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General braking circuit operating diagram
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NOTE:

The following diagrams are general operating diagrams. On ne account are they to be taken as a reference
point for the connection and allacation of circuits. When replacing one of the companents of a vehicle's
braking system, always mark the pipes before dismantling them, in order to ensure that they are
reconnected in their eriginal positions.

“X" BRAKING
with load-linked |imiter

97 363
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8290 E 293 B 293 ABS | B 290 ABS B 292

E 206 B 208 B 29G B 296 ABS B 294

B 297 B ZGF B 295 B 297 ABS

B 29E B 294 B 298 ABS | B 29H ARS

8 29+ B 29F ABS B 29 ABRS

E 208 B 294 ABS | B 29E ABS

B 29 B 298 ABS | MODB7.06

D087 05 | B 298 ABS . 4
B 29E ABS MOD 87.06
) MODAE7.05 -

FRONT BRAKES {dimensions in mmj}
Wheel cylinder diameter 54 60 b0 54 54
Disc diameter 259 280 280 259 259
Disc thickness 20 22 22 20 20
Minirmum disc thickness® 18 20 20 18 18
Lining thickress {including suppon bracket) 18 18 18 18 18
Minimum lining thickness {including support 6 6 & 6 &
bracket)
Maximum disc run-oul 007 Daz 0.07 .07 Q.07
REAR BRAKES (distances in mm)
Wheel cylinder diameter 22 36 36 36 36
Drum diameters 2285 - - -
Maximum diameter of drums afrer machining 2295 - - -
Dise diameter 254 254 254 254
Dise thickness - 12 12 10.5 10.%
RAinimurm disc thickness® 10.5 10.5 95 a5
Lirming width 40 - - -
Lining thickness {including support bracket) 7 14 14 14 14
Minimum lining thickmess (including suppart 25 b b b b
bracket)
MASTER .C‘!'LIHDEFL [dimensions in mm)
Diameter 206 238 238 206 22

* Brake discs cannot be machined. They must be reptaced i they are scored or excessively worn,
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Tightening torques (in daNm)
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B2%3 X up 1o the end of the 1988 model

* Adholtis
** tholts
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Tightening torques (in daNm)
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B29 X from 1989 model

*  4dhbolts
Tt L hnltc
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Tightening torques (in daNm)
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93* ou
10T

16

2itjou
0,8 (2]

" {1) Disc brakes
{21 Drum brakes
* 4 holts

** 8 holts




GENERAL
Tightening torques (in daNm)

@ DIMENSHONS TIGHTENING TORQUE
Bleed screw 0&6tc0.8
Fromt wheel cylinder hosas M10 x 100 1.3
Rear arm hoses M10 x 100 1.3
Rear wheel cylinder power supply M0 x 100 1.3
M 10 = 100
Master cylinder oullets or 1.3
MT2 x 100
M10 = 100
Limiter inputs ar 1.3
M12 x 16D
M 10 = 100
Lirmiter outputs or 1.3
M12 x 100
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Front axle adjustment values
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F
ANGLES VALUES ﬁg’;ﬁ;‘f ADJUSTMENT
CASTER Manual PAS
SLEering
5 I* 2° 4° HA -H2 = 10mm
N 1° 30 1° 30 H5-H2 = 35mm ADIUSTABLE
P 10 3 H5-HZ = 60 mm by puiling
R P a° 30 2° 30 H5-HZ2 = 85%mm 1turn= 15
[ I-l-" a° 2° H%-H2 = 110 mm
Voo
“;; \‘xﬁ_ : Max. right/left difference
T s bl i =1°
o* = 30’
Max. right/left UNLADEN NON ADJUSTABLE
difference= 1"
after caster adjustment
12°30" * 30"
Max. right/left UNLADEM MOMN ADJUSTABLE
-__,n- difference=1°
! after caster adjustment
— ; Is"r
| ""
- -"'«"-".-71- j\.-'...-" o
PARALLEL{SM
e of o
i .]11 ..i_ J- For two wheels Adjustable by
1% "'|'| .':-"'j E" Toe-out | rotating the
g iy 0°30" ¢ 10° UNLADGEN steering tie-rod
i '|:|‘ath L {3mm % 1) sleeves
I|:|| * I::II b o ,':I'III -':'II 1turn = 30
dl _u i -ﬂ':'l {3mm)
78423
POSITION FOR TIGHTENING
| RLUBBER BLSHES
UNLADEN
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Rear axle angle adjustment values 30
ANGLES VALUES FOSITION ADJUSTMENT
CASTER
-1715" + 30" UNLADGEN NON ADJUSTABLE
PaRALLELISA
1 1
ﬁhﬂ* ,-ﬂ“!' -0°10°  10' Adjustment by
b il (-1mm + 1) UNLADEN shims on the
i l}“ ‘f"/ bearing arm pivot.
|III |III ﬁ"n— I|',
Ilm ' Jmlf
78 423
POSITION FOR TIGHTERING
RUBBER BUSHES

51603

UMNLADEN
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&=

e N

B 027

Distance HS 1s maasured between the ground and
the centre of the central arm pivot.

A7 8061
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TYPE QUANTITY UNITS CONCERMNED

Elf-Multi F Qi seal lips.

Smear Roadwhes| bolt threads.
Molykote BR2 24 cm3 Steering bax.

Smear Drive shaft splines at gearbox end.
CAF 4/60 THIXO 1102 drops Driveshafll rollpin holes.
Molykote 33 Medium Smear Anti-roll bar bearing bushes.
Loctite FRENBLOC ' 1o 2 drops Axial ball-jaint threads.

Rear brake plale fixing balt.
Loctite "SCELBLOC™
5 ta b drops Transmission stub axte

SAE BOW Oil .

Smear Rear wheel stub axle

Parts to be repiaced when dismantled

- Axial ball-joint retaines.

Balance weight clips.

Hub bearings.

- Bellows.

- LUCAS (Girling) caliper guide screws.

Stub axle brake nut
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FRONT AXLE
Independently sprung wheels.

Suspension arm pivoling via -

chassis end, upper and lower arms on rubber bushings,

- (wheel| end, stub axle carrier on sealed ball-joints) .

Rack and pinion steering and axial ball-joints.

Front wheel drive via two driveshafts incarporating constant velocity joints.

Front hubs mounted on dual row ball bearings.
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FRONT AXLE - PURPOSE

The front axle must ensure constant contact between the wheels and the ground, as well as providing
passenger and driver comfort.

Fr-::nt_ axle geometry involves several angles and parameters which contribute to producing the results
mentianed above.

These various elements are:

The caster angle

This is the angle farmed by the kingpin axis and the vertical axis, viewed from the side of the vehicle.

It ensures:
- steadiness of course straight ahead F\Y
- self-centring when cornering, | .

- & tendency 1o draw the wheels towards each

other [(balance i produced by the combined
action of both wheels),

AV

B8 00
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FRONT AXLE - KINGPN INCLINATHON [KKP)

This is the angle formed by the kingpin axis and the vertical, viewed from the front of the vehicle;

- It reduces castor offset,

together with the ground otfset, it helps the wheels 1o seif-centre.

b L
positive offsat nagative offset

BEO11

NOTE:

Negative offset enables the vehicle to hold is course when braking is unequally distributed,
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FRONT AXIS - KPI

Example Exampis
of positiva offset of negativa offset

a L
!

F1

ap 01z

It is possible that the braking force on one front wheel may be stronger than the braking force on the ather
(caused by grip, brake condition, eic.); for example, the braking force on the left-hand front wheel may he
(F1}, while it is ([F2} on the right-hand frant wheel. In the |atter case, the right-hand front wheel, which brakes
harder, turns more stowly than the left-hand front wheel, pulling the vehicle to the right.

I the offset is positive, and since (F2] is greater than (Ft), the right-hand front wheel tends to swerve to the
nght under the influence of torque F2 x DA. This “toe-out” of the right-hand fromt wheel is added to the
pulling ta the right caused by the faulty braking.

On the other hand, if the offset is negative, the right-hand wheel tends to swerve to the left under the
influence of torque F2 x OA. This "toe-in” tends 1o counteract Lhe effect of the pulling to the right caused by

faulty braking.

NOTE:

Front axle negatlive offset does not necessarily require an "X" hraking layout. However, if such a layout is
chosen, negative offset is essential,
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FRONT AXLE - CAMBER ANGLE

Thisis the angle formed by the whee| and the vertical when viewed from the front of the vehidle.

It keeps the steering steady,

It transfers the load to the inner bearing,

It influences the offset.

BRO1T

Included angle

Thisis the sum of the KP| + 90° + the camber angle:

- L delarmines the stub angle geometry.

B3 D13
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FRONT AXLE - PARALLELISM

This is the ditference in length between the frant and the rear of the wheels of the same axle.

The purpose af the parallelism is to counteract the elfects of the camber angle.

A
et d - - A a
| g L
toe-out toe-in
a>h 3< b

B 14

Distribution or alignment

This invoives equally dividing the paralielism amaongst all the wheels.

o

BE D15
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FRONT AXLE - STEERING BOX HEIGHT

Suspension with a large travel, logether wilh a transverse arm front axle and relatively short steering arms

praduces a variationin parallelism.

881G

For example:

The travel (D) in the suspension will cause the whee! parallelism 1o vary somewhat depending on the height

of the stearing box.
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. FRONT AXLE - INTERACTION

INTERACTION between the various parameters of the frant axle. In vehicles in the RENAULT range which have
ane ar more of these adjustable parameters;

the caster influences the steering hox position and the camber,;

the camber influences the caster:

the KPI| exeris the same influence as the camber;

the stegring box height position influences the parallelism and distribution.

Special system

The RENAYLT 25 is fitted with a specially designed front axle, the purpose of which is to reduce:
the “nasedive” effect during hard braking;
- the "liHing” etfect during acceleratian.

This syslemis known as "anti-nosedive”.

Anti-npsedive

the lower suspension arm is inclined forwards, - The tower suspension arm ball-joint moves
forw.rd when the body "nosedives”.

AV

§80148
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FRONT AXLE - 5PECIAL SYSTEM

When braking, the stub axle carrier is subjected
to considerable force which tends to make it

turnin the same direction as the wheel.

AV

The stub axle carrier opposes any farward
movement of the lower ball-joint, thereby

restricting the nosedive effect af the front of
the vehicle.

The lower suspension arm ball-joint moves
backwards when the front of the body lifts.

$ f
AV A

AV

+ A< B

- When accelerating, the wheel pulis the stub
axle carner forwards.

B < B

Anti-lifting

- the lower suspension arm is inclined forwards.

AV

AV

A

=

The stub axle carrier opposes any backward
mavement of the lower ball-joint, thereby

restricting the lifting effect at the front of the
vehicle.

AV
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BRAKING 5Y5STEM

The purpose of the braking system i5 to SLOW DOWMN and 5TOP the vehigle under the best possible
conditians, i e with:

# EFFICIENCY As quickly as possible and over the shortest possible distance.

& STABILITY

Maintatning the vehicle’s course.

# PROGRESSIVE With a hraking effect gropertianal 1o the eHorl exerted by the driver.

1

8 COMFORT Requiring miramum effort by the driver.

BASIC PRINCIPLE

B7 &40

The wheels are slowed down by the FRICTION of a fixed chassis element against an integral part of the
rotating wheel.

We now know that:

WEIGHT TRANSFER 1akes place during braking; the front axle is over-lcaded while the rear axle is
sublected to a reduction in load. This means that the front wheels are more likely to lock before the rear
wheels.

On the other hand, H the wheels of the same axle da not brake equally, the vehicle will gull to the side of
the whee! braking the harder.

WwWe can therefore conclude that:

Braking must be HARDER on the front wheels than on the rear wheals and braking must be EQUAL for
wheels of the same axle,

A braking circuit must therefore he designed which can achieve the results and characteristics describyed
above. '
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BRAKING SYSTEM - MASTER CYLINDER
PURPOSE
The master cylinder converts the mechanical pressure on the gedal into hydraulic pressure.

The driver causes the master cylinder gistans to move. During braking, these force brake Huid towards the
wheel cylinders.

TANDEM MASTER CYLINDER

f
Bacondary pomary
primary
secondary circujt | B 6 A
\ | X | Jj_.r
" A L: : |
.
— l. -, —f 1
_ ) g I RN rite=—44 _
!i " - o 51 'Hr hxx
I . - Ill | ! \
i 7 18 7 2 5

This camprises;

A baody (1), which is connected to the reservoir by two holes which ensure primary and secondary feed to
the braking circuils and to the rollpins (7)

- Twao pistans: a primary (2) and a secondary piston (3). Each piston has an axial, oblong aperture thraugh
which the rollpin passes during the pistan’s stroke. The head of each piston has a hole through which the
valve (&) slides.

- Cup washers (5) and {6). These seal the feed chamber (A) and the pressure chamber {8).
- Twao valves (8) which provide a link between the reservoir and the pressure chamber. To facilitate this, the

stem of each valve has flats which enable the fluid to flow through the piston head, which is made of
elastemer and provides a seal on the piston face.
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BRAKING S5¥Y5TEM - OPERATION

The primary (2} and secondary {3) pistons slide within the body {1).

® Rest pasition

The pistons are held against the rollpin by their
return spring (10} The valves, which are also
held against the rolipin, do not come into
contact with the cup washers. This therefore re-
establishes the link between the reservoir and
the pressure chambers.

# Braking position

The pushrod pushes the piston and the primary
cup washer forwards. The valve spring causes

the valve Lo resl against the primary cup
washer, thereby i1solating the reservoir pressure

—_—— .

chamber. The pressure of the fluid in the '
primary circuit therefore rises. ‘hﬁ — .
. . HLS ~owme
This pressure causes the secondary pistan Lo __—_J e
-1 P

mgve; Lhe secondary valve rests against the
secondary cup washer and the fluid pressure in
the secondary circuit nses.

This increase in pressure only happens once all
the pistons in the wheel ¢ylinders have
completed their stroke, in other words, when
the braking limings have come into contact with

the drum or disc.

& Braking reiease position

Cnce the pressure has been released, the
prmary and secandary pistons return to their
rest position under the influence of the return
springs (10},

The hydraulic pressure in the circuits falls.

Since the pistons return more quickly than the
fluid, a vacuum is ¢reated in the operating
chamber: the valves are no longer in contact
with the cup washers and the fluid i5 sucked
from the reservegir.
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BRAKING 3YSTEM - SERVO ASSISTANCE

PURPOSE

The servo-assistance {or brake serves) is intended 1o increase the effart exerted on the pedal, which altows
the driver;

etther to achieve a given braking effect with less effort
or ta achieve harder braking using the same effort.

The brake servos draw their power either from the vacuum in the inlet manifold {in petrol engines) or from
the vacuum created by a vacuum pump (in diesel engines).

The “"Master-Vac”

This is a brake serva which acts on a master cylinder.

Operating diagram

Front - rear

Chambar connacting J ”L
Z -Atmospheric pressure 1 valve

va ' T /’_j
mxy_[r_— id =, 0 | 707 [_jra

Whaal
— 7} Master cylindar L calipar/

T =l

"'\..H__,-"

-r'"-’....,’-..
rear front Chamber
Chamber

In the rest phase
Valve {1}is open, valve {2) is closed.

The front and rear chambers are subjected to the engine vacuum and the spring pushes the piston
backwards. .

In the cperating phase
Valve (1) is closed, valve (2) i< open.

The rear chamber is subjected to atmospheric pressure, the frant chamber to the engine vacuum, which
produces piston imbalance and “assistance” to the effort exerted on the pedal.
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BRAKING 5YSTEM - THE MASTER-VAC

ACTUAL DIAGRAM

Rest phase

- The engine vacuvum effect is transmitted ta the
front chamber via valve (3).

- The connecting valve {1} is lifted from its seat
{2), which allows the vacuum to pass through to
the rear chamber via thanneis {8) and {4).

- Since there is a vacuum in the front and rear
chambers, the piston {10) is kept in its rest
position by i1s spring (V1)

Operating phase
151 phase:

The movement of the pushrod (8} causes the
valve (1) toc come to rest on its seat {2).

- The vacuum from the rear chamber is cut off.

The plunger compresses the thiust washer [5].

2nd phase;
The plunger {9) separates fram valve {1).

- Air at atmospheri¢ pressure enters the rear
chambaer after passing through filter {12),

The pressure difference between the chambers
induces movemnent of the piston {10).
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BRAKING 5Y5TEM - THE MASTER-VAC

Braking maintained

- Having achieved the reguired degree of
deceieration, the driver maintains constant
pressure an the pedal.

- The pushrod {B) and the plunger (9] remain
staticnary but the piston still moves alittle.

The central section of the Lhrust washer
slackens.

The plunger (9) once again comes to rest
agamnst the valve [1).

- The supply of air at atmospheric pressure is cut
off,

- The bprake servo assistance is held at this
pressure.

Return to the rest position
- The rod {8) ts pushed back by spring (7) and the valve {1} lifts irom its seat.
- Both chambers are subjected to the engine vacuum.

- The pisten (10} is pushed back by the spring (7).

THE TWIN MASTER-VAC

Basic principle

_ Chamber connacting
_ Chamber connecting valve
Atmospheric valve {1t front to 18t rear] 18t fromt to Tat rear L
Prassura vahe | - e : —P i
_‘.,.-"

N e 1 L o =50 R\

)
i}! g?: 7/——| Master nvlind‘-nrw[>

' caliper/
eylindars

Chambar connacting
valva [1st rear to 2nd raar)
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BRAKING SYSTEM - THE MASTER-VAC
This operates in a similar way to the single masiar-vac.

it has 1he advantage of providing greater servo assistance with the same diameter, since there are two pistons
instead of one.

r—'——|___"1

a1/

Disc brakes

Front wheel disc brakes

They are comprised af:
[F7] Paas Callpar

|_’ . //f{ - the dis¢, which is an integral part of the wheel;
- )l’ Saal - integral parts of the chassis:
L s the caliper bracket,
® the pads,
» N & the caliper®.
.-[ 1
- Releasing components:
] Support bracket
_I_ . # the disc run-gut,
Disc I (] e theseal.
—— Stut axle
carrier

* The most widespread type is the floating caliper. Firstly, the pad is pushed against the gisc by the piston.
Then, since the piston can advance no further, the caliper moves with respect ta the caliper bracket and
pushes the second pad against the disc.
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Braking SYSTEM - Dis¢ BRAKES
Rear whee! disc brakes
With auternatically adjusting handbrake system.
Handbrake operating laver

Piston

operating rod.

Spring pressad
on 1o sleeve

Stak of

Ball atop
and plate

« Belleville » spri washears

Handbrake plunger car

Retum spring

Qperating rod
with 5 thraads and
retained by
plungsr cam

HAMDERAKE OPERATION

Applying the handbrake
pushes the rod, compressing the flexi
“Bellevitle” washers.

the rod pushes the sleeve, which presses on
pisten, which in turn pushes the pad.

of which is in the piston, will tighten on 1o
sleeve.

the movement of the rod will therefore ca
the pisten and the pad 1o move.

Harjdhra ke released

- The "stack” of washers pulls on the control rod.,

- The rod pulls on the sleeve,

The sleeve tends to screw on to the rod but is
prevented from doing 5o by the spring. In fact,
in this direction of rotatian, the spring, one end

The handbrake lever moves the cam, which -

ble

1he

-

the

Wse

The sieeve, pressing on the thrust race, tends Lo
unscrew, causing the spring {which is secured to
the sleeve) to unscrew in the same direction.

Distance (D) Lends to increase.

Applying the footbrake

The piston moves and the sleeve moves with it
via the thrust race, the thrust washer and its
retaining clip.

The spring loasens and the sleeve unscrews.

Distance (D) increase in proportion to the wear
an the pads.

Footbrake released

The seal pulls back the piston,

The clearance of = 0.5 rnm enables the piston
Lo return.
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Braking SYSTEM - DRUM BRAKES [automatically adjusting)

GIRLING System

;

DESCRIPTION

- A link rod {B} of variable length, due toa its
toothed nut (3), threaded rod {1} and steeve (2).

- An integral, jointed lever {C} at {4) an the
handbrake lever, held against link rod (B) by a
spring {5).

Lever (L), plus finger (D) which engages
1oothed nut {3).

- The handbrake lever rable is attached to the
secondary brake shoe.

j = daal amount
of play hatweaan
the shoas and
the drum bmkes

OPERATION

Brakes applied:

Laading
shoe

- Thethoes separate, theraby freeing link rod [B) and enabling lever {C} 1o pivot around axis {4).
- Finger (D) on lever {C) rises and causes the nut (3) 1o rotate.

- The retation of nul {3} lengthens the tie rod (B).

Brakes released:

- ‘When the brake shoes return, lever {C) returns 1o its ariginal position,

- Finger {D) can oniy engage the next tosth on nut {3) when the return movement of the brake shoes is

adequate, i.e. when the clearance between the lining and the drum is significant.
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BRAKIMG 5YSTEM - DRUM BRAKES

BENOHX SYSTEM
i — T R
T B
—
[ ' i =, £
oAl PN
‘f/ O I'r T E \

DESCRIPTION

- A lever {C), pivoling around the upper part of
the primary brake shoe and toothed along its
lower edge.

- A ratchet (D) which meshes with the
readjusting tever {C} via spring {F).

':- i | D
f’ ( || | - Alink rod {B) attached to the secondary brake
| “ | / shoe by & spring (E) and which drives (C) via a
| A / ! hole {L}.
I ) —y ey L .
'{ A g - Clearance (]} defines the ideal clearance
\ m between brake shoes and drum,
F _ . - Aspring (R} returns the brake shoes to Lheir rest
position,
e
Leading ahoa }IE
] .J !-1‘
Hardbrake
aperating Trailing
| lavar Shoe
OPERATION

Brakes applied:

- When the clearance between shoes and drum is greater than c¢learance {1): the brake shoes move apart,
the secondary shoe moves the link rod (B) which in turn maoves lever {C) (after taking up clearance {J)).

Lever (C} moves and passes over the number

be taken up.

Brakes released:

Lever {C) is prevented from relurning by the ralchet {D).

ol teeth in gquadrant (D} which corresponds to the clearance to

- The spring (R) pulls back the brake shoes against the link rod (B} via lever {C) and the handbrake lever.

- Clearance {J) therefore defines the ideal clearance between brake shoes and deum
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BRAKING S¥5TEM - BRAKE LIMITER

This allows the rear circuit pressure 1o be varied, with respect to two parameters:

- the pressure level in the Iron gircuit;

- The rear axle {oad, as a result of the tension of the spring linked to the rear suspension.

‘_
W
-

Bk ki

B

F2

R Hﬁﬁ“‘.‘kx‘*
] P S — —

o
R

T T L }1‘_.&1_

R

1
1l 3

F1

Raar circuit

Mastar
eylinder
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Braking SYSTEM - BRAKE LIMITER
QPERATION
Rest position

Lever {1}, linked 1o the suspension, exerts a force (F1) on the piston {P) in proportion to the rear axle load.
Rubber cup washer {C) |ifts from its seat, allowing the fluid irto the rear circuit.

Brakes applied

- Phase 1:
The pressure in the front and rear circuits increases equaily, creating a force (F2) on the piston (caused by
the pressiure on section (51)), which is opposed to {F1).

- Phase2
When (F2) becomes greater than (F1), the piston mowes, cauiing cup washer [C) to rest on its seat. The rear
CircLit 1s now cut off.

- Phase 3
As the pressure fram the master cylinder continues 1o incresse in the chamber (CH), it distorts the rubber
cup washer and acts on the surface area {52 > $1), causing the pistan to maove.

The link between the front and rear Circuits is restared. The force resulting from this increase in pressure on
{51) is once again greater than (F1} and the piston once more cuts off the rear cirewit.

Any further increase in pressure will restart the entire operation.

Brakes reieased

The drop in pressure from the master cylinder creates a *leak” between the rear circuit and the chamber (CH}
since the interior of the cup washer, under these conditions, can no longer pravide a seal an the gudgeon pin,
causing it to return 1o ils rest position.

‘ Prassure

F1 > F1 Pedal sffort
BB 019
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PAS

PURPOSE

Fower-assisted steering enables:

- less effort to be exerted on the steering wheel;

- ahigher reduction ratig.

OPERATION

In addition to conventional meachanical
componants, the systerm includes:

a8 hydraulic pump driven by the engine,
inCluding the ail reservoir and the regulataor

a rolary valve integral with the rack and pinion
at one end and with the steering wheel, via the
steering calumn, ai the other.

- a gouble-action jack built in to the steering
box.

- a set of pipes and hases linking the various
companents,

Valve

PP o ol A
T - ]
i fj:ﬂ

— Operating cylindar

B8 020
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PAS
HIGH-PRESSURE PUMP

Description

5 o BT T

The pump flow is constant and equal ta 10
l/minute (regulator outlet), regardless of its speed
ol rotation.

The flow regulator (11) is integral with the body
of the pump.

It controls the pump flow and limits maximum
pressure to 95 bar.

From the oulside, the high-pressure pumgp tooks
identical to the one fitted until now, But its flow
and pressure characleristics have develaped
stgnificantly. Pumps are (herefore not
interchangeakle.

10

11

Driveshaft,

Pump body.

Reservair,
Dipstick,
Cap.

Stator.

Front plate.

Rear plale.

Rotor

Cover plate.

- Regulalor,
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PAS
FLOW REGULATOR

This is part of the pump body; it controls the
pump flow and restricts the maximum pressure of
the system,

1 -Valve feed hale.

2 - 0il input hole.

3 - Recyding hole,

- Flow regulatar spring.
- Pressure limiter spring.

R o~ 0N i

- Flow requlatar valve. B3 7091
- Pressure limiter ball valve,
- Connecting channel {transmits oil pressure 1o
both sides of valve (6}
3 - Qil flow hale when idling.
OPERATION
It adjusts the data from the pumnp 1o each particular phase of aperation.
There are three phases of operalion:
- parking manoeuvres;
- astraight course at all engine speeds;
- fulllock manoeuvres (wheel against the kerb ar in a pothole, rack at end of travel, etc.}.
P = pump pressure V = speed at throat
P = pressure at throat R = ball spring loading
v = Ol speed (flow) r = piston spring leading
Piston spring Reszarvoir Pump pressure
IZT _ W-
/ P
/ Pv PV Rotating
% valve

)

LT LT T T

a8 021
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PAS
Parking or low speed manoeuvreas

Under these circumstances, the engine turns slowly, the il flow and therefore the speed (v} and the prassure
{P) supplied by the pump are not very high.

The difference etween (P} and (p) is very small and can be expresset as: p + ¢ > P
The piston will therefore remain against the plug.

The jack will be fed by the pressure {P) issuing from the pump.

Travelling straight ahead

The pump rolates faster than the siluation above, producing a faster flow and therefore a higher speed (v)
and pressure {p).

As the flow, and itherefore the speed, increases, the difference between pressures (PY and (p} increases {in
fact, the difference in pressures depends on the difference in the squares of the speeds).

This therefore gives: p+r=<p

The piston will move and allow oil 1o reéturn to the reservoir. There will therefore be a run-out which will
cause the pressure supply to the jack to fall.

There will therefore be reduced servo assistance at high engine speed.

Full lock manoeuvres

In this event, the rack and the jack are blocked.

It is na {onger possible for oif to pass to the rotary valve or the jack,

itis asif the regulator output to the rotary valve were blocked.

There is no flow and the pump pressure (P} prevails throughout the regulating zone.

The piston, which is subjected to pressure {P) on both sides, will come into ¢contact with the plug as a result of
the spring force (r}.

Pressure (P) will be higher than spring (R} and the ball will rise, causing the pressure to fall.
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PAS

DESCRIPTION OF THE ROTARY VALVE

P [+
. ‘I 5
4|| f-s f? <y N TN
".I' ;’f \\x N '*\\
II ..1
I - \\\ S
Jf__ Pan¥l I ey — - . LN
L[~ L g \ N
e s’ .
N u
1#"; l--__.--"'--. y | o, ¥H'LI
|_ I\H -
I 1
5 7 ot ___;/f
| ..__.-"”d_ '
! T
‘
VG vD
B& 22
1 - Valve body. OPERATION
2 - Pinign/distributor (rack connection).
3 - Rotor (steering wheel connection). The torque exerted at the valve inlet causes the
4 - Torsion bar. rotor to turn through a given angle with respact
5% - Brakeshoes. to the pinignidistributaor.
A - Oilinlet
R - Ol return 1o reservoir, This retor/pinion/distributor angle corresponds to
a pressure which acts ¢on the jack piston and
VG - Leftjack supply. applies a force 1o the rack.
VD - Right jack supply.

Once this force becomes greater than the wheet
resistance, the rack mowves and the car can ba
steered.

The movement of the rack causes the pinian to
mave alse, therefore the distribution angte will be
reduced and the steering wheel will have to be
turred further to continue steering.
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PAS
DUEL ACTION JACK

This power unit is an integral part of the rack and
it alone is responsible for maving the rack.

- Piston.

- Rack bush.

- Seal bush.

- Locking ring.

-ring.

- Lip-type seal.

- Internal lip-1ype seal.

- Piston seal (square section).

T =l @ N B L) B =

B3 i9d
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PAS - ROTARY VALVE DPERATING PRINCIPLE

{“Meutral” position ).

since no force is applied to the steering wheel, the
torsion bar (7)) keeps the rotor {9) and the
distributor (8) in the "neutral” pasition.

Tha oil arriving from the pump via charnnel (1)
feeds the jack on bath sides and returns to the
reservoir via channel {2).

#3401

274611

Wheels locked

By applying force to the steering wheel, the
torsion bar is distorted, which moves the rotor
with respect to the distributor,

This has the effect of cutting off the supply to ane
side of the jack and of feeding the other side.

The jack, which is fed asymmetrically, maves,
taking the rack with it

VD -
VG -

Right jack
Left jack

Safety gdevice

The torsaon bar {7) links the rotary distributor (8)
the valve {3).

The movement of these two elements is restricted’

by a mechanical stop.

If serve assistance is nat available fengine stopped
or after a breakdown) Lhis stop forms a
mechanical link between the steering wheel and
1he steering pinion.

Mechanical safety device if servo assistance is
lost.

DISTRIBUTOR/PINION

88023
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PAS

PRINCIPLE OF VARIABLE SERVQ ASSISTED STEERING

HIGH-PRESSURE PUMP

Purpose:

- To provide better servo assistance during manoeuvres when the vehicle is stationary or at |low speed.

- Toincrease the accuracy of the vehicte's course as il gathers speed, so as to achieve mare controlled driving.

Operating diagram

Qil reservair,
High-pressure pump.
Rotary valve.

Built-in jack.

Serva controller.

- Cacler.

h o b b -
1

BP - Low pressure.
HP - High pressure.
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PAS - THE SERVO CONTROLLER

Thisis a flow regulatar aperated by a stepper motor which directs an il flow to the reservoir according 1o the

vehicle speed information.

The direcied ai! flow therefore varies according to the speed of the vehicle and has the effect of regulating

the oil pressure which acts on the steering jack.

In fact, the higher the directed flow, the lower the servo assistance pressure.

Vehicle speed
information
Dashboarg

Ratary valve

...... ' v

Jack

Durected
Fliiw

Reseryonr

|

I

|

i

: {omputer [————f tepper
. ot
i

I F 3

1

]

1

i

1

1

]

]

§

! -

[ Position
|

I SErLOr
|

|

|

i

L

SERVO-REGULATOR OPERATING PRENCIFLE

—— e BN MR B R A e . e o . = o EE N B BN BN EE R EE Ab M e e e e — —

- Stepper malor,

- Screw drive??.
Needle,

- Position sensor.

- Pressure regulator.

L B QT W |
1

In accordance with the input received (vehicle
speed, position sensor data, etc), the computer
delermines the oil flow required (o control the
servo assistance pressure under driving conditions.

The stepper motor, controlled by tha computer,
determines the needle position by acting on the
threaded drive.

As a result of the needle's tapered design??, part
of the flow of oil 1o the reservoir corresponds ta
each position of the need)e??

DR = Regulated flow fram the pump {high
pressure)
Directed flow to the reservoir [low
pressuregl.

Dd
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BRAKE FLLIED RENEWAL INTERVALS

The techinicat features of our brakes, particularly our disk brakes {low conductivity hollow pistons, small
amount of fluid in the eylinder, sliding calipers, avoiding the presence of spare fluid in the warmest part of
the wheel} have allowed us to reduce the risk of vapour lock ta 2 minimum, even when the brakes are being
used intensively (in mountainous regions).

Nonetheless, current brake fluids deteriarale slightly during their first lew months of use as their humidity
level gradually increases, which means that the recommended intervals for changing the fluid are:

- avery 36,000 miles (50 000 km) on petral vehicles,
- every 40,000 miles (60 000 km) on diesel vehicles.

Topping up the level:

The brake fluid level in the reservair falls gradually as the pads and brake shoes wear. It is pointless tapping
up this level since the levet will return Lo normal when the pads are next changed. Naturally, however, it must
not ke allowed to fall below the minimum level mark.,

Approved brake fluids:

If two incompatible brake Huids are mixed together in the brake circuit, damage Lo the cup washers could
lead to a sericus risk of leakage. To avoid this happening, only fluids inspected and approved by our
laboratgries are 1o be used, which are in accordance with standard 5AE 11703,

Dot 3 or Dot 4 All types excapl Trafic and Master after 89.03

Dot 4 aniy Trafic and Master after B3.03
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&

Connections between masler cylinder, front
calipers, brake limiter and rear wheel cylinders are
made using METRIC THREALD pipe unions.

As a result, it is important to use only parts
menticned in the Parts Catlalogue for this vehicle.

identification of parts:
- SHAPE of the end of steel or copper PIPES {A}

- SHAPE of THREADED BORES in wheel cylinders
(B}

- UNIONS lor GREEN or BLACK piping: 11 mm or
12 mm, hexagonal {C).

"t e
7
B
”???’?ﬁ’“’”f//fi
C

VB 491

Influence of angles

Influence of the various angles an ¢ourse-halding
and on vehicle 1yre wear.

CAMBER

The important factor is the difference between
left and right-hand angles. A difference greater
than one degree heltween Lhe Lwa sides will
produce offset, which will have to be corrected by
1he steering wheel, causing abnormal tyre wear

CASTER

The important factor is the difference between
teft and right-hand angles. A difference greater
lhan one degree between the two sides will
produce offset, which will have to be corrected by
the steering wheel, causing abnormal tyre wear.

This is characterised by pulling to the side with the
smaller angle a2t constant speed

STEERING BOX HEIGHT

This setting affects the variation in parallelism
when the suspension is lifted ar lowered.

Variations in parallelism between the right-hand
and left-hand wheels lead to {without the
steering wheel changing position):

- offset ta one side an acceleration;

offset to the other side on deceteration:

- diffeculties in holding course on uneven road
surfaces. '

PARALLELISM

It is essential that this adjustment he made with
the steering at its centre point 50 as to avoid any
possible effect on road holding.

It should he noted that:

excess toe-aut leads to symmetrical wear on
the internal edge of hoth tyraes;

- exiess toe-in leads to symmetrical wear on the
external edge of bath tyres.
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PRELIMINARY CHECKS

Before checking the axle angles, it will be
necessary to check and adjust, il necessary, the
following points:

Tyre syrmmetry on the same axle,

* dimensions,
& prassures,
® amount ol wear.

Pivot points:

® condition of flexibie bushes,
# bzlljoint play,
* bearing play.

- Wheel run-out: this must not exceed 1.2 mm
(the measuring instruments will compensate
far this amount).

- Underbedy heighl symmetry {condition of Lhe
SLSPENSOn}.

FINDING THE 5TEERING CENTRE POINT

Checking and adjusting the front axle requires
setting the steering centre point so as to avoid
pulling to cne side.

Turn the steering wheel to full lock in ane
direction.

Make a mark {A) at the top of the steering wheel
rirm.

Turn the steering wheel to full tock in the other
direction, counting the number of revolutions and
parts of revolutions.

Turn back half the revolutions [or fractions of a
revolution) counted. This is the steering “centre
point”.

In this position, set up the measuring instruments
and cariy ¢ul the check.

When adjusling the parallelism, take care to
chserve the X length symmetry of the ball-joint
housings an the steenng tie-rods.

&3 098
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SEQUENCE OF OPERATIONS

As a result of the geometry of front axtes,
changing one ot the angles (caster, camber, KPI,
parallelism or distribution) will have fairty major
consequences on the values of the other angles.
{The caster angle will have the greatest effect.}

It is therefore be extremely impartant 1o observe
the following order:

- attach the gquipment to the vehicle in
accordance with the manufacturer’s
instructions;

- determine the steering centre point {see
previous section) and lock the steering wheel;

- raise the underbody of the vehicle;

- cancel the nim run-out; '

- reposition the vehicle on turntables;

- apply the brake pedal-press,

- Adjust the suspension uniil the vehicle settles;

- check the symmetry of the ball-joint housing X
lengths on the steering tie-rods.

-——rr.

81 095

- hote the values [A) on the gauges,

51940 F

@ Correct X length symmetry

- distance {A} rmust be equally divided.

@ incorrect X length symmetry:

- rneasure distances (A} on right-hand and left-
hand sides, subtract them and divide the result
amaongst both sides in equal halves.

For example :
Right-hand side reading : 16
Left-hand side reading: 10
1B8-10 = b

B+2=23

Use the steering tie-rods to balance distances (A)
on both sides:
A= 13

- inthis position, set the turntables o zero;

- inthe following order, check;
® the caster,
& Lhe KPI,
# the camber,
# the paraltelism.
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PARALLELISM ADJUSTMENT

The [stlowing are possibilitias:

Parzallelism Dustribution

Correction to be made

@ CORRELY INCORRECT

@ INCORRECT CORRECT

® INCORRECT INCORRECT

Turn the adjusting sleeve [or endpieces) the same
number of revolutions, but in the oppasite direction, to
achieve the same value [A) an bath sides.

Adjust the paraffelism by the same value on the right-
hand and left-hand side, making sure that the values
{A} are always the same on bath sides,

Distribute initially so as to balance the values (A) on
both sides, then adjust the parallelism in the same way

as under @

Front axle fault-finding

INCIDENTS

POASIBLE CAUSES

{ncorrect caster

- Eentarm
- Bent cross-member

Camber + KPl correct hut camber incarrect

KPPl incorrect

- Bentarm

- Bent cross-member

Camber carrect but KFl incarrect

Bentl slub axle carrier

Camber correct but casior incarrect

Bent stub axle carrier

Incorrect parallelism distribution

Bent arm
- SeR Cabiar
Bent cross-member

Farallelism incorrect by mare than 6 mm

Bent right-hand or left-hand stub axle carrier
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PRELIMINARY CHELKS

Befare checking or adiusting the rear axle, check
the following:

& Tyres > candition, pressures and
dimensions
® Wheols ! run-out, halance

® Fivol points » conditiaon, tightness

® Suspenston : condition of shock absorbers
* Hubs . bearing play

It any abnormalities are found during these
¢hecks, rectify them before performing any other
Worlk.

The rear axle must be checked in a specific order,
on a level surface and using one of the approved
instruments.

A fully eguipped lift will make the operation
easier. The faliowing order must be observed:

- parallelism check,
- distribution check,
- any necessary adjustments,

- camber check.

CHELCKING AND ADJUSTING

Place the rear wheels of the vehicle on blocks to
the same height as the froml wheels.

Check the parallelism and the distribution.
Use shims an Lhe centre pivot pin on the

transverse arm for adjusting Lhe parallelism and
distribution.

AT

T RIT

To change the setting, unscrew the centre pivot
pin o0 the transverse arm of the side in question.

Reduce the number of shims at the front of the
bearing and increase correspondingly at the rear
to provide toe-put - and vice versa to provide toe-
in.
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This fault-finding seclion includes all types of
brake circuits and components used in the current
vehicle range,

Only those components which are particular to
the vehicle described in this Repair Manual will be
used during fauit-finding.

This fault-finding section is divided into two
separgte parts to make it easier to identify the

fault.

| - Faulis noticed at the pedal

Il - Faults noticad in braking behaviour

- FAULTS NOTICED AT THE PEDAL

INCHDENT

POSSIBLE CAUSES

“Hard” pedal:
Increased power at low deceleration.

Servo assistance fault
Lining:

» oily,

@ glazed, non-slandard,

® heating, excessive braking with pedal
permanegntly depressed {downhill), non-
standard

Seized piston,
Pinched brake ling,
Worn lining: virtually non-existent lining,

beginning of metal on melal ¢hafing {loud
noise).

“soft” pedai:
NOTE:

Since 1oday's vehicles provide a high level of
servo assistance, the pedal feels "soft™. Two
tests must be carried out 1o decide whether
there is a fault or if the brakes are operaling
normally.

1 - While driving
ludgment test: reiationship belween
pedal travel and deceleration.

2 - Vehicla stationary, engine switched off
Pedal travel supplementary test: press
the brake pedal 5 times to empty the
brake serva, befare recording the result
of the test.

Airin the circuit: poar bieeding.
Internal leak in the brake circuit.

Insufficient fluid in the reservoir {external
hrake circuit beak).
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Long pedal travel

Test to be performed an a stationary vehiclg,
engine switched off.

NOTE:

Depress the brake pedal 5 times to empty the
brake servo, betore recording the test result

= Incorrect brake shoe adjustment

Drum brakes

- Manual adjustment: brake shoes loo far fram
the drum surface.

Disc and drum brakes

- Automatic adjustment: handbrake cable too
tight.

NOTE:

Automatic adjustment takes place via the brake
pedal if the handbirake cable tension is correct in
the resl position.

Excessive, asymmetrical lining wear: (bevelled
or crossed).

- Excessive mastar cylinder clearance.

- Boiling or averheated fluid.

Pedal “floors”™

Test to be performed on a stationary vehicle,
engine switched off,

NOTE:

Depress the brake pedai 5 1imes to empty the
hrake servo, before recording the test result.

- Hydrauli fluid leak {check seat).

- Faulty sealing cup between two master
cylinder cireuits.

Fluid boiting.

FAULTS NOTICED IN BRAKING BEHAVIOUR

INCIDENT

POS3IBLE CAUSES

Brakes picking up

- Linings require bevelling.
- Linings slightly oily.

- Springs nead changing.

Brakes grabbing ar juddering

- QOwval drums.
- Excessive disc run-out.
- Disc¢ thickness uneven.

- Encessive deposit an gises {oxidation between
lining and disc).




GENERAL
Brakes faukt-finding

30

Front brakes puliing to one side

- Check front axie suspension and steering

- Saized pistont

- Tyres (wear/inflation pressures)

- Pinched brake ling*

*ATTENTION :

In vehicles with a negative Iront axle offset,

pulling to one side 15 the result of a fault in the
{ircuit on the opposite side.

Rear brakes pulling to one side

- Brake compensating system or limiter faulty
{operational adjustment)

- Seized piston.
- Incorrect hrake shoe adjustment.

Manual adjustment: brake shoe too far from
drum surface.

Aulomatic adjustment: handbrake cabile too
tight.

NOTE:
Automatic adjustment takes place via the hrake

pedal if the handbrake cable tension is correcl in
the rest position.

Return spring faulty.

Brakes averheating

- Master cylinder clearance insufficient to enable
master cylinder to return to rest position.

- Piston seized or not returning correctly.
- Pinched brake tine.
- Handbrake mechanism seized.

- Handbrake mechanism incarrectly adjusted.
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ESSENTIAL SPECLAL TOOLING

M.5. 515 Bleeding apparatus

In vehicddes fitted with a brake serve, it is
important not to activate the servo assistance
unit during the bleeding operation, whatever
method is used.

L]

Bleeding is carried out using the M.5 815 on 5
4-post iiF, with Lhe wheels on the ground.

Cannecl Lhe M.S. 815 |ines 1o the bleed screws
of:

® the master cylinder,
» the wheel cylinder,
# the brake limiter

Connect the apphiance to & compressed air
power supply fmin. 5 bar).

Connect the fluid filling sysiem to the brake
fluid reservair.

Open the feed tap and wait uniil the reservair
15 fult [hoth compartments).

Dgen Lthe compressed air tap.

Since these vehicles are fitted with X brake
circuits, continue as foliows:

Open:

® the bleed screw on the right-hand rear wheel
and wait approximately 20 seconds for the
fluid to drain;

# the bieed screw an the left-hand front wheel
and wait approximately 20 seconds for the
fluid to drain,

Take no notice of any air bubbles in the
bleeding apparalus hoses,

Perform the same operations on the left-hand
rear wheel and the righi-hand front whee!.

Check that there is firm resistance when the
brake pedal is depressed [press several times),

Repeat the bleed operalionif necessary.

Top up the brake fluid lavel in the reservoir,
after having disconnected the apparatus.
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FRONT BEARING ELEMENTS
Tightening torques (in daNm)

31

B29 X to end of model year 1988

|3—"- 1

NSNS

I'a«,._.zs-

Ly

*

4 wheel fixing balts
t* Swheel fixing bolts
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B29 X from model year 1989

* 4 hoits
tr ClAalts




FRONT BEARING ELEMENTS

Upper arm 31
ESSENTIAL SPECIAL TODLING
T. Av. 476 Ball joint extractor
TEGHTENING TORQUES (in daNm} @ — theanti-roll bar.
Upper arm pin g5 Remove:
Shack absarber base pin B i
Caster tie-rod nut g - theshack absorber t:'aEE i
o = the arm mounting pin.
Upper ball jpint nut 6.5
Wheal bolts: 1 holts 9 Raise the arm and unscrew the shock absarber
5 boits 10 hase
Shock absarber base locknut 3 e L |
AT VAN
] 1’3/“/'; I A Y
N N I N "r| l";:' Y
REMOVING , e B S SN
o8 ﬂurfr.:f; PR
Locsen the shack absarber base locknul. G b Y r [:“:x% ) v
."I H"-\. III _F,ruﬁ;l III'|| | .h%-\-l:l.-{ -"'-'.----:;-ﬁ:ll'. l'" .'::::lll.
Disconnect: £ : “r;x;.-'
o s T o |
e DT sy
- the caster tie-rod al the suspension arm end, a8l LE%&JLJ o !
— the upper ball joint using 7. Av. 476 e ; :
;é%fhx% < EH“;T:“= -
AT s/
A
— S
vy e T
_-::iﬁ-.l'-. "?-.."--— ..
AN I g
I'|I'| .I':- . B - |
" REFITTING

Position the arm and screw on the shock absorber
Lase.

0,

T
e

Refit, but dg nol Lighten;

- the upper arm pin,

- the shock absorber base pin smeared with
grease,

- the anti-roll bar,

#4951

Relit, and tighten to the correct torque:

the caster tie-rod,
- theshock absorber base nut,
- Lhe upper ball jaint.

Lower the vehicle anta its wheels and tighten to
the correct targue:

the upper arm pin,
the shock absorbar base pin.
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Upper arm flexible bushes

31

With the upper arm remaoved:

— Press out the worn bush using a tube, extarnal

diameter; 4-170 -
D = 34.5mm |
—  Press in the new bush and centre it in the arm: I
A = 7.5mm Jﬂl
|.I:.':E.-_._..
| t

T2R0Y

Upper arm ball joint

H the bellows are warn, the entire ball joint must
be replaced.

REMOVING REFITTING

Disconnect the upper ball jaint using T. Av. 476 Fit the ball joint to the arm.

Remove:; Reconnact the caster tie-rod and the stub axle

rarrier.
- the caster tie-red nut,

—~ tha Ball joint fixing bolts. Check and if necessary adjust:

— the caster and camber angles,
— thesteering box height setting,
- the paralielism.

12611




Phase | FRONT BEARING ELEMENTS
Lower arm 31
TIGHTENING TORQUES {in daNm) @ Remove:
Wheel bolts: 4 bolis 5 - pin{1)towards the front of the vahicle,
3 bolts 10 - thearm.
Upper ball joint nut 6.5
Arm pin 135
REMODVING

Laosen the ball joint nut and unscrew it entil it
comes into canlacl with the driveshaft joint
casing Continue to unscrew it ta remove the ball
joint; {the nut acts as an extractor and wall have (o
b replaced during reassembily).
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REFITTING

Position the arm.

Smear the pinwith greasa.

Make sure Lhat caster adjusting shim {2} is in the

correct position (a1 the frant for manual steering,
at the rear far power-assisted steering).

7450

Refit and tighten the ball joint to the correct
torgue,

Lawer Lhe vehicle onto its wheels and tighten the
arm pin to the correct torgue.
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‘ \ Lower arm

TIGHTEMING TORQUES {in daNm) @
Wheel bolts: 4 bolts g
5 bolts 10
Lower bail joint nut 6.5
Front fixing pin 13.5
Rear fixing bush pin 4.5
REMOVING

Loosen the ball joint nut and unscrew it untif it
cemes into contact with the driveshafl joint
<asing. Continug to unscrew it to remove the ball
joint; {the nut acts as an extractor and will have to
be replaced during reassembiy).

The lower arms are delivered with the rear fixing
bush fitted to size.

X =393 * mmfor power-assisted steering.

92531

Remowve:

- thepin(t},
— both rear bush pins (2).
- the arm.

92416
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FRONT BEARING ELEMENTS

Lower arm

31

The lower arm of vehicles with power-assisted
steering can therefore be fitled as delivered.

In wehicles with manual steering, press in the rear
fixing bush until the following distance is
achigved:

X =384 *D5mm.

Q2A1E6-1]

For manual steering only,

For this operation, press in the new bush/bearing
assernbly using a tube, internal diameter:

e D,
e i
N N/
N \
N N

Make sure that the caster adjusting shim {3) is
Correctly positioned. See the arm refitting method
described below.
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FRONT BEARING ELEMENTS

Lower arm

31

REFITTING

Pasttion the arm and fit:

- Lhe front fixing pin, previously smeared with
"MOLYKOTE BR2" grease, making sure that
the caster adjusting shim (3} is correctly
pasitioned (at the front for manual steering,
at the rear for power-assisted steering}.

Tilt the rear fixing bush and insert the two pins,
previgusly smeared with "“MQOLYKOTE BR2"
grease.

Refit and tighten the ball joinL ta the correct
torgque.

Lower the vehicle ontg its wheels and tighten to
The correct torque:

the front fixing pin;

both rear fixing pins.

*ili!;:sz‘i!

G et s s Lt
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FRONT BEARING ELEMENTS
Lower arm flexible bushes

31

To keep the bushes centred with respect to the
arm pin, these must be changed one at a time.

With the lower arm removed:

- Praess oul one worn bush using a tuhe,

exlernal diameter:
D= 3%2.5mm

- Fit a new bush to achieve distance:
A= 1126mm

NOTE

When the rubber of bath bushes is worn and can
ne longer be used as a reference point for
measuring distange A, mark the position of the
external bush tube with respect to the arm, and

V-

I

/

ot

| E— |
~~
nil
|
1 —

| NN R I |

|

BTSE1

F

refit the new bush in the same place.

Press out the second bush and follow the same
procedure to mainlain the distance:
A s 1126 mm




Phase I FRONT BEARING ELEMENTS
Lower arm flexible bushes

THI5 OPERATION IS PERFORMED WITH THE LOWER ARM REMOVED

I: FRONT BUSHES

Saw the collar [A) of the externa! bush, then press
out both bushes using a tube, external diameter:
D = 34mm

32417

4

2417

—
On

h-- ek s sl —— —
rqH' T B sk sl

L-—

—

90 7418

Il: REAR BUSH

Press out the bush/bearing assembly, by pressing

42416 under the bush ard pushing an the arm shaft (B).

Refil two new bushes until collars {A) are resting

on the arm, using a tube, external diameter: ’

D = 38mm

e e e e e T T T T T T R

L Ll

32416




‘ Phase |l \

FRONT BEARING ELEMENTS
Lower arm flexible bushes

31

Make sure the bearing position is in accordange
with the drawing, as well as the insertion distance
X, depending on the vehicle.

Manual steering:
X = 3824 %05mm

Power-assisted stearing:

X = 393 +05mm

To perform this opperation, fit the new
bush/bearing assembly using a wube, internal
diameter

Bralg

LT T T R LT T

2414

92416-1
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FRONT BEARING ELEMENTS
Lower arm ball joint

31

Il the bellows are warn, the entire ball joint must
be replaced.

The lower arm must be removed 1o perform this
oparation.

Crill out the ball joint fixing rivets and release the
ball joint.

Fit the new ball joint using the fixing bolts
delivered with it.

MNOTE:
The ball joint is to be positioned under the
lawwer arm.
The bolt heads should be an the bellows side.

Rehit the lower arm.

Check and adjust, it necessary, the frant axle
angles.

%4948 _ 3r416-*




FRONT BEARING ELEMENTS
Brake linings

ESSENTIAL SPECIAL TOOLING

Fre. 823 Piston retractor
TIGHTENING TORQUES {in daNm) @
Wheel bolts: 4 bolts 0
5 bokis 10
Brake taliper guide bolt 3.5
{heck atso the congditien of the quide dust covers
{9).
REMOVING REFITTING
Disconnect the wear warning light wire. :;;h the piston back into its housing using Fre.

Push in the pistan by sliding the caliper outwards
by hand

Fre, 823-

842160

Fit Lhe new linings with their springs, taking care
to tit them the correct way round.

Lising two spanners, remaove the guide bolts (6),
Do not clean these balts,

Release the sliding caliper.

Remove the linings.

Chacking

Check the condition and the fitting of the pistan
dust cover and its retaining ring.




FRONT BEARING ELEMENTS
Brake linings

31

87634

The lining, with the wear warning light wire, is
inserted on the inside.

Fit the catiper and insert the lower guide boll (6),
smearad with Loctite *FRENBLOC".

Press on the caliper and fit the upper guide bolt
smeared with Loctite “FRENBLDC™

Tighten the guide bolis ta the carrect torque,
starting with the lower boit.

Depress the brake pedal several times to create
contact between the piston and tha linings.




FRONT BEARING ELEMENTS

Brake caliper

31

NGHTENING TORQUES {in daNm) @

Wheel holts: 4 bolts 9

5 bolts 10
Brake caliper guide bolts 15
REMOVING

Lowsen Lhe brake hase at the caliper end.
Remove;
~ the brake linings (see appropriate section).

Unscrew the caliper from the hose {brake fluid
will run aut).

REFITTING
Screw the caliper back onto the hose.
Unscrevw the bleed screw.

Check the condition of the linings and refit if
NECessary.

Partially blead ihe circuil i the Huid reservoir has
not drained completely during the operation.
COtherwise, bleed completely:

— the braking ¢ircuit,
— the clutch circuit {depending on model).

Depress the brake pedal several times tp create
contact between the piston and the linings.

REPAIR

If the caliper bore is scored in any way, the entire
caliper wil! have to be changed.

fRemove the brake caliper, the rubber dust covar
and its retaining ring.

Remove the piston using compressed air, making
sure to insert a wooden shim between the caliper

and the piston 1o grevent piston damage.

The skirt is useless if il shows any sign of impact.

21346

Using a round-edged flexible blade {e.g. a feeler
gauge), remove the rectangularsection seal from
the caliper groove.

Clean the paris using methylated spirit.

Replace all faulty parts with genuine new parts
and refit the seal, the piston, the dust-cover and
Its retaining ring.




FRONT BEARING ELEMENTS
Brake disc 31
Brake discs canrnol be machined. tf there is major
wear or seering of the disc, it must be replaced. mE—
5 -
VA=
TIGHTENING TORQUES (In daNm) @ E N
II-::::If:."II i _."f N - H'::'- \
. i LS e -
Wh-ﬂE' h-l.'ﬂ'l:i. 4 hﬂlts 9 I|||IIII II ; I'II Wf .:'\_il\ | |
5 bolts 10 I L o
Brake caliper guide bolt 10 -,. '., ! \ (] Y J,»J ol
-f_%.’g,& ) 5‘%—*:-" /
I':.: Iis |'Il
lll”“:-__,;“;'/ Y.
REMOVING | / e
| .-'ll ___.--'""J
—_— L
Remove: |
— both caliper fixing bolts {A]), L("/
- both disc fixing balts (B) (male hexagon key B BRSO

Torx 1. 40 {e.g. Facom B9-40)},
the disc.

REFITTING

Position the disc on the hub and secure it using
bhaoth haolts (B).

Refit the brake caliper and smear the bolts with
Loctite "FRENBLOC" then tighten to the correct
Lorque.

Depress the brake pedal several times to create
contact betweaen the piston and the |inings.




FRONT BEARING ELEMENTS
Stub axle carrier bearing

ESSEMTIAL SPECIAL TODLING

M.5. 580 Impact wrench
Rou. 15 -01 Protective end cup
Rou. 604 -01 Hub locking tool
T.Av. 1050 Hub extractor

TIGHTENING TORQUES {in daNm) @
Oriveshaft nut 25
Wheel bolts: 4 bolts 9

5 bolts 10
Brake caliper fixing bolt 10
Bearing fixing bolt 2
REMOVING
Remowve:

— the brake disc {sae previous page),
— the driveshaft nut using Row. 604-01

T.Av 1050 Ms.580

21534

Remove.

— the bearing fixing belts {b) using male
hexagon key Torx T30 (e.qg. : FACOM RX30
+ adapter ar 89-30).

B7F

Extract the hub using T.Av. 1050 « M.S. 580.

- the bearing and its remaining internmal inner
track on the driveshaft stub axle.




FRONT BEARING ELEMENTS
Stub axle carrier bearing

31

Extract the other bearing inner track from the hub
Using a jaw-type extractor such as FACOM US36G
+ U33E and Rou. $5-01.

1 270
Rou.15-01 ':i
B2l 343
REFITTING

Fit the interna! bearing inner track onto the
driveshaft stub axle and attach the bearing to the
stub axie carrier.

Press the ather inner track onto the hub using a
tutye, internal diameter:
D a &1 mm.

90 2

Smear the balls, the ball races and the sealing lips
with ELF Multi grease.

Smear the driveshaft stub axle with LOCTITE
SCELBLOC

31 749

Fit the hub to the driveshaft stub axle {using a
mallet iT necessary) until the nut can be screwed
on by a few threads.

Fit the huby locking toal Rou. €04-01 and tighten
the driveshaft nul Lo the correct tarque.

Refit the entire braking unit {see apgropriate
chapter).




FRONT BEARING ELEMENTS
Stub axle carrier

31

ESSENTIAL SPECIAL TOOLING

Rou.  &)4-01 Hub lacking tool
TAy. 476 Ball joint extractor

TIGHTENING TORQUES {in daNm) @

=

Driveshaft nut 25
Wheel bolts: 4 bolts 3

5 bolts 10
Upper ball joint nut 6.5
Lower pall }uint hut 6.5
Steearing nut 4
Brake caliper fixing bolt 10
Bearing fixing balt 1.5
REMOVING
Remowe:

— ihe braking assembly using the Two balts (A).

A7692

the disc {see appropriate section),

the driveshaft nut using Rou. 604-01.

Rou. 60401

87T




FRONT BEARING ELEMENTS
Stub axle carrier

31

Remove Lhe bearing fixing boits ithrough the
holes (B) in the hub, using a hexagon key, Torx
T30

e.g9.: FACOM RX30 + adapter or 88-30)

32313

Remove the hub/bearing assembly.

Disconnect the three stub axle carrier ball joints
using T.Av. 476 and remove the stub axle carrier.

REFITT!NG

After having attached the stub axle carrier to its
three ball joints, refit the hub and the braking
system, taking care to fit only clean, serviceable

parts.




FRONT BEARING ELEMENTS

Shock absorber

31

Given the high tractive force of the springs, the tooling must be kept in perfect condition.

ESSENTIAL SPECIAL TOOLING

Sus 513

Sus. 1012

Sho¢ck absorber
location and Insertion 1ool.

Frant saring and fronl shack
absarber
reassembly ool

piston rod

dismantling and

TIGHTENING TORQUES (in daNm) @

-r

Setting control valve mounting 10
Upper fixing nut 2
S5hock absorber base locknut 6
Shack absorber base pin 8
wheel bolts: 4 bolts g

5 holis 10

REMOVING {depending on version)

Remove:
- the expansion bottle;
— the earth (dephaser] located
inside the shock absarber turrel.
— * the blanking cover.
In the wheel arch
' — discannect the sclenoid valve
suppl connector  (driver-
contralled shock absorber).
Remove;
— the piping support bracket and
the cennector (blind rivet).

gummy cup washer
campression rod.

A spring compression baseplate
B fixing piate

C retaining plate

O retaining rod

E

F

Use parts A, B, Cand F of Sus. 1012

A763R8

Flace & jack wnder the lower hall jeint and
posttion:

— the fizing plate {B) behind the shock absorber
and the retaining plate (C); do not tighten
them.




FRONT BEARING ELEMENTS

Shock absorber

31

— thespring compression baseplale (A); position
both spring supparts {2).

Lr : 1 : ':I.'- S’}\\ e b VO :"
SR T e L e
lselSg 7 I )
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W L en i < B/ - %
- - Lot =Ty '_;.i-l'-;-=__F'_—"-_:-r'_:-"L OO H??EE

— Centri and tighten assembly (B) and {C).
- Filcompressian rad (F}.

B7rEs

— Raise the driveshaft to horizantal

— Tighten the rod nut (F) so as to release the
shock absorber sulficiently.

—  Disconnect the anti-roll bar from the shock
absorber base pin.

- Lowerthe half-axle.

— Unscrew Lhe shock absorber and rermove 14




FRONT

BEARING ELEMENTS

Shock absorber

31

REFITTING
Precautions to be taken before assembly:

Shock absarbers are stared harizantaily in the
spare parts warehouse.

Under such conditions, 1L is possible that shock
absarbers which have 1o operate in the vertical
position may need priming.

The shock absarher should Ltherefore be pumped
manually several times in the vertical position,
helore being filted 10 the vehicle.

The shock absorber cup washer is fitted free. His
important to make sure that it slides easily.

FiL:

~+ the shock absorber; screw it in place and
posilion the cup washer and the shock
absorber, making sure that the solencid valves
are the correct way round {master-controlled
shiock absorber suspension).

the shock absarber piston rod using Sus. 513,

Raise the driveshaft to horizontal.

Attach the upper part of the shock abserher,
making sure thal the cup washers are fitted
Lhe ¢orrect way round.

B/B55

KOTE: Suspension with master-controlled shock
absorbers
The upper fixing pads are spacific to these shock
absorbers.

Tighten the shock absorber base locknut to
the correct torque.

Recornnecl the anti-rell bar.

Loosen rod (F}.

-

NOTE: Il the spring does not locate correctly in
the cup washer, turn balt {1) of tool (A).




FRONT BEARING ELEMENTS
Shock absorber

31

Lower the driveshaft.
Logsen assembly (B) and [C).
Remove:

— the baseplale (A);

~ the fixing plate and retaining plate assambly
(B) and {C}.

- Rivel the pipingfconnector support bracket to
the wheel arch.

- Reconnect and attach the solenoid valve
connector.

Refit:
- thesetling control valve.

Lower the vehicle onto i13 wheefs and tighten to
the correct lorque;

- the shock absorber base pin;
- the uppershock absorber mounting.
Notes:

& Make sure that the correcl wiring routing and
electrical ¢connections are used [otherwise the
reliability of the master-contralled shock
aixsarbers cannot be guaranteed).

® Do not use the wiring delivered with the
shock absorber for fastening purposes.

e Whan deconnecting the 3-channel cennector,
do not use a sharp teol which may damage
the retaining lugs an both sections of the
connector.




FRONT BEARING ELEMENTS

Spring 31

Given the high tractive force of the springs, the tooling must be kept in perfect condition.

ESSENTIAL SPECIAL TOODLING

Sus.511 Shock absorher piston rod
lacation and insertion toof

Sus. 1012 Front spring and front shock

abserber
reassembiy tool.

dismantling and

TIGHTENING TORQUES (in daNm) @

Upper fixing nut
Shock absorber base focknut
Shock absorber base pin

Wheaal bolts 4 bolts
5 balts 1

==L "~ I - I - I N

Use elemerts ,B,C,DE and F of tonl Sus. 1012

REMOVING

This operation is to be carried out after the shack
absorber has bheen removed.
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Fit the retaining rod (D).

B7RIA

Screw on the dummy cup washer (E).

Centre rad (D) in the shock absorber base recess
by raising the half-axie

Make sure the spring rests against the stop {3).

RFTAH




FRONT BEARING ELEMENTS

Spring

31

Compress the spring so as 1o free the baseplate
(A).

Remave the compression rod (1)
Loosen assembly (B) and (C).
Remove baseplale (A)

Decompress the spring.

Lower the driveshall.
Remove the spring
REFITTING

Fit:

- the spring, posilion il against the stap in Lhe
shack absorber turret,

—  theretaining rod {0,

- the dummy cup washer {E) {spring against
stop)

Gently compress the spring,

Raise the driveshaft to centre the rod (D) in the
shock absorber base support bracket.

Completely campress the spring.

Fit the compression baseplate [A); position hoth
spring supports (20,

Tighten assembly (B} and {C).
Fit the rod (F).

Compress Lhe spring so that baseplate (A} is
haorizontal.

Lower the driveshaft,
Remove rod {D) wilh the dummy cup washer [E).

Fit the shock abisorber (see appropriate section).




FRONT BEARING ELEMENTS
Anti-roll bar
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TIGHTENING TORQUES (in daNm) @

Eearing fixing nut

Wheel boits: 4 boits
% bolts

Mut fixing link rod to arm

1.5

8

5
16

REMOVING

On each side, unscrew:

the tearing fixing nuts on the cross members,

-

= the anti-roll bar link rod nut.

Check the candition of the bearings and the
bushes.

If necessary, separate the link rodd from the bar.

REFITTING

Take care ta fit the parts in the carrect order and
the correct way round.

Wilth the vehicle on its wheels, tighten to the
correct torgue:

— the bearing fixing nuts,
- the link rod fixing nuts on the shock absorber

pin.
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REAR BEARING ELEMENTS

Exploded view

&8 134




REAR BEARING ELEMENTS
Tightening torques (in daNm)

33

(1
(2)

Lk

Dise brakes

Drum brakes

4 wheel fixing balts
5 wheel fixing balts




REAR BEARING ELEMENTS

Brake drum

33

TIGHTENING TORQUES {in daNm} @

Wheel bolis: 4 bolts q

REMOVING

Release the handbrake and |loosen the secondary
cables to allow the lever 1o move backwards.

Remove the blanking plug from the backplate 1o
release the avtormalic adjustment mechanism.

" 81559

F37/6

insert a screwdriver againsi the handbrake lever
and push ta free its lug {E) from the brake shoe.

NOTE:

The backplate and the brake shoe have hales
which provide access 1o the handbrake lever
behind them.

After freeing the lug, push the lever backwards to
loosen it

Remove:

- bath drum fixing bolts (A) {using male hexagan
key Torx T 30 {e.g. Facom £9-3(1},

- thedrum.

T e 47 5961

REFITTING
Fit the drum.

Adjust the linings by repeatedly depressing the
bhrake pedal.

Adjust the handbrake.

Refit the backplate hianking olug.



REAR BEARING ELEMENTS
Wheel

cylinder

33

Y,

TMGHTENING TORQUES {in daNm}

Wheel halts g
Bleed screw 0.&6to0.8
Brake |ine unions 1.3
REMOVING

Remove;

- the drum (see approgriate section):

- the upper return spring, using brake shoe
pliers.

Remove the hose retainmg clip.
Linscrew:
- the hose from the cylinder;

- both fixing bolts [A).

73176392

Move the brake shoes away.
UInscrevw:

- the brake line union from the brake hose.

Remove the wheel cylinder.
REFITTING

Check the condition of the shoes. Replace them if
any traces of ¢l are visible.

Proceed as for removing but in reverse order.
Bieed the brake circutt,

Adjust the linings by repeatedly depressing the
brake pedal.



REAR BEARING ELEMENTS
Wheel cylinder
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REPAIR
Cismantle the wheel cylinder.

Before reassembling, check the condition of the
cylinder and the piston. The entire cylinder must
be replaced if there are any signs of scoring or
oxidation

If the cylinder i< in good condition, smear the
sliding parts with brake fluid. Fil the bleed screw
and'its cap.

Fit the spring, the cup washers, pistons and
protective caps.

Check that the parts slide freely.

Clamp the campleted assembly together

0

B8 319
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REAR BEARING ELEMENTS
Brake linings (Drum)

33

ESSENTIAL SPECIAL TOQLING

Fre.573-01
Fre. 826

Handbrake cable pliers

Brake lining retaining spring removal tool

THGHTENING TORQUES {in daNm) @

Wheel balls 9
S5tub axle nut 16
REMOVING

Remowe:

- the hub cap;

- the hubfdrum/nut assembly (A) (see rear brake
drum section}.

&7 690

717692

The two front brake drums must always be the
same diameter. If one drum requires machining,
the other must always also be machined.

The diameter may be machined a maximum of 1
mm.

Fit the plters to the wheet ¢ylinder,

Remove the upper return spring using brake shoe
pligrs.

Disconnect the handbrake cable using Fre, 573-01.



REAR BEARING ELEMENTS 33

Bendix
‘ \ Brake linings (Drum)

Unhock the two brake shoe retaining springs (R}
using Fre, 826.

B& 324

T3¥

Pull limk rod (B) outwards and remove 1t from the
primary brake shoe.

LEREFE

BE 324-1

Tilt the toothed lever (€} as far as it will go
towards the shub axfe.

Move the hrake shoes away from the backplate.

Position the toothed quadramt (D) in its original
position. :

D 7371341




Bendix

REAR BEARING ELEMENTS
Brake linings (Drum)
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Rotate the primary brake shae through 90 °.

Remove the lower spring Lsing & screwdriver

FITML

Release the primary brake shoe.

Remove Lhe secondary shoe.

REFITTING

Check the condition of the drums and the hoses. |
Hook the lower spring on to the brake shoes.

Flace the hrake sheces on the backplate by
rotating the primary brake shoe through 96 °.

| T3 71481

Tiit the toothed lever as far as it will go towards
the stub axle and fil the link rad (B).

F3TT2-"

Fit the two brake shoe retaining springs using Fre,
826

Connect the upper return spring.

Fitthe handbrake cable using Fre 573-01.
ADJUSTING THE AUTOMATIC SYSTEM

The setting depends on the tension of the spring

{E} between the link rod and the sacondary brake
shoe

T3 rh
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REAR BEARING ELEMENTS

Brake linings (Drum)

33

Adjusting involves measuring the distance H
{which shouid be appraximately 1 mm} between
the link rod and the primary brake shoe, as shown
below (the handbrake lever is hard against the
birake shos)

3T

If this distance (H] 15 not correct, the hink rod
tension spring must be replaced, together with
the two shoe return springs.

Refit the hub/drum assembly.

Tighten the stub axte nut to the correct torque.

Adjust the linings by repesiedly depressing the
hrake pedal.

Adjust the handbrake.

Refit the backplate lanking plug.
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Brake linings (Drum)
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ESSENTIAL SPECIAL TODLING

Fre. 573-01

Brake shoe spring pliers

Handbrake cable pliers

- —

=1
TIGHTEMING TORGQLIES {in daNm) @

Wheel tiolts

Stub axle nut

9
16

REMOVING
Remove:

- Lhe hub cap;

- the hub/drum/nut assembly {A) [see section an

"Rear brake shoa™)

i 330-2

Remawe:

- the upper return spring;

- the handbrake cable using Fre. 573-01.

87 696

Fit the pliers 1o the wheel cylinder.

Fre. 57301

456
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REAR BEARING ELEMENTS
Brake linings (Drum)

33

- the adjusting lever {C) tension spring (9);

- the adjusting lever [C);

TRIITA

the lining retainers [press and turn Lhrough
90 *);

- the adjustable link rod (B);

6331

- the brake shoes, crossing them {as shown} so as
1o release the lower spring from behind the
pivet point tongue.




Girling

REAR BEARING ELEMENTS
Brake linings (Drum)
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REFATTING

Check the condition of the drums and Lhe hoses.
Hook the [ower spring on 1o the brake shoes

L ross the shoes over the stub axle.

Push the return sprirng beklind the pivet point
tongue.

Fit:

the brake shoes;
- Lhe adjustable link rod (B},

- the brake shoe retainers {press and Lurn
through 907,

- the lever (Chtension spring {5);

r

the adjusting tever ().

Before fitting the upper return spring, adjust the
length of the link rod so that the lining diameter
Is approximately 228 mm

[L--EF

THI127

T6 3331

Fit the handbrake cable using Fre. 573-01 and
push Lhe lever hard agaimnst the brake shoe

Check that the ends of the lower and upper
springs are in Lthe correct position an the brake
shioey.

Relil the hubf/drum assembiy.

Tighten the siuh axle nut to the correct torque.

Adjust the linings by repeatedly depressing the
brake pedal.

Adpust the handbrake

Refit the backplate blanking plug.
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Brake linings (Disc)
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TIGHTENING TORQUES (in daNm]

&

Wheel boits: 4 bolts
% balis

9
10

- thelinings;

- 1he springs under the hnings.

REMOVING

Disconnect the handbrake cable.

gr TdB

T34

Remove:
- both pins;
both keys using a pin drift;

the caliper;

Checking:

Check the condition and fil af the piston dust
cover.

REFITTING

Push in the piston, screwing it with a square
section screwdrniver until it turns but goes in no

further

Rotate the piston so that the groove (R} on its
ovuler face is towards the bleed screw.
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Brake linings (Disc)

33

Fit:
- the springs under the linings;

- the linings;

g7 706

- one end of Lhe ¢cahiper between the wire spring

angd the keyway on the support;

- the othar end af 1he caliper hy comprassing the
W Springs.

Fit the first key, insert a screwdriver inte the stal
of the second and insert this by pressing down on
the screwdriver.

Fit two new ey relaining clips.

74 19%

Reconnect the handbrake cables.

Depress the brake pedal several times to create
cantact between the piston and the linings.
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Brake caliper
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TIGHTENING TORQUES {in daNm) @

Wheel bolis: 4 bholts 9
L holts 10

—n

REMOVING
Logsen the brake hose at the wheel cylinder end.
Remove:

the Lrake linings (see appropriate section)

Unscrew the wheel cylinder from the hose (brake
fluid will flow aut).

Check the condition of Lthe hose and replace if
necessary [see section onreplacing a hose).

REFITTING

Screw the wheel cylinder back on to the hose.
Linscrew the wheel cylinder bleed screw and allow
the brake fluid o run out {check that there is
sufficient fluid in the reservotr).

Retighten the bleed screw.

Check the condition of the linings and refit them.
Partially bleed the circuit if 1he {luid reservoir has
nat been completely bied durning the ocperation. If
't has, completely bleed;

- Lhe braking circuit;

- the clutch cirouit.

Depress the brake pedal several times to create
contact between the piston and the linings.

REPAIR
Remove the brake caliper.

The interior of the piston {P) must nat be
dismantled.

| L
~ Il H F |
' ;;’E’;j : e
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-..-.__.-'.___.: .-.--_-_,-' -":___-:--__.-:-.._._,:
74 194-1 e
DHSMANTLING

Flace the caliper in a vice with protective jaws.
Remove the rubber dust cover.

Take oul the piston by unscrewing it using a
square section screwdriver.




REAR BEARING ELEMENTS

Brake caliper
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When the pision is turning freely, graduaily injec
compressed air into Lhe cylinder, taking care not
to eject the piston viclently. lnsert a block of
waod between the caliper and the piston to
prevent damage to the pisten.

The piston is useless if it shows any signs of
impact damage ar scoring.

Take the sealing ring from its grocve using a
round-edged flexible blade.

Clean the parts using methylated spiril, and
reassemble,

The wheel cylinder is useless if the groove shows
any signs of scoring.

REASSEMELY
Lebinicate the seal and the piston with brake fleid.

Gradually push the piston in by hand so as not to
damage the seal.

Finish pushing in the piston by screwing it with a
screwdriver unlil the piston turng but goes In no
further.

Turn the pisten so thal the groove (R} on its auter
face is on the bleed screw side (P), and so thal the
caliper can be correctly bled and the lining fits
correctly into the central giston grove.

731948

smear the piston rim with grease the provided in
the repair kit.

Fit & new rubber protective cap.
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Brake caliper

33

ESSENTIAL SPECIAL TOOLING

B Vi 39

Drift

REPLACING THE WHEEL CYLINDER

Remove the brake caliper pefore carrying out this
operation,

The caliper is made up of twa parts - tha suppaort
bracket and the cyiinder. These have to be
separated in order to replace the hydraulic
cylinder

DISMANTLING

Using a wedge, slightly separate the two arms af
the support bhracket, so that the hydraulic cylinder
tan be slid out.

Push i the peg (E} using B.Vi. 39,

73951

F39%0

The wedge is 1o be made locally, as shown:

5
30 mm
! T i

FA1T61

Remove the mpp:ﬁrfbracket-
REASSEMBLY -

With the weadge in place in the support bracket,
position and slide the hydraulic cylinder in the
supporl bracket channels, after having pushed in
the pegfspring assembly.

Position the cylinder so as (o insert the peg in Lhe
relevant cylinder support bracket hale.

Reamaove the separating wedge.
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Brake caliper mechanism
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ESSENTIAL

I

SPECIAL TOOLING

Fre.514 Toaf for dismantling handbrake mechanism

DISMANTLING

Place the cahiper in a vice fitted with protective
jaws, without remowving the cylinder from the
support brackel.

Remaove:;

- the sealing cap (1),

- Lthe piston (2) by unscrewing it;

- the dust cover cap {3);

- the circlip (4).

—— -

T4 0021

Remave:
the shatt {6}, by puilling on the lever;
the plunger cam [7);

- lhe spring (8);

the adjusting screw {9}

the washer (10);

the spring washers (5);

Compress the spring washers (5) using Fre 514,

- thesleeve {T2) using a pin drift;

- the O-ring (11).

Clean all the parts with methylated spirit,




REAR BEARING ELEMENTS
Brake caliper mechanism
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REFITTING
Fii:

- the Q-ring {113;

- the sleeve (12) until it s flush with surface A,
using a tube of I1he appropriate diameter.

RN

=

Td 486-1

Check the location of the spring washers. These
must ke fitted in accordance with the diagram so
that the handbrake lever is in the correct “rest”
posi ton.

Proceed as for dismantling, but in reverse arder.

Rotate the piston so that the groove {R) on its
outler face is towards the bieed screw.

73948




REAR BEARING ELEMENTS
Brake disc

FIGHTENING TORCAIES {in dalNm) @

Wheel bolts: 4 holts 9

5 bolts 10
Caliper suppport screws 6.5
Brake discs cannot he machined. If they are badly

WOrn of uneven, the entire part must be replaced.
REMOVING

Remawe:

- the brake linings (see appropriale section);

- lhe twa suppart fixing screws (1);

the support;

- the disc.

REFITTING
Pracead as for removing, but in reverse order.

Sdmear the support screws with Loctite
“FRENBLOC" and tighten to the carrect tarque.

Depress the brake pedal several times 1o create
cantact between the piston and the linings.

a6 853

- the two fixing screws {2) an the hub (using
male hexagon key Tarx T 40 {¢.g. Facom 89-40);




REAR BEARING ELEMENTS
Bearing
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These vehides have rear hubs with built-in bearings. Since the
erther is faulty, the whole assembly wall have to be replaced.

bearing and the hub cannat be separated, if

a7 394

BF 715




REAR BEARING ELEMENTS
Bearing
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Since this vehide has hubs with built-in bearings,
if either part is faulty, the whole assembly will
have to ba replaced.

TIGHTENING TORQUES (in daNm)

&

Whee! bolis: 4 bolts
5 bolts
Stubr axle nut

Support screw (disc)

3
10
EL

6.5

REMOVAL
Remawve:

the hub cap;

- the drum or the disc {see apprapriate sectian);

- the hub (nut Al

REFITTING
01l the stubb axle with SAE B0 'W.

Fit:

- the hut and tighten Lo the correct torgue;
ihe drum or disc (see approgpriate section);

- Lhe hub cap.




REAR BEARING ELEMENTS
Transverse arm
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ESSENTIAL SPECIAL TODLING

T. Ar.e53-0% Caliper

T Ar 639-02 Rear spring removal tooling

TIGHTENING TORQUES {in daNm)

&

REFITTING
Fit:
Lthe iransverse arm inla the inner bearing;

- the inner pivot pin, making sure to fit the shims
and the washers in the carrect arder.

Lower shack absorber fixing arm 11
Upper shack absorber fixing 2
Anti-rl bar fixing 1.7
Lateral arm pivot pin nut 3.4
Transverse arm pivot pin nut 7
Wheel bolts: 4 bolts 9

5 bolts 10
REMOVING
Remove:

- the shock absorber (see appropriate sectian);
the spring {see appropriate section):
the protective hausing.

Disconneci;

the handbrake cable at the primary/secondary
yoke connection;

- the limiter contra! rod,

- the brake hose;

- thelateral arm givot pin.
Remove the inner pivot pin.

Helrieve the adjusting shims and nole their
Positicon.

Remave the transverse arm.

FrESRT

NOTE:

I the arm has heen replaced, temporarily place an
adjusting shim on either side.

Then proceed in the same way as for removing,
Bul in reverse order.

Place the vehicle on its wheals.

Tighten 1u the correci lorgue:

- thelateral arm pivotl pin;
the transverse arm pivat pin.

Bleed the braking circuit.

Check and if necessary adjust;
the parallelism:

- thabrake limiter



REAR BEARING ELEMENTS
Lateral arm
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TIGHTENING TORQUES {in daNm) @
Laleral arm pivot pin nut! haody 4.5
arm 3.4
Wheel balts: 4 bolts 9
5 balts 10
REMOVING REFITTING
Remove the pratective housing. Smear the pivot pins with grease.
Disconnect the resarvoir supporl member. Fit new locknuts.

femove the two pivot pins (11 and (2).

Lthe vehicle on its wheels).
Push back the transverse arm and free the lateral

arm.

Tighten the pivot pins to the correct torque (with

Hes




REAR BEARING ELEMENTS

Shock absorber

33

TIGHTENING TORGUES (in daNm) @

Lower fixing pin 1
Upper fixing 3
Wheel bolts: 4 botts b

5 baolts 10
REMOVING

Support the suspension arm with a prop.
Remove:

- the rear side shelf {G screws);

- the upper shock absorber fixing;

- the two lower shock absorber pivot pins.
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REFITTING
Fit:

- the shock absarber;

- the two lower meounting bolts (smearad with
grease);

- the shock ahsorber rod using a tocl made
locally.

Make sure the cup washers are fitted the correct
way round,

Compress the shock absarber and release it
G lwwards.

31 Led

Lower the vehicle on ils wheels and tighten the
upger and |ewer shock absorber fixings to the
cofrect torque.



REAR BEARING ELEMENTS
Shock absorber
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DRIWVER-CONTROLLED SHQCK ABSORBER SUSPENSIONT?: SPECIAL FEATURES

The solenoid valve connector supply wires are to
the rear right, near the petrol pump.

-

NOTE;

the salencid valve supply wires are different
lengths,;

rear left-hand shock absorber (2 metres, orange
mark]);

rear right-nand shock absorber (1.4 metres,
tshack mark).

When connecting the connectors make sure that
the marks match. Mixing them up could cause a
fault-finding error,

NDTES:

Make sure that the correct wiring routing and
efectrical connections are used (olherwise the
reliability of the master-centrolled shock
absorhers cannol be guaranteed).

Do not use the winng delivered with the
shoack absorber for fastening purposes.

when deconnecting the 3-channel cannecior,
do rot use a sharp tool which may damage
the retaining lugs on both sections of the
ConneCtor




REAR BEARING ELEMENTS

Spring
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ESSENTIAL SPECIAL TOOLING

-— JEp— [—

T. Ar. 859-01
T. Ar. 659-(2

Caliper

Rear spring removingfrefitiinz. ooling

—TEEA.. B —mmm —

TIGHTENING TORQUES {in dadim)

\Y,

Lower fixing pins 11
Upper fixings 3
Anti-roll bar fixing 1.7
Whee! bolts: 4 balts C

3 bolts 10
REMOVING

Remove the shock absarber (see appropriate
sectian).

Fosition the threaded rod of toal-

T. Ar. 659-02 fitted with caliper T. Ar. §58-01.

Gently com - ress the spring to loosen the anti-rall
bar.

Discannect:

- the anti-rof| bar;

- the limiter contrd.
Cecompress the arm.

NOTE:

If the lorgest tvpe of spring is in use, the nut of
the tool reaches the ast thread.
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The tool must no{ be remaved, so as to avoid
damaging the brake hose {A).



REAR BEARING ELEMENTS

Spring
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T Ar , 652:02 I N
— —-h...l;. : "'\-H"h.

}'\.,_ T. Ar. 6551
EY 784

Remove the spring without remaoving the tool.

REFITTING

Fit:

- the spring, wedge it against \he upper plate
and make sure that it is ¢orrectly positionad in
the |lower spring mounting.

Compress the assembly,

Connect:

- the antti-roll bar:

- the himiter control.

Remove the toal.

Fit the shock absorber (see apgropriate section).

Lower the vehicle onta its wheels and tighten the
ant-roll bar 1o Lhe correct Lorque.




REAR BEARING ELEMENTS
Anti-roll bar
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REMOVAL

Remove the protective housing.

0On each side, unscraw;

- the bearing fixing nuts on the cross members!

- the mounting pin nuls

Remove the bearings.

FIGHTENING TORQUES [in daNm) @

Wheel bolts: 4 bolts 9
5 holts 10
Eye bolt nuts 1.7
Bearing fixing nut 1.5
REFITHING

Take care to fit the parts in the correct order and
the (orrect way round.

With the vehicle on its wheels, tighten to the
correct torgue:

- the bearing fixing ruts;

- the mounting pin nuts.




WHEELS AND TYRES
Specification
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WHEELS
Wheels can be identified in one of two ways:
engraved marking on sleel rims,;
- casl marking on sluminium rims.
This marking identifies the main dimensignal preperties of the wheel. It may be in full;
ed.:5 12114 4 CH 36

or simplified:

eq. h 1/2 114

A B C L E F
RIM NOMINAL & Tyre Dffsat
TYPE WIDTH EDGE (in inches) under| Number locating i
OF WHEEL [ (ininches) | prorye tyre bead of holes profite mm
5172114

The wheel bolts have a pitch circle diameter of

4 fixing balts: 100 mm
5 fixing bolts: 108 mm

Maximum run-out: 1.2 mm measured at the fim
edge {(at G).

Maximum eccentricity: 0.8 mm measured at the
tyre bead (surface B).
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TYRES

The same type of tyre may have two different identification markings.

E.qg.:
or

185

O

185/7/0HR 14
185/ 70 R 14 B8 H

Noyoloxo
O OO0 .

d34920

b
@ 185 Width of tyre wall in mm (5)
_ Meight
70 HiSratio:  eeeeeme
Width
@ R Radial structure
@ 14 Internal diameter in inches, correspanding ta the rim diameter,
@ 88 Load indicator 88 (560 ka)
@ H Maxirnum speed indicator 210 km/h
Some of the speed symbals: Fr;ﬂax_ 5!??{? in km/h
S 180
T 1940
U 200
H 210
W 240
Z + than 240
Structure type ; Cross-ply na marking
Radial R

Bias belted B



WHEELS AND TYRES
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‘ Wheel nut Inflation pressure
Rim tightening (bar)
Type Rim Run-gut torques Tyres
(mm) {(daNm} FRONT REAR

B29E 6x15 12 |2 195/60R15H 2.0 2.2
B29E (1) 10 (1}

165R 14T
B296 g ”12: 14 12 s 185/70R14T 2.0 2.2
B297 X 185/7CR14H

51/2 x 14 185/70R14H .

B29B 6x 15 1.2 (8 195760/R15H 2.0 2.2
B290 6x15 1.2 g 185/70R14H
B2OW 6Gx 14 ' 10 195/60R 15H 2.0 2.2
B29H

195/65R 15H
B298 6x15 1.2 10 195/60R 15H 23 2.5
B293
B29A 6x15 1.2 10 195/60R 15V 2.5 23
B20F
B295 6x15 1.2 10 205/60R 15V 2.5 2.3
B296 Bx15 1.2 10 205/55R 162 2.5 2.3

increase the pressure by 0.1 bar at the front on vehicles with automatic transmission.
{1) Vehicle with ABS MOD. 1986-1987 brakes.

Tyres are Tubeless (without inner tube).

inflatian pressures shauld be checked when tyres are cold. Driving causes a rise in temperature and increases
the pressure by 0.2 - 0.3 bar_

If checking the pressure when tyres are hot, take this increase in pressure into account and never deflate

tyres.
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Wheel balancing
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BALARCING WEIGHTS

Use ainly the weights supplied as spare parts:

I Ie

(astanad by hooks to steel rims (hooks built
nilo weights);

fastened by hooks (flat haoks) or self-adhesive
to aluorirmium allay rims.

steel rim
Aluminium rim

He 6549
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STEERING ASSEMBLY

Exploded views




STEERING ASSEMBLY
Axial ball joint

ESSENTIAL SPECIAL TOOLING
Dir. 812-01
or Axial ball joint wrenches
Chir. 832-01
T. Av. 476 Ball joint extractor
Dir. §12-02 Tap 12/100f
@ TIGHTENING TORQUES [in dﬂ”l‘l‘l] REMOVING THE BALL JOINT: HEP'HCE ﬂiSEl’l"lhl]' [2]
systematically. If the ball joint {1} teeth are not
Ball joint nut 2 damaged, the joint may be reused.
Steering tie rod nut 35
Axial ball joint 5

Axial ball joint with flat lockwasher

A3 51-1

Loosen |ocknut (E), holding the axial ball joint
with an open end wrench at (P].

a5 11

Bo 112

86114




STEERING ASSEMBLY

Axial ball joint 36

Disconnect the steering ball joint using T. Av. 4786.

Remove:

- the ball joint housing, counting the number of
threads engaged so that 1he paralielism can be
pre-adjusted for refitting;

- therack bellows.
Leasen the axial ball jaint using Dir. 812-01 or Dir.

832-01, helding the stop washer (2) with a pair of
vicegqrips to stop the rack rotating.

BY Ba7

NOTE:

Betore refitting new steering tie rods, run a 12 x
100 tap along the threads a1 the ends of the rack
1o remove any Loctite left over from the ariginal
fitting and to stop the threads seizing during
refitting.

Refit to the rack (1)
- Lhe stop washer (2);
- the lockwasher (3);

- the axial ball jgint (4}, having previously smeared
its threads with Loctite “FRENBLOC™.

NOTE:

Before tightening the ball joint using Dir. 812-01 or
Dir. 832.01, check that the two lockwasher tabs (2)
line up with the rack flats (B).

83 51019

Refit the bellows and their clip.

Screw the ball joint back into the sleeve by the same

number of turns as were counted during
dismantling,

Reconnect the tie red to the stub axle carrier.

Check and if necessary adjust the parallelism, then
tighten the sleeve locknut.



STEERING ASSEMBLY

Steering box

36

ESSENTIAL SPECIAL TOOLING

Maot. 453-01

T. Av. 476

Flexible hose clamp

Ball joint extractor

@ TIGHTENING TORQUES {in daNm)

Steering ball joint nut |
Steering tie rod nut 3.5
Axial ball joint 5
REMOVING

With the front of the vahicle on stands, remaove:

the wheels;
- the slub axle carrier steering ball joints using
T.Av. 476,

B 295, B20G;
- the heat shield;

- the fixing nuts from the intermediate steering
shatft heat shield.

Wiove the rack to the right,

Remove the key bolt (1) from the steering
universal jgint; disconnect the universat joint and
note its position with respect te the steering
pinion splines.

Power-assisted steering:

Fit clamps Mot. 453-01 to each of the hoses
leading from the gif reservair,

Remove;
The pipe bracket.
Disconnect the piping from the reservoir and from

the high-pressure pump to the rotary valve. Be
ready to catch the oil which will run out,



STEERING ASSEMBLY

Steering box

36

“ABY" Eguipment

- 1he ABS hydraulic unit support bracket
mountings,

- the hydraulic unit from its support bracket
without disconnecting the piping;

- the four fixing bolts holding the steering box to
the cross member.

Maove the steering box to Lhe nghts and remove:

- theintermediate steering shaft heat shield;

- the box assembly, plus the tie rods through the

hole in the right-hand scuttle side, raising the
ABS hydrauiic unit and its support bracket.

In order to da this:

- Loosen locknut {E}, holding the axial hall joint
with an open end wrench at {P);

- Unscrew the ball joint housings, counting the
number of threads engaged.

Mever unscrew the rack axial ball joints except to
replace them.

If the steering box 15 being replaced, the ball jaint
housings an the stub axle carrier end will have 1o
be retained.

REFITTING

ATTENTION: When handling:
- da not hold the steering assémbly by the
ellows:

do not carry the steering assembly by the
piping;

- do not jcltt the suppart bracket at the tube and;
do nat jalt the tie rads.
Proceed as tor removing, but in reverse order,

If a new steering box is being fitted, fit the ball
jeint housings in the position noted during
dismantiing.

NOQTE:
i it is impossible to fit the steering universal
joint, disconnect the collapsible steering wheel
shaft.

Bleed the power-assisted steering circuit {(see
section an "Power-assisted stearing pump®).

Check and adjust the parallelism, then secure the
locknut to torque 3.5 daNm.



STEERING ASSEMBLY

Power-assisted steering valve
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REMOVING

Raemove the plastic clips on the bulkhead and push
the rubber (3) 1owards the vehicle's passenger
compartment.

Remaowe the plastic trim under the steering
column.

Uncouple the intermediate shaft {4} and free it
from its aperture in the bufkhead.

Remove the pipes from the rotary valve and the
jack.

Under the vehicle, lapsen the steering plunger
adjusting nut (1} without remaving it

Remove the two valve fixing holts.

Remove the valve from the housing {fitted quite
tightly}.

B3 989

REFITTING

Remove as much grease as possible from the
hausing.

Fit a new wvalve after having smeared the ginicn
and the rack with Molykote BR2 gréase.

Reconnect the intermediate steering shaft 1o the
valve and reattach the rubber {3},

Adjust the plunger clearance [see next page}.
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Steering plunger
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This pperation is carried out on the vehicle
ADNISTMENT

If the plunger is rattling, before replacing the steering box, it is essential to make sure that the plunger is
correctly adjusted.

Place the vehicle on a hydraulic lifi with the
wheels free and remove the wheels.

1. Identifying the rattle ("
Hold the rack bar by the plunger end and check !
the side play. Play followed by a rattie

indicates that the damperis [oose.

2. Adjustment

Unlock the adjusting nut {1} by pushing back
the nut collar lock tabs (AJ.

Tighten the adjusting nut by two notches using
a 10 mm male hexagon key and check that the
clearance has disappeared.

Maximum permitted adjustment: 3 notches.
Relock the nut using lwo opposing recesses in 1
the housing by turning down the nut collar.

= '_',.-n——...._




Adjustable steering column

STEERING ASSEMBLY

36

A locking lever under the steering calumn énables
the height of the steering wheel to be adjusted to
suit the driver. In some cases, it will be necessary
10 adjusi the degree of tightness.

ADJUSTING THE DEGREE OF TIGHTNESS
Remove:
the iower steering wheel half-casing; |
the lower protective cover.

Locsen the lever lacking nut (1)

Lower the steering wheel shaft to its low position.

Lock the column by tightening nut {2) using the
locking lever (3).

Fosition the locking lever (3) so that X = 30 mm
from the steering support bracket.

Refit:

- thenut(1):

- the lower cover;

- the lower steering wheel half-casing.

Check that the lever is accessible; if not, increase
ar decrease the distance by 10 mm.
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Replacing steering wheel shaft bushes 36

@ TIGHTENING TORQUES {in daNm) Manual steering:
steering wheel bolts 1.5 - the steering universal joint.
Pull the staering wheel to free the shaft and the
upper bush (make sure that the steering anti-theft

switch has been uniocked).

Remave:
Push out the lower bush using a tube, external
diamatar 35 mm.

- the lower protective cover:;

- the _Ig:.gy bolt {2).

BY 346

9 296-1




STEERING ASSEMBLY
Replacing steering wheel shaft bushes
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REFITTING

Fit the new lower bush using a tube, exlernal
diameter 3% mm, after having smeared it with
grease.

Uncouple the steering wheel from the shaft.

Fit the steering whcal shaft, insert it in the
universal joint and refit the key bolt (2}.

Insert the new upper bush using a tube, external
diameter 35 mm, afier having smeared it with
greaase.

Refit:

- the steering wheel and tghien the fixing bolts
to the specified torque;

the lower prateciive cover

Tightening the universal joint:

Each bolt (A and B) must be tighterned whan the
corresponding end isin line {as shown)

- turn the shaft to positien {1} and tighten baolt
{A).

Position 1 /

Turn the steering wheel a quarter of a turn to
the right or to the left until it is in position {2)
and Lighten the bolt (B).

Position 2

I5617-2
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Collapsible shaft
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REMOVING

Remove the plastic clips from the bulkhead and
push back the rubher towards the wvehicle's
passenger compartment.

Manual steering:
Remove:

- the universai jotnt;
- the steering pinion key bolt ;

REFITTING

If necessary, fit the rubber (1) on the shaftl,

83989

- the collapsible shaft.
Power-assisted steering:
Remove:

- both fixing key bolts:
- the collapsible shaft

77062

Fit the assembly to the vehicle.

Power-assisted steering:

Couple the key bolt 10 the steering pinion and the
steering shaft.

Manual steering:
Couple the key helt 16 the steering pinion,

Fit the universal joint and tighten {see previous
page, “Tightening the universal joint™).

All types

Position the rubber (1) over the spherical sleeve of
the shaft and insert the two plastic half-bushes
(A).



STEERING ASSEMBLY
Collapsible shaft

36

CHECKING

If it is impossible to fully engage the splines, check
that the shafi length s correct; if not, replace it.

Power-gssisted steering:

L= 347 £ 1mm

I

.
W
I

— I
BT 763
Manual steeting

First assembly L=303 * 1mm X =33mm

PR L -

X 87 V61

Second assembly L=306 £t 1mm X = 33Imm

o L -

X BF 7621

NOTE: The 15t and 2nd assembly methods must not be combined.




STEERING ASSEMBLY
Steering wheel

36

TIGHTENING TORQUES (in daNm} @

Steering wheel bolt 1.5

REMOVING
Remove:

- the plastic embellisher in the centre of the
steering wheel;

- the twe balts (&) using a Torx T30 screwdriver
{e.g. Facom 89/30);

- the steering wheel shaft clip.

Fit the two bolts (A} in the threaded holes (B) and
tighten them to extract the mounting bracket.

Remove the steering whel, neting the position of
the bush with respect to the shatt.

REFITTING
Fit the steering wheel on its shaft, position it flush
with the ¢lip in line with the position marked

duning dismantfing.

Complete the adjustment using Lhe oblong slots
(C).

FLEXIBLE STEERING WHEEL CONES: Development

181 Azgambly

BE 234

As the result of a material change, the MPR only
delivers 2nd type flexible cones,

This cone has a fillet A and must be fitted to a
steering wheet with a groove B,

If only the cone is being replaced on a 1st phase??
stearing wheel, a 1.5 mm groove will have to be
made at 45 “.

This can be dong using a NEWAY cutter, part no.
100, used for machining valve seats.



MECHANICAL ELEMENT CONTROLS
Master cylinder

@ TIGHTERING TORQLUES (in daNm)

M 10 x 100 1.3
M 12 x 100 1.3
Brake servo fixing bolt 1.3
REMOVING

Drain the brake fluid reservair and remove it by
puliing upwards.

Remaove the pipes and note their pasitian,

Remove the two brake servo fixing nuts,

REFITTING -
| |
Check the length of the pushrod S e/ [B
X = §mm o oy E C
Reconnect: ' T - . i
- the pipesin the correct position; e / :
- the brake fluid reservair, pressing it down until =Y i , i
it clicks inte place in the master cylinder. % ! RREE o (I B L J
I
Bleed the braking circuit. =

Check that distance L = 128.5 mm.

75 5551




MECHANICAL ELEMENT CONTROLS

Brake servo

37

@ TIGHTENING TORGQUES (in daNm}

Master cylinder 10 brake servo 1.3

Brake serve to bulkhead 2

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

« the air filter;
- the check valve.

REMOVING
Disconnect the batiery.,
Remove the master cytinder

Disconnect the flexible vatuum hose fram the
brake servo.

wWithdraw the clevis pin (1) linking the brake
pedal to the pushroy,

Unscrew the brake serva fixing nuts.

Te9i5

REFITTING
Befare refitting the brake serveg, check:
- distances:

Xz 9mm
adjustable by rad (P)

L=1285mm
adjustable by red (C)

Bleed the braking circuit.




MECHANICAL ELEMENT CONTROLS
Air filter -

Brake servo check valve

37

Q

REPLACING THE AIR FILTER

1% 564 811

REPLACING THE CHECK VALVE
This aperation may be perfarmed on the vehicle.
REMOVING

Disconnect the vacuum inlet pipe fram the brake
SErvo.

Pull and turn check valve to free it fram the rubber
sealing washer.

¥4 883

I i5 not necessary to remove the brake servo in
order to replace the air filter (F}.

Extract the used filter {F) froam under the brake
pedal, using a screwdriver or a metal haok.

Cut the new filter at {A) (see diagram} and fit it
around the rod. Then push it into its |location,
taking care to spread it around the entire bore to
prevent unfiltered air entering the unit.

REFITTIMNG

Check the condition af the sealing washer and the
theck vaive.

Replace any faulty parts.

Refit the assembly.




MECHANICAL ELEMENT CONTROLS

Brake servo

37

ESSENTEAL SPECIAL TOOLING

Mot. 453-01
M.5. 870

Hose clamp

y Vacuum test gauge

CHECKING THE SEALING

When checking the brake servo sealing, make sure that there is perfect sealing between the brake servo and
the master cylinder. If there is a leak at this level, replace the seal {A}.

Mot 453-01

The brake servo sealing must be checked on the
vehicle with the hydraulic circuitl functioning
carrectly.

Connect the vacuum test gauge M.5. 870 betweaen
the brake s2rvo and the vacuum source (inlet
manifold) using a “T" junction and as short a tube
as possibie.

Allow the engine to idle for one minule.

Clamp the tube [using Mot. 453-01} I:uetween the
“T* junction and the vacuum source,

Stop the engine.

If the vacuum drops by more than 33 mbar {25
mm/hyg) in 1% seconds, there is a leak which may
he either:

- in the check valve (replace it), or:

- in the pushrod diaphragm {in this case, replace
the brake servo).

If the kirake servo is not working, the braking
systam works but the effort required at the pedal
to produce deceleration equivalent to servo-
assisted braking is much greater.




MECHANICAL ELEMENT CONTROLS
Handbrake control lever

37

REMOVING
Under the vehicla:

Remove the centre grotective cover.

Disconnect the sleeve, afler having unscrewed the
adjusting nuts (3).

In tha vehicle:

Remove:

- the centre cansele {see electrical section,
“Dashboard™}

- the ? floor fixing boits.

Free the lever/primary rod assembly.

REFITTING - SPECIAL FEATURES

Adjust the lever's travel (see section an control
adjustment®.




MECHANICAL ELEMENT CONTROLS
Handbrake control

37

Adjustment:

Q

It the handbrake is incorreclly adjusted and the
cable is too tight;

the automatic brake shoe clearance adjustment
systemn will not operate correctly:
- the brake pedal will have along travel.

On no account are the cables to be retightened to
rectify this fauit - lhe problem will soan reappear.

The handbrake is not a means of adjusting the
tlearance. 11 must be adjusted only when
replacing:
linings;
- cables
- the centrol lever.
Any adjustment other than these operations is
forbidden.
1. ADJUSTING DRUM BRAKES
With the vehicle on a lift and the wheels free:
Remove the centre protective cover.

Loosen the handbrake.

Loosen the sleeve (1} lacknots (31,

Loosen the cable completely.
Remove;

both rear wheats:
oth drums.

Check the operation of the automatic clearance
adjusting system by rotating the toothed
quadrant {(E} {make sure it turns freely in botlh
directions), then loosen it by S or 6 teeth. .

‘R 3371




MECHANICAL ELEMENT CONTROLS
Handbrake control

37

Bendix :

Flace the toothed quadrant (D) in its ariginal
position.

AR

g (= e N

7177341

Chedk:
that the cables slide freely,
- that the handbrake levers {B) rest correctly on
the brake shoes.
ADJISTMENT:
Gradually tighten the cables centrally so that the
levers (B) are free between the 1st and 2nd natch
of the control lever's travel and remain free at the
2nd noteh,
Tighter: the locknuts (3).
Fit the drums.
With the vehicle onils wheels:
Adjust the linings by repeatedly depressing the
brake peda! firmly, listening to the operation of
the automatic adjusting system.
2. ADJUSTING DISC BRAKES
With the vehicle on a lift ang the wheals free:
Remave the centre protective cover.

Loosen the handbrake.

Unfock the sleeve (1] locknuts (3) and stacken
aff the cable completely,

7R A58

Check:

- that the cables siide freely;

-~ the travel ot handbrake levers and push them
as far as they will go towards the rear of the
vehicle. '

86853

Gradually tighten the cables centrally so a5 to
create contact between the end {(A) and the lever
without maving the lever,

Finish off the adjustment so that the levers are
free between the 15t and 2nd nateh of the co ntrol
lever's course and remain free at the 2nd notch.

Tighten the locknuts (3).



MECHANICAL ELEMENT CONTROLS

Brake hoses

37

These vehicles have brake hoses whose sealings do not have copper seals.
Sezling is pravided by contact with the hose tapered face (A) and the cylinder tapered face.

TIGHTENING TORGQUES {in daNm)

24 6149

PRECALUTIONS TO BE TAKEN WHEN REMOVING AND REFITTING A BRAKE WHEEL CYLINDER QR HOSE

tn the interests of safety and to prevent the brake hose from becoming twisted and possibly coming into
contact with part of the suspension, the following operations must be carried out in the following sequence:

REMOVING

Unscrew the piping union (1) from hose {2) untif
the spring (3] is lagse encugh ta free the hose
from the splines {(4). '

2 3 1
4§ 35
85 526

Unscrew the hose from the caliper and possibly
the caliper as well.

REFITTING

Fit the caliper to the brake and screw the hose to
il. Then tighten to torque 1.3 daNm.

With the wheels hanging free and pointing
straight ahead, locate the female end of the hose
an the retaining lug (%) {it must not be twisted)
and fit:

- 1he spring (3);
- the brake pipe 1o the hose, making sure that the
hose does net ratate dusring tightening.

Blezd 1he braking circuit.




MECHANICAL ELEMENT CONTROLS
Brake limiter

CHECKING PRINCIPLE

These vehicles are fitted with a load-controtled
brake limiter.

The pressure is controlled at X by comparing the
rear wheel pressure with a given front wheel
pressure. '

These dual pressure cylinders have two chambers
entirely separate frem cne another, which act at X
on one front wheel and one rear whee,

Itis essential Lo check Both creuits.

I : right-hand front/left-hand rear
Il :left-hand frontiright-hand rear.

{nad-controlled imiter.

The adjustment of locad-controlled limiters
anables the rear pressure L6 be adjusted as a
tunction of the front pressure.

Adjustment is made simultaneously to both
chambers. [Fihe gressure is incorrect in one of the
two chambers, replace the limiter




MECHANICAL ELEMENT CONTROLS

Brake

limiter

37

Y/

These vehicles are fitted with load-cartrolled limiters. Checking and agdjustment take place on an unloaded

vehicle, with Lhe fuel reservoir Full and the driver in the car,

Vehicle
type

Amount of fuel in reservair

Checking pressure {bar)

FRONT REAR

B 290
B 292
B 253
B 294
B 295
B 296
B 297
B 298
B 29A
B 298
B Z9E
B 29F
B 294
B 25H
B 29W

Plein

W) B6E

100 —p 40 *3




MECHANICAL ELEMENT CONTROLS

Brake limiter

37

ESSENTIAL SPECIAL TOOLING

Fre. 244-04 Limiter calibration pressure
ar gauge '
Fre. 1085

CHECKING

Connecl lwo pressure gauges {A) Fre. 244-04 or
Fre. 1085:

- one on the right-hand front
- one an the left-hand rear.

Rieed the pressure gauges: s¢rew P

Depress the brake pedal gradually until the
adjusting pressure is obtained on the fronl wheeis
(see table of values). Then read off the retevant
pressure on the rear wheels and carrect (f
Necessary.

Perfarm the same operation an the ather circuit:
le.:

- one on the left-hand front
- one on the right-hand rear.

Il there is a major difference {values outsrde
tolerances), replace the limiter, No operations
may be perfarmed an the limiter.

ADJUSTMERNT

Adjustmenl is achieved by allaring the spring
compression (D).




MECHANICAL ELEMENT CONTROLS

Brake limiter

37

REMOVAL:

Ciscoinnect -

- the clip(G);
- the suspension arm link reds (H}
- thepiping.

N

i II |

Remove the 3 support bracket bolts

Urcouple the [imiler fram the suppor brackst

REFITTING: Preadjustment:

With lever (E} in the direclion of the arrow, height

{H} should be approximately 32 mm.

=8 107

To abtain this distance, loosen nut {A) and move
the rod {B) in the sleeve ().

MOTE:
The position of nut (F) must not be altered.

' I i
al
ﬁl ;
A L;’E
Z I
B Za \Z

RE 118

Bleed the braking circuit,

Check and if necessary adjust the pressure {see
section on “Checking and Adjusting”).

ADIUSTING

If the recommended values are not obtained,
adjust distance (H).




MECHANICAL ELEMENT CONTROLS
Brake limiter

37

REPLACING

The MPR suppligs replacement pre-adjusted
limiters fitted with two clips (1) and (2).

%et up the vehicle as for adjustment.

Fit the new himiter fitted with clips {1) and (2).

a8 119

Loosen nut (A}

Plz_nsili::bn rod {B) in the link rad (H)
Tighten nut {A), halding sleeve ().
Remove ¢clips (1) and (2).

Eleed the check the circuit {see section on
“Checking and Adjustment”).



37

MECHANICAL ELEMENT CONTROLS

Clutch control

EXPLODED VIEW




MECHANICAL ELEMENT CONTROLS

Clutch control 37

CLEARANCE ADJUSTMENT

Cable cantrol:
Hold the clutch pedal up.

Raise the cable until resistance 15 falt and check
the clearance [G):

G = 3tod mm at the end of the damping block.

Adjust, if necessary, by turning nuts (3) and (4},

FAI5G-2

The yoke and the clewis pin of all cable clutch
contrals will have Lo be lubricated with
“Moiykote BR2" grease.

A parts to be lubricated.

Hydrauli¢ ¢ontrol:

Check the length of Lhe pushrod
distance L = 124.5 * 0.5 mm

Frpaa

There must be a clearance ()} of 0.2 - 0.5 mm
between the pushrod and the master cylinder
piston, e approximately 1 - 2.5 mm at the pedal
pad.

923

If this clearance is incorrect, adjust the Iength of
1the pushrod.

Check the travel of the wheel cylinder, which muyst
ke 11 mm minimum.



MECHANICAL ELEMENT CONTROLS
Power-assisted clutch control

37

-

This device is made vp of a capsule-spring assembly located
between the clulch pedal and Lhe pedal supporl bracket.

ER L

OPERATION

In the rest position, the compressed spring pushes the
pedal ta its stop.

After having crossed the pivot (straight line AB), the spring
extends and reduces the effart exerted by the driver.

Remark: Replacing the clutch master cylinder does not
necessarily involve removing the spring-aclivating capsule
assembly.




MECHANICAL ELEMENT CONTROLS
Spring-activating capsule assembly 37

Replacing
ESSENTIAL SPECIAL TOOLING
Emb. 1082 Tocl for removing-refitting clutch cantrol
spring-activating capsule
REMOVING

To remove-refit the spring-activating capsule, it is
essential to lock 1t Iin the compressed position,
usirng Emls. 1082

Remove the circlips from shafts (B) and (C).

Depress the pedal gently to extract shaft {8}

Emb. 1082

93512

Fit. the tool to the spring-activating capsule.

2511

DIF0E

Releasa the capsule.

Take out the shaft (C} and remove the spring-
activating capsule-tocl assembly.



MECHANICAL ELEMENT CONTROLS
Spring-activating capsule assembly

37

REHTTING {S5pecial features).

When fitting a new part, comprass the spring-
capsule assembly in a vice and fit tool Emb. 1082,

Make sure the rapsule is fitted the correct way
round: large diameter to pedal end.

Smear the shafts with "ELF MULTI™ grease.




MECHANICAL ELEMENT CONTROLS
Clutch master cylinder

37

TIGHTENING TORQUES {in daNm)

Cylinder fixing nut 1.5
Connecting boll 1.8
REMOVING

Remoave Lhe left-hand front wheel

Rermove the plastic cover [P).

i = e
=1 [T [— [ K:Kf__"—" Y
Br S0

Ty gan

Fit the master cylinder and tighten its two fixing
bolts, after having checked 1he seal of the master
cylinder joint face with the bulkhead, using mastic
tape CAF 4/60 THIXO

Connect the output pipe fitted wilh the washer
ang a new seal.

Fartly drain the brake fluid reservoir and
discennect the clutch master cylinder feed pipe.

Disconnect the piping at the wheel cylinder end,
linking it to the master cylinder.

Remove the clutch pedal pushrod.

Unscrew the two master cylinder fixing bholts from
inside the vehicle.

REFITTING {Special features)

Preadjusting the pushrad

Remove Lhe pushrod {1) by taking aut pin (2).
Loosen tacknut [E) from the yoke (C).

Turn the pushrod {1) to obtain distance:
L=1295 % 0.5mm.

,
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91574

CHECK AND ADJUST IF NECESSARY:
- the position of the seal and the flat washer;

- the tightening tarques,



MECHANICAL ELEMENT CONTROLS
Clutch master cylinder

37

Adjusting the clearance:

There must be a ¢learance {1} of 0.2 - 0.5 mm
between the pushrod and the master cylinder
piston, i.e. approximately 1 - 2% mm at the pedal

pad.

Check the travel af the stave cylinder: it should be
atleast: € = 11 mm,

Top up the level of brake fluid in the reservoir.

77523

It this clearance is not correct, adjust the length of

the pushrod.

Bleed the ¢ircuit.
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MECHANICAL ELEMENT CONTROLS
Clutch wheel cylinder

37

TIGHTENING TORQUES [in daNm)

Cylinder fixing bolt
{Connecting bolt

1.5
1.8

REMOVING
Partially drain the brake fluid reservoir.
Remove the stave cylinder heat shieid,

Disconnect the stave cylinder feed pipe.

(V6 Turba) Special features:

Remove the heat shield and its scoop as well as
the cool air fan scoop and pipe.

Take out the two slave cylinder fixing bolts and

remove the cylinder.

o
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MECHANICAL ELEMENT CONTROLS
Clutch wheel cylinder

37

Remove:
- the heat shield from the ciutch slave cylinder;

- the shield cover under the turbocharger
support bracket.

Bleeding the hydraulic circuit
(V& Turbo) : Special features

Bleed the clulch hydraulic circuit via screw [V)
attached to the left-hand front base of the
gearbos.

Disconnect the clutch slave ¢ylinder piping and
remove 1he cylinder.

REFITTING:

For refitting, fit the rubber cluteh slave cylinder
Lup washer an the pushrod.

B iz23

Declutch using the pedal to separate the ctutch
tark from the siave cylinder.

Fit the rubber cup washer to the slave ¢ylinder.

Check the travet of the slave cylinder: it should be
atleastC = %1 mm.

Top up the level of brake fluid in the reservoir.

Fit the wheel cytinder by inserting the pushrod
inte the cylinder, while compressing the cup
washer and the spring inside the wheel cylinder.

Altach the slave cylinder and reconnect its fead
nipe.

Check and if necessary adjust the clutch clearance..

My

IO
T
'
g
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MECHANICAL ELEMENT CONTROLS
External gear change mechanism

37

DUAL LEVER CONTROL

REMOVING

Remove the partsin sequence, (1) to (8}
Retain parts (9) to {14).

Remave (15] from {6).

Ramove the ain from {16}

Remave the partsin sequence, (17)to (20).

Retain (21).

If necessary, replace (22) and {23}.
Green fitted on the gearhox end.
Neutral fitied on the lever end.

REFITTING - Special featuras.
Stick (17) to lever {21}

Lightly grease inside {15}, {22} and {23) with 23
Medium.

Tighten the nuts to the specified torgue.

NOTE:

No adjustment is Lo be made to this type of
control.




MECHANICAL ELEMENT CONTROLS
External gear change mechanism

37

REVERSE POSITIVE LOCKING

This system prevents accidentally selecting
reverse gear when changing quickly fram 3rd Lo
Znd gear.

Operation:

To seiect raverse, lift ring {A) and move the lever.
The ring activates a cable which operates a fock
finger fitted 10 the rear gearbox housing.

The operation of this finger enables reverse gear
to be selected.

REMOVING (the locking cable]
The gearbox does nat have Lo be drained,

Unscrew and remove the lock on the gearbox.

T e

Rase the bellows (F).

Unclip the ring cable stop (G).

Remove the cable sleeve from the sleeve stop [(A).
REHTTING:

Spread a strip of CAF 4/60 THIXO paste on the lock
threads and tighten to torque 2 daNm.
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MECHANICAL ELEMENT CONTROLS
Automatic transmission control

37

EXPLODED VIEW

] Oh N b W A

Gear change lever handle.

Gear change lever retaining nut under floor.
Control module.

Control module seal under flaor,

Lower cover.

- Seal.

Lecking key.




MECHANICAL ELEMENT CONTROLS 37

TA AR4
Automatic transmission control

REMOVING

Remove the gear change lever handle (1) by
lifting it upwards.

|'II )
]
.'I 'I%_fﬂ' |'II —
=]l
B 92502
| f/ Dhsconnect the wire to the light.
! l..-"
' Unclip the lever balljoint control cable frem the

nearbox selector lever.

3! 4371
Remove the console trim by pressing to the left Remove the right-hand autematic transmission
and releasing the retaining lugs as you raise it. support bracket.
— Release the complete control assembly {support
bracket, cable and lever).

II
| Separate the control seclion from the right-hand
transmissian support bracket.

92497

Rermowe the 4 gear change lever retaining nuts
under the flagr {2).

32 500
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MECHANICAL ELEMENT CONTROLS
Automatic transmission control

37

REMOVING-ADIUSTING

Fit the right-hand transmissicn support bracket,
<oupled to the control cable.

Unlock the control cable adjuster and free it
gnough to release the adjustment 7.

- 92 585-1

fit the control module (3) fitted with its seat [4),
from under the floor.

Cannect the wire ta the light.

S<rew in and tighten the 4 underbody fixing nuts
{2).

Clip an the tonsole trim and the gear change lever
handle.

Move the gear change lever and the automatic
transmission into 1st gear "hold” {lever an
gearbox fully towards rear of transmission).

e—d

Line up the cable balljoint with the transmissian
lever balljoint by adjusting the position of the
sleeve.

Lock by pushing in the clip {8).

Clip the control cable ball joinl to the

Iransmission lever using multi-grig pliers.
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MECHANICAL ELEMENT CONTROLS
Automatic transmission control cable

REPLACING

The contral cable can only be remaved after
having removed the contral assembly (see section
on.removing the cenirol assembly).

Unbolt the right-hand transmission support
bracket.

Open the lower caver [5) of the control module
Lising a screwdriver,

31170

1 121 i

Unclip the balljotnt from the base of the lever.

Remove the cable locking key from the housing.

g1 123

Free the cable by pressing an the 2 {ocking lugs in
the housing.

L i LT

41122

when refitting, fit the cable to the housing (fit
the key the correct way round).
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MECHANICAL ELEMENT CONTROLS

Automatic transmission control

cable

37

sl )
| e

1122

Clip the balljaint at Lhe base of the lever.

Close the base of the housing using the seal (6)
and the cover {5),

Clip the cable to the transmission support bracket.

Foltow the instructions in the section on refitting
and adjusting the control assembly.




TA 4141 MECHANICAL ELEMENT CONTROLS
Automatic transmission control cable
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EXPLODED VIEW

MOLYKODTE
33 Madium

Greasa

1

g3 6140

See "Remaving and refitting” on next page.
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MECHANICAL ELEMENT CONTROLS
Automatic transmission control

cable

37

ESSENTIAL SPECIAL TOOLING
B.Vi. 86E Locknut wrench
Move the selector lever 1o N. REFITTING

REMOVING

Lever end:

Remove:

- the protective plate (1) under the |ever;
- the clip (2)

- the nut (3) and its pin (8).

Disconnect the contrel cable {8 from the lever
(10}

Automatic transmission end:

Using wrench B.Vi. 868 unlack Lhe sleeve end
halt?? {(11) in order to free it from the housing.

Turn tha catile at the iever end to unscrew it from
the automatic franamissian between (8] and (6).

B3 428

Pull hard on the cable to free it and its two sealing
washers,

Move the selector lever to P
Automatic transmission in pasition “NT.

Screw In the sleeve stop (11) and lock it using
wranch B.Vi. B568.

-.-i. ) 1.,t?. -,].: 1-.\

o A -

L -.: A a - -.-._._._.—l__._._lr._._-_
N /“(- ¥y

81 594

Screw in the cable until the end (5} is flush with
the sleeve at {H).

Pull on the cable until it moves to position “P*.
Connect the cable to the lever
Preload the cable sleeve using a screwdriver (9)

between the clip {2) and the sleeve stop (7) and
tighten the ¢lip bolts.




TA 4141 MECHANICAL ELEMENT CONTROLS
Automatic transmission control cable

37

87 BOE-1

Remove the sieeve bolts (11) using B.Vi. 868.
Remove the two sealing washers using a gimlet.

Unscrew the ¢rimped end (6) still yn the
transmission, and remove it

Check gear changing with the jever, the starter
activation jn positions “P* and “N™ and the Park
function.

SPECtAL CIRCUMSTAMCES - BROKEN OR SEIZED

CABLE

Cut the sieeve and the cable as close to Lhe
automatic transmission as possible.

Remove the lower housing.

Move the guadrant to position N.

B3 448

Fit a new cable.




TA MJ MECHANICAL ELEMENT CONTROLS
Automatic transmission control cable

37

MOLYKOTE
33 Madium
Graass

See Removing-Refitting and Adjusting on the next page.
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MECHANICAL ELEMENT CONTROLS
Automatic transmission control

cable

37

REMOWVING THE SELECTOR CABLE

Lever end:

Remove:

- the protective plate (1) under the lever:
- theclip();

- the nut {3) and its pin (8).

Disconnect the control cable {3 from the lever
(10).

Transmission end:

Rernave the ¢lip (B} and disconnect the cable (rom
the inpul shaft.

REFITTING-ADJUISTING
Move the selector lever to “P".

Connect the cable, with natehes (J) on the
balljeint end and set the selector tever [L) Lo Park.

Preload the cable sleeve using a screwdriver {9)
between the clip (2} and the sleeve stop (7) and
tighten the clip boits [2).

Check gear changing with the lever, the starter
activation in positions "P™ and "N" and the Park
function.

L BF Faz

Iy
- 85 BE2
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INSTALLATION AND LAY OUTY
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INSTALLATION AND LAYOUT
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The ABS system comprises:

a hyrdfaulic unit {1} comprising an electric pump (b) and four solenoid valves {a);

an electronic computer (2} including a self-manitoring system;

L

one wheel rotation speed sensar per wheel (3);

four mounted targets (4): on the driveshafts a1 the frant and on the hubs at the rear:

a warning lamp on the dashboard (5}

The rest of the circuit comprises:
- adouble brake limiter {6),
- four brake calipers (7);

- atandem master cylinder [8).

Hydraulic unit{1) Electronic computer (2)
This comprises an electric pump and four solenoid This 15 located between the battery and the front
valves {one for each wheel). it is located on the right-hand whee! arch.

steering cross member at the front lefti-hand side
of the vehicle.

31 716

It analyses the information from the wheel
sensgrs and controls the solenoid valves in
accordance with this information.
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TIGHTENING TOQRQUE (in daNm) OF SPEED SENSORS

Front sensor

849 126

Rear sensar

89 104
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Speed sensors (3) and targets {4)

The speed sensers are mounied on the stub axle
carriers and receive information from the togthed
target wheels.

Targets mounted on the driveshafts for the front
wheals,

91 712

The speed sensors are linked to the elsctronic
computer wiring by connectors located:;

- inthewheel arches at the frant;

- wunder the vahicle at the rear.

Targets mounted on the hubs {non removable} at
the rear,

— 91053

Main control relay for ABS system {5).

This i5 located under the
expansion battlie.

cooling system

%1 713
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OPERATION
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1-  Hydrauh<unit A - Computer
& : solenoid valve B - Adjustment
b pump C - Alarm monitering check
2-  Electronic computer D - Braking pressure
i- Wheel sensor E - Roadsurface condition
4- Toothed targets F - Braking pressure modulation
3- Warning lamp
7- Brakecaliper
E- Master cylinder

OPERATION

Once the speed of the vehicle reaches 2 - 4 mph {3 - 6 km/h), the ABS system performs a self-monitoring
aperation and is ready for use_

When the Grakes are applied, if the computer receives information from ane or more wheel sensors that the
speed of the wheel is falling rapidly and that these wheels are starting to lock, it operates the corresponding
regulator valve to prevent any increase in pressure or even to reguce pressure. This continues until the wheel
or wheels reach normal deceteration speed.

Once this level of deceleration is reached, the reverse phase commences. The pressure is restared by direct
<ommunication between the master cylinder and the wheel cylinder or cylinders.

The ABS contratled braking cy¢le can be repeated between 4 and 10 times per second.
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OPERATION (continued)

The rear axle is regulated by the "Select low” system, which means that both valves an both rear wheels
supply tdentical pressures. The wheel which has the least road-holding governs the same regulation far both
rear wheels. Any fault atfecting the operation of the reguiator is indicated hy a warning lamp which
illuminates on the dashbeard.

In this case, braking takes place conventionally, without the use of the ABS system.

SPECIAL FEATLIRE

when the brakes are applied on uneven ground, sideways torque is praduced which tends to turn the vehicle
towards the side with a high adhesicn coefficient. The driver must therefore turn the steering wheel. To
avaid this phenomencn, these vehicles have a sideways torque detay time. In such an event, the hraking
pressure on the high adhesion wheel increases gradually until it reaches its maximum. This reduces the effort
required to maintain the vehicle’'s course and allows the driver to stay in control of the situation.

Components:

1 - Hydrauiic unit
2 - Computar
3 - Sensors

4 - Targets
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REMOVING-REFITTING COMPONENTS

| : FRONT WHEEL SENSORS

@ TGHTENING TORDQUES {in daNm)

Sensor fixing bolt
Sensor support bracket bolt

.5

REMOVING
Remove:
- thesensor fixing bolt (1);

- the sensor.

T 91 060

Remove the assembly

REFITTING

Fit the sensor, already smeared with
Multifunction grease, part no. 77 01 422 308, and
then reconnect i,

NOTE: To avoid any risk of maHunction, it is
essential to make sure the connectar is correctly
connected,

Il : FRONT WHEEL TARGETS

@ TIGHTEMING TORQLUIES {in daNm)

Unclip the lead from its support bracket.

Disconnect the sensar from 1ts connector (2]
the wheel arch.

Hny

Wheel balt; 4 bolts 9
5 bolts 10
Driveshaft nut 25

Since the target is mounted on the driveshaft, this
operation is to be carried out after removing the

driveshaft.
REMOVING

Press put the target using an extractor such as
FACOM US31G




ELECTRRONICALLY CONTROLLED HYDRAULIC SYSTEM
Anti-lock braking system (ABS)

38

Il - REAR WHEEL SENSORS

@ TIGHTENING TORQUES {in daNm)

REFITTING

Smear the target with Loctite SCELBLOC and refit
it using T.Av. 1051, rausing the old driveshaft nut.

Wheel bolt: 4 bolls g
5 boits 10

Sensar fixing bolt 1

REMOVING

Hemave:

- the wheet

- the sensor fixirg bolt (1)

- the sensor from its support bracket.

B3 120

L

21713

NOTE;

The MPR will now supply replacement machined
driveshafts not fitted with ABS targets. It wili
therefore be necessary to keep the target to
rebuild the driveshafts. However, the target is
available on its own from the MPR.

Unclip the lead from its support brackets.

Disconnect the sensor from its connector £2) under
the vehicle.

Remove the assembly.
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91 Qa0

- the plastic cover;

- the twa bolts {3);

REFITTING

Fit the sensor, already smeared with
Muhtifunction grease, part na. 77 01 422 308, and
then reconnect it.

NOTE: To avoid any risk of malfunction, it is
essential 10 make sure the connector is correctly
conhected.

IV: ELECTRONIWC COMPUTER

This is located between the battery ang the front
right-hand whee| arch.

REMOVING
Remave:

- the battery;

H1 1756

- the computer, then disconnect it.

REFITTING

Fit the computer, making sure that the 35-pin
connectar is corractly connectad.,

V: HYDRAULICUMIT

91175

@ TIGHTENING TORQUES {in daNm}

Piping bolts 1.3

REMOVING
Disconnedt the battery:
Remove:

- the three nuts holding the hydraulic unit 1o its
sugport bracket;
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- the pipes, marking their posilion;

A1 718

NOTE: Always plug all piping outlets to prevent
impurities entering and damaging the hydraulic
Lhit.

REATTING

Fit the hydraulic unit. The position of the pipes
must be adhered to: the hydraulic unit is
engraved with |etters which corraspond 1o the
various circuits.

- the electrics connections cover;
- thewiring clip {4);

- the connector {5):

BS 103

- the hydraulic unit.

V1L : Frantleft
VR : Frontright
HL : Rearleft

HR : Rearright

- Cannectithe connactar {5}

Fit:

- theretaining clip {(4);

- the electrics connections caver,

Elged the hraking ircuit.

MOTE: do not switch on the ignition 1o ensure
that the hydraulic unit pump is not activated. This
would involve the possible risk of air bubbles
farming in the hydraulic unit.

In the interests of absolute safety, never reverse

the sensor connectors or the hydraulic unit
ducting.
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FAULT-FINDING

ESSENTIAL SPECIAL TOOLING

M5, 1048

Barnier for checking the wiring

using XR 25 or multimeter.

This comprises a 35 contact base identical to the ABS computer contact and integral with a circuit baard with
numbered electrical contacts: {1) to (35).

Each number corresponds to an electrical connection in the vehicle wiring and is shewn on the operating
diagram on page (38-20).

It enables all incoming electrical connections Lo the ABS main connectar to be checked quickly and faultlessly.

CABLAGE VEHICULE

Terminals enabling
the solencid valve
foed relay to ba
chacked

Switchas enabling
quick access to
chack paointa

27

& 9 &5 87 &: B9
Bz s Ps Bz B P12
@ 8 @20 @ P9 @m
Pzo P11 24 Pz P20 30
= 7

P2
s
i
iz

[ k3
o

BS 024

Teminals

anatding thes hydrau
pUMP unit to ko
checked

Tarminals enabling the
whesl gansora to ha
checked
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CONNECTION TO VEHICLE
kgnition off:

Disconnect the ABS compuler from its base and connect the bornier in its place.
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Checking method principle :

Connect the numbers on the barnier with either the XR 25 or the multimeter cannector, corresponding to the

letters DIAG A—+B -- C through to ¥ on the barnier. For each measurement, observe the conditions given in
the lefi-hand column of these tables, on pages (38-16 and 38-17).

Permissible checking equipment

- XR25 1 Continuity measuwremenl, using the buzzer.
: Yoltage measurement, using the valimeter.

- Multimeter : Resislance measurement.
Voltage measurgments.
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FAULT-FINDING USING THE DASHBOARD WARNING LIGHTS

NOTE: Possible particular operating circumstances

Dbservalion:
Braking fault without illuminalian of warning lamp.
Check the braking system without ABS (road test).
Check:
isconnect the main relay.
If the fault cantinues in the road test: the ABS system is nat at fault.

I the fault has disappeared: check the entire wiring.

Intermittent, faults;
A faulty electrical contact may cause the lamp either ta flash or to be permanantly

illuminated under various vehi¢le use conditions {either when stationary or during a road
test).

if the faulty component is not found after checking the wiring, visually check the general condition of the
wiring and clean the wheel sensgr link connectors, the various ABS wiring connectors and the connector for
the two retay bases located on the hydraulic unit and the 35-pin computer connector.

For this operation, use: ELECTRONEX part no. 77 01 403 517.

Perform the road test once more; if the fault continues: replace the computer.
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FAULT-FINDING USING DASHBOARD WARNING LIGHT

TEST CONDITIONS

WARNING LAMP CONDITION

FAULT-FINDINIZ

v Correct Incorrect Checks pages 16417/ 18
igrutinn otf 8 x Checkslnes A o X
{except wheel sensors)
—— . P
. Hiuminates for .5 seconds checks lines R and X
Swatch O ignition A—P
. . soe note
without starting :
page 17 ® Checksines Ato X
[except wheel sengors)
Muminatles alter 20 secands )
Checks lines | 70300
o— x
Start . Checks: lires A w X
X
the engine fexcepnt whesl spnson)
Flashes Checks limes OM AR
§—— y Checks ines A ta Y4
Road tast
With ermergendy () X Chacks lines Ato vad
braking
Checks linet & to Y4 ang
Flashes seg; intermittent faulis,

KEY:

Lamp not illbmmnated

Larmp llurmmated

X~ Thelamp goesout

e X The lampilluminates
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CONTINUITY CHECKS

. TEST N
CONDITIONS oM dgf
XR25| METER |pen| XR25 MULTIMETERS
A [~ ki
H
VEHICLE ) ORDAE DES A OHMS
MESURES
IGNITION B ME‘ Ota 050 ¥
{OFF ¢ r-éﬂa-f]- l;
R : rﬁ: P — EI:D
_ E — . O
KE; @ fa—— | XR25 ‘ _
1
E‘::] . F @ —_— . —_
THE BUZZER ! gggg e 2
SOUNDS G 0.5ta2 g L B
s [K]Iﬁ 988" - U.I:E M
] H QREA o GO -
DOES NOT SOUND ' B
i ]
! O
K -
ud = 20k 1) @
: @
¥
a8 156.3
E = Key pressed
B = Redterminal connected 1o + battery
M = Pliershnked to brake piping
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VOLTAGE CHECKS
TEST XR25/f
CONDITIONS VOLTMETER XR25 CONNECTIONS MLILTIMETERS
IGNITION OFF N <~ LV @ VOLTS
Cp—

IGMITION ON o @

P = 10.5 W @
ENGINE STOPPED qQ

R < 25V @ _

[ T &
S | 0.3to1.5V —
6O0AQ + %
T < 10,5V @ HEEE’#-Q ] :_:f;‘ M
_ HEE 'u"lnG—-!‘
BD&GE '
BRAKE DEPRESSED u = 105 @ Gy —t
CONNECT v [HV1=v32: Corr ()
TERMINALS [ | . T
ot AND 27 v | v = vz @
Incorrect
Pump check W Mo check I the pump
. ) does not turn;

Sea note wilh equipment see DIAG \W
ENGINE RUNNING ¥ j = Key pressed

X > 10.3¥ @ R = Redterminalconnected to + batrery

M = PliersImked to brake piping

Key: = 1.5V = Correct if value measured is greater than 10.5 valts.
MNOTE (W):
Checking the operation of the hydraulic unit pump:

For this Lest, make sure that the vehicle’s braking sysiem is correctly bled, since an air packet could formin the
hydraulic unit when the pump is activated.

Fump tests:

Connect terminals 10 and 28 of the junction holder and listen 1o make sure that the pump is working: short -
term tests (1 to 2 seconds).
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WHEEL SENSOR CHECKS

Voltage measurements

* Turn the wheel sharply, at the same time watching the volimeter,

Key: - multimeter on alternating current.

TEST CONNECTIONS
COMNDITIONS XR 25 FVOLTMETER XA25 MULTIMETER
<]
TUURN THE LEFT- ¥1 V01V =
HAND FROMNT WHEEL R =061t 1.6kY e
5 | (XR25)
L VOLTS
21 =
TURN THE RIGHT- Y2 Ve>Riy= :I )
HAND FRONT WHEEL R = 0.610 1.6 ki) ”: | K BiT ’
' C_—‘Cg - i !
TURN THE LEFT- ¥3 V=01V == E — , :
HAND REAR WHEEL Rz (06to16k2 [ +! |
Eﬁl "lilm_f[m- X
TURN THE RIGHT- Y4 | V=01V = '—I f8pBE 0o 2
HAND REAR WHEEL R =06to1.6kn |22 088s8 1, o 1)
' OO0BE +w oo

Key deprassed :

"’ :

BE 158-3

Red terminal connected to + battery
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Components tested

fault-finding .

Earth A Check Lerminal (20} winng to earth (W)
Earth B Check terminal (34) wiring to earth (M4) It AR argwncaorract
) ) Check the earthing of the test
Earth C Check terminal {10) waring to earth {Ma) equipment {PlIEF!tE :
Solenoid valve retays
C Terminal wiring [32) to earth (W) see -
Sreak cortact g (32} {W4) 5o appendix 2 {page 38-21)
S5olenoid valve owrgunt )
Lett-hand frant wheesl E Terminal wining {2+ to earth (MA) Coil cut /see appendix 2 {page 18-23)
Solenod valve CiFcunt - -
Right hand front wheel F Terminal wiring (35} to zarth (MA) Cail cut fsee appendix 2 {page 38.23)
Salenond valve <ircuit Termi :
Lett-hand raar wheel G erminalwiiing [18) to earth (M4} Conl cut/ see appendin 2 {page 38 23}
Solencid valve crcut .
Right-hand rear wheel H Terminalwiring {19)to earth (Ma) Conl cut / see appendix 2 [page 38-23)
Pump mokor { Terminal wiring (18} tor enging earth {M&) or con! cut
g Lt see chack (W) tee appendix 2 {page 38-23}
e EEE:T:!T:J:::T;EE 4 ] Fawlty wiring wisulation / chassis short crrewt
Higﬁhﬁcﬁ;‘;:nldn::gt':unt?eel K Faully wiring insuiation / chassis shor eircut
He latic:
Leﬁ-?ﬁ::{;r:zja ri"v:.rh:ei L Faully wiring insulation / chassis shart circurt
Sernanr irsulation :
fig ht-r:a ;1::' r:;; wheel Y Faulty wiring insulation ! chassis short circuit
Currﬂllll[iuﬁ pi?" relay N if > 5volts : the relay shicks:  disconnect the selay from its support bracket. The voltage must
he zero: othersise the wiring will shart-circut
Current supply reday O Check battery chargingicondition af contacts
{461) make contact It < 10.5 wolts {0 voits): Aelay not suppled or cut: see appendix 1 [page 38-23)
Suienni? ualuetrelay P It = 10,5 vaits: Col ar wihng cut / see Il thiecks (P and Q) are incofregt: check the hink
cond cirean appendix 2 {page 38-23) to terminal (3) of relay support brack et {461),
Pump motor relay it « 10.5 volts: Coul or witing cut / see 5
i eeappendix T -
conil Cirelit G appendix 2 (page 38 23) Ppendix T (page 18-23)
Ol pressure
S EFISOr CATCUT R If = 3.5 wolts: Check ol pressure switch
D1ode check If the woltage < 0.3 volts and if th '  di irtui
short Cireart) dge -3 voltsandif t gwarning lamp llwminates: diode shat circuit
; If lh:-_: voltage < 0.3 wolts and it the warning lamp does not Hluminate: check warning light ang
Dicsde check, s wiring.
{burnt cut} i the valtage > 1.5 valts: diode burnt out (replace the hydrauhic unity.
top switch
pedal raised i If = 10.5 vodts: Faulty stop switeh
Stop switch . .
pedal depressed U If == 10.5 volts and stop lluminated: wirning cut
Solemoid valve Terminals (20} and (27) inked {the relay £loses).
relays v IfW7 15 greater than W 32 the make contact is faulty {see appendix 2} {page 38-23)
Make contact V1 = ¥32: the refay s OF
Furmp motor Terminals 10 and 28 linked {the relay ¢(loses) MNote: tests |
: and O must
" IILrl.=.Ia\:.r e 13 If the pump motor turng: Correct d ¢ e corredt.
ake contact g}aiz ;?E pump motor does not turn: IncorrectCheck refayicurrent supply: see apperidix 2 {page
Ol detectar ” Engine runining: il < 10,5 walts and ol lamp illuminated; wiring {15) cut
gt Engine running: if < 10.5 volts ard oil lamp not illuminated: wiring short circyit
Wheal 1 if the voltage is nat greater than 0.F wols when the wheel corresponoin ta the meas
SERSOr Y2 poinds is turned sharply, check the condiion of the tonnectordplay in EhE whgei hubs. S
signal Y3
¥4 l
L, T e
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104 : Anti-theft switch.

107 : Battery.

| 118 : ARS Computer.

150 : Right-hand rear wheel sensar.

151 : iLefi-hand rear wheel sensor.

152 : Right-hand front wheel sensar.

153 . Left-hand front wheel sensor.

205 : Pressure sensor.

247 . Dashboard ABS warning light,

361 : ABS hydraulic unit,

461 : ABS main relay.

M4 : Bodywork earth.

RZ . Instrument panel/left-hand rear wiring connection.
R1Q : Instrument panelfright-hand cross member connection
R27 : Engine/right-hand crass member connectian.

R&0 : ABS/right-hand cross member cannectian |
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ADDIMONAL CHECKS th: WHEEL SENSOR CONNECTOR CHECKS

I: SEMSOR AIR GAP CHECKS

Targelisensor air gap;

X =06mm

. 31 060

if the ABS warning light illuminates
intermittently, check first the whee! sensar
conneclors and clean them using ELECTROMNEX
part no. 77 01 403 517.

il : HYDRAULIC UNITPIPING MARKINGS

| -
95 g

—
= T

&3 10%

. Frontieft

. Frant right

: Rearleft
HR : Rearright

52533
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IV : ELECTRICAL CHECK Appendix 2;

Checks to be performed anly if there are faults
during checks D/EF/G/HNQPIQNV AN

Appendix 1 :

Only if there is a fault during test O/,
Disconnect the main relay.

Switch on Lhe ignition:

- measure the voltage at the points shawn on
the drawing.

Front view

Hydraulic unit checks

Remove the pratective cover from the hydraulic
unit and Lake out the two relays.

Switch on the ignition:

- measure the voltage al the poinls shown on
the drawing.

|_ A 114

481 relay support bracket
Switch off the ignition:

- measure the resistance at the points shown an
the drawing.

if the checked points are correct:

- replace the relay.

oo 30 mghema fem
¢ 86 [ 85 :
> 105V 1 | |
- ;
}1n5u{—+ﬂ ! K8
- :
! 30 |
::-m.wl_ﬂﬁ !
Py, 0 '
> 105V
r ]
:/— |
H ET%/ r
] | T
1 /'- :

83129

K 8 = Pump relay
K10 = Solencid valve relay

switch off the ignition:

- Measure the resistance at the points shawn.

If there are any faults, see the aperaticnal
diagram ang check the corresponding continuities
at the points where there is a fault:

- gither tothe battery;

or ta the junction holder ar the earth.
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Purpose:
To provide better steering assistance when tha vehicle is stationary or travelling at low speed;

To make the vehicle steering more responsive as the vehicle speed increases, 1o achieve better driving
accuracy.

PRINCIPLE OF VARIABLE ASSISTAMNCE STEERING
The serva-regulater is fitted in parallel with the rotary valve.

This s & flow regulator activate by a stepper mator which controls a flow of ci! 1o the reservoir, in
accordance with the vehicle speed infermation.

The direcled il flow therefare varies depending on the speed of the vehicle and has the effect of regulating
the oil pressure on the steering cylinder.

In fact, the greater the directed flaw, the lower the assistance pressure,

Vehicle speed
information.
Dashbaard

Rotary valve

—————— r--------—.----I.---.-.d—‘.l—l.————————————————————— —— ———— ‘
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SERVO-REGLILATOR OPERATIMG PRINCIPLE

.

>

!

1
1
--'__.F?:
[ =% e
=
=
7
T
ﬂ' —
; F—| 1k

AN

T - Stepper motor.

2 - Screw drive,

3 - Needle,

4 - Position sensor.

5 - Pressure regulator,

Depending on the input received {vehide speed,
position sensor infermation), the camputar
determines the flow required to adjust the
assistance pressure ta the driving conditions,

The stepper motor, controlled by the computer,
determines the position of the needle by acting
on the screw drive,

As a result of the conical needle configuration,
part of the od flow to the reservoir corresponds to
each position of the needle,

DR

Dd

Regulated flow from the pump {high

pressure)

Direcied flow to the reservoir {low

pressure).
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During return, the computer is infarmed of the needle's position by the posilion sensar, and therefore of the
volume of ail flow created.

Note:

- the pressure regulating valve {5) enabies a constant difference between high and low pressure to be
maintained .

This means that the prossure influencing the needle is constant so that the flow created is purety as a result
of the area of the needle.

When the vehicle 15 stationary or at speeds slower than 3 mph (5 km/h), the computer controls the stepper
motor which closes the regulator valve?? aperture complotely.

- The range of actinity of the assistance is between 3 and 125 mph (5 and 200 km/h).

- Inputs and outputs are permanently monitored by the computer, the speed input lead continuity, the
speed dynamics (the signal rhust not suddenly fall to zero), the pasition sensor infarmation, the consistency
of neadie movements and the voltage reguiated with engine speeds. In addition, each time the ignition is
switched on, the computer performs a self-monitoring operation. Temporary faults are not stored. If a
fault is found, the system provides progressive assistance up 10 that corresponding te 68 mph (126 km/h),
.., with the wheels pointing straight ahead, an assistance pressure of 3 - 5 bar.




ELECTRRONICALLY CONTROLLED HYDRAULIC SYSTEM
Variable assistance steering 38

FAULT-FINDING - GENERAL

In the logical fault-finding process, it should always be borne in mind that variable assistance steering is
above all based on conventional power-assisted steering.

For correct fault-finding, it will be necessary 1o distinguish a conventional power-assisted steering incident
{pump, regulator, ratary valve, cylinder) from an incident relating 1o the glectranic assistance module {(speed
sansor, module Current supply, servo-regulatar).

For this reason, using toal Dir. 1197 and pressure gauge Fre. 244-03, it is possible initially to cut the high
pressure supply to the servo-regulatoer to check the conventional power-assisted steering assembly and then
reconnect the serve-regulator supply to check its operation.

Furthermaore, the use of the XR 25 test box will allow us to simulate a vehicle speed and, using cassette N°. 9,
to perform fault-finding operations for the aperation of and current supply to the servo-requiator module
computer. '

Mote:
If the operator does not have tool Bir. 1197, it is still possible to check the assistance pressure using taol Dir.

803, but this 10al can onty be fitted to 1the high-pressure pump output , involving removing and refitting the
battery and its support bracket.
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FAULT-FINDING

Fault troubleshooting

The two main faults may be:
- Lack of assistance during parking manoeuvres:

- Over-assistance at high speed.

Checking the varisble assistance stee ring

15t Test
Conditions;
- engine idling;
- Pressure gauge connected to servo-regulator HP input;
- Servo-regulator isolated.
A} Wheels pointing straight ahead
irrespectiva of engine speed, the pressure must not exceed 10 bar or fall below 8 bar

® ldling: if the pressure is too high

-+ faulty rotary vatve,

® Accelerating: if the pressure is too low

= faulty regulator.



ELECTRRONICALLY CONTROLLED HYDRAULIC SYSTEM

Variable assistance steering 38

B) wWheels fully locked
This operation must not take too long, otherwise the il temperature will rise excessively.
When turning the steering wheel, the pressure must reach at least 90 bar and not exceed 95 bar,
When turning 1o one side then the other, the difference in pressure must not he greater than S bar.
¢ Fressure too low, pressure gauge needle oscillating:
-+ regulator faulty .
® Pressure oo low, pressure gauge needle not osillating:
- belt slack;
-+ valve faulty;
+ internal cylinder leak.

®  Pressure difference when turning on both sidas:

- vaive faulty;
—+ cylinder fauliy.

2nd Test

Conditions:

- Same conditions as above, but the HP pipe to the servo-regulator is apen.

M the checks zhove were carrect, the pressures should nat vary {wait 30 secends for the pressure to stabilise).

Then, using the XR 25, transmit a frequency 1o the servo-regulator module through the brown lead fram the
wiring to pin 11 on the computer {frequency = vehicle speed image},

The frequencies which should be transmitted on pin 11 are G1, G2, G3 and G4, corresponding to a vehicle
speed of approximately 75 mph (120 km/h). (It is important to increase the frequency generated gradually
since the computer switches ta fault mode if the difference in speed is tog great.)

inthis case, there will be a gradual fall in pressure to approximatety 3 - 5 bar.

If these checks have not been validated, check the slectrical current supply of this module before replacing
the servo-regulator module.

NOTE:

To generate a frequency using the XR 25, simply:

- connect terminal G of the XR 25 to the brown lead from the wiring to pin 11 on the computer:;

- presskeysGand1,2,3, 4.

The assistance pressure will then gradually fall with the engine idling and the wheels pointing straight ahead.
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REMOVE-REFIT

The system is aulomatically bled after any operation on the power-assisted steering hydraulic system;
hewever, after removing-refitting the servo-regulator madule the vahicle’s engine must be run for at least 1
minute with Lhe wheels painting straight ahead, before turning the wheels.

Furthermore, at the end of this bieeding phase, it is possible to turn fram one stop to the other with the
vehicle raised and the wheels hanging free.
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FAULT-FINDING - OPERATING CHAGRAM
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104 - Anti-theft.

163 - Starter.

225 - Diagnostic socket

M3 . M10 - Earth.

I - Brawn lead with round terminal for vehicle
speed simulation through XR 25 test box.

247 - Dashboard.
302 - Variable assistance steering relay.
302 - Variable assistance steering computer,
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SERVO-REGULATOR OPERATION ANALYSIS USING CASSETTE NO. §
Using the X/ 25 and cassette ne. 3 (connectar 90 D)

- With the vehide stationary and the ignition switched on-

| 0 rﬂ

The servo-regulator module code appears on the centre display.

- Enterthecode | D

KR
it

—, i " R ---r
Bar graph illumination CONNECTORS0 D
- Must always be illuminated. If not, no dialague 1 CODE PRESENT %
with the computer. o
- Computer fault diagnesis; if lit al G and al O, 3 EE COMPUTER FALILT
replace servo-requlator module.

Speed information ling ¢ontinuily diagnosis. | lit __’ 6 E' WIRING FAULT

at G, check wiring continuity. (SPEED INFORMATION)

.
- Speed sensor signal fault diagnoesis, moving _.._', g =—-— SPEED CONSISTENCY CHECK
venicle If Iit at D and G, check wiring and signal e
SOLTCa. CLURING ROAD TEST
VARIABLE KEY #
ASSISTANCE 19 - WEHICLE
STEERING SPEED KM/H
12 -I 1
13 | ER] 2
ia | mm] 3
— THRESHOLD
15 -I |
SAEEE SELECTED
17 | 1N 6
18 -| 7
Agsistance threshold selection must be illuminated, 19 _"‘- ' 8
ling 19 Jeft, —
an MEMORY FUNCTION: 0 |

NOTE: This check must be carried oul at the same time as the stearing ol prassure cheack
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BRIEF ANMALYSIS OF THE OPERATION OF THE SERVO-REGULATOR MODULE COMPUTER

if the aperator does not have the XR 25 test box, with casselle N°. 3, I is nevertheless possible to diagnose a

computer malfunction.

In fact, this ¢can be dene by connecting alocally made harness 1o computer pin No. 2.

Harness:
+ after ignition
¢ | 502
9
+ afterignition 8
Lamp 12V
1.2 W onty

+ after ignition which can be substituted on pin N°. 9 of the connectar (connected).
Fault-finding sequence .

When the ignitton is switched an, the computer perfarms a self-manitoring operation.
It tests:

1 -the electre-hydraulic assembly;

2 -the speed sensqr and its computer link,

Fault-finding sequence

After ignition:

(Wait 5- 6¢) Bfl;ig:t | ITthelampilluminates: electro-hydraulic assembly test .
as
{Wait 1s)
Bright ! :
Hasch —# |f the lamp illuminates: speed sensor assembly test .
END

These bright Hlashes enabie rapid fault-finding of the servo-regulator module operation,
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Variable rate shock absorption?? s a systemn which allows the degree of comfort and the suspension
behavicur of the vehicle ta be controlied in accordance with the driving conditions.

However, it is passible to engage permanent "SPORT" position.

The device comprises:

- Tfourspecial shock absorbers;

- anelectronic computer controlling the shock abisorbers in accordance with the information received:

*  vehide speed infarmation;

*  stoplights switch;

& accelerometers (longitudinal, vertical, transverse);

*  adriver/vebicle interface:control and signalling madule.
INSTALLATHOM AND LAYOU T

4 TR = ———r———

54 438
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INSTALLATION AND LAYOUT
Compaonents:
- 4 special hydraulic shock absorbers {4} {each shock absorber has two solenoid valves),

- 1 alectranic module [5) for checking and controlling the shock absorbers, in accordance with the
information sent toit;

- three acceleration sensors (7):

- longitudinat accelerometer,
» vartical accelerametler;
[ transverse accelerometer;

- wehicle speed information {8);
- abrake pedal contact;
- acontral and signalling maodule (8} comprising:

a green sport warning lamp;

an ambeer fauli warning lamp {in #/ with the dashboard service warning lamp);

a pushbutton for setting the autaematic or spart "hold”™ positian;

a sidelight illumination lamp;

a system comprising a resistar and a diode for extinguishing and illuminating the sport warning lamp
when the sidelights are switched on.

Electric power supply

The computer is supphed by + 12 V after ignition via a 15 A fuse attached to the right-hand part of the
computer/accelerometer suppart plate.

24 247
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OPERATIONAL PRINCIPLE

This system ¢an te used in one of lwo ways:

in “automatic” maode;

in “SPORT” mode.

The driver selects a mode of operation using the control switch.

Only the "SPORT” mode is displayed by the illumination of warning lamp (1) (green).

When the igniticn is switched on, the systermt isin “autematic® mode.

Automatic made of operation

This mede is the most frequently used and therefore has no operating lell-tale.

The electronic medule will control 3 shock absorptian levels known as “COMFORT". “MEDIUM® and
"SPORTT, which will be selected automatically in accordance with a strategy taking into account the
parameters of vehicle speed, longitudinal acceleration, transverse acceleration , vertical acceleratian and
"stop” lights contact.

"SPDHT'[' maode of operation

This is engaged by briefly depressing the pushbutton and is displayed by the illumination of warn ng lamp
(1) (green}.

Depress the buttan again ta return to the “Automatic” made.

When the ignition is switched on, if the pushbuttan is nat depressed, the syster is in *automatic™ mode.
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OPERATION
“Failure” teH-tale

Whgn thg ign_'ﬂ.iun Is switched on, the computer automatically starts a self-manitoring sequence, displayed by
::ﬁ ;II:.lmlnatmn (tar three seconds) of the failure tell-tale {2) {ambed), linked ta the dashbxoard “SERVICE"
-tale.

- The “failure® tell-tale (2} should go out after 3 seconds and not | ' i
ot 1llumin
malfunctions in any way. ate again, unless the system

LT
4]

L =

4405 1

Any system failure is indicated by:
- ilfumination of the test warning lamp and the “Service” warning lamp on the dashboard:
- the computer locks the system in an irreversible “degraded mode”.

The fault which caused the warning lamp to illuminate can be dis . , . _
played via the dia T
XR 25 test box and cassetia N° 9 ftt}nneﬂc}r a0 A_] ¥ gnostic socket using the
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OPERATION

Failures:

Any systemn failure is indicated by:

- illumination of the failure warning lamp (2);

- simultaneous illumination of the “SERVICE" warning lamp on the dashboard;

- the "SPORT” warning lamp {1) goes out if this position was engaged when the failure occurred.

A - Shock absarber electrical section failure:
- The computer sets the system in "SPORT” mode.
B - Failure of the speed sensor and the accelerometer sensors:
- The computer sets the system in “Medium® mode.
Ir all known cases of failure, the computer locks the system in an irreversible “degraded”™ mode of operation.

The fault which caused the warning light 1o illuminate can be displayed via the diagnostic socket using the XR
25 test box and the apprapriate cassette.

When there is a faull, afler the ignitian has been switched off the lault is stored in the “non volatile® memory
of the electronic computer. This memory can be accessed at any time, also using the XR 25 and the
appropriate cassette.

Important recommendations

1) ‘When the repair is complete, it is imgoriant to erase the fault memory by entering the command GO** an
the XR 25.

2} When working on the mounting plate under Lhe glove box (replacing accelerometers, changing the
computer or removing the board assembly], it is very important to recalibrate the accelerometer values
(see page 38-54).

3) it is important to remember that the accelerometer sensors are very fragile components. Take care not 1o
jalt them.
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OPERATION

Shock absorbers

Each shock absorber has two salenoid valves. Depending on the position selected, the current supgly is as

Tl lowws;

COMFORT MEDILIM SPORT
ELECTRO. COMFORT Suppiied Not supplied Not supplied
ELECTRO. MEDIUM Nat supplied Supplied Mot supplied

Mechanical shock absarber faults cannot be “seen” electrically. A shock absarbier without electric current
supply isin the "SPORT" conditien, which is a safety condition.

- Connectors [3-pin}: shack absorber cable cannector end view

1 . + [Medium and Comfart)

2 —Comfort

3 —Medium

Value of the solenoid valve coil resistance when ¢old (temperature 20 °C); 3.2-3.5 0.

34 439
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REMOVING-REFITTING COMPONENTS

@ TIGHTEMING TORQUES (in daNm}

0.6-08

Acceleremeter fixing bolt 0.5

Plate fixing nut

Accelerometers:

In the same way as for the computer, remove the
glove box and the support plate assembly, the
computer ang the accelerometers,

Computer:
- Remove the glove box {two pins).
- Disconnect:
» the 9-pin connector;
&  the accelarometer connectors.
- Free the wiring.
- Remgve the mounting plate assembly, the

computer and the accelerameters (3
nuts:arrows E1, EZ and E3}.

94 241

94 242

Disconnect the 35-pin connedtor,

Remove the computer.

Refitting:
- Fit the computer, then attach it, making sure it
connects perfectly with the 35-pin connactor,

Precautions:
- Take care not to impose stress on the mounting
plate inany way which would distortit.

- Cbserve the position of the spacers and the
wiring {without overlapping the wiring). .

F - Fuse holder,

T - Vertical accelerometer.

2 - Longitudinal accelerametar,
3 - Transverse acceleromaeater,

Replace the faulty element and observe the
position of the accelerometers and connectars.

ATTENTION
Handle the sensors with care.

Do not jolt the plate to which the computers
and accelerometers are fitted.
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REMOVING-REFITTING COMPOMNENTS

Allocation of cannectors:

— e = e — b T R T .

34 241

1 - Vertical acceleromeler {crystal).
2 - tongiludinal accelerometer {bltack).

3 - Transvarse accelerometer (grey).

Note:

Repiacing the computer and one or maore
accelerametars invalves “calibrating the
accelerometers” (see page 38-54).
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REMOVING REFITTING COMPOMENTS

Shock absorbers:

- Given the compressive laad of the spring, itis essential ta make sure that the tooling is in perfect condition.

ESSENTIAL SPECIAL TOOLING

Sus. 513 shock absarber piston rod fecating
and insertion tocl

Sus. 1012 Tooling far operating on front
spring and front shodk absarber

—_—

@ TIGHTEMING TORQUES {in daNm)

Yolennid valve mounting 10
Upper fixing nut 2
Shock absarber base locknul b
| *hock absarber base pin &
|

Wheel| bolts 10
Remowving:

Remaove:

The earth [solencid valve) iocated inside the shock
absorber turret.

in the wheel arch: discannect the solengid valve
current supply connector.

Remcve: the duching and conneclor sugpart
hrackat (Bhind rivet).

Lse elements &, B, C, Faf Lol Sus. 1012
1 2 A, C B3 E

D F | BFE{FJ

Place a jack until the lower balljoint and position:

ihe fixing plate {B} behind the shack absorber
and the retaining plate (C). Do not tighten.

.r'|
|'r“~1

87 749
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REMOVING-REFITTING COMPONENTS

- The compression baseplate {A); locate the lwo
sPrng suppoart pins (2).

Raise Lhe half-axle Lo harizontal.

Tighten the nul of rod (F} 50 as La free the shack
absarber sufficiently.

Loosen the upper cup washers and the shock
absorber base locknut.

Disconneclt ihie anli-rail bar from Lhe shock
absarber base pin.

Centre and tighten assembly {8} and {C}.

Fit the compression rod (F).

o R % e = h—— e mer e

gr7as

Lower the half-axle.

Unscrew and remove the shock absorber.
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REMOVING-REFITTING COMPONENTS
Refitting:
Precautions to be taken before assembly:

Shock absorbers are stored horizontally in the
spare parts warehouse.

Under such conditions, it is possible that shock
absorbers which have Lo gperate in the vertical
pasition may “deprime”.

“The shock absorber shauld therefare be pumped
manually several times in the vertical pasilion,
hefore being fitted to the vehicle.

The shock absorber cup washer is filted free. It is
Impartant Lo make sure that it slides easily.

Fit:

— 1he shock absorber; screw it in place and
position the ¢up washer and the shock
absorber, making sure that the solenoid valves
are the carrect way round.

G4 239

- Raise the half-axle to harizantal.

- Attach the upper pant of the shock absarber,
making sure that Lhe ¢up washers are fitred
the correct way round.

N

N eorssrrss
Ll 1‘. d

\\\7
l

+ =%
e L )
i, e
B L
'J".-!".J!'-f.-'-

a7 BES

- the shock absorber piston rod using Sus. 513

NOTE:
The upper fixing pads are specific 1o these shock
absorbers.

Tighten the shock absorber base lgcknut Lo the
specified torque.

Reconnect the anti-roli bar.
Logsen rod (F),

NOTE: If the spring does not locate correctly in
the cup washer, turn bhalt (1) of tool (A).
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REMOVING-REFITTING COMPONENTS
Lower Lthe hall-axle.

Logsen assembly (B) and {(C)

Remowve:

= the baseplate {A];

— the fixing plale and relaining plale assembly
(B) and (C).

— Rivet the ducting/conneclor support bracket
tothe wkeel arch.

— Reconnert and attach the solenoid valve
Connectors.

Rafit:
—  lhe solenatd valves

Lower the vehicle onto its wheels and tighten to
the specified torque:

—  the shock absorber hase pin;
~ the upper shock absarber mounting.
Note:

# Make sure that the correct wiring routing and
glectrical conneclions are used (otherwise the
reliabitity of the controlled shock absorptian
cannot be guaranteed).

® Do not use the wiring delivered wilth the
shock absarber for suspending purposes.

*  ‘When disconnecting the 3-pin connector, do
nGt use a sharp 100l which may damage the
retaining lugs on both sections of the
CannecLor.

Rear shock absorbers

The removing-refitting method is identical 1o the
method tor conventianal shack absarbers

@ﬁEHTENING TORQELIES {in daNm)

Lower fixing pin 10
Upper mounting 3
Wheaei bolts: 5 bolts 10

The solencid valve current supply lead connectars
are |located to the rear righl, near the petrol

pUMp.

NOTE:
The solenoid valve supply leads are different
lengths;
rear left-hand shock absarber (2 retres, crange
mark};
rear right-hand shack absorber (1.4 metres,
Black mark).

When connecting the connectars make sure that
the marks tire up. Mixing them up cauld cause a
fault-finding error.
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WIRING DIAGRAM
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WARING DHAGRAM KEY

225 - Diagnostic socket.

247 - Dashboard.

260 - Fuse.

498 - Verlical accelercmetar.

499 . Longitudinal accelerometer

500 - Transverse accelergmeter

514 - Vanable shook absorption control module.

543 - Variable shock absarptiaon camputer

547 - Left-hand rear shogk absorber solenoid vaives.
548 - Right-hand rear shock absarber solenoid valves.
549 - Left-hand front shock absorber solencid valves.

550 - Right-hand front shack absorber solenoid valves.

9-pin MIC connector fitted to mounting plate:
Al - Sportwarning lamp control.
A2 - Sporl bution.
Ad - Faultwarning lamp cantrol.

A5 -+ 12voitssidelights.

B1 - Earth
B5 - + 12volts afterignition.

BS j:l E:l AS
ENsIE
_J__.J i::.l A2

B1 j: j:l Al
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Allocation of computer connector pins

PIN N° DESCRIPTION
1 REAR L- H COMFORT solenoid valve output,
Fi REAR R- H COMFORT sorlenoid valve output
3 FRONT L- H COMFORT solenoid valve output | —/
4 FRONT R- H COMFORT solencid valve output / I g
5 REAR L- H NORMAL solenoid valve autput | @ 5
B REAR R- H NORMAL solenoid valve autput l[ H\""]I,!
7 FRONT L- H NORMAL solenoid valve putput ] : sl
8 FRONT R- H NORMAL solencid valve outpul :_. —_ —f
9 Electric earth IL‘ _ ,:I
10 Electric earth ] H'::::—r:«
1 Input + 12 W afterignition
12 Input + 12V after ignilion ||/|J /—\)
13 Nat connected %/—_\f O
14 Not cannectad - ‘1 F il
15 Fr. R-H shock absarber canrector 19 -ET 1
16 Fr. L-H shock absorber connactor N \_/f 1 - HT\/
17 R. R-H shock absorber connactor !. ; Lk
18 R. L-H shock absorber connector |
19 Diagnostic line L o . 1 I:
20 Diagnostic line K | ]
21 FAULT warning lig! - «iput I
22 Stap lights C At |T,_L_- |
23 Vehicle :.,ﬂ_ ‘I» o Tl I
24 SPORT w;t:__i;u:wruutput B I iq I !
25 Mot cnnne-:'t:?_:i‘_ L T
26 SPORT S ALY buren inpul
27 Yert. accalar.: hr_sal signal input
78 Transverse :.11:1:;!:::&. nensor sigral input
29 Transue-rsé ,;c !r:.-‘n.:;-i tudinal accelero, sensors
analog eari®s a0
30 Vert. ECEE‘&’{_J-._;:-;'.uﬁ-':--' analag earth T
i1 Not canner *_{"'EF -
32 Longit. al;r.-.!;,rn:l. 5<NSOF Signal input
33 - Not {ﬂnnealf;:::_
34 Longit. and trans. accelern. + 5V sensor power

supply oulpys

35 Vert. accelers. + 5V sensor power supply culpul
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FAIILT-FINDING

The XR 25 test box is essential tor any repairs to the controlled shock absorptian suspension, whatever the

arigin of the incidents.

It is fitted with a microprocessor, providing access to all the information supplied by the various sensors, and
making it possible to read the diagnostic message generated by the electronic modutbe

It alse enatiles the "non volatile memory™, contained in the elecironic module, 1o be erased sach time work

on the suspension is completad.

Connect the XR 25 to the vehicle's diagnostic
sOcket,
Set the seleclor ko 58.

" Conneclor 30 A AXX.B
: A _ -8
1! CODE PRESENT L
2 ﬁ DEPRESSED = — — — — - BRAKE - —_ AAISED
- El DEPRESSED = = — = SELECUOMKEY — —— —+  RAISED |!
4 _-| SPEED QIAC. COTT FALULT WARNING LAMP 5C [-_
5 ;J o WYERTICAL ACCE LEREYME TER (1) sC |
G i| o LONGITULHNAL ACCELERCHETER(L) ¢ (ol
T -| 4] TRAANSYVERSE A CELERDOMETER {37 s |
- . et = I [—
B8 -l M ALCEL DRET 1 I HEYF (1 1] l-
9 -] M ACCELDRIFT 2 .
10 -} M ACCEL DRIFY k| '
AMY VDO KEY5 #
CODE : DOR [58) !
{ERALE MEMORY: GO™*) {1 ALLFEERUDIMETER 1 !
{ENOGF FAULT-FINDING: G13*) PERTICALY
'1 1 FU] FR-H 01 ACCELEROIMETER 2
SOLENGID VA LVE {LONGITUDINAL]
_11 Evl FH-H CIRELIT 01 ACCELERCIMETER J
113 Evaren {TRANSVERSE)
| = N 05 VEMHLE SPEED
‘14 - EvaAFLH 0 -i s e
15 WS RR-H R COMRAARD MODES
. . Gl * SRCHET PGS TION
i1 b EvaRR-H GZ* MEDILUM FOSITION
17| evrRL M G3 * COMECHLT POSITIDON
- SHMCK AASOAEER
L' 18| EvaRLH FOSITIONS
19 -| _ SPORT ! |- MEDI LERA COMIORT |-
20 XA 245 STORAGE REQUEST (0) |-_
(1] SEE TEST COMLN TICIHS IN WORHSHOP MAKLUIAL A&,

NOTE: Warning light ¥ must be out. If it is illuminated, disronnect and recannect the diagnostic socket. It if

rarnaing illuminated, check the XR 25 wiring.
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FALULT-FINDING

Analysis of the aperation of the system using the XR 25 and casselte N° 9 [Connector 904

- With the vehicle stationary and the ignilion switched on:

D[]0

- The centre display shows;

Enter the code

8|

B
-—
L3

{1 second) then

5

or

Must be illuminated; goes out during
solenaid valve dynamic checks (key G » *),

tanipulate the tested element,

there should be a change in condition
cn the bar graphs.

If ane or more bar graghs arg illuminated,
there is a fault.

if flashing, a fault has been memorised.

I automatic mede,
vehicle stationary: position
"Medium™.

IMPCRTANT :

i 4: Mark {v¥.D.Q)

XX Computer number

8. The producl tested {contralled
shock absorption sispensian)

urn e

—* Dialague has not been estahlished.

e

1 B Connectur 90 A AX¥.A
_ ¢ \ __ CODEPRESENT L [
|. 2 [ L] DEPAESSED M = = = = BAAKE- = = = — — o RAISED I
|- 3 !...l! I]EPFIES.S.ED b ma'r 5ELE!.TI1'JH —-—— rwsED ;
1t -
: 4 | EFEED CIRC. DEFECT FAULT WARNING LAMP :-'.4: |
| o | LEFECT YERTICAL AccELEnm.'l ETER {1} s¢ [
E | DEFECT LONGITUDINAL ACEELERGMETER {2) 5C [
7 | wm) verect  TRANSVERSE ACCELERQMETER (3} SC (I
. i| M ACCEL ADJ. I]EFECI’ 1 HSWF " M E-
9 -| M ACCEL AD), DEPECT z
11‘.':-| i| M ACCELADI. DEFECT 3 ]
AMY VDO KEYS #
COADE : DOA {58)
<f (ERASE MEMORY: GO D1 ACCELEROMETER 1
(ENMD OF FAULT-FINDING: 5 13*) IVERTICALY
1| Ev1FR-H 4@ ACCELERDMETER 2
.: Py SULENDID VALYE (LONGTUDINALY
_2 EVZFR-H QRSN 03 ACCELERTMETER 3
13| evzrLn [TRANSVERSE}
0% WEMICLE SPEED
14 | EvabLH o -| : - —
15 EVS RR-H " T sc COMMAND MODES
16| eve nn.H G ¥ SPORT POSITION
b G * MEDUUK FOSFTION
! 17| ev7 AL 31 IIIMFDHT POSITION
[ i T 5Hu::n: ABSOREER ]
L | 18 | EvBALH L ] POSITIONS
M| 5| sroet B[ MU comiorT TR
20 R 25 $TORAGE REQUEST {d] —
n EEE TE*.iT COMDITIONS IN WORKSHOP MANUAL FRA

it DO is entered when the computer is in the test sequence, the diaghosis may appear up to 40 seconds
later. Ta reduca this time, enter: G13 * {hleap), than DS
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Muminated:  correcl - goes out if key G is used because camputer is in faull-finding reception

instead of transmission mode.

If natilluminated after entering DOB:

I - Check diagnostic socket link ta camputer {lines 10 and 11 of 1he socket to pins 19 and 20.of
T T— the compuler)
- Check earth of pins 9 and 10 of computer, 12 V current supply of pins 11 and 12 of camputer
-+ if incorrect: starling relay/fuse {check correct operation of XR 25 if AeCessary).
I lluminaled, brake pedal raised ] _ _
—— Attention: this bar graph is not a fault, itis a
"STOPY light switch function display.
] - Hluminated, brake pedal depressed
-_ - llumingted, button released Attentian: this bar graph is rot a fault, it is a
control button switch function dispiay.
] - luminated, hutton depressed
g . o Check wiring and control module.
] Warning lamp short circuit Check illumination of warning light when
— igrition is switched on.
| Mo sneed sianal Check speed sensor harness and sensor # 05
B E which can display the vehicle speed in km/h.
I
- Vertical accelerometer
I
— These bar graphs {left and right) indicate a
problem linked to the accelerometer sensor.
I
—_— o Check:
- Longitudinal accelerometer
H - the electrical connection and the 3-pin
connector;
[ - the accelerometer value by entering
_ Transverse accelerometer = and the corresponding figure in the
- XR 2% (see page 38-54).

- —

HSVF. Hidden Sctenoid Valve Fault: lllumination as a result of three successive intermittant
faults not visible from bar graphs 11 to 18 {delay time less than one minute). This is the

forerunner of a distingt permanent fauit,

Check condition of wiring, connectars, continuities and connectar mountings.
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FAIILT-FINCHNG

The fauli could be due to:

i 8 Vertical acceleromater adjustment. _ _ .
— 13The vehicle not being an a horizontal
- _ _ surface when the accelerometers are
[ ] g Longitudinal accelerometer adjustment. calibrated
2)Incorrect plate position on bulkhead or
- . plate aistorted.
E_ 10 Transverse accelerometer adjustment. 3Yncorrect accelerometer pesition on plate.
4)Faulty accelerometer.
Corresponding
35-pin posilive
Lerminal
———— Front right-hand Comfort solenoid valve
e 11 terminal 4 (35-pin}
e sdans Front right-hand Comfort solenoid valve
.__.._E 1 terminal 4 {35-pir) s
e B Front right-hand Medium solenoid valve
!_ 12| terminal 8{35-pin)
e 1 Front right-hand Medium solenoird valve
— terminal 8 {35-pin) Hluminated on  right,
—— Front ieft-hand Comforl sglenaid valve 5?'Ef1°"j valve coil short
i 131 terminal 3 (35 pin) circuited.
— T Front left-hand Comfort solenoid vaive
B 13 ermingl 3 (35-pin)
16
— Front left-hand Medium solencid valve
. 14| terminal 7 (35-pin)
— T Front left-hand Medium solencid valve
_! 18 terminal 7 (35-pin) lluminaled on left, solenoid
_ - valve cail or wiring cut.
— Rear righl-hand Comfort solenoid valve
e 15 terminal 2 (35-pin)
et ——— Rear righl-hand Comfort solencid valve
_E 15 terminal 2 (35-gin) 7
— 71— Rear right-hand Medium soclenagid valve
B[ 16 ierminal 6(35-pin)
— Rear right-hand Medium solenaid valve
B 16| 1erminal 6(35-pin)
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Corresponding
35-puin positive
terminal
i— - Rear left-hand Comfort solenoid valve
pundl 171 terminal 1{35-pin) illuminated an right,
e - Rear jeft-hand Comfort solenoid valve z;::-l:e:_z:jd valve call short
. 17 terminal 1 {35-pin} . '
18
—T - Rear lefl-hand Medium solenaid valve
i 18|  terminal 5{35-pin} ihuminated on left, solenoid
valve coil or wiring cut.
S p— - Rear {eft-hand Meadium solencid valve
_ | MR 18| terminal 5 {35-pin)
[ ] 19| - Shock absorber position: SPORT
e 1 Attention: these bar graphs do not indicate
B 19| - Shock absorber position: MEDIUM faults, they show the condition of the
controlled suspension.
B 19| - Shack absorber posilion: COMFORT
B 79| - Presentif using the store function on the XR 25.

The memorise function on the XR 25 enables the values of the various parameters which can be accessed
using key #{followed by two figures) to be fixed and stored for future reference.

Once communication between the XR 25 and the electronic module has been established, enter O
to obtain this function, when required by the user.

This memaorisation can be erased by entering D 0 B

Hydraulic shock abscrber check: (Key G) cantrol mode

Touching key G followed by a figure and * makes the computer engage a shock absorption position.

G1*  "SPORT" SP0
GZ* "MEDILM™ ned } remains illuminatad for two seconds.
Gar "COMFORT" _ '
£
NOTE:

- This key does not enabde bar graphs 1 to 18 (none illuminated) to be read simultaneously; bar graphs 19
show the position engaged.

- To perform this test, there musl be a power supply 10 the shock absorber solenoid valves: check
beforehand that there are no faults from 11 to 18.

- Toavoid damaging the suspension elements and endangering the driver:
The XR 25 prevents: - the "COMFORT" position being engaged at vehicle speeds above 2.5 mph {6 km/h)
- the "MEDIUM” position being enpaged at vehicle speeds above 62 mph {100 km/h).

- Dwring the road test, the change in shock absorptian condition {har graphs 19 cannot be displayed.
Checking the efficiency of changing shock absorption modes: (vehicie stationary).

- Change from position “SPORT to "COMFORT” and from “SPORT” ta "MEDIUM" to appreciate the
efficiency of changing modes.

This enables shock absorption mode changing to be better evaluated.
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Checking the accelerometers and speed sensors: Keys#

Function to Test box g disoi s
be checked selaction creen display Conditions
Vertical The value on the centre display
| # 01 must be between
accelerometer -1.49 ms2 and 1.49 ms2
Longitudinal The value on the centre display |Place the vehicle on a flatg
| # 02 must be between ;
accelerometer - 4.4 ms2 and 4,49 ms? surface
Transverse The value on the centre display
: # 03 must be hetwean
dccelerometer - 1,87 ms2 and 187 ms2
Vertical 401 Vehicle (statianary)}
accelerometer Activale the suspension
Longitudinal The value must vary in accordance
accelerometer # 02 with the cnr‘rESp{Jnding vehicle Move the vehicla 5||ghtly
| movement
Transverse #03 Titt the vehicle sideways
acceleromaeter {slalionary)
Speed Check and compare the speed
# 05 value in km/h with that an Lhe Road test
Sensor dashboarg

Calibrating the accelerometers:

Before giving this command, the vehicle must be on & herizontal serface (gradient errar < 0.5%), vehicle
unladen and fuel tank full.

This command must be given only when replacing ane or more accelerometers ar the calculator or when
waorking an the support plate of either of these parts.

Enter G 99%* & read 1z = then enter * to validate
iJ -
The resuliis given by: o hleep {no faull)

* bleep + illumination of bar graphs 8 9 or 10 depending an the drcumstances,
indicaling that the sensor ar sensors is/are incorrectly adjusted,
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ESSENTIAL SPECIAL TOOLING

M.S. 1048 Junctien holder for checking the
wirtng using XR 25 or multimeter

i
I

This comprises a base of 35 contacts identical 1o the mrﬂpuler contact and integral with a <ircuil board with
numbered electrical conlacts: (1) ta{35).

Each number corresponds to an electrical connection in the vehicle wiring and is indicated on the operating
diagram on page (38-46).

it enabies all incoming electrical connectians e the main conrector to be checked quickly and Faulthassiy,

A
-\--\_\_\_‘_- —_ = -
J_‘-H_H — T ---1—1
i Y
27 - _ L 1+
& 8> &5 & @z B @z g -1?-
Bz B B85 @ S0 B2 @ @ e
200 @ @ 8 @ BT @9 80 ®i3 @6 25
. W0 @i @ze P @iz @0 i @ @
7 21 5 24 ki
-
. o 59 {:4
A = Vehicle wiring.
B = Contacts for access ta the contral points key.
Connection to vehicla. Polential checking equipment
lgnition off: remove the computer from its base - AR 25:Measuring continuily using the
and connect the junction holder inits place. buzzer,
Measuring voltage using the
Checking method principle voltmeter.
Touch the numbers on the junciion holder with - Muhimeter: Measuring the solenoid valve
the XR 25 or multimeter contact point. resistance.
Measuring voltages.
- Solenoid valve resistances: 3.2t03.50
This measuremeant must be carried cul with the
shock absorbers cold: temperature 20 °C.
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ERASING THE NOM-VOLATILE MEMORY USING
CASSETTE N* 9

Cannect the XR 25 test hox to the vehicle's
diagnostic socket.
Sel the selactar 10 58

' 97 G55

Switch on the ignition without starting the engine

On the keyboard enter code:

D|{0}{| 8

The centre display showws:

U5
Hx X H

Then

On the keyboard enter ] 0O *

The centre display shows:

QEFF

Check the erase request on

The cantre display than shows:

FES

The memory has been erased.
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