly to the specified
torque . ..

3 Prior to refitting the piston/connecting rod
assemblies, it is recommended that the big-
end bearing running clearance is checked as
follows.

Big-end bearing running
clearance check

the backs of the bearing shells, and

NG cap
g shells into their locations,

original bearing shells'g i for the
check, ensure they are )

either of two ways. * b

6 One method is to refit the big-end bearing
cap to the connecting rod, ensuring they are
fitted the correct way around (see para-
graph 20), with the bearing shells in place
With the cap retaining nuts correctly tightened,
use an internal micrometer or vernier caliper to
measure the internal diameter of each
assembled pair of bearing shells, If the
diameter of each corresponding crankshaft
Jlournal is measured and then subtracted from
the bearing internal diameter, the result will
be the big-end bearing running clearance.

=

21.5a Press the bearing shells into the

3 4

=

21.5b ... and big end bearing

cap,
ensuring that the tabs (arrowed) on each
shell engages in the notches in the
connecting rod and cap
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21.19 Using a block of wood or hammer
handle against the piston crown, tap the
assembly into the cylinder

7 The secc and more

1se Plastigauge as 1
B En that the

nd accurate method I1s
ollows

sure bearing shells are comectly

d. Place a strand

of Plastigauge on each
ined) crankpin jounal
g Refit the (clean) piston/connecting rod

the crankshaft, and refit the

marks mage

ng caps, using the
removal to ensure they are fitted
3cl way around

g cap I
paragraph 21 or 22 (as aprf

the cO
10 Tighten the bearw
below Ir
Take

nuts as descnbed

icable)
are not to disturb the Plastigauge o

rotate the c during__this
e
Jhtening sequence

11 Dismantie the assemblies wm
the c ting rods. Use 'rmmrﬂed on
the Plastigauge »r-.!el,op-ﬁ yobtain the big
end bearing 'uur"nr_ug_-%e

12 If the cieaf@nce is significantly different
from U’.‘{‘med the bearing shells rI‘_ayu
theli#Bng size (or excessively worng e
onginal shells are being re-usedjs
that no dirt or oil was trapge
bearing shells and 1
clearance was m ed. If the Plastigauge
was wider at ‘end than at the other, the
crankshaft jotirmal may be tapered

snnecting Ve
inecuny o

{ veen the
block when the

13 Note that Citroén do not specify a
recommended big-end Dbearnng running
learance The figure given in the

Specifications is a
this
the components concerned
Citroén dealer or
specialist

quide figure, which iIs
typical for type of engine, Before

ndemning

refer 1o your
onditioning

nformation on

enq.nu’:
for further
specified running
clearance. Their advice on the best course of
action to be taken can then also be obtained
14 On completion, carefully scrape away ail
of the Plastigauge material from the
crankshaft and bearing shells. Use your
fingernail, or some other object which is
unlikely to score the bearing surfaces

rec

the

traces

Final piston/connecting rod
ng

15 Note that the following procedure
assumes that the crankshaft and main bearing
caps (or ladder) are in place (see Section 20).
16 Ensure that the bearing shells are

B
21.21a Refit the blg -end bearing cap .

correctly fitted to the connecting rods and big
end bearing caps, as described earlier. If new
shells are being fitted, ensure that all traces of
the protective grease are cleaned off
paraffin. Wipe dry the shells and
rods with a lint-free cioth

17 Lubricate the cylinder tw pistons
and piston rings H]F w
piston/connectin as )
respective positiofe. e

#Lh

18 Start with assembly No 1. ‘sure the

'.ncm are st ME ed
. then clamp 1 ;i

ton rmq coOmMpressor
10 Inser‘l the pl-,k,l connecting rod asserrﬁf
into the top of cylinder/liner No 1. On petrol
engines, ensure that the arrow on the piston
crown. is ang towards the timing belt end
of WQ and on diesel engines, ensure
M ‘eloverieal-shaped cut-out on the
piston Srownls towards the front (oil filter
side) of the eylinder block. Using a block of
wood or hammerhandle against the piston
crown, t.tnﬂnm\; into the cylinder/liner
until the pistoms fiush with the top of
the cylinder/liner stration)

20 Ensure that the ”ﬂmq shell is still
nstalled llﬂ%ﬂ', lubricate the
n and both bearing shells. Taking care
not to mark the cylinder/liner bores, pull the
piston/connecting rod assembly
bore and onto the crankpin

using
connecting

correctly
'..'-’d"\-\p
down

the

21 Refit the big-end bearing cap, tightening
its retaining nuts finger-tight at first. Note that

21.22a Tighten the bearing cap retaining
nuts evenly and progressively to the stage
1 torque setting . . .

. « » @and retaining nuts

21.21b

the faces with the identification marks must
match (which means that the bearing shel
locating tabs abut each other) (ses
illustrations)

22 Tighten the bearing cap retaining nuts

evenly and progressively to the stage 1 torque
setting. Once both nuts have been tightensd
to the stage 1 setting, angle-tighten them
through the specified stage 2 angle, using
socket and extension bar (see illustrations)
Bl On all engines, once the bearing cap
FolinInG nuts have been correctly tightened
fotatethe crankshaft. Check that it tums
M‘mmrps“. is 10 be axpected if new
Blmve been fitted, but there
mm 8 ol binding or tight spots
24 Raft SW¥emaining three
piston fconnﬂnmﬂ,mn es in the same
way. Note that o 2.5 litre diese) engines, the
cut-out in the lower edgod!b‘p;sr
must be oriented towards the ol filter
flange, on the side of the cylinder blocks
25 Refit the cylinder head and oil pt
described in Part A or B

this Part (as applicable)

of this Chapile

22 Engine - initial start-up after

overhaul

1 With
double-check the engine O andg
levels. Make a i

the enc llru rafitted In

nal check that everyt!

21.22b ... then angle-tighten them
through the specified stage 2 angle, usin
a socket and extension bar
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N the engine on the starter until the oil
e warning light goes out. Refit the
plugs, and reconnect the ignition system
pnents (see Chapter 2A, section 2)

ng from the stop solencid on the
pump or remove the fuel injection
relay (Chapter 4B), then turn the

mginoonmontmunMﬂImeoﬂ

7 Start the engine, noting that this may take a
little longer than usual, due to the fuel system
components having been disturbed.

8 While the engine is idling, check for fuel,
water and oil leaks. Don't be alarmed if there
are some odd smells and smoke from parts
getting hot and buming off oil deposits.

9 Assuming all is well, keep the engine idling
until hot water is felt circulating through the
top hose, then switch off the engine.

10 Check the ignition timing (petrol engines)
or injection pump timing (diesel engines), and
the idle speed settings (as appropriate), then
switch the engine off

1" Aﬂaral'awmimtu recheck the oil and
coolant levels as described in Weekly Checks,
and top-up as necessary.

12 If the cylinder head bolts were tightened
as described, there is no need to re-tighten
them once the engine has first run after
reassembly.

13 If new pistons, rings or crankshaft
bearings have been fitted, the engine must be
treated as new, and run-in for the first 500
miles (800 km). Do not operate the engine at
full-throttle, or allow it to labour at low engine
speeds in any gear. It is recommended that
the oil and filter be changed at the end of this

period.






