GENERAL
General diagram of braking circuits

30

MOTE : the diagram below shows the general principle [ in no case should it be taken as reference for the
circuit connections and allozations. When replacing one of the components of the brake circuit on a vehicle,
always mark the pipes befare removing them so that they can be connected back in their ariginal positions.
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For vehicles fitted with an
ABS system
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Fitting direction must be ochserved
(head of bolt on brake caliper side).
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Tightening torques (in daN.m)
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GENERAL

Tightening torques (in daN.m)

30

Y,

12 € 100

DIMENSIQONS TIGHTENING TORQUES
Bleed screw - 3.5to 08
Hoses for front calipers M 10 % 100 1.3
Hoses on rear arm W 10 X 100 1.3
Rear cylinder supply M 10 x 100 1.3
Master cylinder outlets M 10 ¢ 100 1.3
Compensator inlet M 12 > 100 1.3
Compensator outlets M 10 > 140 1.3
ABS hydraulic assembly inlets and outlets R 10 X 100 '3




GENERAL
Measuring points
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H1 H2

H4
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Dimension M5 is taken from the suspension arm
axis.
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GENERAL
Uderbody heights / Consumables

Underbody heights are measured with the vehicle
unladen on a flat surface (preferably on a 4 post
lift] :

= Tuel tank full,

- correct tyre inflation pressuras,

H1and Ha : wheel axis to ground

HZ: front side member to ground in the wheel
aKis

H5: suspension bar axis to ground
Measure the dimensions:

H1 and H2 at the front

H4 and H5 at the rear

and subtract.

See the values given in the section on values and

adjustments.
Consumables
TYPE QUANTITY COMPONENTS
Loctite FRENBLOC 1to 2 drops Axial ball joint threads
Rear brake backing plate mounting bolt
Loctite SCELBLOC 5to 6 drops Stub axle
SAE 80W oil Coat Rear stub axle




GENERAL
Parts to be renewed when they are removed / Brake fluid

30

- Axial ball joint stop.

- Balance weight hook,

- Hub bearing.

- Driveshaft bearing gaiter.

- Girling taliper guide bolts

- Stub axle |ock nut.

- Mounting bolts for:
+ steering rack,
» frontaxle assembly mounting,
« rear axle assembly,

Brake fluid

BERAKE FLUID RENEWAL FREQUENCY

Braking technology, in particular for disc brakes (hollow pistons which transmit little heat, low volume of
fluid in the eylinder, sliding calipers avoiding the need for a fluid reservoir in the least cooled area of the
wheel), has allowed us to avoid the risk of vapour lock as far as possible, even if the brakes are used
intensively (in mountajinous areas).

Modern brake fluids still degrade slightly during the first few months of use due to a small uptake of
humidity {refer to vehicle’s Warranty and Servicing Handbook for fluid replacement frequency).

Topping up the level:

Wear of the brake pads and shoes will cause a gradual drop in the fluid leved in the reservoir. This drop should
not be compensated for since the level will rise again when the pads are changed. The ievel should not
however be allowed to fal| below the minimum mark,

Approved brake fluids:
Mixing two incompatible brake flyids in the circuit will cause a risk of major leaks, mainly due to

deterioration of the cups. To avoid such risks, it is important to use only those brake fluids which have been
tested and approved by our Technical Department and which conform to standard SAE J 1703 dot 3 or dot 4.



GENERAL

Brake unions and pipes / Rear torsion bar marking

30

&

The ¢connectian of the pipes between the master
cylinder, calipers, compensator and the hydraulic
assembly is made using threaded unions with a
METRIC THREAD.

Consequently, only parts specified in the Parts

Catalogque for this vehicle should be used.

Identification of parts

- SHAPE of the ends of FIPES in stea| or copper

{A),

— SHAPE of the THREADED LQCATIONS on

components (B},

— pipe UNIONS coloured GREEN or BLACK:
HEXAGONAL OUTSIDE 1T mm ar 12 mm {C).

Vi ALV .

LA~

fEd491R

Rear torsion bar marking

since the torsion direction under load is inverted, the left and right hand bars are marked by a stamped mark

an the end.

LEFT HAND BAR

RIGHT HAND BAR

FA3BA5

T438A51

2 marks

Imarks




GENERAL
Specifications for: the front anti-roll bars / the rear anti-roll bar / the rear suspension bars

BAGA/BADE
vehicle types BAOF/BADG
BAOL/BAOL

DIAMETER 23 mm

Specifications for the rear anti-roll bars

TUBULAR REAR AXLE 4 BAR REAR AXLE
Vehicle types
¥P 8 ADE BADA
BADL BAOF BAOG
BADU
Diameter 155 mm 18 mim 23.15mm
Number of splines, bearing — — 31
side
Number of splines, shackle - - 30
sicle

Specifications for the rear suspension bars

TUBULAR REAR AXLE 4 BAR REAR AXLE
vehicle types BADA / BAOE
BAQF / BAOL BAQG
BADE

Diameter 20.5 mm 238mm
Numbher of splines, bearing 25 27
side
Number of splines, shackle 24 26
side




GENERAL
Influence of angles

30

Influence of various angles an course halding and tyre wear.

CAMBER

Camparison of left hand and right hand angles is important. If there is a difference hetween the two sides of
more than one degree, course holding will be affected, which must be corrected at the steering wheel,
causing abnormal tyre wear.

This angle is generally small. approximately 17,

CASTOR

Comparison of left hand and right hand angles is important. If there is a difference of more than one degree,
course helding will be affected, which must be corrected at the steering wheel, causing abnermal tyre wear,

This is characterised by pulling at a stable speed towards the side where the angle is smaller.

STEERING HEIGHT
This angle affects the variation in parallelism when the suspension system moves,

Variations in parallelism between the right hand and left hand wheels will cause (without the steering wheel
heing moved} :
- pulling to one side on acceleration,

- pulling to the other side on braking,

- changes in course haolding on poor road surfaces.

FARALLELISM
This adjustmant has no affect on the vehicle behaviour.

It should be noted:
- that excessive toe-out will cause symmetrical wear on the inside edges of the tyras an both wheels

- that axcessive toe-in will cause symmetrical wear on the outside edges of the tyres on both wheels




Principle for checking angles

GENERAL

30

PRELIMINARY CHECK S

Before checking the axle assembly angles, the
following paints must be checked and repaired if
necessary.

— symmetry of tyres on the same axle:
« dimensions,
» [ressures,
« degree of wear.

— articulation :
» condition of rubber bushes and bearings,
+ balljoint play,
» bearing play.

— whee| run-gut: it should not exceed 1.2 mm
(compensated for by measuring eguipment),

— symmetry of underbody heights {condition of
the suspension).

DETERMINATION OF THE STEERING CENTRE
POINT

Checking and adjusting the front axle assembly
requires the steering to be centred to avoid
pulling faults.

e« Remove the keys from the vehicle ignition,

» Setthewheaealsstraight,

¢ Lock the steering: this gives the steering
"centre point”.

In this position, fit the measuring equipment and
proceed with the tast,

When adjusting parallelism, ensure the symmetry
of the track rod end lengths X is abserved.

9567 1R




Checking - adjusting the front axle assembly

GENERAL

30

ORDER OF OPERATIONS

Because of the design of front axle assemblies, a
modification to one of the angles (castor, camber,
kingpin, parallelism and variation)has a greater or
lesser effect on the values of the other angles.
(The castor angle has the meost influence).

The fallowing arder must therefore be strictly
observed:

— fit the measuring equipment to the wvehicle,
following the manufacturer’s instructions,

— determine the steering centre point (see
previous paragraph) and lock the steering
wheel,

—  lift the vehicle under the body,

— compensate for wheel run-out,

— putthe vehicle on floating plates,

— fitthe brake pedal press,

— kounce the suspension ta return the vehicle to
free height,

— ensure the symmetry of the track rod end
fengths X is observed,

819408

567 1R

— note the values A on the measuring scales.

@ Symmetry of lengths X correct:

— dimension (A) shauld be equal.

@ Symmetry of lengths X incorrect:

—  measure dimensions (A} on the right and left
hand sides, subtract and apply half of the
result to each side,

Example

Right hand side value: 16
Left hand side vaiue: 10
16-10 =6

b 2 =3

Adjust the track rods to balance dimensions {A) on
gach side:
A= 13

— inthis positian, setthe floating plates to zero,

— check in the following order;
» castor,
« kingpin,
« camber,
« parallelism.




GENERAL

Checking - adjusting the front axle assembly

30

ADJUSTING PARALLELISM

Several cases may arise;

Parallefism Distribution Correction to apply
@ CORRECT INCORRECT Adjust the adjusting sleeve (or end} by the same number of
turns, butin apposite directions on each side to obtain the
same value (&) on both sides.
@ INCORRECT CORRECT Adjust the parallelism by the same value on each side,
gnsuring that the values (&) remain identical on both sides.
INCORRECT Make an initial adjustment to equalise values (A) on each

@ INCORRECT

side then adjust the parallelism as for case n® @

Fault finding for the front axle assembly

FAULTS

POSSIBLE CAUSES

Incorrect castor

Arm bent
— Side rmember or axle mounting bent

Camber + kingpin correct but
Camber incorrect
Kingpin incorrect

- 4Arm bent

— Sigde member or axle mounting bent

Camber correct
but
Kingpin incorrect

— %tub axle carrier bent

Kingpin correct
but
Camber incorrect

— Stub axle carrier bent

Variation in parallelism incorrect

Arm bent
— Sepcastor
Side member bent

Parallelism incorrect by more than 6 mm

Left or right hand stul axle carvier bent




GENERAL
Fault finding for braking

30

This fault finding information covers all types of
circuits and braking components for the current
range of vehicles without ABS,

For vehicles with ABS, refer to section 38,
Only components belenging to the vehicde
described in this Workshop Repair Manual should

ke examined during fault finding.

This fault finding information has two separate

parts to aid repair,

I Faults noted at the pedal
li Faults noted in behaviour

I FAULTS NOTED AT THE PEDAL

FAULTS

POSSIBLE CAUSES

Hard pedal:
high degree of force reguired for low
deceleration.

Assistance fault

Fads and Brake Shoes:

- greqasy,

- frozen, non conforming,

- overheating, prolonged braking with the
pedal constantly applied (descending a hill),
nen conferming,

Pistan seized

Brake pipe crushed

Soft pedal

Note : cingce the amount of assistance in modern
vehicles is high, this may give the impression of a
soft pedal. To determine if there is a faultorif itis
a2 question of normal use, two tests should ke
carried out,

1. Vehicle moving
Judgment test; ratio of pedal travel to
deceleration

2.  Vehicle stationary, engine not running
Complementary test to the pedal travel test:
depress the brake pedal 5 times to empty
the brake servo, heforsa noting the results of
the test.

Air in the circuit : incorrect bleeding,
Internal leak in braking circuit

Lack of fluid in the reservoir {external leak in
braking circuit}




GENERAL

Fault finding for braking

30

Spongy pedal

Test to he carried gut vehicle stationary, engine
not running.

Mote : depress the brake pedal 5 times to empty
the brake servo, before noting the results of the
test,

~ incorrect brake shee adjustment
Discand drum brakes

Automatic adjustment: handbrake cable too

tight.

Mote : the automatic adjustment is made using
the brake pedal if the handbrake cable is not
abnormally tight when at rest,

- High degree of asymmetrical wear to the
linings (toncave or convex)

- Master cylinder clearance too large

— Fluid bubbling or gverheating

Pedal goes ta the floor

Test to be carried out vehicle stationary, engine
not running.

Mote : depress the brake pedal 5 times to empty
the brake servo, before noting the results of the
test.

~ Hydraulic leak (check sealing)

- Sealing cup between two master cylinder
circuits is faulty

- Fluid bubbling

Il FAULTS NOTED IN BEHAVIOUR

FALLTS

POSSIBLE CAUSES

Brakes stick ~ Linings need backing off
- Liningsslightly greasy
—~ Springs reguire replacing
Brakes judder - Owal drums

= Disc run-out too great
~ [Drisc thickness nat constant

- Abnormal deposits on the dises [oxidation
between the pads and disc)




GENERAL

Fault finding for braking

30

Pulling under braking (front)

Suspension front axle assermnbly, steering must
he checkeg

Piston seized *
Tyres {vear - inflation pressures)

Brake pipe crushed *

*IMFQRTANT: on vehicles with a negative offset
front axle assembly, pulling to one side results
fromn & fault an the circuit on the cpposite side

Offset braking {rear)

Braking compensatar ar limiter (adjustment -
operation}

Piston seized
Incorrect adjustment of the brake shoes

Automatic adjustment : handbrake cable too

tight

Note : the automatic adjustrment is made using
the brake pedai if the handbrake cable is not
abnormally tight when at rest.

Return springs

Brakes overheat

Master cylinder c<learance too small, which
does not permit the master ¢ylinder to return
to the rest position

Piston seized or does not return correctly

Brake pipe crushed

Handbrake contrel seized

Handbrake contral incarrectly adjusted




GENERAL
Bleeding the brake circuit
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SPECIAL TOOLING REQUIRED

M.5. B15 Bleeding equipment

As these vehicles are fitted with a brake servo, it
is impertant that the assistance device s not
activated during the hleeding operation,
regard|ess of the method used.

The brake circuit should be bled using equipment
M.5, B15. with the vehicle on a four post hift, with
all four wheels on the ground.

Connect the pipes of equipment K.5. 815 to the
bleed screws of the !

- master ¢ylinder

- hrake cylinder

- compensator,

Connect the equipment to a source of compressed
air {minirmum pressure 5 bars}.

Connect the filling system to the brake fluid
reservoir.

Open:

- the supply, wait for the reservoir to fill (both
sections) .

— the compressed air valve,

These wehicles are fittedd with X iype brake
circuits, Proceed as follows:

Open:

- the blead screw an the rear right hand wheel
and allow fluid to run out for approximately 20
seconds,

- the bleed screw on the front feft hand whee!
and allow fluid to run out for approximately 20
seconds.

lgnore any air bubhles in the bleeding equipment
pipes.

Carry out the same operation for the rear left
hand wheel and the frent right hand wheel.

Check there is pressure at the brake pedal when it
15 ddepressed {press it several times).

Repeat the bleeding operation if necessary.

Top up the fluid level in the reservoir after
disconnecting the equipment.

(For bleeding the ABS braking circuit, refer to
section 38),
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Bleeding the brake circuit 30
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FRONT AXLE

Lower arm 31

TIGHTENING TORQUES (in daN.m) @
Lower wishbone nuts on cradle 0
Key nuts on stub axle carrier 8
Anti-roll bar bearing nuts 3.2
Lower ball joint nuts 6
Wheel bolts 9
REMOVAL

With the wehicde on its wheels, remove the
bearings (1) fram the anti-roll bar on the lower
arms.

o 20 130R

— the two mounting balts (3) from the arm an
the cradle,

A5HEOR

Release the anti-roll bar towards the rear.
With the vehicle on axle stands, remove:

— the nut and the key {2),

85A75R

the arm.



FRONT AXLE

Lower arm / Rubber bushes for stell lower arms

31

REFITTING

Note : ensure the plastic protective washer {A) is
present on the lower ball joint shaft.

Fit:

— thearm,

— the twa bolts (3) but do not tighten them,

— the ball joint shaft in the stub axle carrier and
tighten nut {2} for the key to the
recaommended torgue.

Return the vehicle to its wheals.

Refit the anti-roll bar without tightening the
bearings.

Bounce the suspension and tighten the nuts for
the arm mountings and the anti-roll bar bearings

to the recommended

positicn: unladen}.

targues (tightening

Rubber bushes for steel lower arms

Y

REPLACEMENT

ln arcer to preserve the central positioning of the
bushes in relation to the arm shaft, they are
replaced one after the ather,

Using a press, drift out one of the old bushes
using a tube of external diameter 44mm .

Refit a new bush to obtain:
dimension A = 147 * 0.5 mm.

Use a press to remove the remaining old bush and
then proceed in the same manner as for the first
bush to conserve the measurement;

A =147 * 0.5 mm.

A0404R1




FRONT AXLE
Lower arm ball joint

31

&

REMOVAL

If the gaiter has been damaged, the complete ball
joint must he replaced.

Proceed in the same manner as for removing the
lower arm.

Slacken but do not remove the two bolts [(3)
mounting the arm ta the cracle,

L/~

-'.i'

=

85875R 1

REemowve:

— the two ball joint mounting bolts (4},
— the ball joint.

REFITTING

Note : ensura the plastic protective washer (A} is
present on the lower baill joint shaft.

Refit the ball joint and torque tighten the
mountings.

Refitting is then the same as for refitting the
InWwWear arm.




LUCAS FRONT AXLE
‘ (Girling) \ Brake pads 31

SPECIAL TOOLING REQUIRED

Fre. B23 Toal for pushing caliper
piston back
TIGHTENING TORQUES {in daN.m} @ REFITTING
Wheel boits 9 Push the caliper piston back using tocl Fre. 823,
Brake caliper guide bolt 3.2

REMOVAL

Disconnect the brake pad wear warning light
wire.

Push the piston back, sliding the caliper by hand
towards the outside.

Fre. 823

E21EDR

Fit the new pads with their springs, taking care to
ohserve the correct fitting direction.

20130-2R it

Remove the guide bolts {7} using two wrenches.

Do not re-use these halts,

Remove:
— thasliding caliper,
the brake pads.

Verification

Check:

- the condition and mounting of the dust seal
on the piston and its retaining spring,

- the condition of the dust seal (B} for the
guides.

20310




LUCAS
(Girling)

FRONT AXLE
Brake pads

31

The pads with the wear warning light wire is fit-
ted an the inner side.

Refit the caliper and fit a new lower quide boit
{7}.

Prass on the caliper and fit the new upper guide
bolt.

Torgue tighten the guide bolts, tightening the
lower bolt first.

Reconnect the wear warning light indicator wire.

Press the brake pedal several times to ensure the
piston is in contact with the pads.




FRONT AXLE
Brake Caliper

31

TIGHTENING TORQUES {in dalN.m) SS 2

Wheel bolts 9
Brake caliper guide balt 3.2
Brake caliper mounting bolt 10
REMOVAL

Slacken the brake pipe on the brake caliper end.

Remove the brake pads (see corresponding

paragraph),

Remove the two bolts {A) mounting the brake
assembly.

91758R

Unscrew the brake caliper from the brake pipe
(take precautions to catch the fluid which will run
out).

Check the condition of the brake pipe and replace
it if necessary {see replacing a brake pipe).

REFITTING

screw the new brake caliper on to the brake pipe.
Slacken the brake caliper bleed screw and wait for
brake fluid to run out {check that the fluid level in
the compensation reservoir is sufficiently high}.

Tighten the bleed screw.

Check the condition of the pads; if they are
greasy, replace them,

Partially bleed the circuit if the compensation
reserveir was not completely drained during the
cpetation, otherwise carry out a full bleeding
operation. :

Press the hrake pedal several times 1o ensure the
piston is in contact with the pads.

REPAIR

Any scratches in the caliper bore require the
comalete caliper to be renewed.

Remove the brake caliper,

Remove the rubber dust seal (GIRLING retaining
springj.




FRONT AXLE
Brake Caliper

31

Remove the piston using com pressed air, inserting
a wooden block between the caliper and the pis-
ton to prevent damage to the piston: any trace of
damage to the piston skirt will render it unusable.

A
|
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855725

LUsing a rogunded flexible blade (feeler gauge for
example) remove the rectangular section seal
from the caliper groowve.

B5971%

Clean the parts using methylated spirits.

Replace any faulty parts using original parts and
then refit the seal, piston and dust seal (with the
GIRLING retaining spring).




FRONT AXLE
Brake disc

31

Brake discs cannot be reground. If they are too
heavily worn or are scratched they must be repla-
ced.

TIGHTENING TORGUES {in daN.m} § 2

Wheel holts 9

Brake caliper guide bolt 3.2

Caliper mounting balt 10

REMOWVAL

Remove:

— the two bolts {A} mounting the brake
assemby,

EA31D0-1R

91758H

— the two disc mounting bolts (B},
— the disc.

REFITTING

Fit the disc onto the hub and secure it using the
two balts {B).

Refit the brake caliper, coat the bolts with Loctite
FREMBLOC and torque tighten.

Press the brake pedal several times to ensure the
pistonis in contact with the pacds.

REPLACEMENT

When replacing a disc, the pads must also be
replaced.

In this case, the method for replacing the pads
must be followed first, then the methed for
replacing the caliper clevices must be fellowed
{see paragraph "Remowval - Refitting"}.




FRONT AXLE
Stub axle carrier bearing

31

SPECIAL TOOLING REQUIRED

Rou. 604-01 Hub locking tool
T.Av. 476 Bali joint extractor
T.Av. 1050 Hub extractar

TIGHTENING TORQUES (in daN.m} g a

chock absorber base maunting balt

M14x150 17
Lower ball joint 6.5
Track rod end 4
Caliper mounting holt 10
Driveshaft nuts 25
Wheel halts q

Checking play

Use a dial gauge on the hub to determine axial
play : 0 to 0.05 mm.

REMOVAIL

Remove:
— the brake disg {see corresponding paragraph),
the driveshaft nut using tool Rou. 604-01.

Fit a protector to the driveshaft gaiter.

Push the driveshaft back using tool:
T.Av. 1050 + Rou. 604-01.

S, 1T

iride

T.Av. 1050

4—-——— Rou. 604-01

37I35R

o a) T _ |
¢ Rou. 604-01 217518




FRONT AXLE
Stub axle carrier bearing

31

Discornect the track rod; tool T, Av. 476,

T.Av. 476

917T53R

Remove:
the mounting bolts {1},
the nut and key {2).

91754R

Fitting the bearing for the stub axle carrier
REMOVAL

Using a press, extract the hub (7).
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FRONT AXLE
Stub axle carrier bearing

Remove the bearing inner ring using the hub bea- Extract the bearing outer ring on the press using
ring extraction kit {2) {see egquipment catalogue ane of the two inner rings.
Part Numbaer. 914 0951},

<
e
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FO057-25

REFITTING

98320F

Fit the complete {new} bearing in the stub axle
carrier on the press.
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NOTE : do not use the inner ring for support as

the bearing may be damaged since the farce re-
guired to press the bearing into position is high.
Use a ring from the extraction kit {2).

PR35

Remave the bearing locking ring.




FRONT AXLE
Stub axle carrier bearing

31

Fit a new locking ring (A}
Remove the plastic ring.

Take support on the inner bearing ring and fit the
hub on the press.
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To refit the stub axle carrier - huk - bearing assem-
bly, refitting is the reverse of removal but the fol-
lawing points shauld be observed,

- take care to protect the driveshaft gaiter,

— coatthe stub axle with Loctite SCELBLOGC,

— tighten the nuts to the recommended torgue,

- when fitting the shock absarber base moun-
ting bolt, fit the nuts on the track rod side.




FRONT AXLE
Stub axle carrier

31

&

The method for removing and refitting is identi-
<al ta that used for replacing the bearing.

NOTE : the force required to fit the outer bearing
ring (2) into its bore is quite high, so when this
ring is removed the complete bearing should be
renewed, since the bearing race will have been
damaged.
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FRONT AXLE

Spring and shock absorber assembly 31

TIUGHTENING TORQUES (in daN.m} 15 a

thack absarber rod nuts 6
Shock absorber hase mounting balt 17
Shack absorber bow| mounting balt 3
Wheel bholts 9
REMOVAL

With the wvehicle on axle stands on the side in

question, remove

- the whes|,

- the two shock abscrber base maounting
bolts(1},

AD130R1 =

- the two upper mounting balts,

9¢114R

— the shock absorber, pressing on the lower arm
to avoid contact between the shock absorber
and the driveshaft gaiter.



FRONT AXLE
Spring and shock absorber assembly

31

REFITTING

Refitting is the reverse of remowval, taking care not
to damage the driveshaft gaiter.

Position the mountings for the upper cup in the
appropriate holes.

A  mechanical steering

B power assisted steering

32114-1R

Torque tighter:
- the shock absorber base bolts {1},

- the upper mounting bolts.




TOOLING
Sus. 1052

FRONT AXLE
Spring and shock absorber assembly

31

In view of the high degree of energy in the spring it is vital to ensure the teoling is in perfect condition.

This method takes longer than the method using the spring compressor,

SPECIAL TOOLING REQUIRED

Sus. 1052 Toaling for front spring and
shock absorber
Sus, 1052-02 Retaining shell R19

Use components {A} and {B) of tool

Sus. 1052,

into a vice.

S0 103R

REMOWING THE 5PRING AND 5HOCK ABSORBER

Fit the lower compression plate of tool Sus. 1052

Upper and lower compreassion plates.

A Pressure cup
B Retaining shell R19

S102R




TOOLING FRONT AXLE
Sus. 1052 Spring and shock absorber assembly 31
Fit:

- the shock absorber and spring assemby,
positioning the two half cups (&) and the two
half shells (B},

)

===

e IE?_
_ @ .
B A

G2127R

- the three compression bolts and put plenty of
gil in thea reservoirs provided.

MNOTE : the threaded rods of the tool are suhject

to very high forces - they should be lubricated
well.

- the upper plate,

- the two bolts which retain the upper shock
absorber cup in the marked holes {vehicle re-
ferences stamped on the upper plate),

A0 1R

LT
A
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201041

Compress the spring by approximately 10 mm,

Remove the shock absorber rod nut.

A0 Dd-25




TOOLING
Sus. 1052

Spring and

FRONT AXLE
shock absorber assembly

31

Decompress the spring gradually.

Remave the parts in the order {1) to (5},

PTG

-

L4
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o
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PRD3102

REFITTING THE SPRING - SHOCK ABSOREER

Position :

— theshock absorber (5},

- the bearingid),

- the lower pressure cup for the spring (3],

— thespring on the lower cup, cbserving the po-
sition of the spring on the stop,

- the upper plate and upper spring pressure cup:

{1).

Observe the position of the spring on the uppar
stop.

921285

Parts (3) and {4} form the front axie pivot compo-
nent.

Compress the assembly and insert the shock absor-
er rod.

Fit the nut and tighten to the correct torgque,




TOOLING

Sus.

1052

FRONT AXLE
Spring and shock absorber assembly

31

901 04-25|

Decompress the spring gradually.

Rermove:

the upper plate of the tool,
the spring - shock absorber assembly from the

compression tool,




With spring
compressor

FRONT AXLE

Spring and shock absorber

31

In view of the high degree of energy in the spring it is vital to ensure the tooling is in perfect canditian.
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TIGHTENING TORQUES (in daN.m) @

Shock absorber upper mounting nut 6

REMOVAL

Fit the cups to the compression tool and position
the assembly on the spring.

B54365

Compress the spring until the spring no langer
touches the pads on the cups.

Using tool FACOM 383 RENA remove the nut
from the shock absorber rod.

Dreconm press the spring gracdually,

Remove the parts in the order (1} to {5) as for re-
movai using tool Sus, 1052,




With spring FRONT AXLE
‘ compressor \ Spring and shock absorber

REFITTING
Precautions to he taken hefare fitting

Shock absorbers are stored horizontally in the
Parts 5tores.

Under these conditions it is possible that the shock |
absorbers, which are designed to operate in a ver- o
tical direction, will have de-primed. :

Before fitting the shock absorbers to the vehicle

(ITETTG

compress them a few times by hand in the vertical T i
positian, . e
3} =
If the spring is to be replaced, to facilitate refit- Ak e
ting, observe the positicn and alignment of the ';."3_ 4 Ayt
spring and cups of the tool. b 2

PROZ 10

Tighten the nut {new} to the correct torque using
tool FACOM D83 RENA.

95435%

Chserve the fitting order and direction for the
component parts.

BERI9-15

Decompress the spring and remove the tool.



FRONT AXLE
Anti-roll bar

31

TIGHTENING TORQUES (in daN.m} 1; 2

Mounting nuts for kearings on cradle 3.2
Mounting nut for bearing on wishhone iz

This operation requires the prior removal of:

- the exhaust downpipe,
— the gear selector control {manual gearbox).

REMOVAL

Ramoye:
- [1)and {3} on each side,
- the bar (2).

Check the condition of the bearings and the
bushes - replace them if necessary.

BSEI0R

1 Bearing oncradle
2 Anti-roll bar
3 Bearing onwishbone

REFITTING

Only the bearings on the wishbone (3) must be
coated with Malykote 33 Medium grease,

Lubrication of the bearings on the cradle (1) is not
permitted (risk of the bar moving and causing
naise).

Refit the parts (1) and {3} and the bar (2).

Position for locking the bearings : UNLADEN.




31

FRONT AXLE

Engine cradle

EXPLCDED VIEW

PRE3111




‘ F engine \

FRONT AXLE
Engine cradle

31

SPECIAL TOOLING HEQUIRED

Mot.

T. Av.

1040 -01 Dummy cradle for removing -
refitting the engine and
transmission assembly

476 Ball joint extractor

TIGHTENING TORQUES (in daN.m} § 2

Track rod end nut 3.5
Steering column universal joint balt 2.5
Cradie mounting bolt front diameter 10 &

rear diameter 12 11
Mut for cradie - side memher tie-rod 9
Bolt for cradle - side member tie-rod 3
Stub axle carrier key nut 8
Engine tie-bar, F engine 4.5t0 6.5
REMOVAL

Disconnect the battery.

Remove: 90130R &
-  the wheels,
- thetrack rod ends using tool T. Av. 476,
- the key nut {2) an the stub axle carrier, ~  the front mudguards,
— the bumper,
- the horn,

T.Av, 476

BoRBSR

- the engine undertray.




‘ F engine \

FRONT AXLE

Engine cradle 31

Remove the cradle - sice member tie rod from the
cradle.

FU070R

- the exhaust pipe from the manifold cutlet
and the flangse on the expansion chamber

end,
- the engine tie-bar,

Hemove:
- the gear control,

ES9B6R




‘ F engine \

FRONT AXLE
Engine cradle

31

Fit tool Mot. 1040-01 under the cradle.

Rermave:

—~ the mounting brackets for the high pressure
pipe on the gearbox,

— the four mounting bolts for the steering baox
on the cradle.

GR755R

Suspend the steering box and the coaling unit,

Lower thea lift until the the tool touches the
ground.

Remaove the cradle mounting bolts.

Raise the [ift with care.

REFITTING {Special notes)

Renew all the cradle mounting bolts and abserve
the correct tightening torques.

Refitting is the reverse of removal.

NGTE : the cradle is refitted to the bedy in the fol-
lowing manner:

- fit two pins in the place of the frent mounting
boits,

- offer up the cradle - axle assembly,

- tighten but do not lock the rear maunting
bolts (start with the longer rear right hand
balt),

- replace the pins with the front mounting
halts,

- tighten the four mounting bolts to the correct
torque, starting at the rear,




REAR AXLE

Rear axle assembly

33

TIGHTENING TORQUES {in daN.m) @

Bearing mounting nut 10
Wheel bolt q
Yhock absorber base bolt 13.5
REMOVAL

Vehicle on a twa post lift, remove:
- the two lower shock absorber mountings,

- the brake pipes,
— the secondary handbrake cabies, disconnec-

ting them from the central unit under the ve-

hicle,
- thecompensator control rod.

Supporttne rear axle assembly and ramove;
- the four bearing mounting nuts (4},

— therear axle assembly.

NOTE : if one of the rear axle assembly bearing
mounting holts has been damaged, it can be
replaced by removing the interior trim from the
rear doors or the rear quarter panel to gain access
to the balt mounting plate.

F2114R

REFITTING

Refitting is the reverse of removal,
Qbserve the correct tightening torgues.
Bleed the braking circuit.

Adjust the handbrake control {see section 37).



REAR AXLE
Brake drum

33

The twa hrake drums must be of the same diameter, if one is reqround, the other must also he regraund. A

maximum regrinding dimension of 1 mm on the diameter is permitted.

SPECIAL TOQLING REGUIRED

Emb. 8B80 Inertia extraction tool
Rou. 943 Huh cover plug extractor

TIGHTENING TORGQLES {in daN.m) @

Wheel bolt g
Hub nut 17.5
REMOVAL

Remove the hub cover plug: use tocls Rou. 943 +
Emb. 880.

o4 .
jEm h‘.l\l!!ilﬂu

- & / |
3 -f;
Rou.943 _//jf

9E7H 1R

Slacken the handbrake, slacken the secondary
handbrake cables to allow the lever ta move back.

Insert a screwdriver through one of the wheel
mounting holes on the drum and push the hand-
brake iever to release the lug from the brake shoe

{E).

Assist the lever in slackening off by pushing it to \. s
the rear.

289500

Hemove:
-- the nut and the stub axle washer,
— thedrum.




REAR AXLE
Brake drum

33

REFITTING

Remove all dust from the drum and the linings
using brake cleaner.

Fit:

— the drum;,
the washer and the nut, tighten to the correct
torgue,

— the cover plug.

Adjust;

~ the brake linings by repeatedly pressing the
brake pedal,

- the handbrake {sea section 37 "Controls").



REAR AXLE
Brake cylinder

33

TIGHTENING TORQUES (in daN.m) @
Wheel bolts q
Hub nut 17.5
Bleed screw 0.6
Pipe bolt 1.3
REMOVAL
Remove:

— the drum {see corresponding paragraph),
— the wupper return spring {see paragraph
“Brake linings"}.

Separate the brake shoes.

Unserew:

— the rigid pipe union on the brake cylinder
using a pipe wrench,

— the two mounting balts securing the cylinder
on the backing plate and remove it.

Check the condition of the brake shoes; particu-
larly if they show traces of cil, renew thermn.

JEG3R

REFITTING

Remove all dust frem the drum and the [inings
using brake cleaner.

Refitting is the reverse of remaval.
Blead the braking circuit,

Adjust the linings by repeatediy pressing the
brake pedal.

Check the cut-off pressure {see section 37
"Controls"),




BENDIX
203X38

REAR AXLE
Brake linings (drum)

33

SPECIAL TOOLING REQUIRED

Embk. R0
Rou. 943

Inertia extraction togl
Hub cover plug extractor

TIGHTENING TORQUES (in daN.m) @

Wheel baolts 9
Hub nuts 17.5

Compasition of the BENDIX 203 x 38 RA|
{fncremental  automatic wear compensation)

brake.

92992R

A Primary shoe

B Secondaryshoe

C fixed point

P Brake shoe base

F Incremental automatic wear
(RAI}

1 Upper return spring

2 Lower return spring {at base)

3 Lateralsuppost

4 Handbrake lever return spring

compensation

REMOWVAL

Both sets of brake shoes should he replaced on
the same axle - never fit brake linings of different
makes and gualities.

Remove.
— the brake drum (see corresponding paragraph),
— the lower spring {2} using brake shoe ptiers,

SE333R

Fit a clamp to the brake cylingder pistons,




BENDIX
203X38

Brake linings (drum)

REAR AXLE

33

Using adjustable pliers, remove the springs {R)
supporting the brake shoes at the side while
holding the connecting rod (T} i contact with the
brake backing plate (E).

On the bench, separate the RAI and the hrake
shaes,

Disarm the handbrake lever.

BES60-1

FE934G

Go0225

Lise a screwdriver to release pin (E).

Pazs the base of each krake shoe (F) above the
fixed point (C) in turn. Squeeze the bases of the
hrake shoes together, to separate the other ends
at the brake cylinder.

Separate the assembiy (RAI and brake shoes ) from
the backing plate, then remove it after releasing
the handbrake cable.

ARDYSR




BENDIX
203X38

REAR AXLE
Brake linings (drum)

33

Pivot the primary brake shoe (&), following the
arrow, so that the head of the RAI bolt is released.
This allows the upper spring {1} to be easily
removed,

3HIMGH

To remove the RA| assembly, pull in the direction
af the arrow (1) then pivat as shown by arrow (2).
Remove the spring (4) and the handbraks lever,

259497-1R

NOTE ' Use brake cleaner to remove all the dust
from the components,

Marking and refitting of the RAl component parts

Left hand bolt and notched nut

SEITR

The bolt has a left hand thread, the notched nut
has two grooves (G).

Right hand balt and notched nut

28937 1R

The bolt has a right hand thread and the notched
nut has one groove.




BENDIX
203X38

REAR AXLE
Brake linings (drum)

33

Left hand RA| assembly

2E99ER

Right hand RAl assembly

The body and the bracket are inverted, but the
klade {5} should be on the top.

In both cases, the pin attachment point should
not ke held firmly between the head af the holt
and the notched nut - ieave a slight amount of
play (1}.

Refitting the RAI

Ensure the ratchat is correctly positionad,

QHO9S5

Refit the bracket so that the fuller section is
between the blade ang the bar.




BENDIX
203X38

Brake linings (drum)

REAR AXLE

33

HHIDDS

Now assemble the bars with their respective nuts
and bolts. Right hand bolt, pin and nut in the
right hand bar, through the hole in the bracket
and the sarne on the left hand side,

Refit the RAl assembly and the brake shoes on the
ben<h.

Lift the handbrake lever on the secondary brake
shoe using a new clip, then disarm the lever.

Position the spring (4) in the lug on the brake
shoe, ensuring it is correctly fitted; the shorter
hook is fitted to the brake shoe.

F9002R

Position the upper spring (1} into the lugs on the
two brake shoes, then pull as shown by the
arrows, the slot of the bolt should be positioned
in that for the primary brake shoe {A}.

ERTHONY

96%96-1R

Attach the RA| assembly 1o the spring (4} then pull
as shown by the arrows. The RAI assembly will
automatically move to its operating position.




BENDIX
203X38

Brake linings (drum)

REAR AXLE

33

Attach the pin (E} and rearm the handbrake lever.

3R

3E993-1 M

REFITTING

Position the assembly on the vehicle.

Attach the handbrake cable to the lever.

Squeeze the brake shoes and position the noses
on the brake cylinder pistons. Take care not to
damage the covers.

Position the brake shoes on the fixed point (C).

Fit the lateral supports into position (3}.

Remove the clamp from the brake cylinder
pistons then refit the lower spring {2).

ADJUSTMENT

Lsing a screwdriver, adjust the brake shoe
diameter using the notched segment {F) to obtain
a diameter (X} between:

202.5 mmand 202.7 mm.

28992-1R

Perform the same adjustment on the other brake
hacking plate.

Refit the drums without tightening the nuts.




BENDIX
203X38

REAR AXLE
Brake linings (drum)

33

Adjust the linings by repeatedly applying the
hrake pedal {approximately 20 times}.

Ensure the RAl s operating correctly
{characteristic "click” from the drums}.

Remove the drums,

Ensure:

- the cables slide correctly,

— the handbrake levers (L) are in the correct
positicn against the brake shoes.

TEIA2-1R 1

Progressively tighten the cables at the central
adjustor so that levers (L) start to move between
the 15t and Ind notch of the control lever travel
and remain applied from the 2nd notch.

Lack the lock nut on the central adjustor.

Refit:

- the drums and tighten the nuts to a torque of
17.5 daN.m,

- the cover plugs.




REAR AXLE
Bearing

33

SPECIAL TOOLING REQUIRED

Emk. Rg80
Rou. 943

Inertia extraction tool
Hub cover plug extractor

TIGHTENING TORQUES {in daN.m) @

Hub nut 17.5
wheel bolts 0
CHECKING

Use a dial gauge on the hub to check the axial
play : 0to 0.03 mm maximum,

REMOVAL

Remove:
— the hub cover plug: tools Rou. 943 + Emb.
880,

2133401

OETR1R

- the drum (see corresponding paragraph}.

Extract from the drum:
- the bearing retaining clip,
— the bearing using a tube {1},

o D

S/ i ™Y
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REAR AXLE
Bearing

33

REFITTING

Using a tube {2} and a press, press on the bearing
until it touches the shoulder.

Fit:

- anewdip,

- the drum on the previously fubricated stub
axle: SAE 80W ail,

— the new lock nutand torque tighten it,

- the hub cover plug.

Adjust:

— the brake linings by repeatedly applying the
hrake padal,

— the handbrake {see section 37 "Controls"),



REAR AXLE
Shock absorber

33

TIGHTENING TORQUES (in daM.m) @

Upper mounting bolt 16
Lowet mounting holt 13.5
REMOWVAL

With the vehicle gn its wheels, remove the |ower
mounting bolt {1).

Lift the vehicle and remaove:
the whee|,
- the upper mounting bolt (2},

BE541R

—  theshock absorber.

Q13302

PRECAUTIONS TO BE TAKEN BEFORE FITTING

Shock absorbers are stored horizontally in the
Farts Stores,

Under these conditions it is possible that the shock
absorbers, which are designed to operate in a
vertical direction, wif| have de-prirmed.

Before fitting the shock absorhers to the vehicle,
compress them a few times by hand in the vertical
position.

REFITTING

Fit;

— theshock absorber,

- the upper mounting bolt coated with
MOLYKOTE BR2 without tightening it,

- the whesl.

Lower the vehicle,

Position the lower mounting bolt coated with
MOLYKOTE BR2.

Torgue tighten both bolts,




REAR AXLE

Anti-roll bar for tubular rear axle

33

TIGHTENING TORQUES [in daN.m) @

Bar mounting bolt b

REMOVAL

9870-1R

1 Mounting holt

Put the vehicle on a lift with the wheels hanging
free.

From each side remove bolts (1), and retain the
captive nuts.

Remove the bar.

REMCOVAL

Fit the bolts (1) with their captive nuts on each
sicle,

Tighten to the recommended torgue.



REAR AXLE

Half shaft for tubular rear axle
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TIGHTENING TORQUES {in daN.m) @

Bearing mounting nut q
Anti-roll bar mounting boi B
Wheel balt 9
Shock absorber base bolt 13.5
REMOVAL

With the vehicle on a 2 post [ift, remove:

- the anti-rall har,

- the lowershock absorber mounting,

— the secondary handbrake cabkle, disconnecting
it from the central control under the vehicle,

~ the brake pipe,

- the two bearing mounting nuts {4},

IETH0-2R

REFITTING

Check the bearing races or the needle roller rings
are in perfect condition, otherwise replace them
{see paragraph "Rings for tubular rear axle"}.

The needle roller rings are greased criginally and
do not require regreasing.

NOTE : new shafts from the Parts Department are
fitted with bearing races or needle bearing rings
{depending on side).

Fit the two half shafts into each other to abtain
dimension (B).

NOTE ! dimension {B} carresponds to the distance
hetween the same two mounting points for the
anti-roll bar on the shafts, It is therefare possible
to obtain this dimension by fitting the anti-roll
bar into position and ¢hecking the mounting bolts
are correctly positioned. Ensure the components
are fitted in the correct direction.

Slacken the two nuts [A) of the other bearing to
allow the half shaft to be removed 1o be released
from its anchorages.

Remove the half shaft, separating one from the
ather.

B 320R

Refitting is then the reverse of removal.

NOTE : if the half shaft is to be replaced, use
Lactite FRENBLOC to bond the brake back plate
mounting bolts.

Bleed the braking circuit.

Adjust the handbrake control {see section 37).




REAR AXLE
Rings for tubular rear axle 33

This operation is carried out ahter removing the complete rear axle assembly and separating the two arms.

SPECIAL TOOLING REQUIRED Grind the bearing races on the male arm ({right
hand side ) using a straight grinder, taking care
T. Ar. 960-02 Extractor assembly not te mark the tube.
ring + spacer
T. Ar. 960-05 Tooling for replacing needle
roller rings.
REMOWVAL

Extract the female arm {left hand side) :
- the cuterring (6) using tool T.Ar. 964,

— the inner ring {7} using the small socket from
tool T.Ar. 960.

T. Ar. 960-02

CHIBO45%

Split the bearing races with a chisel then remove
them.

Cut and remove the seal {5}.

T. Ar. 560-01

T.Ar. 960

o SRR AR |
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REAR AXLE

Rings for tubular rear axle

33

REFITTING

Fitting of the needle rodler rings and the bearing
races requires the use of tool T.Ar. 960-05.

T.Ar, 360 - 05

SDET4R

Fit:

the small needle relier bearing ring on the
mandrel (A},

the mandrel {A) into the tube using mandrel
(B} a5 a guide,

with the face (2) of mandrel (B}.

Press fit on the press until the mandrel {A) is flush

a-.m-«_.xwﬁhﬂ':"-z‘}

oF JF F I

Position !

- the large needle roller hearing ring on
rmandre| (B},

:
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Rings for tubular rear axle

REAR AXLE

33

-~ mandrel {B} into the tube, using mandrel {A)

as a guide,

F0868-1R

Fress fit on the press until mandrel {B) touches the

tube,

The bearing races have an input chamfer on ane
sigde.

The fitting direction must be observed: chamfer
(4) positioned according to the diagram te ensure
sufficient force may be applied for fitting on the
Dress.

7

20941R

Remove mandrels (B and (A).

Fit the new seal {5) to the male tube.

Fit:

- thelarge hearingrace in sieeve (D},
—  thesleeve assembly (D} and (C) to the tube,

o _?

e

e

s

A
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Rings for tubular rear axle
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Press fit the assembly (D) and {Cjuntil the sleeve
(C} is flush with the edge [3) of the tube.

Press fit on the press until sleeve {C}is flush with
the edge (3} of the tube.

DO8ETF-2R

0857-4R

FPosition :

- the small bearing race in the sleeve (),

—  thesleeve {C} on the tube, using sleeve [D) as a
guide,

{67 3R

Remove the sleeves (C) and (D).

IMPORTANT

When fitting, if the axie mounting bhearings are
used for support, ensure the suspensian bars are
securely anchored {risk of movement).

Recentre them if necessary.

Assemble the two half shafts.

MNOTE : the needle roller bearings do not require
lubrication as they are supplred ready greased.

Re-join and refit the rear axle assembly to the
vehicle (see corresponding paragragh).




REAR AXLE

Suspension arms for tubular rear axle
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SPECIAL TOOLING REQUIRED

Embk. B80
Tar. 13642

Inertia extraction tool
Tooi for removing suspension
arms from the vehicle

TIGHTENING TORQUES (in daN.m} @

Upper shock absorber maunting 10
Lower shock absorber mounting 13.5
REMOVAL

With the vehicle’s wheels hanging free, remove
the shock absorber from the side in question.
Release the arm from the side using tools Emb.
880 and Tar. 1362, Thess bars cannaot be camplets-
ly removed when the rear axle assembly is still in
position.

A Nut dizmeter 14 mm
B HNutdiameter 12 mm

i Threadedrod, diameteri2 mm -

length 660 mm

Bracket from flat strip 30 x5 mm

12 x 60 mm bolt cutto a length of 20 mm

Weld

M m 3

F5505-1R1

Bracket [»

REFITTING

In order to ensure the arm is in the correct
position for the bar to be replaced, a special tool
must be lecally made,

>0
20

B

o 12,5%

BES7E-1R3

{*) Drilling diameter



Suspension arms for tubular rear axle
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Pre-adjust the tool to obtaindimension "X".

X =485 mm

BES7ER |

Fit the tocl in place of the shock absorber.

Coat the splines of the bhar with MOLYKOQTE BR2,
insert it inte the bearing and the arm, trying to
find the pasition, by rotating the bar, where it wilt
engage without force into the splines of the arm
and the bearing.

Remove the tool and fit the shock absorber.

Return the vehicle to its wheels and measure the
underbody heights (see section "Values and
settings”}.

Check and adjust if necessary:

- the braking compensator {depending on
VErsiony,

- the adjustment of the headlights.




Underbody heights for tubular rear axle
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CHECKING

vehicle unladen, fuel tank full, on a flatsurface,

el Ex]

BETEIG

. e T T e e e e " | g - W e L 3L

H4 Wheel axis to ground
HS Suspension arm axis.
(see values in the section "values and settings”}

ADJUSTMENT
Only the rear underbody height is adjustable by

rotating the torsion bars.

Determine dimension "X" on the vehicle by
adjusting the locally made bracket (D} until the
bar can be slid in its anchorage paints by hand,

Remoave the bar.

3 mm is the minimum possible value for an
adjustment notch, so the height of the wvehicle
may only be varied in multiples of 3.

Lower the arm to adjust the bar by the number of
notches corresponding to the beight adjustment
regquired:

Example: 10 mm = 3 notches

Replace the bar so that it engages freely into the
splines on the arm and the bearing.

Check and adjust the headlight settings if
necessary.
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PRGIIT

The rear axle assembly comprises:

two arms connected by an "L" shaped section, This assembly {1} cannot be separated. If it is damaged, the
complete assembly must be replaced,

two anti-rall bars (3),
two suspension arms (4),

a shacklz {2} connecting the bars,

The assembly is connected to the body by two bearings mounted on rubber bushes,

NOTE ; de not use the "L” shaped section (1} as a support peint when lifting the vehicle with a jack.




REAR AXLE

Torsion bars for four bar rear axle
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EXTRALTING THE BARS FROM THEIR SPLINES

Remove the whesals.

SPECIAL TOOLING REGLIIRED

Emh. 880 Inertia extraction tool
T. Ar. 1362 Tool for remaving suspensian
arms from the vehicle

SUSPENSION ARMS

Release the suspension arms from their splines
using tool T. Ar. 1362 and the inertia extraction

tool Emb. B80.

These bars may not be completely removed with
the rear axle assembly in place.

ANTI-ROLL BARS

Release the bars form their splines using the iner-

tia extraction tool Emb. 880.

316K

SBB72R
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CHECKING

Vehicle unladen, fuel tank full, en a flat surface.

L ET

H4

pa——
".)
|IFI
== o N,

)

HEB?{IE P T e e M e ™ e

H4 Wheel axis to ground
HS Suspansion arm axis.

Measure dimensions Hd and H5 and subtract.
Maximum right / left difference : 5 mm,
Threa cases which require adjustments may arise:

- height correct on one side hut left / right diffe-

rence too large,
- height incorrect and left { right difference too

large,
height incorrect but left / right difference cor-
rect,

(see values in the section “values and settings™)



Underbody heights for four bar rear axle
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ADJUSTMENT
1. REFLACING THE REAR AXLE ASSEMBLY

A Height correct on one side but ieft /! right
difference tpo large

The adjustment to the left ! right difference is
always made by altering the anti-roll bar on the
iower side,

WOTE : always act on the lower side to bring it
back up to the higher side.

Mark the position of the suspension arms in the
bearings and the shackle.

5et the tools to dimension " X" for the vehicle*,
X = 465 mm

Release:

- the suspension arms,

~  the anti-roll kar on the lower side.

Measure from the centre of the wheel to ground
{side without anti-roll bar).

80 36-75

In this new position, refit:

- the anti-rell bar - free sliding,

= the two suspension arms in accordance with
the reference marks.

Fit:
— the shock absorbers,
- the wheels,

With the vehicte on its wheels, check and adjust
the headlight setting if necessary.

B Height incorrect and left f right difference too
large

The adjustment to the left / right difference is
always made by altering the anti-roll bar on the
lowwer side.

NOTE : always act on the lower side to bring it
back up to the higher side.

Set the tools to dimension " X" for the vehicle,
Release:
- thesuspension arms,

~  the anti-roll bar on the lower side.

Measure from the centre of the wheel to ground
(side without anti-roll bar}.

Reduce this dimension by the value of the left /
right difference previously noted by increasing
the dimension "X" on the tool.

NOTE : do not alter the toal on the other side,
* Local manufacture of the two tools fsee

paragraph "Suspension arms for tubular rear
axle") is required,

BROITRZ
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Reduce this dimension by the value of the left /
right difference previously noted by increasing
the dimension "X" on the tool.

NOTE : do not after the toel on the other side.

In this new position, refit the anti-roll bar - free
sliding.

Then, by adjusting the two tools, reduce or
increase the dimension from the wheel axis to the
ground, at the same time on both sides, by the
height difference on the higher side noted when
the vehicle was checked.

[n this position, refit the suspension arms - free
sliding.

Fit:
- the shock absorbers,
- the wheels.

With the vehicle on its wheels, theck and adjust
the  headlight setting and the braking
compensator if necessary.

C Height incorrect but left / right difference
correct

The underbody height is adjusted by altering the
EUEPEHSiQI'I arrmis.

Mark the position of the suspension arms in the
hearings and the shackle.

Set the tools to dimension " X" for the vehicle.
X = 465 mm

Relzase the suspension arms.

Meaasure the dimension from the wheel axis to the
ground {on both sides}.

By adjusting the two tools, reduce or increase this
dimensien, at the same time on both sides, by the
height difference noted when the wvehicle was
checked,

Refit the suspension arms - free sliding,

Fit:
- theshock absorbers,
-  the wheels.

With the vehicle on its wheels, check and adjust
the headlight setting and the braking
compensator if necessary.

2. ADIUSTING AVEHICLE

When adjusting a vehicle which has already been
driven, the free insertion position of the bars
must be determined.

Remove the wheels and the shock absorbers.
Position the teols in place of the shock absarbers,

setting them to dimensian "¥" corresponding to
the free position taken by the arms.

7

a5
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2.1 Left/right difference too large

MOTE : always act an the lower side to bring it
back up to the higher side.

Mark the position of the suspension arms in the
bearings and the shackle.

Sat the tools to dimension " Y™ noted previously.
Release:
— the suspension arms,

= the anti-rall bar an the lower side.

WMeasure from the centre of the wheel to ground
(side without anti-rodi bar).

gfo 36-75

Reduce this value by the left / night difference
noted previously by increasing the dimension"y"”
an the tool.

WOTE : do not alter the tool on the other side.

[n this new position, refit:

- theanti-roll bar- free sliding,

- the two suspension arms in accordance with
the reference marks.

Fit:
~ the shock absorbers,
—  the wheels.

With the vehicle on its wheels, check and adjust
the heights, headlight setting and the braking
compensator if necessary.

2.2 Height incorrect but left / right difference
correct

The underbody height is adjusted by altering the
sUspension arms.

Sat the tools to dimension "Y' noted previously.
Release the suspension arms.,

Measure the dimension from the wheel axis to the
ground {en both sides).

By adjusting the two tools, reduce or increase this
dimension , at the same time on both sides, by the
haight difference noted when the vehicle was
checked.

In this position refit the suspension arms - free sli-
ding.

Fit:
- the shock absorbers,
- the wheals.

With the vehicle on its wheels, check the heights
and check and adjust if necessary:

the braking compensatar,
- the headlight adjustment,

IMPORTANT: when readjusting, dimensien "¥" is
used for the adjustment, not dimension "X" given
in this Workshop Repair Manual.




TUBULAR REAR
AXLE

Suspension arm bearings

REAR AXLE

33

This operation is carried out atter removing the
rear arms and the suspension arms.

REMOVAL

Submerge the bearing completely in brake fluid
to seften the rubber bush,

Saw through the inner ring taking care not to
damage the tube,

—-— — e . a

Di3203
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f5362%

Using a two or three claw extractor, extract the
exterior section of the bearing by removing the
rubber,

REFITTING

Refitting of the bearing in the arm is carried out
an the press, ensuring the alignment and distance
from the arm are carrect.

Qrientation

Observe dimension "X" betwsen the pressure
face of the bearing and the stub axle shaft;

X =37Tmm

—

'_.__1_.7

BR910R




TUBULAR REAR
AXLE

REAR AXLE
Suspension arm bearings
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Gap

In this position, press on the bearing until the
dimension between the bearings is obtained

Y =1268 * 1 mm

DI13304

Refit the arm to the vehicle,




FOUR BAR REAR REAR AXLE
‘ AXLE \ Suspension arm bearings

This operation is carried out after removing the
rear axle assembly and the suspension arms.

REMOVAL

Weld a spacer (example | nut} in the central tube
of the bush,

92220-1R

Gap
In this position, press on the bearing until the
dimensien between the bearings is obtained :

¥ = 1268 X 1 mm

¥

222200

Extract the bush - bearing assembly using a prass.

REFITTIMNG

Refitting of the bearing in the arm is carried out
on the prass, ensuring the alignment and distance
from the arm are correct,

Orientaticn

Chserve dimension "X" between the pressure
face of the bearing and the stub axle shaft:

222200

Refit the rear axle assembly to the vehicle and
refit the suspension arms {see corresponding
X = 3I7mm paragraphy).
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WHEELS

There are two forms of wheel identification marking:
stamped marking for steel rims,

cast marking for alloy rims,

The marking gives the main dimensional specifications of the wheel,

The marking may ke complete:

Example:5 1/2 1 134 4 CH 36
orsimplified
Example:5 1/2 ] 14

A B C D E F
RIM NOMINAL DISMETER Tyre bead
TYPE WIBTH | prorILE |(in inches). under | Number prafile Offset
OF {in inches) tyre bead of holes {in mmj} -
VWHEEL
5142114
ACH 36 3142 ! 14 4 CH 36

wWheel bolts are of diameter 100 mm (4 mounting

bolts).

Maximum run-out: 1.2 mm measured on the rim
edge (at G},

Maximum eccentricity! 0.8 mm measured on the
pressure face of the tyre beads,

Q13301
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TYRES

There may be two types of identification marking for the same type of tyre.

Example :
ar

185

185/70 H R 14
185,70 R 14 88 H

oloJoJo¥o
ojfofofojofo :

DOOOOO-

185

ELY

14

28

S5270R2

Tyre width in mm (5} section

height
Ratio k'l 9

width

Radial structure

Inner diameter expressed in inches. Corresponds to the diameter of the rim.

Load index 88 (560 kg)

speed index 210 km/h maximum

Some speed symhbols : Maximur speed  km/h

170
180
180
200
210
240

R over 240

T e ol sl BT g W

Types of structure :

Diagonal Mo marking
Radial R
Bias halterd B
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Rim run-out @ Whee! bolt Inflation pressure

Type Rim {mm} Targue Tyres (bar}
(daM.m)
Frant Rear
BAOA
EAQE 5,5813 175/70R13T 2.3
EAQF .
BACL-BAOU 1.2 3 2.2

EAOG RAE114 175/65R14H 2.4

The inflatron pressure values are for "motorway” use.

The tyre infiation pressure must be checked when cold. The increase in temperature during driving increases
the pressure by 0.2 to 0.3 har.

tf the inflation pressures are checked when the tyres are warm, take this pressure increase into consideration.

MNever deflate a warm tyre,

Show chains

For safety reasans it is strictly farbidden to fit smow chains to the rear axle,

"Snow " or "thermorubber” tyres

adhesion qualities as far as possible,

: all four wheels must be fitted with these tyres to preserve the vehicle's




WHEELS AND TYRES
Wheel balancing
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BALANCE WEIGHTS

Only  use weights provided by the Parts
Department:

— fitted using hoaks to steel wheels (hook is part
of the weight),

fitted using hooks (flat hooks} or self adhesive
for alloy wheels.

Steel wheel rim
Alloy wheel rim

0 =

GiaoaR




STEERING ASSEMBLY
Axial ball joint

36

The axial ball joint may be replaced with the steering box on the vehicle, Tool Dir. 1206 or Dir. 1306-01 is used
to lock the steering rack to the steering bhox.

IMPGRTANT : to avoid damaging the gear and the rack during this operation, it is VITAL to hold the rack
using toal Dir. 1306 for an SMIunit ar tocl Dir. 1306-01 for a TRW unit,

13601 o




STEERING ASSEMBLY

Axial ball joint

36

SPECIALTOOLING REGQUIRED

Crir. 1305
Dir. 1306

unit
Dir. 1306-01

unit
T.Av. 476

Tool for removing - refitting the
axial ball joint
Tool for retaining the rack - SKI

Tool for retaining the rack - TRW

Ball joint extractor

TIGHTENING TORQUES (in dat.m} ()

Axiai ball joint:

5MI ]

TRW B
Ball jeint nut 3.5
Bzlt on parallelism adjustment sleeve
{tangential tightening) 2
Whee| bolts 9
REMOVAL

Disconnect the track rod end using tool T.Av. 476,

T.Av. 476

850965R

Slacken the parallelism adjustment sleeve and
unscrew the ball joint unit while halding the axial
ball joint with an open wrench at point "P".

56 70R

Caount the number of threads used so the

parallelism may be preset when refitting.

Remove the plastic gaiter clip and remove the
gaiter {cannot be re-used) {two metal dips for the
TRV unit}.




STEERING ASSEMBLY
Axial ball joint

36

Turn the wheels to release the rack teeth on the
valve end.

Fit tool Dir. 1306 or Dir. 1306-01 engaging it into
the pushrod housing (B}, and tighten the two
olts {A).

Dir. 1306

LTARHR

9740ER1

In this position, slacken the axial ball jeint using
tool Dir. 1305.

WTAEYR

REFITTING

NOTE . for 5MI steering only, before refitting the
naw track rods, use a 12 X 100 tap in the threads
at the end of the steering rack to remove all traces
of LOCTITE from the original fitting and avoid any
danger of the threaded parts seizing on refitting.

Renew the assembly (2} - THIS 1S ESS5ENTIAL.

83510-1R3

MNOTE . this assembly {2} is not used for the TRW

unit.




STEERING ASSEMBLY

Axial ball joint

36

Refit to the steering rack {3} :

— the stop washer with the locking ring (2},

- the new axial ball jaint (1) after lightly coating
the threads with LOCTITE FRENBLQCL, so that
the air evacuation hole is not blocked.

Checking
Gently press on the gaiter to check the inflation of

the other gaiter to verify the correct air
circulation,

(2)

86711141

Before finally tightening the asial ball joint using
tool Dir. 1305, check the tabs on the stop washer
{2} fit correctly in the flats (B) on the steering rack.

Tighten the axial ball joint to the recommended
torque.

Set the steering to the centre paint to equalise the
air in the gaiters.

Fit a new gaiter and secure it with a new clip
{after coating the gaiter seat on the axial ball joint
with grease).




STEERING ASSEMBLY
Manual steering rack
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PRJ3601
SPECIAL TOOLING REQUIRED
T.Av. 476 Bail joint extractor
TIGHTENING TORQUES {in daN.m) @ Cut the ¢lip (2] securing the rubber protector.
Track rod end nuts 3.5
Axial ball joint 3
Steering box mounting bolts 5.5
Steering column universal joint
eccentric holt 2.5

REMOVAL

Disconnect the track rod ends using tool T.Aw.

476.

BS965R




STEERING ASSEMBLY
Manual steering rack
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Push the protector back towards the bulkhead

and remove:

— the eccentric bolt (1} from the steering column
universal joint,

To de this, slacken the parallelism adjustment
sleeve and uanscrew the bhall jeint unit while
holding the axial bzall joint with an ppen wiench
at point "P".

L=
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356 /IR
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— thesteering box.

MNever unscrew the axial ball joints from the
steering rack unless they are to be renewed.

If the steering box is to be replaced, the bail joint
units at the stub axle carrier end must be retained.

REFITTING
Refitting is the reverse of removal.

I the steering box is new, fit the ball jeint units in
the position marked on removal.

Refit the steering box and track rods to the
vehicle,

Position the steering celumn universal joint and
tighten the eccentric bolt.

Fit the rubber protector and secure it with a new
plastic clip.

{heck the parallelism.

NOTE : the ball joint reference marks MUST be
ohserved {one mark on the right hand unit, two
marks on the left hand unit),




STEERING ASSEMBLY
Power assisted steering unit 36

PRIFG0Z
SPECIAL TOOLING REQUIRED
M.5. 583 Hose clamp pliers
T.Av. 476 Ball joint extractor
TIGHTENING TORQUES {in daN.m} @ REMOUVAL |
Disconnect the track rod ends using tool T.Awv.
Track rod end nut 3.5 476.
Axial ball joint;
5Mi 5
TRW 8
Steering rack mounting bolts 5
Steering column universal jaint
eccentric bolt 2.5
High pressure pipe an valve and pump 2.4
Loww pressure pipe on valve:
aluminium 2.2
steel 2.8
Valve / cylinder pipe 141to
1.7
T.Av. 476
BS9ELR
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Power assisted steering unit
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Remove the eccentric boidt from the steering
column universal joint.

Fit a clamp M.5. 583 to each of the pipes from the
oil reservair.

Never clamp the high pressure pipes.

v
NS o /Q

i
L]

Remove:

the air filter unit,
the high pressure pipe retaining bracket
mounting,

the low pressure pipe retaining bracket
maounting,




STEERING ASSEMBLY
Power assisted steering unit
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— the low pressure pipe flexikle union, /

QBBETR

YBRGGR

— the exhaust downpipe at the manifold and
the central connection under the wvehicle
{different types).

Go200R




STEERING ASSEMBLY
Power assisted steering unit
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Under the wvehicle, unscrew then remove the
stearing supply pipes {take precautions to catch
the oil which will run out).

Do not remove the valve - cylinder pipes.

I H;.LI

2126R1

NOTE : fit plugs to the steering pipe openings to
avoid the entry of impurities,

Hemove:

-_—

the bolt (2) from the steering rack right hand

mounting,
the four bolts mounting the steering box to

the cradle.

Lower the unit and remove the right hand
mounting.

Remove the unit via the left hand scuttle panel by
successive rotations to release the steering with

the valve - cylinder pipes.

00605
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Power assisted steering unit
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Never unscrew the axial ball joints from the
steering rack unless they are ta be rengwed.

If the steering hox is to be replaced, the ball joint
units at the stub axle carrier end must be retained.

Te do this, slacken the parallelism adjustment
cleeve and unscrew the pall joint unit while
holding the axial ball joint with an open wrench
at point "P".

F5B70R

REFITTING
If new steering is to be fitted:

¢ fit the hall joint units in the position marked
on removal,

a remove the right hand mounting for the unit
and the cylinder supply pipes, plugging the
openings to prevent the entry of impurities.

Fit the steering unit,

Position the right hand mounting and refit bolt
{2).

Fit:

= the ¢cylinder supply pipes an the valve and the
body withcout tightening them,

- the four unit mounting peints and torgque
tighten them.

Tighten the cylinder supply pipes and the right
hand mounting bolt.

Reconnect the rotary wvalve
positioning the low pressure pipe,

supply  pipes,

Tighten the mountings for the support brackets
for the supply pipes and the flexible union.

Positian the steering column universal joint and
tighten the eccentric bolt.

Refit;

- the exhaust downpipe,

- the hall jgints on the stub axles,
— the air filter unit.

Remove clamps M5, 583.

Fill the circuit with oil up to the marker on the
reservoir filter,

Turn the wheels from left to right {engine not
runring) to distribute the il in the circuit,

Repeat the operation when the engine is running
then top up the level.

Check the paralielism and adjust it if necessary.
NOTE : the ball joint reference marks MUST be

chserved {one mark on the right hand unit, two
marks on the left hand umt).
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The gaiter must be RENEWED each time an axial
ball joint is removed.

Identification of the gaiter
- black gaiter » rubber or VAMAC
- greygaiter —  silicon

Fitting the gaiter

Use a cone on the axial ball joint to aveid
damaging the gaiter an fitting.

Coat the gaiter seat on the axial ball joint with
greasa to avoid the gaiter twisting.

Secure the gaiter with a new clip {supplied with
the gaiter},

NOTE . the steering MUST be put in the centre
point to ensure the air is evenly distributed,




STEERING ASSEMBLY
Steering pushrod
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ADIUSTMENT

If the steering pushrod is noisy, hefore replacing the steering unit, ensure the pushrod is correctly adjusted.

1. Determining the source of the noise
Take hold of the steering rack on the pushrod side
and check for transverse play (up - down}l

Movement followed by a click means the pushrod
is clicking.

2.  Adjustment for SMI steering

Relpase the adjusting nut {1} straightening the
folded over sections (A) of the collar on the nut.

Tighten the adjusting nut by 2 notches using a
10 mm Allen key.

Check to see if the steering wheegl returns ta the
centre point while driving.

Maximum adjustment : 3 natches.

Lack the nut in two lugs epposite each other by
folding down the collar on the nut

BI320R




STEERING ASSEMBLY
Steering column
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The steering column is sold as a complete unit. No separate parts are available,

23504%

TIGHTENING TORQUES {in daN.m) @

Steering wheel holt 4.5
Steering column universal jaint

eccantric bolt 2.5
Steering calumn mounting nuts 2
REMOVAL

Disconnect the battery.
Set the vehicle'swheels siraight.

Remove the steering wheel in the following
manmnear.

Without the airbag option

Release the horn assembly from the steering
wheel using a tool of type FACOM D115,

graazst .
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Steering column
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Disconnect and remove the horn assembly,

2E839%

Remove,

- the steering wheel bolt {this MUST be renewed
on refitting},

- the steering wheel

With the airbag eption-

IMPORTANT: do not handle the pyrotechnic
systems (airbag and pretensieners) near to a
source of heat or 2 naked flame; there is a risk
they may be triggered. Removal and refitting
must be carried out by a specialist,

Remove:

~ the airbag cushion, mounted by two bolts
kehind the steering wheel and disconnect the
airbag connector {white } and the horn control
cornnector,

QBT THS

Remove:;

{three bolts},

- the steering wheel bolt {this MUST be renewed
on refitting),
- thesteering wheel.

— the half cowling under the steering wheel

ELLSELY
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Steering column
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- the lower steering column cover {two boits),

SEBR1

— the steering wheel half cowling (two holts),

- thestaik assembly (one bolt).

9EE42R1

Disconnect the connectors.

Remove the two bolts mounting the daskiboard to
the steering column.




STEERING ASSEMBLY
Steering column
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Push the rubber protector towards the steering
box and remove the steering column universal
jaint eccentric bolt.

JHBLOR

Remove the two moynting bolts and the two
mounting nuts for the steering column.

Release:

- the column after disconnecting the ignition
switch,

~ the bulkhead gaiter {A) and remaove it with
the steering calumn.




STEERING ASSEMBLY

Steering column
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REFITTING

Check the length of the retractable shaft (see
carresponding paragraph).

Fit the steering column.
Fit the gaiter {A) to the bulkhead.

Use string to tie the flaps together to facititata
refitting.

IMPORTANT
vehicle with airbag
For safety reasons, before reconnecting the
airbag, check the state of the assembly using the
test equipment XRBAG (Elé. 1288).

HRET1R

CHELKING
Turn the ignition on.

With the airbag connector {(whiteldisconnected,
the airbag warning light should illuminate
permanently for a few seconds then begin to
flash.

Turn the ignitian off,

Connect the dummy ignition module of teol
XRBAG (Elé, 1288) in plate of the airbag.

Turn the ignition on, the airbag warning light wili
illuminate for a few seconds before extinguishing
(and remaining extinguished}.

Wait for one minute.

If the test is correct, fit the airbag to the vehicde
after replacing the steering wheel bolt, otherwise
refer to section "Fault finding™ of the "Airbag”
Workshop Repair Manual.

Remount:
~ the steering column,
- the dashboard.

Reconnect the ignition switch.

Fit;

—  the two bolts,

— the stalk assembly and
Connectorns,

- the upper and lower halt cowlings for the
steering wheel,

— the lower cover under the steering wheel,

- the steering wheel in the position marked
when it was removed,

— the eccentric bolt,

- therubber protector.

reconnect  the

Elé. 1288

BEB33G
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Steering column
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SPECIAL NOTES FOR VEHICLES FITTED WITH A
DRIVER'S AIRBAG

IMPORTANT

In order to avoid all risks of damage to the rotary
switch under the steering wheel, please obhserve
the following rules:

+ Before separating the steering column and the
steering rack, the steering wheel MUST be
immobilised using a locking tool when the
wheels are straight for the duration of the
operatian,

» |f there s any doubt about the ¢orrect centring
of the rotary switch, the steering whee| must
be removed and the centring method in
chapter 88 of the "Airbag" Workshop Repair
Manual must be applied.

REMINDER: in this case, only qualified personnel
who have been appropriately trained may carry
out the aperation.




STEERING ASSEMBLY
Retractable shaft
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REMOVAL - REFITTING

These vehicles are fitted with a retractable shaft - steering wheel shaft - steering column assembly which
cannot be dismantled. If the eccentric bolt for the steering column universal joint cannot be fitted, check that
the shaft length is correct otherwise replace the assembly {see stearing calumn paragraph).

CHECKING

92218R1

LEFT HAND DRIVE RIGHT HAND DRIVE
Manual steering Power assisted stearing
L = 426.6 & 0.5mm L=3735% 0.5mm

Power assisted steering
L =370.4 X 0.5mm




MECHANICAL ELEMENT CONTROLS

Master cylinder
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TIGHTENING TORQUES {in daN.m) @

MI10X 100 1.3
Brake servd mounting rnut 2.3
REMOVAL

Drain and remove the brake fluid reservoir by
pulling it from above (take precautions to catch
the brake fluid which witl run out}.

92Z149R

Remove:
— the pipes and mark their position,
- the two mounting nuts on the brake servo.

REFITTING
Check the length of the pushrod.
Dimension X = 22.3 mm,

Adjust depending on model using pin {F).

911D1R

NOTE : these vehicles have a master cylinder
which is integral to the brake servo. 5ealing of the
brake servo is directly linked to that aof the master
cylinder. During any operation, a new seal (A)
must be fitted.




MECHANICAL ELEMENT CONTROLS

Master cylinder
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Fit the master ¢ylinder in alignment with the
brake servo so that pushrod pin (P) enters
corrertly into the master cylinder housing.

DI13718

Reconnect:
— the pipesin the positions market on remowval,

MASTER CYLINDER (EXCHANGE)

The kit sold by the Parts Department compfises :
- one master cyfinder {4 outlets),

— two plugs (A),

- two mounting nuts (B).

D13*19

— the compensation reservoir, pressing on it to
ensura it clicks into position in the master
cylinder.

Blead the braking circuit.

For vehicles not fitted with ABS, all four outlets
are used [ the two plugs (A are not used},

For vehicles with ABS, fit plugs (A) into the unused
outlets.



MECHANICAL ELEMENT CONTROLS

Brake servo
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Y

TIGHTENING TORQUES (in daN.m}

Master cylinder on brake servo 2.3
Brake servo on buikhead 2

The brake servo cannot be repaired. Operations
are only permitted on:

— the air filter,

— the non-return valve.

REMOVAL
Disconnect the battery,
Remove the master cylinder.

Disconnect the flexible vacuum union from the
hrake servo.

Remove the pin from the cevice connecting the
brake pedal to the pushrod.

Slacken the brake serve mounting nuts and
remove the brake servo,

REFITTING
Before refitting, check:

All types :

- dimension L = 133 mm adjustable depending
on modef using rod {C},

- dimension X = 223 mm
depending on mode| using rod (P).

adjustable

L,

1

T |
[ B
™=

e ; »

F1101R

Fit the master cylinder (see advice given in
tarresponding section},

Bleed the braking circuit,



MECHANICAL ELEMENT CONTROLS

Brake servo
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SPECIAL TOOLING REQUIRED
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Mot
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CHECKING SEALING

When checking the sealing of the brake servo, ensure the seal between the brake servo and the master

cylinder is perfect. If there is a leak, replace the seal {A).

L 3T

The sealing of the brake servo is checked on the
vehicle when the hydraufic circuit is in operating
condition.

Connect the NAUDER* vacuum pump between
the brake servo and the vacuum source {inlet
manifeld) using a "T" union and the shortest
possible pipe. '

Run the engine at idle speed for one minute,

Clamp the pipe {clamp Mot. 453-01) between the
"T" union and the vacuum source.

Turn the engine off,

(*} Use as a vacuuin gauge

If the vacuum drops by more than 33 mbar {25
mm/Hq} in 15 seconds, there is a |eak located
gither:

— atthe non-return valve {replace it},

— or at the pushrod diaphragm {replacte the
brake servo).

If the brake servo is not operational the braking
system will operate but the force required at the
pedal to obtain the equivalent deceleration as for
assisted braking is considerably higher.
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&

REPLACING THE AIR FILTER

]

75564 911G

REPLACING THE NCN-RETURN VALVE

This operation may be carried out on the vehicle.

REMOVAL
Disconnect the brake servo vacuum inlet pipe.

Pull the non-return valve while twisting it to
release it from the rubber sealing washer.

TdBR S

Ter replace the air filter (F}, the brake servo does
not need to be removed,

LIndar the pedal mounting, use a screwdriver or a
metal hook to extract the used filter (F). Cut the
new filter at A (see diagram) and fit it around the
rod before inserting it inte position, checking that
it extends to fill the bore to prevent non-filtered
air from leaking round.

REFITTING

Check the condition of the rubber sealing washer
and the nan-return valve,

Replace any faulty parts.

Refit the assembly into position,
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REPLACEMENT

Release the handbrake.

Under the vehicle:

Remgve:
- the heatshield {A),

: ||I ff :
— N
m ey m .'I
Py =
\ (A/% U%ﬁ Jr ;3?5%

— the exhaust pipe rubber mounting brackets,

— the heat shield mountings (B} and allow it to
rest on the exhaust pipe after pulling it towards
the rear of the vehicle.

o

T
—_ o]

—

of the rod and the caliper.

Sacken then remowve nut {1).

hMark the handbrake adjustment between the end

- :
388 75-2R

Release the linkage from its clip {2).

& A
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in the passenger compariment.

Remove the central console.

To do this;

Move the front seats forward and remove the

cover (3) fram the end of the console {ashtray or
switch mounting panel, depending on model}.

QGEDR

Rermove the consale.
Discannect the handbrake connector a
the wiring (if there is a switch).

nd release

YBER2R

Remove the twa lever mounting nuts {5},
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Remove the handbrake lever.

DHERTR
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REFITTING [5pecial notes)
Refitting is the reverse of removal,
. Remember to refit the heat shields.

Ensure the handbrake linkage is set to the
handbrake setting marked before removal.

If necessary, adjust the lever travel {see paragraph
“Adjusting the control "),
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ADJUSTMENT

Incarrect adjustment of the handbrake where the
cable is too tight:

- prevents the correct operation of the automa-
tic compensation system for the hrake shoes,

— causeas long brake pedal travel.

The cables should not be re-tensianed to correct
this fault since it will quickly occur again.

The handbrake should not be used to adjust play,
it should only be adjusted when replacing

- brake linings,

- cables,

- the control lever.

Any other adjustment except in the above cases is
not permitted,

With the vehicle on a lift supported under the bo-
dy, slacken nut (1) so the central adjuster is
completely free,

Hemove:
— the two rear whesls,
= the two drums.

Check the operation of the compensation system
by rotating the notched sector (D} {ensure it turns
in both directions), then turn it back by

5 to 6 teeth.

28992-1R3

T _BEEE-1F




MECHANICAL ELEMENT CONTROLS
Handbrake

37

Ensure :

- the cables slide correctly,

— the handbrake levers [B) are in the correct
position against the brake shoeas,

PHOR2-1RL

Progressively tighten the <ables at the central
adjuster so that levers {B] start to move hetween
the 15t and 2nd notch of the control lever travel
and remain applied from the 2nd notch.

Tighten the lock nuts (4).
Refit the drums.

with the vehicle on its wheels, adjust the brake
linings by pressing the brake pedal firmly and
progressively for a number of times while
listening for the automatic compensation system
clicking.
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These vehicles have brake pipes without 2 copper sgal. The seal is by contact "at the hottom of the cong” of

the shoulder (¥} on the pipe.

TIGHTENING TORGUES {in daN.m) @

X = 1.5
£= 1.3
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PRECAUTICGNS TO BE TAKEN WHEN REMOVING - REFITTING A BRAKE CYLINDER OR A BRAKE PIPE.

Far safety reasons and to ensure that the brake pipa is not twisted and is not liable to touch a suspension
component the following order of operations must be observed:

REMOVAL

Slacken the union {1) (pipe wrench} between the
rigid pipe and the hose {2juntil the spring (3}
ecames slack which releases the hose from the
splines (4]

R R

B3536R

Remove the hase from the caliper and if necessary
remove the caliper.

REFITTING

Fit the caliper to the brake and screw the hose
onto it, then torque tighten to
1.5 daN.m.

The brake pipes are fitted when the axle assembly
is in position:

o \WWheels suspended (suspension in place)

® Axle assembly aligned {wheels straight)

Position the female end of the hose on the

retaining hracket (5), without twisting it and

check that the end piece {4} fits freely into the

splines of the bracket, then fit:

- thespring (3],

- the rigid pipe to the hose, checking that the
hose does not turn when the assembly is
screwed together.

Torgue tighten the union.

Bleed the braking circuit.
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CHECKING PRINCIPLE

These vehicle are fitted with a load sensitive
braking cormpensator.

The pressure is read in an X pattern, by comparing
the pressure at the rear wheels with a given
pressure at the front wheels.

The dual compensator has two totally separate
bodies which act in an X pattern on one front
wheel and one rear wheel.

Both circuits must be checked.

| : front right/ rear |eft.
Il : front left! rearright.

Assisted compeansators.

For assisted compensators, the adjustment allows
atteration of the rear pressure depending on the
front pressure,

The adjustment is made simuitaneously in both
bodies. If the pressure is incorrect for ong of the
two bodies, replace the compensator.

#59255
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Checking and adjustment of the braking compensator is carried out with the vehicle on the ground with one

person on board. The fuel tank must be full.

SPECIAL TOOLING REQUIRED

Fre.244 -03
Pressure gauge for
ar thecking compensatar rating
Fre. 1085-(H

CHECKING

Connect two pressure gauges Fre, 244-03 or
Fre. 1085-01 :

- ane at the frant right hand siche,

- one atthes rear left hand side.

Bieed the pressure gauges via screw (P).

SBBZSR

Carry out the same operation on the other circuit;
— one atthe front left hand side,
- one at the rear right hand side.

if there is a large difference (values exceed
tolerance ranges), replace the compensator since
no repair is permitted.

ADJUSTMENT

To adjust the compensater, slacken boit (1) and
alter the position of the rod (2} in the sleeve.

NOTE : de not alier the pasition of the nut {3).

Progressively press the brake pedal until the
pressure at the frant wheels s the setting
pressure  (see table of wvalues), Read the
correspanding pressure at the rear wheels;
carrect it if necessary.

25758R
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REPLACEMENT

The Parts Department supplies pre-adjusted
compensators with a pin {1).

Ensure the wehicle meets the adjustment
conditions,

Fit the new compensator with the pin {1}.

FRG3E.1

Slacken bolt {A).

Pasition the rod (B} in the cannecting opening.
Tighten balt (A) while holding sleeve ().
Remowve the pin{1}.

Bleed and check the circuit (see paragraph
"Checking - adjustment™}.
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REMOVAL

In the engine compartment, release the cable
from the fork.

Press the pedal to pull the cable through,

Remove the pedal (see "Removing the clutch pe-
dal”}.

Remove the cable end from its position on the ad-
justment sectar (5),

013720

REFITTING

From the engine compartment, thread the cable
threugh to the passenger compartment.

In the vehicle, check the ratchets (1) and (2¥return
to the rest position easily.

PRG3Y. 1

Thread the cable through the notched cam ring
and fit the cable sleeve stop in position an the
toathed sector (5).

Refit the shaft and the pedal. Fit the cable to the
clutch fork.

Remove the cable sleave stop from the pedal
mounting.

Remove the complete cakle from the engine
compartment.

Check the alignment of the cable sleeve stop on
the bulkhead.

Press the ciutch pedal to clip the cable sleeve stop
to the bulkhead The adjustment is made
automatically.
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Clutch pedal
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REMOWAL
Disconnect the battery.

Special notes for F engine:
- remove the air filter.

Release the cable from the clutch Tork.

- the padal shaft nut (B).

Fuil the shaft to release the pedal. The shaft does
not need to be completely removed, the brake
pedal may remain in position.

Release the cable from the taothed sector.

REFITTING

Coat the shaft and the toothed sector with N° 30
grease.

Fit the cable to the toothed sector.

Fit the clutch pedal into position on the pin:

Remove:
- the stiffenar, nut (A),

PRG37 1
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NOTE : da not use a hammer to refit the shaft.

Fit the stiffener into position, and hand tighten
the nut {A}.

Refit the nut (8} for the pedal mounting shaft.
Tighten nut {A),

Refit the cable to the ¢lutch fork,

Check the assembly operates correctly.

With the pedal at rest, clutch in, pull the cable at
the clutch fork on the gearbox.

The cable should have a minimum of 2 em slack.

Check the fork travel.

Itshould be: X = 27. 4t 30.7 mm.
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EXPLODED VIEW

SECTHON VIEW

D374d

FRG2IY.2
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QPERATION
AUTOMATIC COMPENSATION

The spring (R} permanently acts on the play
Lompensation sector (5),

The cakle is always taut, which pulls on the fork
and therefore brings the thrust pad intoe constant
cantact with the diaphragm.

Adjustment is automatic.
CLUTCH DEPRESSED OPERATIGN

By pressing the pedal, the notched ratchets {C)
engage on the compensation sector teeth (5} to
prevent it pivoting and allow the cable to be
pulled.

{HECKING

Te ensure the assembly is operating correctly,
check:

that the notched sector () pivots on its pin,
that the ratchets {1} and (Zjreturn to the rest
position easily.

013723

pull the calxle at the ¢lutch fork on the gearbox.

The cable should have a minimum of 2 ¢m slack.

These tests allow verification that the notched
cam {C) and the toothed sector {S) are free in the
“clutch ok " position.
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Check the fork travel. It should be ;
X = 27.41t0 310.7 mm.

%
&

1)

VR 7=
AR

| 3123081

This is a preliminary check before any operation
on the clutch itself.
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These vehicles bave a dual lock extermal gear
control which prevents changing to reverse gear
instead of first gear without releasing the locking
rng.

£l
B 1T - B

3703

OPERATION

The upper locking ring (A) operates via a cable (C)
an a second locking ring {D) located on the lower
part of the lever,

The lever is prevented from moving at the bottom
(B} and the top (H) at the same time,

MOTE : this control must be adjusted with first
gear engaged.

3704
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EXPLODED VIEW

PRGA?.3

Bar

Return spring to 3/4 position
Gear lever retainer

Base plate

Lever and lacking rings assembly
Gear lever knob

Stap ring

Rirg

Sleeve

Retaining clip

Clevice
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TIGHTENING TORQUES {in daN.m) @

Maounting nut for gear [ever retainer on body 1.5

Belt for bar mounting <lip on clevice 3
Bar - lever mounting nut 3
REMOVAL

In the vehicle, release the gaiter (8] on the
console.

Under the vehicle, remove:
- the heatshield,

the exhaust downgipe mounting boits,

the exhaust pipe rulbber mounting brackets,

the return spring(2),

the bar - lever mounting nut.

F

[ L

L

CONSUMABLES

33 Medium grease !
Control lever joints

Remove the mounting nuts from the gear lever
retaingr and remove the |ever - gear unit
assembly, moving the exhaust pipe to one side.

PRGITS

23211R1

Place the gear lever clevice in a vice with soft jaws
and remaove;

the gear lever knob,
the gaiter,
the stop ring.

Rermove the lever and locking rings assembly from
the gear unit,

MOTE ' the Parts Department supplies the lever
and locking rings assemhbly.
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REFITTING

Coat the joints of the lever and the bar shaft with
33 Medium grease.

Fit the gear laver retainer to the floor,
Fit the bar {1} into the clevice (12).

Place the joint on the bar {1} into the bottom of
the lever (5) with the two rings.

Fit the washer and the nut and torgue tighten the
assembly.

Fit the bar{1) ta the end of the clevice {12}).

Leave a space (X} of approximately 7 to 8 mm
between the bar and the end of the knurled
section of the clevice end, then c¢heck the
longitudinai positioning.

o =

o 339125

93311R

Ensure the clevice is correctly fitted {12} :
affset on gearbox side.

FRG3T ©

Fit the gaiter and bond the knab to the gear lever,

Adjust the control.

&

Tighten all nuts and holts to the recommendad
torgques,
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SPECIAL TOOLING REQUIRED

B.Vi, 1133 Tool for locking the gearbox

input lever in 1st gear

TIGHTENING TORGQUES (in daN.m) @

Bolt for bar mounting clip on clevice F

ADJUSTMENT

Reimove the collactor, Engage 1st gear.
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tlacken baolt (V).

Fit tool B.Vi. 1133 to compensate for any play.

)

)
Y A

Fut the lower lever tacking ring against the gear
unitwall, inserting 2 3 mm shim.

./
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At the same time, pull the end of the clevice down

and pivet it through 45°until it touches the lug on
the housing.

23105

i this position, tighten belt (V).

Remowve the shim and replace the return spring on
tha retaining clip.

235115
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Check the resulting play "Y" which should be
ketween 3 and 6§ mm.

DI3705

Remove tool B.Vi. 1133,
Check the gears engage correctly.

Refit the rollector.




AUTOMATIC
TRANSMISSION
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Gear selector
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EXPLODED VIEW

W o Ry

PRG37.4

Control lever handle
Retaining holt

- {Control unit

- Lower cover

- Locking key
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REMOVAL

Ih the passenger compartment:

Remove:

- the control lever knob retaining bolt,

- the console trim, using a screwdriver as a
lever, taking care not to mark the plastic.

Disconnect the connectors.

Remove the two gearbox unit f console mounting
bolts.

PRGIY.T

Unclip the contral calxle frem the ball joint,
Remove the cable retaining ¢lip from the unit.

Under the vehicle:

Remove:
the heat shields,
the plate under the selector unit,
the mounting bolt retaining the selector
cahle.

211205
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REFITTING - ADJUSTMENT

The cable must be free. To ensure this, release the
clip on the gearbax side and unclip the cable from
the ball joint,

Clip the cable to the base of the gear selector
lever,

Turn the ring to free the cable sleeve laterally.

r
ﬂ PRGI .8

Put the gearbox and the lever in {st gear hold.
Align the cable ball joint with the ball joint an the
lever on the gear unit, adjusting the position of
the cable sleeve,

Clip the control cable to the gearbox lever when it
is inthe carract position,

Lock the adjustment by turning the ring to stop
the sleeve fram moving laterally.

Fit the retaining clips to the unit and the gear
selactor.

Refitting is then the reverse of removal.

{heck the gears engage corractly.
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REPLACEMENT

The control assembly must be removed to remove
the contral cable {see section on removing the
control).

Unciip the cable from the lever on the gear lever
retainer and the base of the gear selector lever,

Remove the mounting bolt retaining the cable on
the body.

Release the cable, removing it near the steering
column.

REFITTING

Fit the new cakle from under the vehicle, passing
near the steering column.

Adjuct the cable.

Refit the assemblies as described in the preceding
pages.
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PRESENTATION OF TEVES ABS MARK |V G

DI3B5 %

= Hydraulic connections
= = = Electrical connections
A  ABSwarning light

B Nivocode warning light

Hydraulic unit
Wheel speed sensor
Toothed target
Stop lights switch

F-NTT R N
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RECOMMENDATIONS CONCERNING HANDLING OF THE VARICGLS COMPOMNENTS IN THE TEVES ABS

Vacuum amplifier (master cyiinder + brake compensator)

A\

e  When transporting, de not hold the part by the piston rod

Do not lift the part by the vacuum inlet.

Only remove the protectors when the part is fitted.

Avoid impad; {do not drop the part).

Store in a dry place {avoid damp and pollution).

Comply with the recommendsad packaging position during transport.

Do not stack parts (individual packaging}.

Camply with the usage recommendations when draining or adding fluid.

Do not use mineral oil.

The hydraulic and electrical regulation unit

A

Comply with the recommended packaging position during transpart,
Do not pull on the electric wires of the motor connectar.

Only remove the protectors when the part is fitted.

Avoid impacts (g not drop the part},

Do not stack parts (individual packaging}, nor put them down on the hydraulic connections
{risk ot damaging the computer connector),

Store in a dry place (avoid damp and pollution).

Complywith the storage time.

Hold the part by the motor and not by the bracket (risk of distartion).
Ensure that the computer connectar is clipped on properly,

Comply with the tightening torgues when connecting the pipes.

o not touch the computer connector contacts.
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The motor-pump assembly

VA

Never cause the pump to operate via an external source if the brake pedal has been
mechanically locked.

Wheel sensors

>

When fitting, do not twist the wire,
D¢ not pull on the wire guides.
Comply with the tightening torques when fitting.

Ensure that the connector is ¢lipped on properly.




ELECTRONICALLY CONTROLED HYDRAULIC SYSTEMS

Teves ABS

38

PRESENTATION GF THE HYDRAULIC REGULATION UNIT

{Located at the front on the right hand side behind the bumper).

MO M E I

DI3g85E

Inlet pipe from the master cylinder {primary circuit},

Inlet pipe from the master ¢ylinder (secondary circuit).

Cutlet pipe from the requlation unit going to the front left hand wheel (yellow).
Gutlet pipe from the regulation unit going to the rear right hand wheel {red).
Cutlet gipe from the regulation unit going to the rear left hand whee! (Blue}.
Cutiet pipe from the regulation unit going to the front right hand wheel (green).
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FORWARD
DESCRIPTION

The MARK IV Gl ABS consists of a hydraulic unit and an integrated electronic unit and four wheel speed
SENSOIS,

The AB% is of add-on type with four channels; conventional braking equipment and ABS equipment are
ceparate.

SPECIAL FEATURES

The system has four wheel speed sensors. Each hydraulic braking track is linked to a senser fitted to each
wheel, Thus, the front wheels are regulated separately. However, the rear wheels are regulated
simultanequsly in the same way according to the select low principle (the first wheel which starts to lock
causes the requlating cycle to begin immediately far the whaole axle). The compensator operates normally
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DESCRIPTION OF COM PGMEHTE

¢ The motor-pump assembly

RIZE57

m

DCamping chamber. [ts role is to reduce the noise generated by the pressure oscllations at the pump
outlet.

Eccentric drive,

Pistons.
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The motar-pump assembily consists of an electric motor and a dual circuit hydraulic pump .

Rale

During the regulation phase (pressure drop}, it returns the fluid from the brakes to the master cylinder. This
can be felt at the brake pedal in the form of movement.

Location

The assembly is flange-mounted on the hydraulic unit; drilled holes and pipes are incorporated into the
flange. The primary and secondary circuits of the master cylinder are connected on the delivery side and each
has its oawn pump circuit. The assembly is connected electrically to the computer.

Operation

The shaft of the electric motor is fitted with an eccentric drive which converts the rotary movement into an
alternate stroke movement with two pistons fitted opposite each other.

The motaor is monitored by the computer which measures the veltage at the pump terminals and checks that
the motor has actually rotated by checking the counter-electromotive force generated during the stop

phases. If the pump moter is faulty, the ABS function ceases immediately and the warning light on the
instrument panel illuminates.

Lpecifications
e Pressure  : suction » ambient pressure.
delivery :  function of the action on the brake pedal, which approximately
corresponds to the pressure exerted on the pedal.

» Motorpower 250 Watts,

« Consumption 18 amps at 200 bar,
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DESCRIPTION OF COMPONENTS (continued)

# Thesolenoid valves

DI3E58

1 Inletsolenoid valve.
2  Qutletsolenoid valve.
B Low pressure accumulator.
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DESCRIPTION OF COMPONENTS (coantinued)
& Low pressure accumuiator

This stares the brake fluid which flows thraugh the outlet solengid valve when there is a large variation in
adherence {change from high to low adherence}.

The pressure ieve| required for filling the |low pressure accumulator must be sufficiently low 50 as not to affact
the pressure drap during the regulation phase, but sufficiently high to be able to overcome the rating of the

pump inlet valve in all circumstanges,
The average flow evacuated by the pump is lower than the maximum volume supplied in a pressure drop

situation,
Each brake circuit is fitted with two inlet solenoid valves, which are open when idle and two outlet solenoid

valves which are closed when idle,
The separate or simultaneous operation of the snlenoid valves enables to pressure in the brake circuits to be

modified.

Lacation

The hydraulic connections are incorporated into the flange and are provided by pipes for the wheel
onnections. The assembly is linked electrically to the computer '

Cperation

The selenoid valves consist of a selenoid and a moving armature which performs the opening and ciosing
functions. The idle position is provided by the action of an integrated spring. All inlets and outlets to the
solenoid valves are protected by filters.

tn order to be able to reduce the pressure in the brakes at any moment, independently to the electrical state
of the solenoid valve, a non-return valve has been incorporatad into the inlet valve, The valve opens when
the "master cylinder” pressure is lower than the caliper pressure.

Example: brakes released during regulation.

Specifications

s Voltage r 12woltsd.c.
» Operating pressure ;180 bar maximum
¢ Switching time < 3ms.
# Resistors : inlet : = hI}
outlet =30,
« Consumption ;o inlet ;o ZAat13V,

outlet 39 Aat13V
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DESCRIPTION QF COMPONEMNTS {continuegd)
# The computer
Qperating principle

The information measured by the sensars is electrically converted and processed in parallel by two
MiCrORroCessors.

After being amplified, the output signals control the solenoid valves and the pump motor.

safety

The computer works according to the asymmetric redundant principle: the two microprocessors are different
and process the same information {e.q.: acquisition of wheel speed, calculation of reference speed,
deceleration} and use a hierarchical information exchange mechanism for communicating. Each
microprocessor is programmed with different calculation algorithms, If there is a discrepancy between the
processed signals or the calculated parameters, or if the system develops a fault or breaks down, the
computer limits the operation of the systerns according to a suitable procedure. The fault is signalled by the
warning light on the instrument panel and can be interpreted using the fault finding kit (X&25}.

The whole systam - sensors, electrical connections and
sofenoid valves - is constantiy monitored,
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PARAMETERS CONTROLLED BY THE ABS COMPLUTER
Input Output
parameters parameters
3 Solencid wvalve control
voltages
Stop lights switch —_— E—— Fll.ll'l‘lli.'ll relay  cantrol
signa
ABS —- ARS fauilt warning light
TEVES
Wheel speet sensars — MARK IV GI
—pe- K and Ldiagnosticiines
COMPUTER
Control signal to the
—e- s0/enoid valve relay
12 volts battery N
—t Wheel speed signals
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DESCRIPTION OF COMPONENTS {continued)
+ Wheel sensars
General

The wheel sensars measure the instantaneous speed of each wheel.

The assembly consists of a sensor and 2 pulse generator {or target) fitted to a rotating component.

The layout can be axial, radial or tangential (axial (front wheels) and tangential (rear wheels)}). To obtain a
correct signal, a predetermined gap is maintained between the senser and the target. The sensor is

connected to the computer by the wiring foom.

Operation

The sensor pperates according to the induction principle; two permanent magnets and a coil are fitted into
the head of the sensor, The magnetic flux is altered as the teeth on the target move. The variation in the
magnetic field passing through the coil generates a practically sinusoidal alternating voltage, the frequency
of which is praportional to the wheel speed. The amplitude of the sensar valtage is a function of the gap
between the tooth and the sensor and the frequency.

Attention: the sensor gaps cannot be adjusted.

Technical specifications
Coil resistance : 1000 &

Number of teethon thetarget 44
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ELECTRICAL OPERATION OF THE SYSTEM

When the ignition is switched on, the computer is supplied electrically by terminals 22 and 23,

Connecticns to the vehicle earth are made through terminals 24 and 25. The ABSwarning light illuminates.
The computer performs its start-up cycle {2.55.) ;

1} Test of the 12 volt supply.

2) Test of the 5 volt supply in the slave microprocessor.

3] Test of the solenoid valve static relay (measures the reference voltage before the relay closes):

a) If the reference voltage is approximately 5 volts then the solenoid valve relay is controlled after the
solencid valve test.

b) If the reference voltage is approximately 12 volts, there is an ABS fault.
4} Solenoid valve test.
t) Test of the wheel speed sensors.
8) Thewarning light is extinguished.

The main relay is constantly switched {internal signal) hetwaen the passing and locked state so that any
gperating faults are détected immediately: if the main relay cannot be switched, there is a solenoid valve

fault or current leak ...

Stop lights switch

The information is provided by terminal 10 of the computer,

Solenaid valves

These are controlled by being successively earthed, the main relay being switched to the passing position.

Wheel sensors

Internal signals are measured for speeds above 0.6 km/h.
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HYDRAULIC OPERATION QF THE 5YSTEM

DI3AG1

B o b —

Low pressure accumulator

Damping chamber and pump-motor
Solenoid valve unit

Compensator
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HYDRAULIC OPERATION OF THE SYSTEM (continued)

The dascription below is for a single circuit. When idie, the central valves of the master cylinder are open such
that the upstream and downstream chambers are connected. The inlet solenaid valves are open and the
outlet solengid valves are ¢losed, The hydraulic pump is stationary,

Braking without regulation

[hraking torque < adherence torgue)

After the central valves have closed, a hydraulic pressure is set up and determines a braking torque
proportional to the action on the hrake pedal by the foot. The solenoid valves and the pump are still idle.
Braking with regulation

{braking torgue > adherence torque)

There are three states:

B pressure maintained,

e pressure reduced,

& pressure increased.

Pressure maintained

The inlet solencid valve closes and isolates the master cylinder from the wheel caiiper. The braking pressure
cannat increase.

Pressure reduced (reduction in the tendency to lock)

This phase only occurs when the effect of the pressure maintenance phase is not sufficient.

The inlet solenaid valve is still closed. Simultanecusly, the outlet selenoid valve opens and the pump starts to
operate.

The pressure is reduced immediately due to the variable capacity low pressure accumulator. The action of the
pump allows the fluid stored in the accumulators to be returned to the master cylinder.
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Pressure increased (increase in hraking)

The outlet solenoid valve closes and the inlet solenoid valve opens. The master cylinder is onée again
cannected to the brake.

The hydraulic supply is provided by means of the master cylinder, but alse through the pump {in the case
where the accumulator is not empty).

As the volume of brake fluid delivered is on average greater than the volume going from the consumer
components to the low pressure accumulators, the azcumuiators only act as intermadiate accumulators for
short flow peaks. The pump returns the brake fluid from the low pressure accumulators to the brake circuit
{master cylinder or brake caliper, depending on the setting of the inlet solenoid valves).

Depending on the pump flow, the position of the master cylinder pistons, and therefore the position of the
pedal, corresponds to the instantanecus absorption by the brake caliper, with a slight offset. As a result, the
pedal is in the raised position for low pressures and in the down position for high pressures. This regular
change in pressure causes pedal movement {pulses) and inferms the driver that a regulation sequence Is

keing perfarmed.

Note! independently to the efectrical state of the solfencid valves, the brake pressure can be redured at any
moment by refeasing the brake pedal The pressure is reduced by means of a non-return valve in paraflel with

the infet sefenoid valve,

When the pedal is released, the central valves allow the pressure between the reservoir and the master
cylinder to be balanced.
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ELECTRICAL STATE OF THE SOLENOID VALVES AND THE MOTOR

infet Outlet Pump-motor
Increase 0 0 O Mo requlation
Maintain 1 0 o*
Reduce 1 1 1 With reguiation
ncrease after reduction 0 0 1

0 : notelectrically supplied

1 1 electrically supplied

&

Forsubsequent maintentance periads, the pump operates (1),

Druring the first maintenance pericd, the pump does not operate ((1).
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ABS OPERATING PRINCIPLE

During braking which is likely to cause one or several wheels to lack up, the role of the ABS is to alter the
pressure level of the fluid in each brake in order to prevent the wheel locking up and therefore to optimise
steerability-stability-stopping distances. To do this, the ABS computer decides when to carry out the hydraulic
pperations using a computer programme known as the iegic programme, the operating principle of which is
described in brief balow.

MAIN PARAMETERS USED BY THE ABS LOGIC PROGRAMME

Physical information (transmitted by the electrical signals)

— Speed of the four wheels {the four wheels can ke travelling at different speeds as a function of the
acceleration or deceleration phases, the road condition, etc...),

- Stop lights switch information,
- Results of the operating control tests {pump rotation, states of the sensors and states of the solenoid

valves).

Calculated infarmation
- Reference speed

For reasons of precision and safety, the logit programme calculates the vehicle speed from the speeds of
the four wheels. This information is called the reference speed. To calculate it, the logic programme also
takes into account physical limits {maximum accelerations and decelerations which can be attained on the
various adherences] in arder to check the coherence of the result, and to correct the value obtained where

necessary.

- Slip at the various wheels

A wheel siips where there is a difference between the speed of the wheel and the speed of the vehicle. For
the programme, which only has the reference speed as an approximation of the vehicle speed, shp is
calculated from the wheel speed and the reference speed. It is defined by the following farmula:

Reference speed - Whesa! spasd X
Wheel slipX=

Reference speed




ELECTRONICALLY CONTROLED HYDRAULIC SYSTEMS
Teves ABS

MAIN PARBAMETERS USED BY THE ABS LOGIC PROGRAMME

- Wheei accelerations and decelerations

From the instantaneous speed of a wheel (provided by the speed sensor), the acceleration or deceleration
of the wheel in guestion can be calculated by watching the change in the speed with time.

- Recognition of the longitudinal type-ground adherence

The logic programme calculates the exact instantaneous adherence from the wheel behaviour. In effect,
each type of adherence results in different values of acceleration an deceleration. In addition, the logic
programme considers two areas of adharence. low lice and snow} and high {wet ground to dry ground)
which correspond to different regulation strategies.

- Recognition of the driving conditions

The logic programme knows how to adapt itself to a certain number of driving conditions which it can
recognise. The main ones amongst these are:

#+ Band: curves are detected by watching the difference in the speeds of the rear wheels (the inner wheel
in a bend is moving slower than the outer one}.

# Change in adherence {changing from high adherence to low adherence or vice versal: wheel slip,
acceleration and decelerations are taken into account inorder to recognise this situation.

a Asymmetric {two wheels on the same side on high adherence, the other wheels on low adherence):
wheel slip on the same side is compared to wheel slip on the other.
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OPERATING SUMMARY OF THE LOGIC PROGRAMME

— The four wheel sensors associated to each of

the wheels supply a wvoltage which s
proportional to the speed of each wheel

respectively.

- The four wvoltages are converted by the

computer into four wheel speeds.

— Using these fours wheel speeds, the logic
programme determines a value catled the
reference spead which is close to the actual
speed of the vehicle.

Using these same wheel speeds, the logic
programme  “recognises” the  type  of
adherence and the driving conditions {ice, wet
road, high adherence, hend, &tc...). From this, it
deduces an optimum speed {or slip} threshald
suited to each of the four wheels.

Teves ABS

Speed sensors

Fromt Front

right 1aft

valtage N voltage N
Tirme Time

Rear Rear

valtage ripHtage

Time Tima

Wheel speeds

Front Front
right left
valtage valtage
Tima Time
Rear fear
right laft
vaitage valtage
Time Tima
Reference speed
Speed
Time
Speed threshold
Spead

Time
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OPERATING SUMMARY OF THE LOGIC PROGRAMME (continued)

- Each of the four wheel speads is permanently compared with the reference speed (slip calculation). For

each whee|, two cases can arise:

1} The wheel in guestion does not fall below the

speed threshold {suited to the adherence and
driving <onditions} with respect to  the
reference speed (slip does not reach a certain
vafue), This means that the wheel speed is not
too different fram the vehicle speed. The
wheel does not tend to lock and therefore the
ABS does not intervene.

The wheel in guestion falls below the speed
threshold (suited to the adherence and driving
conditions) with respect to the reference speed
{slip reaches a certain value}. This means that
the wheel speed is not close enough to the
vehicle speed. There is therefare a danger that
the wheel may lack and the ABS starts
hydraulically requlating the wheel in question,

Speed ‘

Thresheld

)

Referenca speed

Wheel speerd

N

>

Thresheold

Time

Reference speed

Wheasl speed

Time
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Regulating cammands

The operation decided upon by the [ogic programme results in electrical commands which are sent to the
sclengid valves and the pump-motor unit in accordance with the following table:

Inlet Cutlet P
solenoid valve solenoid valve Ump-motor
Increase in pressure 0 0 0 No regulation
Maintain pressure 1 0 o+
Decrease in pressure I 1 1 ]
With regulation
Inerease in pressure after 0 "
a reduction !

0 : notelectrically supplied

1 . electrically supplied

T Duwring the first maintenance period, the pump does not operate (0).
For subsegquent maintenance periods, the pump operates (7).

Commaent: role of the stop lights switch

The role of the information from the stop lights switch is te allow the ABS mode to be exited more quickly
when required. In effect, if the ABS is operating and the driver releases the brake pedal in order to stop
braking, the signal transmitted by the stop switch allows regulation to be stopped more guickly.

Regulating noise and comfort

ABS regulation leads to selenoids valves being opened and closed, the pump-motor unit operating as well as
fluid movements in a closed circuit, in other words fluid return to the master cylinder. This generates noise
during requlation, accempanied by brake pedal movements. The noises will be increasingly noticeable in the
passenger compartment depending on the location of the hydraulic unit and the type of soundproofing
fitted ta the vehicle,

This noise, together with the brake pedal movements, nonetheless has the advantage of informing the driver
that the ABS is aperating and therefore that he is driving in precarious conditions, Driving should therefore
be adapted as a result.
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SELF DIAGNOSIS

INTRODUCTION
As systems incorporating electronics are becoming more and more complex, designers have had to provide

greater accessibility to the oparation of the assembly, by using the enormous flexibility and performance
provided by eiectrenics. The diagnosis is the result of this process and aims to facilitate repairs,

Fault finding for a computer covers twa difference aspects,

The first aspect corresponds to the actions performed by the computer in an autonomous manner to check its
environment, as well as its own operation: this is the self diagnasis.

The other part of the fault finding relates to accessing information or data relating to the status of the
system, whether memarised or not, by an external operatian: this is "external” diagnostics.

AlM

The self diagnosis is an automatic process which allows the computer to:

- checks its environment,

- adapt a downgraded operating mode designed for each type of fault detegted,

- memorise the fault or faults found in the permanent memory in order to allow subseguent repairs.

ABS TEVES SELF DIAGNOGSIS GRGANISATION

All faults detected by the self diagnosis system can be stored in memory and retained, even when there is no
electrical supply.
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SELF DIAGNOSIS (continued}

When initialised

During initialisation {igniticn switched on}, the computer performs a certain number of tasks designed to
check that the system is in a condition to be started. These are mainly;

- internal computer tests,
- connection tests: supply, solenoid valve relay, sensors,

~ external interfaces.

I the tests are correct, this phase is completed by extinguishing the fault warning light after 2.5 seconds.

When operating

There are several types of self-check: some are performed permanently, others require specific operating
onditions (vehicle speed greater than a certain threshold for example); in all cases, the possible tests are
carried out simultanecusly and continually.

SAFETY FEATURE - PRINCIPLES OF MONITORING REDUNDANCY

Information from the whee| sensors is sent to the microprocessors which operate in a2 synchronous and
prepared way in logic units working independently. With this input information, the signals for controlling
the solenoid valves are calculated.

These external signals as well as important internai values which are required for regulation are checked
independently by the two comparison units.

If there is a discrepancy, the device detects a fault and a safety measure is initialised.
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SELF DIAGNQSIS [continued)

MONITORING THE VARIOUS COMPOMNENTS

Wheel sensars
Errars on the wheel sensors are detected by the test signals and plausibility criteria.

The sensors are an integral part of a2 comparative circuit which allows certain faults to be detected even when
the vehicle isstaticnary:

- break or short circuit or a sensor signal line on the earth or + terminal,
- sensar fault,

- superposition of direct voltage (caused, for example, by leakage currents or by high frequency interference
radiation).

Other types of fault can be detected using the plausibility criteria, such as, for example, by comparing whee|
speeds.

At low speeds, the difference in speed between the fastest wheel and the slowest wheel is worked out by
comparing the wheel speeds calculated by the processors. When there is no slip, the speed remains close to 0

mph whilst when the fastest wheel is travelling must faster than the slowast wheel, one of the following
faults is deduced:

- sensor cakles short circuited,

— faulty target,

~ senser incorrectly fittéd, but connected electrically,

- gap between the sensor and the toothed whesl tog big,

- sensar magnetic short circuit {for example: metallic swarf between the sensor and the target).
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SELF DIAGNOSIS (continued)
Additional canditions ensure that faults are detected when a driving wheel is slipping.

At high driving speeds, if the speed of the slowest wheel, for a determined time, is lower than a certain
percentage of the fastest whee!l, the device detects a mechanical fault in the sensor, which must have

appeared whilst driving.

in both cases, up to three faulty sensors can be detected at the same time,

Angther safety measure is hased on the continuity of the wheel speed signals. A jump in the signal froem one
calculating step to the next, which from the dynamics point of view of the wheel is physically impossible, tan

accur for the following reasons:
- break orshart circuit {poor contacts) in the sensor cables,
~ teeth missing fram the wheel sensor,

— high frequency phenomena.

For sensor disturbances such as this, the last speed calculated is not used for the following calculating steps in
the requlating legic pregramme and the wheel is immediately excluded from “normal” regulation. For the
affected wheel, a replacement speed is determined by extrapolating the previous speeds.

If the measurad and extrapolated values are, after a very short time {iess than a tenth of a second) within the
same range of values, no action detectable by the driver is taken by the system. Nevertheless, the system
remains sensitive to the disturbance for quite a lang time. For longer disturbance durations, a different

reaction oocurs,
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YELF DIAGNOSIS {continued}

In extreme driving conditions, for example: side-slipping, abnormal changes in wheel speeds occur. The
safety systern recognises the sideways movements of the vehicle and, as scon as such driving conditions occur,
provides optimum stability for the wvehicle by suitable regulation. If however, stability cannot be
reestablished, the vehicle cannot, through the ABS, be underbraked or even deprived of braking ability. In
this ¢ase, ABS requlation is abandoned so that the braking pressure is controlled directly by the driver's

action.

Computer

The computer only operates corractiy if the operating voltage is within defined limits. Low or high voltages
ara detected by the suitable connections.

The use of two different microprocessors, using different calculating algorithms, allows pertinent data frem a
regulation point of view to be constantly exchanged and compared. Using this asymmetric monitering
redundancy, faults can be detected very quickly, for example, those which are caused by interference

radiation:

- faults within or around the microprocessors {for example: computer fault},

- dynamic disturbances (for example: synchronisation errarsh,
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SELF DIAGNOSIS {eontinued)

Yolenaid valves

The voltage in the coil of the valve lifting electro-magnet is constantly compared with reference values, for
both the closed state and the open state.

In addition, periodic test pulses are used to check whether the solenoid valves can be electrically controlled.
The test pulses are so shart that the overall machanical / hydraulic system does not react,

These checks occur when ABS requlation is both operating and not operating. Thus, all electrical or electronic
malfunctions in the whole solenoid valve control system are detected.

- cannections by seckets and cables,

- preamplifiers and final power stages,
- s¢lenoid valve lifting magnet cails,

- signal preparation and returns,

- bhath micropracessars, incuding input and eutput channels.

Hydraulic power supply

The power supply is monitored electrically and using plausibility criteria. Measuring the electromotive force
of the pump motor determines wheather the motor speration corresponds correctly to the command. The
faults are as follows:

- the matar does nat work although it is contralfed,

- the motor is operating although it is not controlled (important for the “"feel” of the pedal, power
cansumption, wear and noise).

Every time the supply is switched on, a test designed to detect any "dormant” faults in the matar is
performed at low driving speeds. Manitoring the electromotive force in the motor allows any mechanical
seizing of the motor driving the pump , electrical faults in the supply conductors, in the electrical motor relay

angd in the electrical motor itself to be detected.
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SELF DIAGNOSIS (continued)

FALILTS AFTER THE IGNITION HAS BEEN SWITCHED ON {vehicle stationary)

. . Customer Fault
Companent tested Test type Conditians far performing test complaint memorising
ABS na light Visual HNluminated for 2 secands after|Doesnot illuminate NO
warning lig supply connected.
Redundanc Test  performed after supply | ABS disconnected,
c ¢ L: ¢ ¥ connected {information exchan- | ABS warning light YES
omputer e ged between the twe micropro- |illuminated.
Ces50rs)
standby mode, ABS
Supply check a) Battery voltage < 9.5 volts warning light illu- NO
inated.
Baitery supply b} Batt tage > 18.5 volts Eég?jim”"“md' YES
atiery vortage S ABS warning light :
iluminated
The K and L connections are not Sﬂ?ﬂwiri;f;g light NG
tested when the computer supply g ]
i5 connacted.
)M the .L. line s cgnnEEtEd to In DIAG mode, the
earth, it is not possible to enter ina ligh
: - diagnostic mode (test tool :.rar:lng IE t
Diagnostic links conmecter to  diagnostic las E*.’I..WIEH DIAG
sockel) mocde is e:a:ntedl, the
' ABS warning fight
2} If the L line is connected to extinguishes
earth whilst the diagnostic
mode {5 operating, this test is
interrupted after 10 seconds,
0, CC ] . ABS disconnected,
Solenaid valves performed Solenoid valves tested by electrical ABSwarning light YES
tl pulses. illeminated
permanegntly illuminated.
. : CO, CC No test. ABS warning light NG
Stop lights switch extinguished.
Continuity ABS disconnected. YES
Speed sensors fault €O, CC+, CO, CC+, CC- for more than 50 ms. AB5 warning light
CC- illuminated.
L Pump nat tested when the vehicle | ABS warning light NO
Pump circuit 0, (L is stopped extinguished
static relay incor- Relaycheck |Leakage current of main relay is ABS disconnected, YES

porated into the
computer

measured and solencid valves tes-
ted by electrical pulses.

ABS warning light
illuminated
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SELF DIAGNOS5IS (cantinued}

DRIVING FAULTS (speed greater than 10 km¢h - 7.5 mph)

- . Customer Fault
Component tested Test type Conditions for performing test complaint memoricad
Permanent test {When drivin ABS disconnected, YES
9 ABSwarning light
Computer illuminated.
ABSwarning light
Voltage too | Battery voltage < 9.5 volts. illuminated. NG
¢ | | v
HPRY Voltage too | Battery voltage = 18.5 volts. ABS disconnected, YES
high ABSwarning light
illuminated.
i Warning light ex-
. . KorLline : ) NO
Diagnostic links CC+, CCr tinguished
Long term ABS disconnected, YES
rnnn?tﬂrlirn Pressure drop for more than 14 se- | ABS warning light
9 |conds during AB5 regulation. illuminated.
ABS disconnected,
Wheal spead 2) prEd of fastest whee| ABSwarning light YES
) = 12.5mph, 20 km/h . .
comparison illuminated.
speed of slowest wheel
< 3375mph, 6 km/h
after two minutes,
b) speed of fastest wheel
> 25 mph, 40 km/h and speed
of slowest wheel < &0 % of
Speed sensor the speed of the fastest wheel
after two minutas,
Extrapelation CO or intermittent CC detected ABS dlscupne:;_ted, YES
: ABS warning light
lasting maore than 70 ms. . .
illuminated.
Speed =25 mph, 40 km/h. Warning light llu-
: minated for 3 1/2 NO
speed < 25 mph, 40 km/h, seconds {standby
mode).
Disturbances ABS disconnected, YES

detected

Result of wheel speed comparison
by both microprocessors incorrect,
probable cause: electromagnetic
radiation.

ABSwarning light
illuminated.
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SELF DIAGNOSIS {continuel}

' o i Custamer Fault
Component tested Test type Conditions for performing test complaint memorised
CO, CCtests of | Test performed permanently iggd'immefteﬁ ' YES
lenoid valves the 8§ solenoid warning lignt
solena illuminated.
valves
Fump test [ The pumps are tested for 2 se- ABSdlsﬂnpne::_ted, YES
ABS warning light
conds, when the speed of the four uminated
Pump and pump wheels is greater than 20 km/h '
circuits (12.5 mph}, the rotation is checked
by measuring the current in the
PUmp circuit,
Static reiay incor- Relaycheck |Leakage current from the main re- ABS disconnected, YES

porated into the
compiter

lay measured, and solencid valves
tested using test pulses,

ABS warning light
illuminated.

DEFECT MODES

Defect modes are safety operating modes which the system switches to if a faultis found.

For the ABS, several cases should be considered:

— during ABS regulation/not during ABS regulatian,

~ lowinormal supply voltage.
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CO Electrical link or componentin open circuit.
{C Electrical link or componentin short circuit.
CC+  Electrical ink arcomponentat + 12V,
- Electrical link or companent in short Circuit to earth or permanent contral,

ABS COMPUTER STRATEGIES
If a fault appears, when the ignition is switched off, the faultis putinto the memeory in the computer,

This memaory can be consulted at any moment using the XR25 test kit and the suitable cassette. Howaever, the
fact of switching off and switching the ignition on again risks modifying the interpretation of the bargraphs
in certain cases. To avoid any confusion, a road test (1} has to be performed with the vehicle showing the
fault (ABS warning light permanently or intermittently illuminated) in order to be able to read the diagnostic
signal without switching the ignition off.

{1} After erasing the memory (GOT*}), As a precaution, note the memorised fault bargraphs so as to be able
to locate the faults should the road test not allow the fault to be reproduced.

Fault types

a} Parmanentfault
A fault is declared "permanent” when it appears (ABS warning light flluminated) on the XR25 shown
by a bargraph other than 1 and 13 right hand side being illuminated permanently).

Bl Intermittent fault
A fault is declared "intermittent” after being memarised and after the fault has disappeared {shown

an the XR25 by the bargraph flashing).

Important notes

The appearance of a fault in the computer's diagnostic signal switches the ABS off by cutting the earth of the
main relay coil. In this case, the computer causes the bargraphs corresponding to all faults previously taken
into consideration to llluminate permanentiy .

If severa| faults appear at the same time, only one will be memorised. It is therefore essential, after this fault
has beenrepaired, to carry out another check after argad test,

Condition far entering diagnastic mode:;

- ifnofaultis present — Speed << 6.25 mph, 10 km/h,
- if faults are present — regardless of speed.
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FALULT FINDING USING THE XR25

The XR25 test kit is essential for repairing the ABS
whatever the cause of the faults.

Communications between the computer and the
XR25 allows:

— the computer’s identity to be displayed
(30X _5),

- memarised fault informaticn to be displayed,

- system parameters to be displayed {wheel
speed, < 6.25 mph, 10 km/h, brake pedal
positian),

~ the sclenoid valves of the pump motor to be
contralled,

- the fault memory to be erased (to be done after
each ABS operation).

Initialising dialogue

Te be carried out after tonnecting the test kit
following a read test amd without having
switched off the ignition at the end of the road
test:

- turn the 150 selector to 58,

— initialse the computer by entering.;

D | 1 | 1 sending simultanecous
information on both lines (K
and L}.

After having communicated with the XR2% (D11 -
58} :

— the ABS warning light is flashing: no fault
present,

-~ the ABS warning light i3 permanently

illurmninated: 1 fault present.

=]

.

2050

926565

BZGI5R2 d

NOTE: the "V¥' warning light must be
extinguished. If this illuminates, disconnect and
then reconned the diagnostic socket, if it remains
illuminated, check the XR25 wiring and the
hattery voltage.
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Operational analysis of the system with the XR25 test kit and the latest cassette following the road test

causing the "ABS" warning light to illuminate,

At the end of the road test and without switching off the ignition, connect the XR25 test kit.

Enter the code

D

1

1

Turn the I5C selector to 58.

The following sheuld appear on the central display:

Hlb|5

If initialisation has been successtul:

- on the central display, the following message should he displayed H E h

3 TEVES make
(1 second) then 3 El >< 5 X Computer number

5 ABS tested product

ar

Indicates that dialogue
* has not been established

e« CASE OF ABS WITHOUT A FAULT
(2 bargraphs illuminatad)

Bargraph n® 1 right hand side: code present
Bargraph n® 13 right hand side; braks circuit pedal raised

o CASE OF ABS WITH FAULT{5}

IMPORTANT DEFINITICNS

An intermittent fault (or temporary fault): is a fault which has occurred (ABS warning light illuminated on
the instrument panel) and then disappeared at a given moment {after ignition switched off and then on
again}. This type of faultis represented by a flashing bargraph.

A permanent fault: is a fault which is present when a diagnostic test is performed using the XR25 test kit,
This type of fault is represented by a permanently illuminated bargraph,

IMPORTANT:if

D

1

is entered when the computer is in the checking sequence, the diagnostic

mode may appear after a period which may be up to 40 seconds long. To reduce this time, type: G13* (beep)

then: D

1

1
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OPERATIONAL WIRING DIAGRAM

Vehicle fitted with left hand drive
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OPERATIONAL WIRING DIAGRAM (continued)

Vehicle fitted with right hand drive
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QPERATIONAL WIRING DIAGRAM KEY

Component:

150 Rearright wheel sensor

131  Rear leftwheel sensor

152  Frontright whee| sensor

153 Front left whes| sensor

160  Stop switch

225 Diagnosticsocket

247 ABS fault warning light

645  Interconnection unit N passenger
compartment

721 ABShydraulic unit computer assembly

777 Fuse

R36 ABS/Dashboard

R237 ARBS engine compartment/ABS under body

Right hand drive vehicles

R254 Dashboard/Scuttle panel

RZ55

ABS/Scuttle panel

NOTE: never disconnect the computer when the
circuitis supplied,

Farths and resistances are to be checked with the
battery disconnected,
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Allocation of pins on the camputer 25 track connector

khd kb i ujn o

gt
10 L EE LY. Z
FLLIIXIYI * N W
DI3E5Y
25 track connector
Track N° Allocation Track N° Allocation
1 Front right sensar 14 Rear left sensor
2 Not connected 15 Not connected
3 Front left sensor 16 ABS fault warning light
4 Not connected 17 Front right sensor
5 Rear right sensor 18 Front leftsensor
& K diagnostic line 19 Not connected
7 Not connected 20 L diagnostic line
B + Battery 21 Rear left sensar
9 + Battery 22 Computer — after ignition
10 stap lights switch 23 + stap, ABS warning light, computer
11 Mot connected 24 Earth
12 Mot connected 25 Earth
13 Rear right sensor
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REMOVING - REFITTING THE MAIN COMPONENTS

1 - FRONT WHEEL SENSOR

TIGHTENING TORQUES (in daN.m) @

Wheel nut 9

0BT 0.2

Sensor mounting balt

REMOVING

Remove:
— the wheel,
- the sensor mounting bolt {star-shaped head

T30}

Unclip the wire from the brackets.

Disconnect the connector lecated next to the
engine sub-frame front mounting.

TR
i 4

28950R

Eemove the sensor.
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2 - REAR WHEEL S3ENSOR

TIGHTENING TORQUES {indaN.m) @

Wheel nut g
sensor mounting bolt 0.8 102
REMOVING

Remaove:

~ the wheal,

- the sensor mounting belt (10 mm hexagonal
head).

ITAELR

REFITTING SENSORS {front or rear)

Position the sensor which has previously been
coated with Multipurpose grease Part Number ;
77 01 422 308, then clip the wire into the brackets
and reconnect it.

Check the recammended air gap aver 1 target
rotation with a set of shims {not adjustable).

NOTE: to avoid the risk of faults, ensure that the
connactar is properly connected.

9B8R7R

The sensor must be fitted by hand. Do not hit it
when positioning it

Unclip the wire from the brackets.
Do not use the wire far pulling ar pushing it.

Disconnect the sensor from its connector |ocated
under the vehicle, next to the bearings of the rear
axle arm.

3 - FRONT AND REAR WHEEL TARGET

The front and rear wheel targets are not
removakle,
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4 - HYDRAULIC AND FEiFCTRICAL REGULATION
UNIT

TIGHTENING TORQUES {in daN.m) @

Disconnect the 25 track connector (2) after having
unclipped it by pulling it towards the front of the

vehicle (orange bracket}.

M0 x 100 1.2
M12 x 100 1.5

Hose connections

REMOVAL

Position a pedal press (limits the flow}.
Disconnect the battery.

Remove the plastic cover {1}

S8 710R 1
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Remove the b pipe connections, using a pipe wrench.

Disconnect the supply pipes on the ABS unit as follows,

Li3R56

Inlet pipe fram the master cylincker {primary circuit).

Inlet pipe from the master cylhinder {secondary circuity.

Cutlet pipe from the regulation unit going to the front [eft hand wheel {yallaw).
Qutlet pipe from tha ragulation unit going to the rearright hand wheael (rad}.
Qutlet pipe from the requlation unit going to the rear [eft hand whee| (blue).
Qutlet pipe from the requlation unit going te the front right hand wheel {green}.

BLLIE L B e B T~ Bl

Fitthe blanking plugs onto the unians {limits the flow of brake fluid).
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Remove the hydraulic and electrical regulation

unit.

A,
7

8385-1R

Remove the 3 mounting beolts from the hydraulic

and electrical regulation unit
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REFITTING
Refitting is the reverse of removal.

Fosition the hydraulic and electric regulation unit complying with the position of the pipes.

D1345E

Inlet pipe from the master cylinder (primary circuit),

Inlet pipe from the master cylinder {secondary circuit).

Qutlet pipe from the regulation unit going to the front [eft hand wheel {yellow).
Qutlet pipe from the regulation unit going te the rear right hand wheel (red}.
Cutlet pipe from the requlation unit going to the rear left hand wheel {blue).
Cutlet pipe from the regulation unit going to the front right hand wheel (green),

Tmo MR

Bleed complying with the order of operations (see following pages).
Check the system using the G function on the XR25 test kit,

After a road test {with ABS requlation), check the ABS function with the XR25 test kit.

Yalidate the end af the tast: G13™.
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BLEEDING

ATTENTION

The order of the operations for bleeding the
"ABS" hydraulic circuit must be complied with .

1) BLEEDING AFTER REPLACING A BRAKE CALIPER
Conventional bleeding after replacing a caliper:

— Till the brake ffuid reservair,

- secure the caompensator (oniy for a rear caliper),

- connect the end of the bleed screw to a collecting bottle,

- open the bleed screw of the caliper, press the pedal down, close the bleed screw and then release the
pedal. Wait for 3 seconds,

- repeat the operation at least 10 times until the fluid appears clear and free from bubbles,

- perform 2 bleed operations subjecting the circuit to high pressure (3 successive "pumpings” of the pedal},
open the bleed screw until the pedal reaches the floor and then close the bleed screw,

- remove the compensator support {if necessary),

~ fill the container to the maximum limit.

2) BLEEDING AFTER REPLACING A COMPENSATOR
Secura the compensatar.

Perform a conventional bleeding operation (see point 1} on the 2 rear brakes.
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3} BLEEDING AFTER REMLACING A MASTER CYLINDER

Fitting the container.
Black the master cyfinder outlets with the bleed screws |
Fill the container with the brake fluid specified by the RENAULT Technical Department.

Open the bleed screw of the primary circuit [circuit next to the brake serve} of the master cylinder and press
the brake pedal and keep it in this position.

Close the bleed screw and release the brake pedal slowiy.
Wait for 3 seconds every time the brake pedal is released to allow the master cylinder to fill.
Repeat this operation at least 5 or & times.

Bleed the secondary circuit in the same way.

Before fitting the pipes, press the brake pedal down (minimum 30 mm} so that no brake fluid from the
reservoir is supplied to the master cyfinder and can leave the master cylinder,

Refit the the brake pipes to the master cylinder.

Bleed the pipes before connecting the ABS unit.

Then bleed the complete brake circuit in the conventional way (see paint 1) in the following order;

1} front left brake,
2} rear right brake,
3} frant right brake,
4} leftrear brake.

(Check the level of the brake fluid between each bleed operation and when securing the compensator).
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4} BLEEDING AFTER REPLACING THE HYDRAUDLIC AND EL ECTRIC UNIT OF THE TEVES ABS 5YSTEM

When replacing the hydraulic unit, keep the brake pedal pressed down using a pedal press so that no fiuid is
released.

Plug the master cylinder/hydrauiic unit connecting pipes so that they retain their fluid {otherwise, fill them
before fitting).

Fit the hydraulic unit and connect the pipes.

Then bleed the complete brake system in the conventional way (see point 1} in the following order:

1} front left brake,
Z) rearright brake,
3} frontright brake,
4] rear left brake.

Under no circumstances should the ABS system be operated with a unit which has not been bled. if the
defivery pump draws in air and itis then very difficult, even impossible, to bleed it.

Therafare, the replacement hydraulic unit is supplied filled with brake fluid.

5} COMPUTER
REMOWVAL
Disconnect the battery.
Remowve the plastic protactor,
Slacken the three mounting bolts an the bracket of the hydraulic and electric unit.
Discannect the 25 track connector.
Remove the three mounting bolts on the bracket of the hydraulic and electric unit.
Remove the bracket (lift it to reiease the upper tracket and lower it).
Disconnect the connector from the pump-motor assembly.

Remove the two mounting bolis from the computer and remove it.

REFITTING

Refitting is the reverse of removal.
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ADDITIONAL CHECKS

T -AIRGAP BETWEEN TARGET/SCNSORS

Position the target so that the top of a tooth s
paraltel with the sensor.

Front sensor

X=9mm* 06

. '—'—.H._..L _
f : N
I_ i T
T |
S
|
| .-IE_._ -
DI38E0
Rearsensor

Tangential sensors which cannot be adjusted.
The air gap cannet be checked.

2 -S5ENSOR RESISTANCE

Sensor resistance:
front : 1000 £}
rear : 1000 £

3 - CHECKING THE WHEEL SENSOR CONNECTORS

If  the ABS warning light illuminates
intermittently, firstly check the wheel sensor
connectors and clean them with ELECTRONEX
Part Number : 77 01 408 464

Front sensor connector

2598 0R




ELECTRONICALLY CONTROLED HYDRAULIC SYSTEMS
Teves ABS

NOTE

» When disconnecting, avoid using a tool which might damage the retainer lugs on the 2 parts of the
connector.

s Take care to comply with the cannections and wiring routing (the reliability of the ABS function relies on
this).

Hydraulic unit hase references

13856

Inlet pipe fram the master eylinder {primary circuit),

Inlet pipe from the master cyiinder {secondary circuit}.

Qutlet pipe from the regulation unit going to the front left hand wheel (yellow).
Qutlet pipe from the regulation unit going to the rear right hand wheel {red).
Dutlet pipe from the regulation unit going to the rear {eft hand wheel {blue).
Qutlet pipe from the regulation unit geing to the front right hand wheel (green).

To avoid inverting the hydraulic connections, the unit and the pipes are colour coded.
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CHECKING PRINCIPLE

These vehicle are fitted with a load sensitive
braking compensator.

The pressure is read in an X pattern, by comparing
the pressure at the rear wheels with a given
pressure at the front wheels.

The dual compensator has two totally separate
bodies which act in an X pattern on one front
wheel and one rear wheel.

Both circuits must be checked.

[ :front right/ rear left.
il : front left! rear right.

Assisted campensators,

For assisted compensators, the adjustment aillows
alteration of the rear pressure depending on the
front prassure.

The adjustment is made simultanecusly in both
bodies. If the pressure is incorrect for one of the
two hodies, replace the compensator.

B5425%
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\V

Checking is carried out when the vehicle is unladen, with a full fuel tank and the driver on board.

Vehicle type

Fuel tank

Checking pressure (bar)

Front

Rear

BAOG

EADA
BAOE
EAOF
BADL
BAOL

Full

QYGRS

100

— 72 * 0

100

— - 57 T
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The brake compensator must be checked and adjusted when the vehicle is on the ground with one person on

board
SPECIAL TOOLING REQUIRED
E:E' 243-03 Pressure gauge for checking
Fre. 1085-01 the campensator rating
CHECKING SETTING

Connect the two pressure gauges Fre. 244-03 or
Fra. 1085-01 {F}.

- one ta the front right,

- one tothe rear left.

GE225R

To set the compensator, slacken the bolt {1} and
alter the position of the rod (2) in the sleeve.

MGTE: do not alter the position of the nut {3}

Press progressively on the brake pedal until the
setting pressure {see table of values) is obtained at
the front wheels. Read the corresponding
pressure at the rear wheels; correct itif necessary.

Perform the same operation on the ather Circuit:
— onean the front left,
- oneon the rearright,

If there is a large difference {values outside the
tolerance limits}, replace the compensator as
repairs are not allowed,

a5 75 8H
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REPLACEMENT

The Parts Department supplies preadjusted
replacement compensators fitted with apin (1).

FPrepare the vehicle for adjusting.

Fit the new compensator fitted with the pin (1).

PRGE3E.1

Slacken the bolt [A).

Position the rod (B) in the connecting hale.
Tighten the balt (A} whilst helding the sleeve (C).
Remove the pin (1).

Eleed and check the arcuit (see "Checking-
setting” paragraph).
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CONDITIONS FOR APPLICATION OF TESTS SPECIFED IN FALULT FINDING

The conditions defined in this fault finding are only applied when the fault bargraph is permanently
illuminated, signalling that the fault is present on the vehicle at the time of the test.

If the fault is not present hut simply memorised, the bargraph flashes and applying the tests
recommended in the fault finding will not allow the reason why this fault was memorised to be located. In
this case, testing the wiring and the connections of the faulty component is the enly operation which
must be performed (the wiring in gquestion can be activated in the diagnostic mode to try and get the
hargraphs, other than 8, 9 and 10 to be illuminated permanently},

some faults are only taken into account by the computer's self diagnosis when moving {vehicle speed
= thrashold).

If the ignition has been switched off between when the fault appeared and when the XR25 test kit is
connected, these faults, even if they are present at the time of testing, will only be signalled by the
bargraph in question flashing. Therefore if bargraphs 8, 9 and 10 are flashing, the presence of a fault
must be confirmed by a road test fellowed by a check using the XR25 without turning the ignition off.

If the kargraph is illuminated permanently, the fault must be considered as being present and fault
tinding can be applied. If it flashes, testing the wiring and the ¢connections of the faulty component is the
only operation which must be performed (the fault is memorised only, since it was not present at the time

of testing}.

ESSENTIAL TOOLING FOR WORKING ON THE ABS SYSTEM

- XR2S5test kit
- Cassette XR25 N 15 minimurm.

REMINDER

- Bargraphs 10 right and 11 right of XR25 fiche N° 31 as well as #10 do not relate to this vehicle {Laguna
specific),

- The engine compartment ! passenger compartment connaction is different en the right hand drive
version as opposed to the left hand drive version:

- lett hand drive : ABS/dashboard RI6 connection.
- righthanddrive © dashboard / scuttle panel R254 + ABS / scuttle panel R255 connection.

Theretore, on right hand drive, there is an additional scuttle panel cable, the R255 connection being
the same a3 the R36 on the left hand drive version.

- When an intermittent fault on the speed sensor has been memorised, the ABS warning light will
illuminate when the engine is started and will remain se until the vehicle speed is equal to 12.5 mph (20
km/h). When this sensor fault is memorised, a counter associated to the fault is initialised to a value of
40. This counter is decremented every time the vehicle is started if the fault is not present when the
vehicle speed exceeds 12.5 mph (20 km/h). When the value of the counter reaches 0, the memorised

fauit is erased,

BEdadl O



ELECTRONICALLY CONTROLED HYDRAULIC SYSTEMS
XR25 fiche

Fault-finding

EER
AL .

-

|

o

—
eyl

}
]

-

T -

a0 e s LLins in

e et amaetataingn .-

anarn 00T At o DT eee—

LR N . TR *
D enaea H ..
Anatan L el H

i Can "

e P H

.. pe——

—

.-
B T AT
e aems

L

ﬁ'_

BRALIX
" VITESSEHOUES

i

A.B.S. TEVES

Efacement mimoira délauts : G oW %
Finde dlagnoatic : G 13%

bt

AR

zgﬂ

R

ENFONCEE -sa—m RELACHEE

MEMOIHE
XH25

ézi’éﬁ:ﬁ".
o dieli
PEDALE DE FREIN e .

-

ol S
et
EXr .
P
R A
Ca.
- -
-z .-
SnEE .

FIT1531

BBl1Ad1.0




ELECTRONICALLY CONTROLED HYDRAULIC SYSTEMS

Fault-finding - XR25 fiche

38

MEANING OF THE BARGRAPHS

FAULTS {always on a coleured background}

If illuminated, a fault is signalled on the component tested, the associated text defines the fault.

This bargraph can be:

- Permanently illuminated
- Flashing

Extinguished

fauit present.
fault memorised.
fault absent or not tested.

STATES (always on white background)

Teat
31

e

Bargraph always located in the top right,

if illuminated, thissignals that a dialogue with the component’s computer has been established.

If it remains extinguished :
the code does not exist,
the tool, the computer or the XR25 / computer connection is faulty.

The following bargraph representation indicates their initial state:
Initial state: (ignition on, engine off, no operation action)

or

!

Lindefi-
ned

Extingui-
shed

Hkumi-
nated.

ADDITIONAL INFORMATION

some hargraphs have a * The *.,

i5 illuminated when the function or condition stated on the fiche is
performed.

extinguishes when the function of condition stated on the fiche is no
longer performed.

command, when the bargraph is illuminated, allows additicnal

information about the type of fault or state which has arisen to be obtained.

BEdbd] £
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Bargraph 1 right extinguished Fiche n” 31
Code present

g e
E-n-:ﬁ-aﬂ
ittt

R

Ll

TETE LR R rgi-gu ToRaR
et

54 None

e
e,

L
. g’ﬁ%*f

o
i
S

g
E

AR R

Ensure that the XR25 test kit is not the cause of the fault by trying to communicate with a camputer on
another vehicie,

Check that the ISC interface is indeed in pasition 58, that you are using the |atest version of the XR25
cassette and that the access code is correct.

Check the battery voltage and perform the necessary operations to abtain a conforming voltage (9.5 volts
<! Battery voltage = 18.5 volts).

Check that the presence and the condition of the ABS fuse in the passenger compartment
interconnection unit {5 A).

Check the computer connector connection and the condition of its connections.

Check the connection of 14 track R36 ABS / dashbeard connector (R254 < R255 on right hand drive) in
the scuttle panel near 1o the battery and check the condition of its connections.

Check the ABS earths (tighten the 2 earth bolts above the hydrautic assembly).

Check that the computer is correctly fed:
- earth on tracks 25 and 24 of the 25 track connector,
- + after ignition on track 23 of the 25 track cannector,

Check that the diagnostic socket is correctly supplied:
- -~ before ignition on track 16,
- earth on track 5.

Check the continuity and the insulation of the diagnostic socket / ABS computer connaction lines;
- between track 20 of the computer connector and track 15 of the diagnostic socket,
- between track & of the computer connector and track 7 of the diagnostic socket.

If dialogue has still not been established after these various tests, change the ABS computer.

When a dialogue has been established, deal with any illuminated bargraphs.

BE46A1.0
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. Bargraph 1 left permanently illuminated Fiche n” 31
Computer
LR S 3
i %x i ‘%%
: ! i Nore
i Srins S
G

Check the wiring on the 25 track connector of the computer,

Check the ABS earths and visually chack all of the ABS wiring.

If the "computer” fault persists, change the ABS computer.

if the computer has been changed, carry out a test with the XR25 test kit.

HEA6471 O
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)3.4.5 Bargraphs 2, 3, 4 and 5 right or left permanently illuminatedriche n®

FETRE R
E

e Do Dol
2]

it .

=

5

naitise i

it g%% None

-

o

L

Check the ABS earths {tighten the 2 bolts above the hydraulic unit).

Check the ¢annection and the condition of the wiring on the 25 track connector of the computer
{sclencid valve earth on track 25}

Check the condition and the position of the ABS 604 fuse in the scuttle pane| next to the battery,

If the "solencid valve circuit” fault persists, replace the ABS computer,

Erase the computer's memory (GO**),

Carry out a road test, followed by a test with the XR25 test kit

BedRdl 0
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Bargraph 6 left permanently illuminated Fiche n® 31

Front left hand wheel censor circuit

i
da: "E” T

None

Check the connection and the condition of the sensor wiring.

If the connector is correct, check the resistance of the sensor at its connector. Change the sensor if its
resistance is not approximately 1 Kohm,

if the resistance is correct, chack and ensure the continuity of the connections between the sensor
connactor and the computer connector:

- track 1 of the sensor { track 3 of the computer connector,

- track 2 of the sensor ! track 18 of the computer connector.

Also check the insulation between the connections.

Visually check the sensor wiring and check the quality of the connections on the 25 track connector of the
COMpULer,

If all these checks are correct, reconnect tha computer and the wheel speed sensar then erase the
computer's memory.

Exit fault finding (G13*} and perform a read test. Change the sensar if the fault reappears.

If the fault reappears after changing the sensor, change the computer,

Erase the computer's memaory [GO**).

Perform a road test, followed by a test using the XR25 test kit.

BRdEdT 1
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Bargraph 6 right permanently illuminated Fiche n® 31
Front right hand wheel sensor circuit

ey

None

ng';.
X

i
o -m-q:-cg:i

e

Check the connection and the condition of the sensor wiring.

H the connector is correct, check the resistance of the sensor at its connector. Change the sensor if its
resistance is not approximately 1 Kohm,

If the resistance is correct, check and ensure the continuity of the connections between the sensor
connector and the computer connector:

- track 1 of the sensor / track t of the computer connector,

- track 2 of the sensor / track 17 of the computer connector,

Also check the insulation between the connections.

Visually check the sensor wiring and check the quality of the connections on the 25 track connector of the
computer.

If 2l these checks are correct, reconnect the computer and the wheel speed sensor then erase the
computer’s memory.

Exit fault finding (G13*}) and perform a road test. Change the sensor if the fault reappears.
If the fault reappears after changing the sensor, change the computar,

Erase the cormputer's memory {GO**).

Ferform aroad test, followed by a test using the XR25 testkit.

ARdqd] O
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, Bargraph 7 left permanently illuminated Fiche n® 31
Rear left hand wheel sensor circuit
SRS T ﬁ i £ ] . . .
: S If both bargraphs 7 right and 7 left are illuminated, start by checking the under
gﬁ*_:’% i éj hody connection which links the 2 rear sensors and the computer.
: £ S

Check the connection and the candition of the sensar wiring.
Check the connectians of the intermediate connaction under the body (R237).

If the connector is correct, check the resistance of the sensor at its connector. Change the sensor if its
resistance is not approximately 1 Kohm,

If the resistance is correct, check and ensure the continuity of the connections between the sensor
cennector and the computer connector:

- track 1 of the sensor / track 14 of the computer connector, (via track B of the under body cannection
R237}

- track 2 of the sensor / track 21 of the computer connector (via track A of the under body connection R
237}

Also check the insulation between the connections.

Visually check the sensor wiring ang check the guality of the connections an the 25 track connector of the
computer.

If all these checks are correct, reconnect the computer and the wheel speed sensor then erase the
COMPLULEL's mamery.

Exit fault finding (G13*} and perfarm a road test. Change the sensor if the fault reappears.

If the fault reappears after changing the sensor, change the computer.

3

o

=k

sk
m—xmw.ﬂﬁ

7

Erase the computer’'s memory (G0**).

& Perfarm a road test, followed by a test using the XR25 test kit

R R R L R
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Bargraph 7 right permanently illuminated Fiche n° 31

Rear right hand wheel sensar circuit

]

¥

%I

If bath bargraphs 7 right and 7 left are illuminated, start by checking the under

pn

L4 'Q'EW%
e e
L
e T
oered=
bk
]

S

Eptit
gﬁ% | kody connection which links the 2 rear sensors and the computer.

- -

Check the connection and the condition of the sensor wiring.
Check the connections of the intermediate connection under the body {R237}.

If the connector is correct, check the resistance of the senser at its connectar. Change the sensor if ts
resistance is not approximately 1 Kohm.

If the resistance is correct, check and ensure the continuity of the connections between the sensor

connectar and the computer connector:

- track 1 of the sensor / track 5 of the computer connector, {via track B of the under body connection
R237)

- track 2 of the sensor { track 13 of the computer connector (via track A of the under body connection R
237).

Also check the insulation between the connectians.

Visually check the sensor wiring and check the quality of the connections on the 25 track connector of the

computer.

If all these checks are correct, reconnect the computer and the wheel speed sensor then erase the
computer’'s memory,

Exit fault finding {G13*) and perform a road test. Change the sensor if the fault reappears.

If the fault reappears after changing the sensor, change the camputer,

Erase the computer's memaory (GO**).
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Perfarm a road test, followed by a test using the XR25 test kit
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Fault-finding - Interpreting the XR25 bargraphs

Bargraph 8 right or left permanently illuminated Fiche n” 31
Front left hand or frant right hand wheel sensor circuit

’% if bargraph 8R or 81, is flashing, refer to the preliminary section,
If bargraphs € and &L are both illuminated, start by dealing with bargragh 6.
$esaii If bargraphs 6 and BR are both illuminated, start by dealing with bargraph 6.

Check the quality of the wheel speed sensor moaunting {position and tightening torgue).
Check the sensor / target air gap aover one wheel revalution: 0.31 < airgap < 1.52.

Check the conformity of the target (condition, number of teeth— 44),

Check the connection and the condition of the sensor wiring.

H the connector is correct, check the resistance of the sensor at its connector. Change the sensor if its
resistance is not approximately 1 Kohm,

Perform a visual inspection of the sensor wiring and check the quality of the connections on the 25 track
connecter of the computer.

If all the tests are correct, reconnect the computer and the wheel speed sensor then erase the computer's
memaory.

Exit fault finding {G13*} and perform a road test. Change the sensar if the fault reappears,

If the fault reappears after changing the sensar, it may be caused by & solenoid valve operating fault. 1t is
therefore necessary to test the solenoid valves hydraulically using the XR25 test kit with the commands
G03*, G04*, GO5* and GOG6* (refer to the "assistance” chapter).

if 10 unlocking { locking cycles are not performed at one of the wheels, replace the hydraulic assembly,

If the hydraulic assembly is not faulty, replace the computer.,
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#% E ﬁ;i #l  Perform a road test, followed by a test using the XR25 test kit.
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Bargraph 9 right or left permanentiy illuminated Fiche n® 31

Rear right or rear |left hand wheel sensor circuit

T AT FETRE
B”G i éﬁ%ﬁ 4 bargraph 9R or 3L is flashing, refer to the preliminary section.
%"%-— i aianiidl  |f bargraphs 7 and 9L are both illuminated, start by dealing with bargraph 7.
piteat g:i§: If bargraphs ¥ and 9R are both illuminated, start by dealing with bargraph 7.

by x 'E AR
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Check tha quality of the wheel speed sensor mounting {position and tightening torque).
Check the sensor / target air gap over one wheel revolution: 8.21 < air gap < 1.47 {disc brakes).

Check the conformity of the target; condition, number of teeth = 44 {disc brakes}.

Check the connection and the condition of the sensor wiring.

Chack the connections of the intermediate connection under the body (R237}.

If the connectar is correct, check the resistance of the sensor at its connector. Change the sensor if its
resistance is not approximately 1 Kohm.

Parform a visual inspaction of the sensor wiring and cheack the guality of the connections on the 25 track
connestor of the computer.

If all the tests are correct, reconnect the computer and the wheel speed sensor then erase the computer’s
Memory.

Exit fault finding {G13*) and perform a road test. Change the sensor if the fault reappears.

If the fault reappears after changing the sensar, it may be caused by a solencid valve operating fault. It is
therefore necessary to test the solencid valves hydraulically using the XR25 test kit with the commands
G03*, GD4*, GO5* and GO6* (refer to the "assistance” chapter).

If 10 unlocking !/ locking cycles are not performed at one of the wheels, replace the hydraulic assembly.

If the hydraulic assembly is not faulty, replace the computer.

i
i
*
§ E§
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2y Perform a road test, followed by a test using the XR25 test kit.

§'§ Erase the computer's memory (GO**),
i
i
i
b
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Bargraph 10 right permanently illuminated Fiche n® 31

10 ..
Pump motor arcurt
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{%i If bargraph 10is flashing, refer ta the preliminary section.
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Chack the 60A fuse of the pump motor {(next to the battery).

Check the ABS earths (tighten the 2 earth bolts above the hydraulic assembly).

Check the continuity between the 60A fuse and tracks 8 and 9 of the computer connector.
Check the continuity between the ABS earth and track 24 of the computer connector,

Check the connection and the condition of the pump moter connection and the connection betweean the
computer and the motor, In particular, check the position of the connector clips (even if the connector is
carrectly secured, contact may not be made}.

i the connectar is correct, check the resistance of the motor coil. Change the hydraulic unit if the
resistance is not approximately 1 ohm.

H all the tests are cérrect, reconnect the computer and the pump motor then erase the computar’s
MEemaory.

Exit fault finding {G13*) and perform a road test. Changes the computer if the fault reappears.

Erase the computer’'s memory (GO**),

Perform a road test, followed by a test using the XR25 test kit,
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Bargraph 11 right permanently illuminated

ik .
Main relay

Fiche n* 31

L b b i
Sl

o)

e r e

i

oy

i

ben

A e

e

A

e ond

4
g‘é None

l

Check the condition of the battery terminals and ensure they are tight.
Check the ABS 604 fuse {next to the Lattery),
Check the ABS earths (tighten the 2 earth holts above the hydraulic assembly).

Carry out the necessary operations to obtain a correct voltage between tracks 8/9 and 25 of the computer

connactor (9.5 volts < correct voltage < 185 voltsh,

If all these tests are correct, reconnect the computer then erase the computer’'s memary,

Exit fault finding {G13*) and perfarm a road test. Change the computer if the fault reappears.

Erase the computer memory {GO**),
After replacing the computer, test with the XR25 agair.
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. Bargraph 12 left permanently illuminated Fiche n® 31
Supply
- XR25 assistance: *12 : 1.4dEF : Low voltage
2 dEF : Excess voltage

T

% nanaenainh

3 H it

25 gitatd None

o

Carry out the necessary operations to obtain a correct supply voltage for the computer (9.5 volts <
correct voltage < 18.5 volts),

Check the battery charge.

Check the charging circuit.

Check the condition of the battery terminals and ensure they are tight.

Check the ABS earths (tighten the 2 earth bolts above the hydraulic assembly).

Ensure that there is a + after ignition feed ontrack 22 of the computer connector (S5A fuse).

LEERE S ﬁ@% TR

§§§ i féi%z%z% Erase the computer memory (GO* *).
%ggf}ig 3% ggg L *i_'_ %%g

;%E E ﬁ A g_”'f*’ i Test with the XR2Z5 again.

BRaded 1 0



ELECTRONICALLY CONTROLED HYDRAULIC SYSTEMS
Fault-finding - Interpreting the XR25 bargraphs

38

Bargraph 13 right and left Fiche n° 21
13 . . .
Brake pedal Hluminated on left if pedal is depressed
Hluminated on right if pedal is not depressed
T
: VR 1 Perform these tests only if the bargraph illumination is not coherent with the
HiSih ﬁ : |  pedal pesition.

y ey brEiA

Bargraph 13 left extinguished, brake pedal depressed

-

Bargraph 13 right should therefore be permanently illuminated.

If the stop lights wark:

Check the continuity between track 19 of the P17 connector of the passenger compartment
interconnection unit and track 10 of the ABS computer cannactor.

Change the passenger compartment interconnection unit if its internal continuity between tracks B4 of
the P14 and 19 of the P17 is not correct.

If the stop lights do not work:

Check the condition and the setting of the stop switch as well as the 15A fuse of the stap lights {on the
passenger compartment interconnection unit). Change itif necessary,

Disconnect the stop switch then check/ensure the presence of a + after ignition feed at track 1 of the
connector {continuity between this track 1 and track A1 of the P14 cennector of the passenger
compartment interconnection unit},

Check the operation of the stop switch contact {contact when closed between tracks 1 and 3).

Check and ensure the continuity between track 2 of the connector of the stop switch and track B4 of
the £14 connector of the passenger compartment interconnection unit,

Replace the passenger compartment interconnection unit it the internal continuity between tracks B4
of the P14, B5 af the P13 and 19 of the P17 is not correct.

Also check the continuity between track 19 of the P17 connector of the passenger compartment
interconnection unit and track 10 of the ARS computer connector {{intermediate R36 ABS / dashboard
connection for left hand drive, R254 + R255 for right hand drive).

Bargraph 13 left permanently illuminated

Check the condition and the setting of the stop switch, Change it if necessary.

Check the operation of the stop switch contact (contact when closed between tracks t and 3). Change
the stop switch if there is permanent continuity between these 2 tracks.

Check and ensure the 12 volt insulation of the connection between track 3 of the stop switch connector
and track 10 of the ABS computer connector.

Intermediate connections {links inside the passenger compartment interconnection unit) :

- frack B4 of the P14 connector,

- track 1% of the P17 connector.

Intermediate connection: R36 ABS / dashheard on track 11 [R254 track 2 + R255 track 11 for right

hand drive).

Perform a road test, then check using the XR25 test kit
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Only carry out conformity checks after a complate test using the XR25 test kit.

Qrder of Function to be : .
operations checked Action Bargraph Display and comments
D11
1 XR25 test kitdialogue | ([selector on 320.5
S8)
i Warning light illuminated
Dperraglanlff;re when ianition for 3 seconds when ignition
2 warning g €n g wwitched on (refer to the
{omputer switched on

initialisation check

fault finding if it remains

illuminated ar if it does not
illuminate).
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Only consult this customer complaint chart after a complete check using the XR25,

FAULTS HOTED BY WARNING LIGHT OPERATION

ABSwarning lightdoes not illuminate for 2 . whenignition turned on

ABSwarning light permanently illuminated when ignition is an

ABS warning light illuminates again when the engine has been started

ABS warning light illuminates intermittently while driving

FAULTS NHOTED DURING BRAKING WITH AES5 REGULATION

OTHER CASES

One ar more wheels |ack

Pulling

Wandering
Unexpected ABS operation at low spesd and low pedal effort

Unexpected ABS aperation on poor read surfaces

ﬂnexpected ABS5 operation when using special equipment
{radic telephone, CB, ...}

Brake pedal travel increases after regulation
{with irreqular pedal when regulation began)

Spongy pedal
Vibrations ! jerky operation of the brake pedal

Noise from the pump, pipes or hydraulic assembly

ABSwarning light does not illuminate, computer disconnected

Mo communication with ABS computer

Chart 1
Chart 2
Chart 3

Chart 4

Chart s

Chart b

Chart 7

Chart 8

Chart 9

Chart 10

Chart 11

Chart 12

Chart13

Chart 14

Chart 15

Chart 16
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FAULTS NOTED BY WARNING LIGHT QPERATION
ABS warning light does notilluminate for 2 5, when ignition turned on

Only consult this customer complaint chart after a complete check using the XR2%,

Test the connections on the 25 track

yes = connector,
Replace the computer if the fault persists.

Turn the ignitien off.
Disconnect the computer,
then turn the ignition on again.

Does the warning light illuminate?

no

'

Check the 15A AP10 fuse on the passenger
compartment connection unit.

Check the condition of the warning light
bulb. Ensure continuity of the line between
track 16 an the camputer cannecter and the

warning light.

Intermediate connection: R36 14 tracks in

scuttie panel on track 10

{(if right hand drive; R255 track 10 + R254

track 3 grey module).

Carry aut a road test then check using the XR25,

BEAGS.0
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Chart 2

FALULTS NOTED BY WARNING LIGHT OPERATION
ABS warning light permanently iluminated when ignition is on

Only consult this customer complaint chart after a completa check wsing the XR25.

Disconnect the computer and check the
position of the shunt in the 25 track
connector {between track 16 and track 24}.
Check the shunt opening pin between tracks

16 and 24 on the computer connector is
present at the computer end.

Recannect the computer.

Check if there is continuity between track 10
of connection R36 14 tracks on the engine
compartment side (close to the battery} and
earth. On right hand drive vehicles, the testis
made between track 10 of R255 AES / scuttle
panal,

% the continuity correct?

—— ya5 —

Loak for a fault at the shunt or ashort circuit
to earth on the line between track 16 on the
computer connector and Track 10 an R36
(Track 10 on R255 for right-hand drive
vehicles).

i

nc

y

Loak for a short circuit to earth of the line
between track 10 of connection R36 and the
ABS warning light {track 10 of R255 for a right
hand drive vehicle).

Carry out a road test then check using the XR25.

BEAGAT O
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Chart 3

FAULTS NOTED BY WARNING LIGHT OPERATION

ABS warning light illuminates again when the engine has been started
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Only consult this customer complaint chart after a complete check using the XR25.

vehicles).

Check the computer feed voltage @ 9.5 volts < correct voltage < 18.5 volts.

If necessary, carry out the fellowing operations.

- «¢heck the battery charge {check the charging circuit if necessary),

- check the tightness of the battery terminals,

- ¢check the ABS earths (tightness of the two earth bolts above the hydraulic assembly}.

Disconnect the computer and check the condition of the connections and the positioning of the shuntin
the 25 track connector {between track 16 and track 24).

On the computer end, check the shunt opening pin hetween tracks 16 and 24 on the connector.

Also check the connections on connection R36 near to the battery (R254 + R256 for right hand drive

Carry out a road test then check using the XR25.
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hart d FAULTS NOTED BY WARNING LIGHT OPERATION
Chart ABS warning light illuminates intermittently while driving

Gnly consult this custormner complaint chart after a complete check using the XR25.

mm
-
S
'i"h".-
b

Check the computer feed valtage : 9.5 volts < correct voltage < 18,5 volts,

- check the battery charge {check the charging circuit if necessary),

- check the tightness of the battery terminals,
- ¢heck the ABS earths {tightness of the two earth bolts above the hydraulic assembly}.

Disconnect the computer and check the condition of the connections and the positioning of the shunt in
the 25 track connector (hetween track 16 and track 24}.

On the computer end, check the shunt opening pin between tracks 16 and 24 on the connector.
Also check the connections on connection R36 near to the battery (R254 + R256 for right hand drive

vehicles).

Carry out a complete check of the speed sensor circuits (condition of connectians, wiring, ...) leoking for
an intermittent short circuit or open circuit at [ow speed { < 25 mph {40 km/h)).

Carry out a road test then check using the XR25.
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FAULTS NOTED DURING BRAKING WITH ABS REGULATION
One or more wheels lock

M@-ﬂ;&b;&?ﬁp E

Only consult this customer complaint chart after a complete check using the XR25,

e b
el s

Reminder: Locking of the wheals on a vehicle fitted with AB% or tyre squeal, which the driver perceives
to be the wheels lacking, may be due to the normal reactions of the system and should not
ke automaticaily considered as a faul:

- locking permitted beiow 3.75 mph {6 km/h} {system is not active},

- braking with ABS requlation on 2 very poaor road {high degree of tyre squeal).

On the other hand, if the wheels really are locking, lift the vehicle s that the wheels may be turned and
check :

- For g possible incorrect speed sensor connection.
Use functions #01, #02, #03 and #04 while turning the respective wheels and check the results are

coherant.
If the value measured is zero, turn the other wheels to canfirm an incorrect sensor electrical connection

and repair the wiring.

- For a possible inversion of the pipes at the hydraulic assemibsly,
Use functions G03*, GO4*, GO5S* and GO6* while pressing the brake pedal and check for the 10 locking
{ unlocking cycles at the appropriate wheel.
If the 10 cycles are not performed at the wheel tested {wheel remains locked), check to see if they are
being performed at another wheel (confirmation of an incorrect cannaction | repairk
If the 10 cycles are not performed at a wheel and the pipe connections are correct, replace the
hydraulic assembly.
Check the condition of the ABS targets and their confarmity.
Also check the target / sensor gap over ane ratation of each of the wheels:
Front .3 mm < gap over one rotation < 1.5 mm
Rear 0.2 mm < gap over onerotation < 1.5 mm (for disc brakes)

If the fault persists after these tests, replace the hydraulic assembly,

Carry out a road test then check using the XR25.

%hgx%ﬁm.mt
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Charto

FAULTS NOTED DURING BRAKING WITH ABS REGULATION

Pulling

Only consult this customer complaint chart after a complete check using the XR25,

Remave the BA ABS fuse from the passenger
compartment connection unit and carry outa
road test with the ABS non aperational.

Does the fault persist under these conditions?

no

v

Lift the vehicle 5o the wheels may be turned
and check for :
- a possible incorrect speed sensor
connection,
a possible incorrect pipe connection an
the hydraulic assembly.
For both these tests, use the methods
described in Chart 5.

Check the condition of the ABS targets and
their canfarmity. Also check the target /
sensor gap over crne rbtation of each wheel |
the fault persists, replace the hydraulic
assembly.

I the brake pedal travel is relatively long,
bleed the braking circuit.
If the brake pedal travel is normal,
check the tyre inflation pressures,
the front axle assembly and check for any
leaks in the circuit.

yes —

Carry cut a road test then check using the XR25,

-
iy
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h 7 FAULTS HOTED DURING BRAKING WITH ABS REGULATION
Chart Wandering

Bl

% g s3] k. Only consult this customer complaint chart after a complete chack using the XR25.
§EECEEE A e

e

Remove the BA ABS fuse from the passenger
compartment connaction unit and carry out a
road test with the ABS non operational.
Does the fault persist under these conditions?

no

¢

Normal behaviour connected to the
operation of the system during the regulation
phase, mainly under conditions of
asymmetrical adherence ar on poor road

Raad holding fault not connected with the
ABS system.
Check the condition and conformity of the
brake linings, check the tyre inflation
pressures and front axle assembly, ..

yes —

surfaces.
T
Eﬁﬁg’g Jiinastd Carry put a road test then check using the XR25.
Egﬁiﬁ & o ﬁﬁ% 3
SR
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Chart 8 FAULTS NOTED DURING BRAKING WITH ABS REGULATION
d Unexpected ABS operation at low speed and low pedal effort
5 ; %ji“‘ hi %g
g» i35k E%Eg Only consult this custamer complaint chart atter a complete check using the XR25.
E%Hﬁ h*i%f A i ﬁé’&

Vilration or jerky pedal action may be experienced at the brake pedal. This is connected to the reactions
of the system under particular circumstances .

- crossing speed bumps,

tight bends when the inner rear whee| lifts,
[f the fault occurs under other circumstances, check the speed sensor connections {micro-cuts) and the

gaps.

Carry out a road test then check using the XR25,
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Chart 9 FAULTS NOTED DURING BRAKING WITH ABS REGULATION
ar Unexpected ABS operation on poor road surfaces
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7
- {ﬁ Only consuit this customer complaint chart after a complete check using the XR25.
:

On poor road surfaces it is normal to notice vibrations and jerky pedal action as well as a higher than

normal degree of tyre squeal than for good road surfaces.

The resulting impression of a variation in efficiency is normat,

Carry out 2 road test then check using the XR25.
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Chart10

FALILTS NOTED DURING BRAKING WITH ABS REGULATION

Unexpected AES aperation when using special equipment
{radig telephone, CB, r

-
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Only consult this customer complaint chart after a complete check using the

XR25.

Check that this eguipment has been correctly fitted with no modification to the original wiring, especially

that for the ABS system.

Carry out a road test then check using the XR25.
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FAULTS NOTED DURING BRAKING WITH ABS REGULATION

Chart 11 Brake pedal travel increases after regulation
[with irregular pedal when regulation hegan)

Only consult this customer complaint chart after a complete check using the XR25.

"
L
B33
1
i
i
=

Air in the hydraulic assembly regulation pipes to the braking circuits.

Bleed the brake circuits following the procedure in the Workshop Regair Manual, then use commands
G03* 10 GN&* on the XR25

After the operation carry out a road test with ABS regulation.

If the fault persists, repeat the operation once or twice maore.

If the customer complaint is particularly sertcus, and bleeding has not improved the situation, replace the
hydraulic assembly,

Carry aut a road test then check using the XR25.
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Chart 12 FAULTS NOTED DURING BRAKING WITH ABS REGULATION

2 Spongy pedal

T

3* it i Only consult this customer complaint chart after a complete check using the XR25,
Lt b %

AhTAE et

Airin the braking circuits.
Bleed the system fellowing the instructionsin the Weorkshap Repair Manual,

Repeat the operation if necessary,

Carry out a road test then check using the XR25,
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h 3 FAULTS NOTED DURING BRAKING WITH ABS REGULATION
Chart 1 Vibrations / jerky operation of the brake pedal
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Gnly consult this customer complaint chart after a complete check using the XR25.

“ Narma! brake pedal reaction during ABS regulation. “
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Carry out a road test then check using the XR25.
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FAULTS NOTED DURING BRAKING WITH ABS REGULATION
Naise from the pump, pipes or hydraulic assembly

Only consult this customer complzint chart after a complete check using the XR25.

- Vibration of the assembly. check the rubber maunting blacks for the assembly are fittad and are in

good condition _
- Vibration of the pipes: check that the pipes are correctly clippad inta their mountings and there is ne
contact between pipes or between pipes and the bodywork.

To determine the source of the noise, use functions GO3*, GO4*, G05* and G06* on the XR25.
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14 Carry qut a road test then check using the XR25,
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Chart 15 OTHER CASES
ar ABS warning light does not illuminate, computer disconnected
f L % 3 it ixgi
4 e e sk 1 b . ] )
%3{ o 4 g% Only consult this customer complaint chart after a complete check using the XR25.
i pe SR
AR R

Discannect the ABS computer,
Check for the shunt between tracks 16 and 24 on the computer connector.

i ——— — B [T . S g ———

Fnsure cantinuity betweesn track 24 on the computer connector and the ABS earth.,

Carry out a road test then check using the XR25.
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OTHER CASES

Chart 16 No communication with ABS computer

Only consult this customer complaint chart after a camplete check using the XR25.

.

Ensure the XR25 is not faulty by trying to communicate with the computer on another vehicle.

Check the {50 interface is set to position 58, that the latest XR25 cassette and the correct access code are
heing used.

Check the bhattery valtage and carry out any cperations necessary to ensure a correct voltage is obtained
(9.5 volts < Battery voltage <2 18.5 volts).

Check the presence and condition of the ABS fuse in the passenger compartment cannection unit (5 A).
Check the connection of the computer connector and the condition of its connections.

Check the connection of the 14 track connection R36 ABS / Dashboard (R254 + R255 for RHD) in the
scuttle panel near the battery and check the condition of the connectians,

Check the ABS rarths {tightness of the two earth bolts above the hydraulic assemibbly).

Check the camputer is correctly fect:
- earth on tracks 25 and 24 of the 25 track connector,

- +afterignition on track 33 of the 25 track connector.

Check the diagnastic socket is correctly fed:
- 4+ before ignition ontrack 16,
- parth on track 5.

Check the continuity and insulation of the lines between the diagnostic socket / ABS computer:
- between track 20 on the computer connector and track 15 on the diagnrastic socket,
- between track 6 on the computer connector and track 7 on the diagnostic socket.

If dialogue still cannot be established after these tests, replace the ABS computer,

Carry out a road test then check using the XR25.

e e
£
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USING THE COMMAND MODES

Operating the solenoid valves for hydraulic testing : GO3* to GO&"

Lift the vehicle so the wheels may be turned and check they are free to move,
Hold the brake pedal down to prevent the wheel being tested from turning when rotated by hand {do

not apely too great a pressure to the pedal - ensure the wheel is at the locking limit).

Enter GOX*

—» 10 locking / unlocking cycles should be noted at the wheel concerned.

Operating the pump motor: GOE*

Enter GOB*

—» The motor should operate for 2 seconds,

BERAR4A] 0
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