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Self-diagnosis (SD); Anti-lock braking system
(ABS)

Note:

As of model yvear 1983, the controf unit for ABS features self-
diagnosis capability. This control unit is fitted with a fault memao-
ry which can be interrogated using the fault reader -V.A.G 1557-.
The ABS switch -E83-, the longitudinal acceleration switch and
the combi relay for the anti-lock braking system have also been
discontinued.

Function

- The term "self-diagnosis” refers 1o the electrical/electronic part
of the anti-lock braking system, i.e. only Taults affecting electri-
cal signals are detected.

- The first test step should always be to interrogate the contents
of the fault memory.
— The control unit for ABS -J104 is equipped with a fault memo-

ry. If the monitored sensors or compoenents malfunction, this is
stored in the fault memory.

Notes:

¢ Switching of the:relay canbe heard when switching on the
igniticn, and the start-up of theireturn flolw pump éfithe hy-
draulic'modulatof (sel-check) isiaudible on driving off (at 5 - 6
km/h}).-The self-check is also apparent fram slight vibration at
the brake pedal. " The hydrailic modulateris not to he replaced

conventional vehicle braking system rémains fully operaticnal.
Except in thegase:of a fault in:the supply: voltage (when the

permissible level) the ABS‘remains switched off for the rest of
this driving period
¢ |frafae
periad} s no langer present after switching thg ignition off and
on, or if it cannot be detected with the vehicle stationary (cer-
tain faults are only.recognised after exceeding a minimum
speed of 12 km/h);the ABS Attén%ian lamp -K47 goes out
shortly (approx. 2s) after switch‘iwﬁgﬁcj‘on the ignition (as soon as
self-test of ABS by control unit -J104 has been completed and
no fault has been found).
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+ If there is no longer a fault present, the static fault stored in
the fault memory is switched to a sporadic fault after switching
the ignition off and on.

¢ If a sporadic fault no longer occurs over the course of a certain
number of driving perieds {switch-off and switch-on of igniti-
an), it is cancelled automatically.

® "Sporadic faults” are additionally identified by "/SP" on the
right-hand side of the display (of V.A.G 1551).

# The control unit for ABS -J104 distinguishes (following evalua-
tion of infarmation) between 13 different fault sources (=
Fault Table, Page G1-17) and stores these until the fault me-
maory is erased (after Tault memaory interrogation) by the fault
reader V.A.G 1551,

¢ The possibilities offered by self-diagnesis can anly be utilised in
conjunction with the fault reader V.A.G 1551, mode 1, "Rapid
data transfer”.

01-3

¢ In the case of ABS, self-diagnosis is not restricted to the stora-
ge, interrogation and cancelling of faults. Additional usage pos-
sibilities are pravided with the control unit identification and
measured value block-reading. Mede 2 "Flashing code output”
is not-énvisaged Tor the cantral UnitABS=J 104 Further V.A.G
1551.modes are: desorlbed |n ‘the appropr;ate eperatlng instruc-
tions.. P :

¢ Output of the (self dlagn05|s) data by way of the fault reader

the engme runnmg : S
¢ Entry inte self- dlagnosis is only possible with the vehicle sta-

performed at vehicle speeds of up to 20 km/h (self-diagnosis is
is'speed
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Technical data of self-diagnosis

4 Fault memory

- Non-grasable memaory, contents are retained even after
disconnecting supply voltage.

4 Data output
— Rapid data transfer (mode 1)

- ABS light in instrument panel lights up if ABS has been
deactivated.

- Flashing code cutput is not envisaged.
4 Functions
- 01 - Interrogating control unit version
- 02 - Interrogating fault memory = >Page 01-10
- 05 - Erasing fault memory => Page 01-15
- 06 - End of output = > Page 01-15
- 08 - Reading measured value block = > Page (1-30

Notes:

# Control function cannot be implemented (ABS Attentian light -
K47 lights up) during self-diagnosis. Self-diagnosis is thus ter-
minated as soon as the vehicle speed exceeds 20 km/h.

¢ The "Final control diagnosis” function cannot be implemented
during seli-diagnesis.:The cq;r@plg‘nding tests must be perfor-

med. with the ABS tester -V A.G 1710 in line W|th fault finding
instructions.

= > ‘Power train, runnlng gear and Bosch ABS fault finding binder
¢ Component Iacatlons = > Page @ES 1

Locatlons blnder e e S
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Safety precautions and basic fault finding information

General notes on fault finding

¢ ABS is a vehicle safety system. Work on the system presuppo-
ses detailed system knowledge.

4 Always interrogate fault memory before working on ABS.

¢ Never drive vehicle with the plug disconnected from ABS con-
trol unit.

¢ Always switch off ignition before detaching or attaching con-
nectors of ABS system components.

¢ Hydraulic modulator bolts must never be loosened. Exception:
cover bolt, when replacing the relays for the return flow pump
and the solenoid valves.

4 Observe the relevant safety precautions regarding the handling
of brake fluid; = >Page 47-80.

¢ ABS faults are indicated by the ABS lamp lighting up. Certain
faults are not recognised until the vehicle is moving at more
than a minimum speed of 12 km/h {perform test drive).

4+ Notes on elimination of current faults

= > Service manual

Test requirements

0 Permissible and identical wheels and tyre size Correct tyre

lights OK 5

" # Hydraulic connectlons and plpes are not Ieaklng (visual check
- of hydraullc unit, braks cyllnders etc.).

¢ Earth connectlon for return flow pump V39 at hydraulic mo-
dulator: QK.
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VAGISSI11

# ABS return flow pump relay -J105 and ABS solenoid valve re-
lay -J106 properly connected

# Connector properly attached to centrel unit -J 104, catch en-
gaged.

# When working with fault reader -V.A.G 1551-, test box -V.A.G
1598- must not be connected to control unit for ABS -J104-.

¢ Function of engageable differential lock OK (rear differential At-
tention lamp -K46 lights up after engagement and goes out
completely Tollowing deactivation).

¢ Differential lock not engaged

¢ All fuses OK "Current Flow Diagrams, Electrical Fault Finding
and Fitting Locations™ binder

¢ Supply voliage OK (at least 10.5 V)
Technical publications required
4 "ABS” current flow diagrams

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder
¢ ABS fault finding instructions with ABS tester -V.A.G 1710-

= > Power train, running gear and Bosch ABS fault finding, ABS
tester -V.A.G 1710-

01-9

Connecting fault reader V.A.G 1551, interrogating
and erasing fault memory, ending output

Notes:

4 The fault memory cannot be erased until it has been interroga-
ted.

# During self-diagnosis, the main program of the control unit for
ABS is shut down. There is na control function.

“Interrogating tault-memory

Test prerequnsr[es = Page 01-8 satfsﬁed

— Connect fault reader V.A.G 1551 with diagnosis cable V.A.G

If: rhere is no display, check voltage supply for black diagnosis
connector = > Page G? ??
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V.A.G self-diagnosis
1 - Rapid data transfer 1)
2 - Flashing code output 1)

HELP| ¢

Rapid data transfer HELP| ¢
Enter address word XX
Rapid data transfer ol 4
03 - Brake electronics

4A0 907 379 X Brake slectronics | A

Reading on display:
"} displayed alternately
- Attach white connector to white diagnosis connector
Note:
The blue connector is not required.
- Switch on ignition.
Notes:

¢ Additional user information can be printed out by pressing the
HELP key on V.A.G 1551,

¢+ The =>key switches to the next step in the program se-
quence.

- Switch on printer by pressing PRINT key, indicator lamp in key
comes on.

— Press key 1 for "Rapid data transfer” mode.

Reading on display:

- Press keys O and 3; 03 enters the address woard "Brake elec-
tronics™.

Reading on display:

— Confirm entry with Q key.

The cantrol unit:identification is shown in the display

01-11 ——

Jndex X L Allocation
"None & Control unit with no wheel speed out-
: i puts
D Control unit with wheel speed outputs

+ Refer also to Parts List for assignment of control unit for ABS -

.o J104.
4 Information:on wheel speed outputs, e.g. on vehicles with au-

‘tomatic gearbox O1F.: -
Cltrent Flow Diagrams, Electrical Fault Finding and Fitting

Locations” binder

¥
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No reply from control unit | € 5 adjacent display appears:
— Press the HELP key to cbtain a printout of the possible causes

of fault.
or
K - wire not switching to earth/positive { _ Check wiring of diagnaosis lines "L" and "K" = > Page 0(1-37
or
HELP
No signal from control unit | {4 _ Check voltage supply and earth connection te control unit -J
104.
= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder
— After eliminating the possible causes of the fault, once again
enter address word 03 for brake electronics and confirm with
the Q key.
Communication problem | € 4 adjacent display appears:
- Fault elimination = > Page (1-3&
— Press = > key
01-13
Rapid data transfer HELP| 4 Reading on display:
i - Press keys O and 2. 02 selects the function "Interrogate fault
Select function XX "
memary ™.
Rapid data transfer al 4 Reading on display:
— Confirm entry with Q key.
02 - Interrogate fault memory

X Fault detected| 4. The di'Sp:Iay-shoWs';::the number of stored faults or "No fault detec-
ted’. R

= Press =>key: __

The stored faults are displayed consecutively and printed out

Notes:
¢ If faults'sfe detected: End output with function 06, switch aff
ignition, eliminate faults, interrogate and erase fault memary.
.................. .. ® In the event of a complaint that is not detected by the self-
riidiagnosist Perform fault finding with ABS tester -V.ALG 1710-
in line with Tault finding instructions.
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Erasing fault memory and ending output

Rapid data transfer HELP | 4 Reading on display:
Select function Y - Press keys O and 5. 05 erases the fault memary.
Rapid data transfer al 4 Reading on display:

- Confirm entry with Q key.
05 - Erase fault memory

Attention AT adjacent display appears:
Notes:

Fault memory not interrogated

4 The fault memory cannot be erased until it has been interroga-
ted.

¢ The fault memory is not erased if, for example, the ignition was
switched off ar the vehicle was driven at more than 20 km/h
between fault memory interrogation and "Erase fault memory”.

01-15

Rapid data transfer \ Reading on display:

— Press = > keay
Fault memory erased

Rapid data transfer HeLP | 4 Reading on display:

) - Press keys O and 6. 06 ends output.
Select function XX
Rapid data transfer P O. 4 Aﬂzmge am D|Sp|ay

06 - End output

e | #E — Candirr entry with Q key,

Rapid data transfer . o . " THELP] 4 . Reading on display:

e = Swikch: of f ignition.
End Of Output dii B P T O St P NPT <

- Disconnect fault reader V.A.G 1551.

- Switch on ignition. The ABS Attention lamp -K47- should go
.out after:a brief period (approx. 2 seconds).

maore than 30 km/h {(ABS Attention lamp -K47- must not come
on a ain)
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Fault table

All faults which can be detected by the controf unit for ABS -J 104, displayed on V.A.G 1551 and printed out,
are listed in the following on the basis of the fault codes.

Notes:
4 The content of the fault memory is retained until it is erased => Page 01-15.

4 Before renewing components, always check corresponding positive and earth connections using the current
flow diagram as well as all associated plug contacts.

# After renewing an ABS component, always check ABS following the fault finding instructions using ABS te-
ster -V.A.G 1710-.

= > "Power train, running gear and Bosch ABS fault finding” binder

¥ After renewing a component of the ABS system always interrogate and erase the fault memory = > Page
31-10. Perform a test drive. Drive the vehicle al a speed of at least 30 km/h for at least 30 seconds. The ABS
Attention lamp -K47- must not come on.

® The 07.92 supplement to the Bosch ABS fault finding instructions using the ABS tester -V.A.G 1710- lists all
the maodifications to these instructions necessary for performing fault finding on vehicles equipped with ABS.

01-17

# Use test box -V.A.G 1598- with adapter cable -V.A.G 1598/3- to check electrical connections to control unit
for ABS -J104- in line with "Current Flow Diagrams, Electrical Fault Finding and Fitting Locations" binder.

4 Sporadic faults are additionally indicated by "/SP" on the right-hand side of the display.
# In the case of sporadic faults, move the wiring leading to the companent when checking (loose contact).
+ Statlc faults, which cannot be detected Wlth the vehlcle statlonary, are also marked "/SP" after switching the

4 The fault code (5 dlglt) s not dlsplayed it merely appears on the print-out.

¢ The "Fault rectification™ colimn in the following tables make_s reference to individual test steps in the Tault
finding instructions “BoSch ABS, ABS tester. -V A.G 1710-" . Fault finding using -V.A.G 1710- is however al-
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V.A.G 1551 print-out

Fault code

Passible causes of fault

Fault rectification

00000
No fault detected

This display means that the self-diagnosis
is finished.

If there is a problem with the vehicle despi-
te no faults having been detected by the
control unit -J104: Perform fault finding
with ABS tester -V.A.G 1710-.

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-.

00277
ABS inlet/outlet valve,
front left -N137-

4 Open circuit, short to positive or to earth
in wiring between ABS hydraulic modula-
tor -NbB5- and control unit -J104-,

4 ABS inlet/outlet valve -N137- defective

4 Locate and eliminate open circuit or
short circuit in line with current flow dia-
gram for all ABS inlet/outlet valves (-
N137-, -N138-, -N160-)

4 Check hydraulic modulator, perform
functional test with -V.A.G 1710- (test
steps 1 and 5)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-
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V.A.G 1551 print-out

Fault code

Possible causes of fault

Fault rectification

00283 :
Front left speed.sensor
-G47- '
Note:

May mistakenly be
displayed as sporadic
fault if individuzl
wheels turn at more
than 6 km/h with igni-
tion switched on. i

zin wiring between speed sensor-Nb5-
“and controlZunit -J104-.

‘| ' Rotor dirty .or damaged

# Locate and eliminate open circuit or
short circuit

# Check, clean or replace rotor

4 Renew wheel bearing = >Page 40-3

# Check fitting location of speed sensor
=> Page 45.13

# Check speed sensor -G47-, perform elec-
trical testing with ABS tester -V.A.G
1710- (test step 6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder

00284
ABS inlet/glitfet Valve, "
frant right -N138-

Qpen circhit, shart 1o positive or to garth

in wiring between ABS hydraulic modula-
tor -NbB5:=angpontrol unit -J104-

$:ABS inlety alve -N138- defective

# Locate and eliminate open circuit or
short circuit in line with current flow dia-
gram far all ABS inlet/outlet valves (-
N137-, -N138-, -N160-)

4 Check hydraulic modulator, perform
functional test with -V.A.G 1710- (test
steps 1 and 5)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-
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V.A.G 1551 print-out

Fault code

Passible causes of fault

Fault rectification

00285

Front right speed sen-
sor -G45-

Note:

May mistakenly be
displayed as sporadic
fault if individual
wheels turn at more
than 6 km/h with igni-
tion switched on.

# Open circuit, short to positive or to earth
in wiring between speed sensor -G45-
and control unit -J104-

4 Rotor dirty or damaged

4 Excessive play in wheel bearing

4 Speed sensor -G45- not properly installed

# Speed sensor -G45- defective

# Use current flow diagram to locate and
rectify open circuit or short circuit

4 Check, clean or replace rotor

# Renew wheel bearing = >Page 40-3

4 Check fitting location of speed sensor
=> Page 45-13

# Check speed sensor -G45-, perform elec-
trical testing with ABS tester -V.A.G
1710- (test step 6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- hinder
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V.A.G 1551 print-out |

Fault code .

Fault rectification

00287 :
Rear right speed sen-
sor -G44- . '
Note:

May mistakenly-be: -

displayed as sporadic
fault if individual
wheels turn at more

than 6 km/h with ignii

A #in wiring between speed sensor-G44-
“lisand cantfol unit ~J104-

4 Rétor dirty ‘6ridamaged
# Excessive play in wheel bearing

14 Speed sensor -G44- not properly installed

# Use current flow diagram to locate and
rectify open circuit or short circuit

# Check, clean or replace rotor

4 Service wheel bearing housing = > Page
42-48

# Check fitting location of speed sensor
=> Page 45-13

# Check speed sensor -G44-, perform
functional test with -V.A.G 1710- (test
step 6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-
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V.A.G 1551 print-out

Passible causes of fault

Fault code

Fault rectification

00290

Rear left speed sensor
-G46-

Note:

May mistakenly be
displayed as sporadic
fault if individual
wheels turn at more
than 6 km/h with igni-
tion switched on.

# Open circuit, short to positive or to earth
in wiring between speed sensor -G46-
and control unit -J104-

4 Rotor dirty or damaged

4 Excessive play in wheel bearing

4 Speed sensor -G46- not properly installed

# Speed sensor -G46- defective

# Use current flow diagram to locate and
rectify open circuit or short circuit

4 Check, clean or replace rotor

# Service wheel bearing housing = > Page
42-48

4 Check fitting location of speed sensor
=> Page 45-13

4 Check speed sensor -G48-, perform elec-
trical testing with ABS tester -V.A.G
1710- (test step 6)

= > Power train, running gear and Bosch
AEBS fault finding with ABS tester -V.A.G
1710-

01-23

V.A.G 1551 print-out

Fault code -

Fault rectification

00301
ABS return flowe-pump
-V39-

0 Open circuit or contact resistance in
earth connection or voltage supply to re-
turn flow pump -V.39-

"\ #. Open circuit or short to.positive in wiring

___between reiaym Jm1 0"5 . nd control unit -

4 ABS return flow pump relay J105- re-
Sturneflow pump £V39- -
dulator defective.

# Use current flow diagram to locate and
eliminate open circuit or contact resi-
stance.

4 Use current flow diagram to locate and
eliminate apen circuit ar shart circuit

# Check relay -J105-, return flow pump -
V39- and hydraulic madulator -N55-,
perform functional test with V.A.G 1710
{test step 3)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
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V.A.G 1551 print-out

Fault code

Passible causes of fault

Fault rectification

00302
ABS solenoid valve
relay -J106-

Note:

If this fault is dis-
played, additionally
check ABS inlet/outlet
valve -N160-, fault
code 00649,

# Open circuit or contact resistance in
garth connection or voltage supply to re-
lay -J106-

4 Open circuit, short to positive or to earth
in wiring between relay -J106- and con-
trol unit -J104-,

4 Solenocid valve relay -J106 or hydraulic
modulator -N55 defective

# Use current flow diagram to locate and
eliminate open circuit or contact resi-
stance.

# Use current flow diagram to locate and
eliminate short circuit or open circuit

# Check relay -J106- and hydraulic modu-
lator -N55-, perform functional test with
V.A.G 1710 (test step 1)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-
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Fault code

Fault rectification

00526
Brake hght switch -F-

.| # Brake light bulbs -M9 or -M10 _defectlve
" .| #.Brake hght switch-defective -. e

# Use current flow diagram to locate and
eliminate open circuit or short circuit

4 Replace bulbs

1 # Check brake light switch

Read measured value block = > Page 01-
30 or perform functional test with -
V.A.G 1710- (tesl step 2)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
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V.A.G 1551 print-out Possible causes of fault Fault rectification
Fault code
00532
Supply voltage # Open circuit or contact resistance in vol- | # Use current flow diagram to locate and
tage supply to control unit -J104- (con- eliminate open circuit or contact resi-
tact 1) or in earth connection to control stance. Perform functional test with -
unit -J104- V.A.G 1710- {test step 1)
= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
4 Voltage dips or overvoltage in vehicle 4 Check alternator and voltage regulator.
electrical system = > Current Flow Diagrams, Electrical
Notes: Fault-finding and Fitting Locations binder
4 As soon as vehicle voltage returns to 4 Perform functional test with -V.A.G
permissible range, ABS is reactivated and 1710- (test steps 1 and 5)
ABS Attention lamp -K47 goes out. = > Power train, running gear and Bosch
4 This fault is only stored if it occurs when | ABS fault finding with ABS tester -V.A.G
vehicle speed is more than 6 km/h. 1710-
01-27
V.A.G 1551 print-out Possible causes of fault Fault rectification
Fault code
Differing wheel speed |4 Rotor with wrong number of teeth fitted |# Check all rotors = >Page 45-13 and
pulses #:Rotor dirty.oridamaged i & read measured value block = > Page
Note: 01-30
May mistakenly be= = J e i Semy e nT SRR 07 COUTE T DUrEeaES, I mart o i e Check all rotors. Clean or replace faulty

displayed as spor
fault if individual
wheels turn at more 2
than 6 km/h with igni- :

tion switched on.

‘component.
# Check fitting location of all speed sen-
sors => Page 45-13

e,

4 Speed sensor not prop;rly installed # Check all wheel bearings =>Page 40-1

# Excessive wheel bearing clearance or and 42-48
wheel bearing defective
4 Speed sensor defective 4 Check all speed sensors, perform func-
tional test with -V.A.G 1710- (test step
6)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710- binder
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V.A.G 1551 print-out

Passible causes of fault Fault rectification

Fault code

00649
BS inlet/outlet valve,
rear -N160-

# Locate and eliminate open circuit or
short circuit in line with current flow dia-
gram for all ABS inlet/outlet valves (-
N137-, -N138-, -N160-)

4 Check hydraulic modulator, perform
functional test with V.A.G 1710 (test
steps 1 and b)

= > Power train, running gear and Bosch
ABS fault finding with ABS tester -V.A.G
1710-

# Open circuit, short to positive or to earth
in wiring between ABS hydraulic modula-
tor -N55- and control unit -J104-,

4+ ABS inlet/outlet valve -N160- defective

65535

Control unit faulty
Note:

If fault "ABS return
flow pump -V398-" is
displayed at same ti-
me, first eliminate the
cause of this fault.

4 Use current flow diagram to locate and
eliminate open circuit or contact resi-
stance.

+ Replace control unit -J104-

4 Open circuit or contact resistance in
earth connection or voltage supply to
ABS control unit -J104-

4 Control unit -J104- defective

01-29

have been located and eliminated.
Notes:
.. & A display. grou red values is provided
O_If_ th_;_‘ewprinter is switched on, the display will be printed out on
= the fecord slip.

~°Connéct fault reader V.A.G 1551 with diagnosis cable V.A.G

1551/1 to diagnosis connector at relay socket 1 on left of ple-

num chamber.
— Attach black connector to black diagnosis connector
Nate:

VAGI551/1

If there is no display, check voltage supply for black diagnosis
connector => Page (01-57
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V.A.G self-diagnosis HELP | 4 Reading on display:
1 - Rapid data transfer 1) \) displayed alternately
2 - Flashing code output 1) ) i . i
- Attach white connector to white diagnosis connector
Note:
The blue connector is not required.
- Switch on ignition or start engine.
Notes:

¢ Additional user information can be printed out by pressing the
HELP key on V.A.G 1551,

¢ The => key switches to the next step in the program se-
quence.

- Switch on printer by pressing PRINT key, indicator lamp in key
comes on.

— Press key 1 for "Rapid data transfer” mode.

Rapid data transfer HELP| 4 Reading on display:
- Press keys O and 3; 03 enters the address word "Brake elec-
Enter address word XX P
tronics”.
Rapid data transfer al ¢ Reading on display:

) - Confirm entry with Q key.
03 - Brake electronics

[ 4A0 907 379 X Brake electronics | L. The control unit identification is shown in the display

01-31 ——

Allocation

[ Contral unit with no wheel speed out-
puts

~Gantrokunit with wheel speed outputs

¢ Refer also 1g Parts List for assignment of control unit for ABS -
J104.: '
R Ihfd'rm'atiorf‘?@n wheel speed outputs, e.g. on vehicles with au-
T {ématic gearbox O1F.
= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder

Mo reply from control unit | € adjacent display appears:
— Press the HELP key to obtain a printout of the possible causes
of fault.
or
K -wire not switching to earth/positive {4 _ Check wiring of diagnosis lines "L" and "K" = > Page 01-37
HELP
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or

No signal from control unit | 4
Communication problem | 4
Rapid data transfer HELP| 4
Select function XX
Rapid data transfer al 4
08 - Read measured value block

Read measuraed value block HELP 4
Enter display group number XX

Reading measured value block

1 2 3 4 5 6

- Check voltage supply and earth connection to contral unit -
J104.

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder

— After eliminating the passible causes of the fault, once again
enter address word 03 for brake electronics and confirm with
the Q key.

If adjacent display appears:
- Fault elimination = > Page 1-3%
— Press => key

Reading on display:
- Press keys O and 8, 08 selects function "Read measured value
block”

Reading on display:
— Confirm entry with Q key.

01-33

Reading on display:
- Press key O twice.
-Confirm éntry with-Q key

Reading on display:

¢ Display fields 1 to 4 indicate the wheel speed in km/h. This is
calculated by the gontrol unit -J104 on the basis of the in-
coming wheel spabY sensor pulses. If a vehicle is evenly acce-
Iera;gd{moygdpp{?@d_;y surface, the maximum permissible diffe-
rence’ between th*é?idi'SpI:ay values 1 to 4 is+ 1 km/h (rounding
error). If deviations exceed the above figure, check wheel
speed sensors and rotors = > Pages 45-13 and 45-17

4 To check whether wheel speed sensors have besn mixaed up,
turn wheels by hand whilst securing the other driven wheels to
prevent them turning.

¢ If the measured values indicate a fault, test function with ABS
tester -V.A.G 1710- in line with fault finding instructions.

= > Power train, running gear and Bosch ABS fault finding binder
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Test table: Reading measured value block
Display Designation Test conditions Reading on -V.A.G 1551-
field
1 Wheel speed front left (km/h) 1 {vehicle stationary)
to 19 1)
2 Wheel speed front right (km/h) 1 (vehicle stationary)
o 19"
3 Wheel speed rear left (km/h) 1 {vehicle stationary)
to 19 1)
4 Wheel speed rear right (km/h) 1 (vehicle stationary)
to 19 )
5 Brake light switch -F- 4 Brake pedal not de- 0
(contact 25 on -J104-) pressed
4 Brake pedal depressed 1
6 Voltage at ABS return flow 0
pump -V39- Note:

If reading is 1 (not permissible — return
flow pump running)

perform functional test with -V.A.G
1710- (test steps 3 and 5)

= > Power train, running gear and
Bosch ABS fault finding binder

) Control unit -J104- terminates self-diagnosis if vehicle speed exceeds

19 km/h

01-35

Display Designation
field
7 ABS solenoid valve relay -
J106-
{contact 32 on -J104-)
J106- not energised) perform functional
testiwith - AG1710= (test steps 1
= > Power train, running gear and
Btisch ABS fault finding binder
8 Rear final drive differential lock |4 Differential lock.nof ého 0
switch -F100- gaged e Bt
{contact 13 on -J104-) ¢ Differential lock engaged 1
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Checking wiring of diagnosis connectors

Notes:

¢ The diagnosis connectors and the adapters "K" and "L" of all
vehicle systems featuring self-diagnosis are located in relay sta-
tion 1 {on left of plenum chamber)

¢ Wiring colours and other vehicle systems connected to "white”
diagnosis connector

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations” binder

4 For testing, use hand-held multimeter V.A.G 1528, adapter
cable set V.A.G 1594 and test box V.A.G 1598 with adapter
cable V.A.G 1593/3.

4 Switch off ignition before checking wiring.
Black diagnosis connector, voltage supply

- Contact 1 connected to earth

- Contact 2 positive (via fuse 21 to terminal 30)

01-37

Whiie: _diagnc:e:;fisE t:cfxzhnec.t'o.l?'f, d%ata trar;i?sf_er
- Con.tac.t Lpnbing i RN RETE NN .

B Not"required for brake electronics
- Contact 2 = .
_ Dataline:for "Rapid data transfer®. Wiring from diagnosis
connectoris routed via-adapter:" K¥-to control unit for
ABS -J104- (contact 31 & &
_urrent Flow Diagrams, Electrical Fault Finding and Fitting

Locations"-binder

Notes: IR SRS ) 0 I

4 Pull plug off ABS control unit -J104- = > Page 45-10, con-
nect test box -V.A.G 1598- with adapter cable -V.A.G 1598/3-
and measure at appropriate test box sockets

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting

Locations” binder

¢ Use -V.A.G 1528- to check wiring for open circuit, short 1o po-
sitive or short to earth.
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Checking wiring when "Communication problem" is displayed on
V.A.G 1551

- Consecutively disconnect wiring between other vehicle systems
featuring self-diagnosis "Rapid data transfer” and "white" dia-
gnosis connector, contact 2 (in relay station 1) at adapter "K".

Note:

Other systems featuring self-diagnosis

= > "Current Flow Diagrams, Electrical Fault Finding and Fitting

Locations” binder

— After disconnecting the wiring to the respective vehicle system,
enter address ward "03" again in "Rapid data transfer” made.

— If control unit identification is then displayed, check wiring to
last contral unit disconnected in line with current flow diagram.

- If no fault is found, renew last control unit disconnected and re-
establish all wiring connections.

Note:

If "Na reply from control unit” is displayed, this indicates that the

wiring to the ABS controf unit -J104- has been disconnected at
some point.
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40-1161

40-1161

| Vehieles:

Replacing wheel bearing
housing

1 - Wheel bearing housing

¢ With 75 mm diameter bearing
bore for vehicles with engines
up to 101 kW

4 With 82 mm diameter bearing
bare for vehicles with engines
from 110 kW

4 Do not grease bearing seat in
wheel bearing housing before
pressing in wheel bearing

# Never widen slot in wheel be-
aring housing (seat for joint
pin} to press out joint pin

# Perform front axle wheel
alignment after remo-
ving/installing or replacing
wheel bearing housing

# Note different types of whesl
bearing housing => Fig. 11

4 - Brake-sover plate
Note:

40-2
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5 — Wheel bearing

4 With 75 mm diameter for ve-
hicles with engines up to 101
kw

¢ With 82 mm diameter for ve-
hicles with engines from 110
kW

# Stepped internal diameter

4 Note correct installation posi-
tion: Large internal diameter of
wheel bearing points to wheel
hub.

4 Pressing out destroys the bea-
ring

4 Pressingout o 75 = > Fig. 3

¢ Pressing in 676=>Fig. 4

4 Pressingout 82 => Fig. 5

4 Pressing in 882 = >Fig. 6

40-1161

40-3

6 - Wheel hub
4 Note different versions: 33
----- ~tgeth up.1e-101 kW engine,
- 3Bteeth as of 110 kW engine
. . # Pressing out 875= >Fig. 1
c.. & L .# Pressingout 882 = >Fig. 2
. # Pressingin 675 =>Fig. 7
4 Pressing in 882 =>Fig. 8
4 Pulling off bearing inner race
=>Fig. 9and 10

40-1161
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\ Fig.1 Pressing wheel hub out of 75 mm diameter wheel bearing

VW412
VW416b

\ Fig.2 Pressing wheel hub out of 82 mm diameter wheel bearing

40-5

< Fig.3 Pressing out 75 mm diameter wheel bearing

< Fig.4 Pressing. home 75 mm diameter wheel bearing -A-
Note- e e

40-6




\ Fig.5 Pressing out 82 mm diameter wheel bearing

4 Fig.6 Pressing home 82 mm diameter wheel bearing -A-
Note:
Large internal diameter of wheel bearing points to wheel hub.

40-7

< Fig.7 Pressing wheel hub into 75 mm diameter wheel bearing

- When pressing in, thrust piece -V¥W519- must only make con-
tact with inner race.

\ Fig:8 Pressing:wheel hub into. 82 mm diameter wheel bearing
— When pressing in, thrust piece -VW455- must only make con-
tact with-the bearing inner rage.

"]
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40-1191

\ Fig.9 Inserting separating device
- Insert separating device into annular groove of bearing in-
ner race and pre-tension with spindle.
Note:

Use commercially available separating device e.g. 715-17 from
Kukko.

\ Fig.10 Pressing bearing inner race off wheel hub

40-9

Fig.11 Forged and cast wheel bearing housings
_ A = Forged version
_ B = Cast version

Neote:

Forged wheel bearing housings are instalfed with 75 and 82 mm
bearing diameter. Cast versions are only fitted with 75 mm bea-
ring diameter. From a technical point of view there are no reser-
vations about installiing different types of wheel bearing housing

" .0p'the same axle. LT

Attention o
If cast wheel beari

5 housiiﬁgg are fitted wh:é:rfl‘performing repairs, then the

modified cover plates and the corresponding ball joints should also be in-
stalled.
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Removing and installing,
suspension strut and drive
shaft

1 - Cap
4 Note different versions
# Bolt to wheel housing on ve-
hicles with 6-cylinder engine

2 - Self-locking nut, 60 Nm
¢ Always replace
4 Tightening with torque wrench
=> Fig. 2

3 - Stop shell

4 - Suspension strut

# Do not unscrew from wheel
bearing housing to replace
shock absorber, coil spring
and wheel bearing; remove
and install as a complete unit
(camber setting)

4 Do not remove drive shaft

¢ Servicing = > Page 40-19

5 Seal
" 9 Always replace
# Pull off protective sheet and
* bond into joint

40-12
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6 — Drive shaft
Note:
If vehicles on which the drive shaft
has been taken out are to be moved,
then an outer joint should be fitted
beforehand in place of the drive shaft
so as not to damage the wheel bea-
fing.
4 Installed in all vehicles with 4-
, 5- and 6-cylinder engine wit
manual gearbox
4 To remove, unscrew connec-
ting links on both sides from
strut and push anti-roll bar
upwards, unscrew fram flan-
ged shaft and unscrew
hexagon combi bolt

40-13

¢ To remove, set appropriate
wheel angle

# Servicing = > Page 40-32

# Different lengths on left and
right

# Note different versions (joints)
depending on engine power

4 On vehicles with ABS, slightly
pull back wheel speed sensor

| S prior to removal and press

home on installation

7 - Packing plate

8 - Cheese-head bolt
4 M8 = 45 Nm
4 M10 = 80 Nm

9 - Self-locking nut
¢ Always replace
4 Tighten to 110 Nm, then tigh-
ten a further 90c
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10 - Shim

11 - Track rod
# Press off steering arm using
two-legged puller => Fig. 1

12 - Wheel bearing housing with

wheel hub

4 Never widen slot in wheel be-
aring housing (seat for joint
pin}) to press out joint pin

4 Perform wheel alignment of
front axle after installation

4 Note different types of wheel
bearing housing = > Page
40-10, Fig. 11

13 - Hexagon bolt
¢ Always replace
4 Head of bolt points in direc-
tion of travel.

40-15

14 - Transverse link with ball joint

# Do not widen slot in wheel
bearing housing when remo-
ving from wheel bearing hou-
sing

+ Joint pin diamster of ball joint
19.0 mm

4 Sheet-steel and forged ver-
sions differ

15 - Self-locking nut, 30 Nm
¢ Always replace

16 - Hexagon flange bolt/hexagon

bolt

+ Always replace

# Fit hexagon bolt instead of
hexagon flange bolt

¢ When using hexagon bolt al-
ways fit washer between
shock abscrber housing and
head of bolt
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17 - SeltHocking nut, 50 Nm
4 Always replace

18 - Hexagon combi bolt/flange bolt

¢ Always replace

¢ Tighten M16 x 1.5 to 200 Nm
and then give a further 900
turn

4 Tighten M14 x 1.5 to 120 Nm
and then give a further 900
turn

4 Vehicle must be standing on
its wheels when loosening and
tightening (risk of accident).

19 - Self-locking nut, 40 Nm
4 Always replace

20 - Caonnecting link

40-17

< Fig.1 Pressing off track rod joint

<« Fig.2 Tightening nut with torque wrench
» do-this counterhold the piston rod with an Allen key.
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Servicing suspension strut

1 - Slotted nut, 50 Nm
¢ Tensioning coil spring = >
Fig. 1
# Unfastening and tightening
=> Fig. 2
4 Tightening with torque wrench
=> Fig. 3

2 - Suspension strut mounting
4 Replacement part supplied
with integrated ball bearing

3 - Spring plate

4 — Shim

40-19

5 — Stop buffer

# Note different versions depen-
ding on running gear design

# The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sporls version

— 1BB = Heavy duty version

6 - Protective sleeve
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7 - Caoil spring

4 Refer to Parts List

# Prior to replacement, consult
vehicle data sticker as that is
the only way to establish
spring version

4 The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sports version

- 1BB = Heavy duty version

¢ Refer to notes under item -
16— shock absorber

4 Replacing => Fig. 1 to 3

4 Installation position: Calour
cede on spring points down-
wards towards shock absorber
housing

8 - Spring plate
* With vent holes

9 - Bellows cover
10 - Shim
11 - Stop buffer
12 - Bellows
4 Top: Fasten in positien in co-

ver
# Bottom: Pull over screw cap

13 - Screw cap, 180 Nm
# Unscrewing and screwing on
=> Fig. 4
¢ 220 Nm on Audi $2 = > Fig.
b

40-22
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14 - Piston rod
4 Counterhold with Allen key
when loosening and tightening
slotted nut = > Fig. 2

15 - For vehicles with heavy duty
version only

16 - Shock absorber

# Refer to Parts List

# Prior to replacement, consult
vehicle data sticker as that is
the only way to establish
spring version

+ The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sports version

- 1BB = Heavy duty version

4 Can be replaced individually

40-23

Notes:

4 Up to chassis no. 8C NA 015 724
there is no running gear infarmation
an the data sticker. In such cases,
all vehicles are to be adjusted as in-
dicated in the specified value table
far vehicles with standard and
sports version when performing
wheel alignment. When replacing
shock absorbers or coil springs, de-
termine running gear version by
way of part no. of rear shock ab-
sorbers in combination with parts
list.

# As of chassis no. 8C NA 015 725
the data sticker is provided with the
above identification.
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# Defective shock absorbers
must always be properly pre-
pared before being scrapped.

= > Special Information No. 2; editi-
on 03. 90

¢ Wet-type shock absorbers are
fitted as standard

# Remove piston and pistoen rod
when performing repairs

4 Drain and dispose of oil fill
from housing

4 Install shock absorber car-

‘% ; _@ ( 15 tridges
@ —_

Notes:

# Heavy duty version vehicles are
equipped with shock absorber car-
tridges.

¢ Sports-version vehicles are fitted
with shock ahsaorber cartridges or
gas-filled shock absorbers.

40-25

# Checking {removed) shock ab-
sorber: Check shock absorber
by hand (hold in installation
position) by extending and
compressing it. Shock absor-
ber must move evenly and
smoothly over entire stroke.
Shock absorbers that have be-
en stored for a lengthy period
may have to be pumped se-
veral times. Defective shock
absorbers make a "banging”
noise whilst driving. If they are
functioning properly, slight
traces of shock absorber oil do
not signify that replacement is
necessary. Considerable loss
of oil will result in deficiencies
in the expansion and compres-
sion stages.
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# Checking gas-filled shock ab-
sorber: Compress shock ab-
sorber by hand. The piston rod
must move evenly and smoo-
thly over the entire stroke.
Release piston rod. If shock
absorbers have sufficient gas
pressure, piston rod returns
automatically to initial positi-
on. If this is not the case, the
shock absorber need not al-
ways be replaced. As long as
there has not been a major
loss of oil, the mode of opera-
tion corresponds to that of a
conventional shock absorber.

= > "Special Service Information”
binder: Running Gear No. 17
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17 - Shock absorber housing
# Drain and dispose of oil fill
from housing

18 - Self-locking nut, 40 Nm
+ Always replace

.19 - Connecting link

¢ Unscrew at shock absorber
housing to remove suspensicn
strut
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Fig.1 Tensioning coil spring
- Jaws engage on spring plate
Note:

The coif springs can also be replaced using spring tensioner -

V.A.G 17582/1- in conjunction with strut mounting -V.A.G
1752/2-,

VAG 1403 —

< Fig.2 Loosening and tightening slotted nut

- Slacken spring

— To mave the piston rod up and down, the tubular end of the
wrench can be screwed to the piston rod.

A = Wrench

40-29

¥ Fig.4 Unscre ing 1nd screwing on screw cap

=2 Note: @

'!_—;—l'z
e
n'-?—‘—:
iy, i

7 A- is replaced by toof -40-207 B-.
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Servicin

\ Fig.5 Unscrewing and screwing on screw cap
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drive shaft with
constant velocity joint

All vehicles with 4-, 5- and 8-cylinder
n-8nging and ymanual gearbox.
= NMote:
“Outer constant velocity joints are
packed with grease G-6:

Grease of which in:
Quter Total Joint | Bellows
joint | quantity
@ mm lal [g] [al
88 80 40 50
98 120 80 40
Inner
joint
2 mm
100 80 40 50
108 120 35 85

40-32

Top up fill in joint if necessary when
renewing the protective bellows.
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1 - Circlip
4 Always replace
4 Depending on version, remove
and fit with commercially
available circlip pliers or with -
VW 161 a-, => Fig. 3

2 - Seal
¢ Replace; pull off protective
sheet and bond into joint.

3 - Inner constant velocity joint

4 Note different joint diameters

4 Outer diameter for engines up
to 128 kW: 100 mm

4 Outer diameter for engines up
to 169 kW: 108 mm

# Only replace as complete unit

# Pressing off 8100 mm
=>Fig. 4

¢ Pressing off 8108 mm
=>Fig. b

40-33

# Pressing on =>Fig. 6
4 Greasing = > Notes Page 40-
32

. 4 - Dished washer
4 Installation position = > Fig.

7
¢

No
ne

ted as of 169 kW engi-

5 - Joint bellows with cap
# Check for cracks and abrasion
# Drive off with drift
# Seal end face with D-3 before
fitting on constant velocity
joint

6 - Profiled shaft
# Different lengths on left and
right

7 - Hose clamp
4 Always replace
4 Tensioning = > Fig. 1
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8 - Protective bellows
4 Check for cracks and abrasion
# Before tensioning small hose
clamp briefly vent joint bel-
lows => Fig. 2

9 - Hose clamp
* Always replace
4 Tensioning = > Fig. 1

10 — Dished washer
4 Installation position = > Fig.

9
11 - Spacer
4 Installation position = > Fig.
9
12 - Circlip

4 Always replace

4 Installation position = > Fig.
9

4 Fit into annular groove on
shaft when installing (no lon-
ger visible once joint is instal-
led)

40-35

13 - Outer constant velocity joint
=z 4 Only replace as complete unit
oo Nate different joint diameters:
4 Outer diameter far engines up

4 Outer diameter for 169 kw
crengines: 98 mm
f=>Fig. 8
4 installing: Drive joint onto
shaft with plastic hammer un-
i il cirelip engages in annular
' groove in profiled shaft
# Greasing = > Notes Page 40-
32
4 Thread in joint pin:
- M16 x 1.5 for @ 82 mm wheel
bearing
- M14 x 1.5 for & 75 mm wheel
bearing
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\ Fig.1 Tensioning hose clamp/clip

< Fig.2 Venting joint bellows

- The bellows are often sguashed when installing them on the
housing. This produces a vacuum in the bellows which causes
an inward fold when driving -arrow-. Therefore, briefly vent the
bellows at the small diameter end after fitting to equalise pres-
sure.
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\ Fig.4 Pressing off Inner joint 2.0
- Support ball hub whilst doing so.
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\ Fig.b Pressing off inner joint
- Support ball hub whilst doing so.

< Fig.6 Pressing on inner joint
- Press joint home, install circlip.

Note:
Chamfer on inner diameter of ball hub (splines) must face locating
collar of drive shaft.
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I

4 Fig.8 Pressing ‘'off outer constant velocity joint
- Clamp drive shaft in vice using. soft jaws.
- Remove clamp. .. oo i gi% i

— Fold back bellows.::- &5 08 5 s 0 3
- Screw in special tool -3207- with M14 or M16 threaded end
depending on thread of joint pin until constant velocity joint is

pressed off profiled shaft.

40-793
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-1 -Circlip
-2- Spacer

WR -3- Dished washer

\ Fig.9 Installation position of dished washer, spacer and circlip

40-41

Note:: s
Welding and straightening operations
are.nat permitted on load-bearing

elements or components that locate
the wheels:

1 - Subframe
# Different versions for vehicles

+

" # Tighten Tastening balts on bo-
aework in following order:

" Newed in direction of travel:

- =14 Rear left

~"7Rear right

- 3. Front left

— 4. Front right
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2 - Anti-roll bar

4 Drive vehicle onto platform to
facilitate assembly

# Before bolting to bracket,
make sure distance from sub-
frame is same on both sides

4 5 25 mm on vehicles with 4-
cylinder engine, 8 26 mm on
vehicles with 5- and with 6-
cylinder engine as well as an
vehicles with 4-cylinder 4-
valve enging and Avant

3 - Bearing
4 Apply tals before fitting
4 Note different internal diame-
ters

4 - Clip
4 Pay attention to proper sea-
ting of anti-roll bar bearing du-
ring attachment
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5 - Self locking bolts, 35 Nm
* Always replace

6 - Combi bolt w

. % Always replace -

-7 = Front bearings for subframe
. % Removing front mounting = >
CFig: 30 o
# Fitting front mounting = >
Fig. 4
4 Apily anti-friction assembly oil
G 294 421 A1 beforehand
4 Note different versions depen-
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9 - Hexagon bolt
4 Always replace
¢ Tighten M10 bolts to 35 Nm
and then tighten a further 900
¢ Tighten M12 bolts to 70 Nm
and then tighten a further 900
4 Drill sut sheared-off M10 baolts
and repair using KNM 10 x 1.5
mm thread insert; drill out
sheared-off M12 bolts and re-
pair using KNM 12 x 1.5 mm
thread insert
= > Special Information, Running Ge-
ar, No. 3, Edition 01.91
4 Fit new genuine bolt
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10 - Bearing for transverse link
# Pressing out = >Fig. 1
# Pressing in = >Fig. 2
4 Sheet-steel and forged trans-
verse links have different bea-

. 11 - Sheet-steel transverse link

¢ Forged transverse link = >
Page 40-54
¢ Different versions on left and

. ) }&!ways replace
¢ Tighten to 40 Nm, then tigh-
terka further 1800

4 Vehicle must be standing on
wheels when tightening.
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13 - Hexagon bok

14 — Rear bearings for subframe
+ Note different versions depen-
ding on engine
# Removing rear bearing = >
Fig. 5
# Fitting rear bearing = > Fig. 6

15 - Connecting link
4+ Attach to anti-roll bar

16 - Selt-locking nut, 40 Nm
4 Always replace

17 - Selt-locking nut, 50 Nm
4 Always replace
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18 - Bonded rubber bush
4 Attach to bracket of subframe
# Note different versicns

19 - Self-locking nut, 25 Nm
+ Always replace

© # Always replace
# Head of baolt points in direc-
: tion of travel.

21 - Tab washer
e st 4 Supplied as replacement part
with bolt
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22 - Ball joint

4 Ball joint must correspond to
transverse link (sheet steel or
forged)

¢ Do not widen slot at wheel
bearing housing during
disassembly

# Different versions on left and
right

4 Install joint with odd part no.
on left and joint with even part
no. an right

4 Joint pin diameter 19 mm

4 Perform wheel alignment of
front axle after replacement

¢ Adjusting camber = >Page
A44-21

23 - Packing plate

24 - Self-locking nut, 65 Nm
4 Always replace
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< Fig.1 Pressing out bearing for transverse link

VWA402
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\ Fig.2 Pressing in bearing for transverse link

Vw42 — Press mounting in to stop.

e—
40-1108
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< Fig.3 Removing front subframe bearing
Note:

Turn pipe -3301/4- so that large recess is at brackel for fransver-
se link attachment
Attention:

On removal, bearing and tool may suddenly jump out of subframe (risk of
injury)

4 .- Fig.4 Drawing front subframe bedring home
assembly 0i'G-294 421 A1 beforehand

- Apply anti-friction
Note:
Large collar of thrust piece -3301/2- faces bearing
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40-1181

3301/3

3301

\ Fig.b Removing rear subframe bearing
Note:

Turn pipe -3301/3- so that recess is at bracket for transverse fink
attachment
Attention:

On removal, bearing and tool may suddenly jump out of subframe (risk of
injury)

4 Fig.6 Drawing rear subframe bearing home
Apply anti-friction assembly oil G 284 421 A1 beforehand
Note:
Small colfar of thrust piece -3301/2- faces bearing
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Servicing forged transverse link

1 - Bearing for transverse link
4 Driving out => Fig. 1
# Pressing in = >Fig. 2

2 - Transverse link
Db 4 Different versions on left and
right

3 - Threaded pin
# Press home in transverse link
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4 - Ball joint

1 4 Do not widen slot at wheel
bearing housing during
disassembly

¢ Different versions on left and

2 right

4 Install joint with odd part no.
on left and joint with even part
no. on right

4 Joint pin diameter 19.0 mm

# Perform wheel alignment of
front axle after replacement

5 — Washer
# Discontinued with introduction
of ribbed nut, i.e. when using
a ribbed nut for repairs the
washer no longer needs to be
installed
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6 - Self-locking nut, 65 Nm

1 ¢ Always replace

Notes:

# The seli-locking nut has heen dis-
continued and is being replaced by

2 a self-locking ribbed nut.

# The tightening torque of the ribbed

e nut is 85 Nm. When unscrewing the

: ball jeint from the transverse link

the ribbed nuts should also be re-

newed. To adjust camber, only loo-

sen ribbed nuts and then retighten

to 85 Nm.
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\ Fig.1 Driving out bearing for transverse link
- Clamp transverse link in vice using soft jaws.

- Insert hexagon bolt M10 x 80 and driver -32086- in transverse
link. Screw on with special tool as shown.

- Tighten lock nuts.

VW77115 3206

< Fig.2 Pressing in bearing for transverse link
— Press mounting in to stop.
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Servicing subframe

1 - Subframe

¢ Welding and straightening
work must not be carried out
on the subframe.

# Perform rear axle wheel
alignment after remo-
ving/installing = > Page 44-
11

2 — Subframe bushes
4 Removing front bush = > Fig.
1
¢ Fitting front bush = > Fig. 2
4 Removing rear bush = >Fig. 3
4 Fitting rear bush = > Fig. 4
4 Installation position of bushes
in subframe => Fig. b
Note:
Before fitting, apply assembly lubri-
cant G 294 427 A7 to bonded rubber
bushes.

3 - Washer
* Always replace
4 Ribbed side faces upwards

4 - Hexagon combi bolt
+ Always replace
¢ Tighten to 110 Nm, then tigh-
ten a further 900
4 Tightening sequence:
- 1. Rear right
- 2. Rear left
- 3. Front right
- 4. front left

42-2
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3291/5 ¢

Fig.1 Removing front bonded rubber bush from subframe

- Attach tube -3291/4- (note recesses) with threaded spindle -
3291- at right angles to subframe.

- Attach the two brass washers with the annular grooves next to
one another to the threaded spindle -3291-. Attach washer and
screw on hexagoen nut. Remove bonded rubber bush by turning
the hexagon nut.

Note:

Insert hexagon head of threaded spindle -3281- into recess in tu-

be -3281/4-. Apply grease to annular grooves of brass washers

and threaded spindle.
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Fig.2 Pulling front bonded rubber bush into subframe

v Note: v
" Before fitting, apply assembly lubricant G 294 421 A1 to bonded

rithber bushes.

/= Attach thrust piece -3291/1- to bonded rubber bush and insert
P00 at right;angles in bore of subframe using tube -3291/5- (note

=recesses) and threaded spindle -3291-.

— Attach the two brass washers to the threaded spindle with the
annular grooves facing each other-3291-.

= Attach washer and screw on hexagon nut.

Gl in bonded rubber bush as far as it will go by turning
hexagon nut. Whilst doing so, hold thrust piece -3291/1- and
...bonded rubber bush by hand to stop them turning.

otér

Insert hexagon head of threaded spindle -3291- into recess in tu-

be -3281/5-. Apply grease to annufar grooves of brass washers

- and threaded spindle.
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\ Fig.3 Remaoving rear bonded rubber bush from subframe

— Attach tube -3291/2- with threaded spindle -3291- at right
angles to subframe. Attach the two brass washers with the an-
nular grooves next to one another to the threaded spindle -
3291-. Attach washers and screw on hexagon nut. Remove
bonded rubber bush by turning the hexagon nut.

Note:
Insert hexagon head of threaded spindfe -3281- into recess in tu-

be -3281/2-. Apply grease to annufar grooves of brass washers
and threaded spindle.

29
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Frg 4 Pullmg rear bonded rubber bush into subframe

- Nete: :

"+ Before fitting, apply assembly lubricant G 294 421 A1 to bonded
ribber bushes.

— Attach thrust piece -3291/1- to bonded rubber bush and insert
_alright angles in bore of subframe using tube -3291/3- (note
- recesses) and threaded spindle -3291-.

;f;tach the two brass washers to the threaded spindle with the
Anular grooves facing each other -3291-.

- Attach washer and screw on hexagon nut.

in banded rubber bush as far as it will go by turning

hexagdn nut.-¥Whilst doing so, hold thrust piece -3291/1- and
bonded rubber bush by hand to stop them turning.

Note:

Insert hexagon head of threaded spindie -3281- into recess in tu-
be -3281/3-. Apply grease to annular grooves of brass washers -
3281/1- and threaded spindle.
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\ Fig.b Installation position of bonded rubber bushes in rear subfra-

me.
Note:
The kidney-shaped recesses (arrows) must be in the direction of

the longitudinal axis of the vehicle. Deviations up to max. 100 to
left or right are permitted.

j
A\ =
(i

e
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Removing and installing
drive shaft

1 - Ditferential

2 - Seal
4 Pull off protective sheet and
bond into joint
# Only fitted on vehicles with 5-
and 6-cylinder engine

3 - Drive shaft
4 Servicing.
- Audi B0 Saloon = > Page 42-
13
- Audi 80 Avant and vehicles
with 169 kW engine = > Page
42-18
Note:
If vehicles on which the drive shaft
has been taken out are to he moved,
then an outer foint should be fitted
hefarehand in place of the drive shaft
S0 as not to damage the wheel bea-
rng.
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4 - Packing plate

5 — Cheese-head bolt
4 M8 = 45 Nm
4 M10 = 80 Nm

6 — Subframe

7 — Hexagon combi bolt/flange bolt

4 Always replace

4 Tighten M16 x 1.5 to 200 Nm
and then give a further 900
turn

4 Tighten M14 x 1.5 to 120 Nm
and then give a further 900
turn

4 Vehicle must be standing on
its wheels when loosening and
tightening (risk of accident).

0
J%‘ 3

A

=

4

afafafafs

! \@@\\ \
A,
S

7
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Removing:
- Remove wheel cap or, on vehicles with light alloy disc wheels,
useispecial tool -3208- to pull cover off disc whesl.
- —":'Uﬁs:('::réimrﬁexagon combi balt, ¢.f.=> Page 42-4, ltem 7
s “iLopsen wheel bolts.
— Unbaolt drive shaft from flange shaft.
s ez parorin encis
LTSlightly pull’ ot ABS dpeed sensor from wheel bearing housing.

A4 =400
-~

4 _ Unfasten the two subframe/lower transverse link securing bolts

\ (one balt not visible in illustration).
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4 _ Remove suspension strut/lower transverse link securing bolts

{ _ Remove connecting link/wheel bearing housing securing bolts

- Remove wheel bearing housing/upper transverse link securing
bolt

— Press down firmly on wheel bearing housing and remove drive
shaft (second mechanic required)

Installing:
.. The_follow
Iasertidrive’shaft into wheel hub (second mechanic requi-

42-12
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Servicing drive shaft with
constant velocity joint

Audi 80 Saloon

Note:

Constant velocity joints are packed

with grease G-6:

Grease of which in:
Quter Total Joint | Bellows
joint quantity
2 mm lgl [l [l
81/89 90 40 50
Inner
joint
g mm
90/100 | 90 | 40 50

Top up fill in joint if necessary when
renewing the protective bellows.

1 - Circlip

2 - Seal

* Always replace
# Depending on version, remove
and fit with commercially
- w-available circlip pliers or with -
=WHETE1 a-) = > Fig. 6

42-13
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4 Replace; pull off pratective
sheet and bond into joint.

4 Only fitted on vehicles with 5-
and 6-cylinder engine




" b W N -

3 - Inner constant velocity joint

4 Outer diameter:

- 4- and 5-cylinder engine: 90
mm

- B-cylinder engine: 100 mm

4 Only replace as complete unit

¢ Pressing off =>Fig. 3

# Greasing = > Notes Page 42-
13

4 - Dished washer
¢ Installation position= > Fig. 8

5 - Joint bellows with cap
# Check for cracks and abrasion
# Drive off with drift
4 Seal end face with D-3 before
fitting on constant velocity
joint

6 - Profiled shaft
+ Same length on left and right

42-15

7 — Hose clamp

* Always replace

. # Tensioning = > Fig. 1

4 Not used on vehicles with 6-
cylinder engine

Protective bellows

4 Check for cracks and abrasion

4 Befare tensioning small hose
clamp briefly vent joint bel-
lows => Fig. 2

9 - Hose clamp
4 Always replace
4 Tensioning = > Fig. 1

10 - Dished washer

¢ Installation position = > Fig.
7

11 - Spacer
4 Installation position = > Fig.
7
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12 - Circlip

4 Always replace

4 Installation position = > Fig.
7

# Fit into annular groove on
shaft when installing (no lon-
ger visible once joint is instal-
led)

" b W N -

13 - Outer constant velocity joint
4 Only replace as complete unit
¢ Pressing off =>Fig. 9
6 4 Installing: Drive joint onto
shaft with plastic hammer un-
til circlip engages in annular
groove in profiled shaft
4 Greasing = > Notes Page 42-

13
7 ¢ Outer diameter:
- 4- and 5-cylinder engine: 81
8 mm
9 - B-cylinder engine: 89 mm

42-17

.7 oF which in:
"Total | Joint | Bellows
guantity
[a] [a] lal
90 40 50
80 30 b0
120 35 86

Top up fill in joint if necessary when
renewing the protective bellows.
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1 - Circlip
4 Remove and install using
commercially available circlip
pliers

2 — Seal
# Replace; pull off protective
sheet and bond into joint.

3 - Inner constant velocity joint

¢ Outer diameter:

- Audi 80 Avant: 100 mm

- Vehicles with 169 kW engine:
108 mm

4 Only replace as complete unit

# Pressing off = >Fig. 3

4 Pressing on = >Fig. 4

¢ Greasing = > Notes Page 42-
18

42-19

A B 0 Check for cracks and abrasion
# Drive off with drift
‘ Seal end face with D-3 before
ing on constant velogity

5 - Profiled shaft
¢ Differerit lengths b left and
right

o 6;?;&”‘;?rotective bellows
g@ Check for cracks and abrasion

7 —:hizl:os:e clamp
+ Always replace
# Tensioning = > Fig. 1
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8 - Cirdlip
4 Always replace
4 Fit inta annular groove an
shaft when installing (no lon-
ger visible once joint is instal-
led)

9 - Quter constant velocity joint

¢ Outer diameter: 89 mm

4 Only replace as complete unit

+ M16 x 1.5 mm thread in joint
pin

4 Pressing off =>Fig. b

4 Installing: Drive joint onto
shaft with plastic hammer un-
til circlip engages in annular
groove in profiled shaft

¢ Greasing = > Notes Page 42-
18

40-1132

e clamp,_’:cl.i:b _

< Fig.2 Venting joint bellows

— The bellows are often squashed when installing them on the

housing. This praoduces a vacuum in the bellows which causes
an inward fold when driving -arrow-. Therefare, briefly vent the
bellows at the small diameter end after fitting to equalise pres-

sure.
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\ Fig.3 Pressing off inner joint
- Support ball hub whilst doing so.

< Fig.4 Pressing on inner joint
- Press joint home, install circlip.
Note:

Chamfer on inner diameter of ball hub (splines) must face locating
collar of drive shaft.

42-23

< Fig.5 Pressing off outer constant velocity joint

- Clamp.drive shaft in:vice usmg soft jaws . ;';_

- Remove clamp. - =%
- Fold back bellows.

- Spread: circlip (see. arrow) and at the same time screw in M16
threaded ‘end of spemal tool -3207- until constant velocity joint
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1 2 3 Fig.7 Installation position of dished washer, spacer and circlip
-1 -Circlip
-2- Spacer
WR -3- Dished washer
f \ Fig.8 Correct positioning of dished washer
‘ j

ILIEIEE I3 HA
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< Fig.9 Pressing off outer constant velocity joint
- Clamp drive shaft in vice using soft jaws.
- Remove clamp.
- Fold back bellows.

- Screwiin speci:al_;;to:cg)l -320:'_/{—:éWi_th M-1;4=:th5readed'éri:§j until con-
stant velocity joint i1s pressed off profiled:shaft.
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Rempoving, installing and
servicing rear axle

Note:

Welding and straightening operations
are not permitted on load-bearing
elements or components that locate
the wheels.

1 - Rear subframe
# Perform rear axle wheel
alignment after remo-
ving/installing = > Page 44-
11
4 Servicing = >Page 42-1

2 - Self-locking nut
4 Always renew
4 Tighten to 70 Nm, then tigh-
ten a further 900
4 Vehicle must be standing on
the ground when tightening.

42-27

3 - Hexagon bolt
* Always renew

4 - Hexagon bolt

¢ Servicing = >Page 42-44

6 - Ecé'en'tri'c bolt

.left or right from centre positi-

. _=ondmin. — max. adjustment).

Self-lacking nut

¢ Always renew

¢ Tighten to 70 Nm, then tigh-
s ometgnzasturther:900

# Vehicle mistbe standing on
the ground when tightening.
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8 - Support bracket for adjusting
camber
4 Welded to transverse link on
both sides.
# Ensure correct seating of ec-
centric bolt and washer.

9 - Eccentric washer
4 Inner hole with lug

10 - Selt-locking nut
¢ Always renew
4 Tighten to 50 Nm and then
give a further 90oturn.
4 Hold upper transverse link ho-
rizontal whilst tightening.

42-29

11 - Suspension strut
# Removing:
- Remave wheel.
- Remove suspension

strut/lower transverse link se-
curing bolt
- Remove suspension

“bolts
= Remove suspension

. o strut/uppet transverse link se-

7 sguring bolt?

< Take out suspension strut

# Dismantling and assembling
= >Page 42-63
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12 - Wheel housing
13 — Hexagon combi bolt, 55 Nm

14 - Hexagon bolt
¢ Always renew

15 - Hexagon bolt
4 Always renew

16 - Upper transverse link
¢ Servicing = >Page 42-38

17 — Wheel bearing housing
# Servicing = >Page 4Z-48

18 - Washer
4 Always renew

19 - Self-locking nut
¢ Always renew
T i4eTighten to 50 Nm and then

give a further 80oturn

20 - Selt-locking nut, 95 Nm
* Always renew

42-32
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21 - Self-locking nut, 50 Nm
4 Always renew

22 - Self-locking nut, 50 Nm
¢ Always renew

23 — Wheel bearing housing
+ Servicing = >Page 4z-48

24 - Connecting link
25 - Hexagon balt

26 - Self-locking nut, 40 Nm
4 Always renew

27 - Anti-roll bar
28 - Mounting
29 - Clip

30 - Hexagon bolt, 25 Nm

42-33

31 - Self-locking nut, 85 Nm
* Always renew
# Vehicle must be standing an
wheels when tightening.

32 - Eccentric washer
4 Inner hole with lug

_ % Always renew

34 i ‘;'?I_'rack rod
# Pressing off =>Fig. 1

35 Eccentric bolt for adjusting toe
" 4 Adjusting toe = > Page 44-
11
¢ Do not turn more than 900 to
left or right from centre positi-
on {min. — max. adjustment).
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\ Fig.1 Pressing track rod off rear axle steering arm

— Unscrew self-locking nut beforehand
- Take out eccentric bolt for removal

42-35

I$e||;vicing upper transverse
in

Servicing forged transverse link

1 - Bonded rubber bush
4 Replacing =>Fig. 1 to 4

2 — Upper transverse link
4 Replacement part supplied
with bonded rubber bushes in-
stalled
4 |dentical part on left and right

3 - Bonded rubber bush
4 Replacing = >Fig. 5 to 8
4 No installation position is en-
visaged for mounting with slot
in outer casing
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\ Fig.1 Inserting assembly tool in transverse link
- Insert assembly tool -3288- as shown in transverse link and
firmly tighten both securing bolts.

4 Fig.2 Inserting thrust piece in transverse link

Note:
Make sure thrust piece -3288/1- is correctly positioned, Otherwi-
se eve of transverse link will be damaged.
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< Fig.3 Inserting cross piece in assembly tool
- Align cross piece -3292/2- with assembly tool -3288- and
screw an

- Screw spindle into cross piece and, pressing bonded rubber
bush out of transverse link with thrust piece -3288/1-.

— Attach bonded rubber bush at right angles to transverse link.

= Scrgiw thrust pieces -3288/3- and -3292/2- together as shown
i anpgithizhiexagon bolts, thereby drawing mounting into transverse

7 ink eye to stop.
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\ Fig.b Inserting assembly tool in transverse link

- Insert assembly tool -3292- in such a way that the radii of the
two jaws of the special toal are positioned between mounting
and transverse link eye.

- Screw in threaded spindle to stop so that the bonded rubber
bush is slightly pressed off transverse link eye.

\ Fig.6 Inserting thrust piece in transverse link
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< Fig.7 Pressing bonded rubber bush cut of transverse link

- Fasten cross piece -3292/2- with the hexagon bolts -a- (M10 x
80) provided to assembly tool -3292-,

- Centre cross piece with respect to thrust piece -3282/4-.
- Screw spindle into cross piece until bonded rubber bush is

<« Fig.B Pressing bonded rubber bush into transverse link
s Press bush home.
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Servicing sheet-steel transverse
link

1 - Bonded rubber bush
# Pressing out = > Fig. 9
4 Pressing in => Fig. 11

2 — Upper transverse link
4 Replacement part supplied
with bonded rubber bushes in-
stalled
4 |dentical part on left and right

3 - Bonded rubber bush
# Pressing out = > Fig. 10
4 Pressing in = > Fig. 12
# No installation position is en-
visaged for mounting with slot
in outer casing

A42-0047

VW 4168
131408

VW 4571 —

| | g
{\ ot 1 I

VW 457/2 V-W‘ ﬂSSA-H '
I ]
‘ T

< Fig.9 Pressing bonded rubber bush out of transverse link

- If tube -VW 416B- tilts when pressing out, relieve pressure and
start again.

: D N
‘Ensure exact positioning of lower tube section -41-501-.

42-42
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\ Fig.11 Pressing bonded rubber bush inte transverse link
- — Attach bonded rubber bush at right angles to transverse link.
VW 516 - Press bush in to stop.

_ 7 YW 456 A/t
B Y=
....... / M

VW 412 1 Fig.12 Pressing bonded rubber bush into transverse link
311111 - Press bush in to stop.

VW 457/2
VW 516
VW 457/%
3062
3140A

VW 456 AH
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. I$e||;vicing lower transverse
e in

1 - Rear bonded rubber bush
# Replacing = >Fig. 1 to 4
4 Always replace both halves of
bush

2 - Lower transverse link
4 Replacement part is supplied
with bonded rubber bushes in-
stalled

3 - Front bonded rubber bush
# Replacing = >Fig. 5
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\ Fig.1 Inserting assembly tool in transverse link
Noftes:

¢ The two collars of the bonded rubber bushes must be flanged
slightly before inserting the special tool.
¢ Insert the special tool very carefully.

- Insert assembly tool -3293- in such a way that the radii of both
jaws of the special tool are positioned between mounting and
transverse link eye.

- Screw in threaded spindle to stop so that the bonded rubber
bush is slightly pressed off transverse link eye.

< Fig.2 Inserting puller in transverse link

- Insert the commercially available Kukko puller -15-0- in the
transverse link.

- Insert the drift and special tool -3111/8- in bore of bonded rub-
ber bush.

- Next, screw Kukko -18-0 -into -Kukko -15-0- and centrally
align.

— Then screw in threaded spindle -A- until the bonded rubber
bush is pulled out.
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_" FrgS Pulliné second half of bonded rubber bush out of transverse
Mk |
“histinsert thierspecial tool -3349- in transverse link.
- ="Then remove second half of bush by screwing in spindle -
3301/1-,

< Fig.4 Pulling bonded rubber bush into transverse link

- — Insert both halves of the bonded rubber bush with the thrust
pieces -3293/4- and the threaded spindle at right angles into
the transverse link.

— Draw in mounting to stop by tightening threaded spindle -A-.
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\ Fig.5 Pulling cut/pressing in bonded rubber bush for lower trans-

verse link
— Press bush in flush.
Neote:

When pressing out, ensure that the bonded rubber bush does not
rest on front of special toof -3259-.

- Collar of special tool -3259- points to special tool -VW 401-,
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e wed ed ey oo Servicing wheel bearing

1 - Wheel bearing housing

4+ Do not grease besaring seat in
wheel bearing housing before
pressing in wheel bearing

4 After replacing wheel bearing
housing, perform rear axle
wheel alignment = > Page
44.11

# Supplied as replacement part
with hole for accommodating
clamping sleeve/wheel speed
sensor

2 — Clamping sleeve
4 Grease all round with brake
cylinder paste before inserting
in wheel bearing housing
4 Press home in wheel bearing
housing.
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3 - Wheel speed sensor
4 Pull out to remove
# Press home by hand to install

4 - Bonded rubber bush
4 Replacing = > Fig. 8 to 10
# Always replace both halves of
bush

5 — Wheel bearing

4 Stepped internal diameter

4 Note correct installation posi-
tion: Large internal diameter of
wheel bearing points to wheel
hub.

4 Pressing out destroys the bea-
ring

4 Pressing out = >Fig. 2

# Pressing in 875=>Fig. 4

# Pressingout 8 82 => Fig. 5

42-49

6 - Cover plate
# Bolt to wheel bearing housing

7 - Wheel hub

4 Pressing out = >Fig. 1

# Pressing in = >Fig. 3

4 Pressing off bearing inner race
=>Fig. 6 and 7

¢ Vehicles with 169 kW engine
and vehicles with 16™ running
gear feature 5-hole wheel hub

8 - Hexagon bolt, 10 Nm
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\ Fig.1 Pressing out wheel hub

\ Fig.2 Pressing out wheel bearing.

< Fig.3 Pressing in wheel hub

tool VW 513 must only rest on inner race.

\ Fig.4 Pressing home wheel bearing -A-, 8 75 mm
- Large internal diameter of wheel bearing points to wheel hub.
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\ Fig.5 Pressing home wheel bearing -A-, ¢ 82 mm
— Large internal diameter of wheel bearing points to wheel hub.

< Fig.6 Inserting separating device
- Insert separating device into annular groove of bearing in-
ner race and pre-tension with spindle.
Note:

Use commercially avaflable separating device e.g. 15-17 from
Kukko.
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‘ . Fig.7 Pressing bearing inner race off wheel hub

< Fig.8 Inserting assembly tool in wheel bearing housing
- Pasition support 3292/1 on bonded rubber bush.

- Push assembly tool -3292- over support -3292/1- until contact
15 made.

— Tighten threaded spindle up to stop so that the two jaws of the

assembly tool -3292- are positioned in the annular groove bet-
ween the bonded rubber bush and wheel bearing housing.
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\ Fig.9 Screwing cross piece ta assembly tool

— Centre cross piece 3292/2 and position it in full contact with
support 3292/1 by tightening the two hexagon bolts.

- Screw in spindle of cross piece 3292/2 until the mounting is
pulled out.

4 Fig.10 Pulling bonded rubber bush inte wheel bearing housing

— Insert bonded rubber bush on both sides at right angles in hole
in wheel bearing housing.

- Position a thrust piece 3293/3 on both mountings and draw in
threaded spindle to stop.
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.. Servicing suspension strut

: antling and assembling suspensi-
on strut = > Page 42-63

Addapter ",

# Different versions on left and
right

4 Axes -A- and -B- are parallel.

2 - Self-locking nut
¢ Always renew
4 Tighten to 95 Nm and then
give a further 900 turn.

3 - Damping ring
4+ Apply talc before fitting
# Attach to coil spring so that it
touches the stop on the end of
the spring
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4 - Coil spring

4 Refer to Parts List

# Prior to replacement, consult
vehicle data sticker as that is
the only way to establish
spring version

4+ The codes on the data sticker
stand for:

- 1BA = Standard version

- 1BE = Sports version

- 1BB = Heavy duty version

4 Attach to shock absorber and
turn in such a way that the
end of the spring coil touches
the stop of the lower spring
plate

4 Installation position: Colour
code on spring paints down-
wards to spring plate

4 |7 suspension strut has been
installed properly, lower end of
spring faces rear on left and
front on right
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4 Up to chassis no. 8C NA 015 724
-thiere is no running gear information

far vehicles with standard and

gportsversion-when:performing
ment, When replacing

shock absorbers or coil springs, de-
+ termine running gear version by
way of part no. of rear shock ab-
sorbers in combination with parts
list.
# As of chassis no. 8C NA 015 725

the data sticker is provided with the

above identification.

o

5 - Hexagon bolt
4 Always replace
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6 — Shock absorber
4 Defective shock absorbers
must always be properly pre-
pared before being scrapped.
= > "Special Service Information”
binder: Running gear no. 2; edition
03.90
# Refer to Parts List
4 Prior to replacement, consult
vehicle data sticker as that is
the anly way to establish
spring version
# The codes on the data sticker
stand for:
- 1BA = Standard version
- 1BE = Sports version
- 1BB = Heavy duty version
4 = >Notes on -ltem 4-
# Can be replaced individually

42-59

. # Replacement-part supplied

4 Vehicles with sports running
gear are equipped with gas-

+ifilled shock absorbers.

. % Axes =A- and -B- are parallel.

“4-Onassembly note angle bet-
ween axis -B- and axis -C- of

TG 2ot i
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# Checking {removed) shock ab-
sorber: Check shock absorber
by hand (hold in installation
position) by extending and
compressing it. Shock absor-
ber must move evenly and
smoothly over entire stroke.
Shock absorbers that have be-
en stored for a lengthy period
may have to be pumped se-
veral times. Defective shock
absorbers make a "banging”
noise whilst driving. If they are
functioning properly, slight
traces of shock absorber oil do
not signify that replacement is
necessary. Considerable loss
of oil will result in deficiencies
in the expansion and compres-
sion stages.

. .4 Checking gas-filled shock ab-
i sorber: Compress shock ab-
“ & must move evenly and smoo-
o thly over the entire stroke.

Release piston rod. If shock
absorbers have sufficient gas

automatically to initial positi-

an ifthisiis not the case, the

shock absorber need not al-
avs'be replaced. “Ad 16ng as

= there-has not-been a major

ss of oil, the mode of opera-

on corresponds to that of a

= 5:”“"%” cial service information”
binder: Running Gear No. 17
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Dismantling and assembling suspension strut

Dismantling:

- Remove suspension strut - refer to Servicing Rear Axle, Page
42-30, -ltem 11-.

« _ Suspension strut in spring tensioner V.A.G 1752,

Note:
Mustration shows feft suspension strut.

D 20

42-63

Pl DLl T
« _ taking care to ensure that thelaaibspring is seated correctly
in adapter V.A.G 1752/2 -arrow-.
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4 _ Unscrew nut -arrow- and remove bolt.
— Remove adapter and damping ring.
- Remove pretensioned spring with tensioner V.A.G 1752/1.

- Remove defective shock absorber from spring tensioner V.A.G
1752 and treat appropriately prior to scrapping.

= > "Special Service Information™ binder: Running gear no. 2;
edition 03.90

Assembly:

4 _ New shock absorber as shown in spring tensioner V.A.G 1752,
Note:
Note position of notch on lower spring plate -arrow-,
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4 _ Pretension new coil spring with tensioner V.A.G 1752/1.

- Position pretensioned coil spring on shock absorber. Colour
code on coil spring must point downwards towards spring plate

4
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\_,

V.A.G'I752|12

o,

VAG1752/2

[+z750)

4

- Fit adapter.

— Insert fastening bolt in adapter and loasely screw on nut -
arrow-.

Note:
Nut points in direction of travel.
— Insert locating pin -A- in adapter and secure loosely with nut.

— Turn adapter accordingly until pointer on scale of spring tensio-
nerV.A.G 1752 points to 210+ 20 {lock bolt -D- slack) and ...

— L = left suspension strut
- R = right suspensien strut
Note:

Hlustration shows position of scale when assembling the right
suspension struft,
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. move lever arm -C- with locating pin -A- such that it is hori-
zaontal with respect to height adjuster -B-.

Tighten lock bolt -D-.
Slacken off coil spring and remove tensioner V.A.G 1752/1.
Remove locating pin -A- from adapter on suspension strut.

- Remove Suspensiont strut fro
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Wheels and tyres

The valid wheel/tyre combinations can
be found in the

= > Fault finding binder,
Wheels/tyres

Steel disc wheel

1 - Tyre

# For reasons of safety, tyres
should not be replaced indivi-
dually but at least for a whale
axle.

4 The tyres with the deeper
tread should always be fitted
to the front wheels.

4 It is advisable to use tyres of
the same make, design and
tread pattern on all wheels.

2 - Valve
* Always replace when rene-
wing disc wheel or tyre
4 Only fit valve as per parts list

3 - Steel disc wheel
¢ 6J x15, ET 37

5 - Lock cylim__ie:%EE
4 Attach to wheel bolt and lock

# Attach to lock cylinder

44-2
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7 - Full diameter hub cap
Note:
Place full diameter hub cap with en-
larged hole (marked on back with tyre
valve symbol) over valve and then
press onto disc wheel to ensure pro-
per fit

8 - Retainer spring for balancing
weights

9 - Balancing weights
4 Max 60 g permitted per rim
flange

44-3

Light-alloy disc wheel, Aero

design
1 1 - Tyre
2 ¥ For reasons of safety, tyres
3 should not be replaced indivi-

dually but at least for a whole

tread should always be fitted
to thé front wheels.
4 It is advisable to use tyres of
_ the:same make, design and
TR " tread pattern on all wheels.
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2 - Valve
4 Always replace when rene-
wing disc wheel or tyre
# Only fit valve as per parts list

3 - Light-alloy disc wheel
4 6J x15, ET 37
¢ 7J x15, ET 37

b wNn —

4 — Wheel bolt, 110 Nm
* M14 x 1.5 x 27.5 mm

"ﬂbb 5 — Lock cylinder
4 Attach to wheel bolt and lock

6 - Cap
4 Attach to lock cylinder

8
44-5
7 - Cap
# Pulling off => Fig. 1
8 - Adhesive balancing weights
1 4 Max 60 g permitted per rim
2 flange
3 4 Clean disc wheel
4 Pull off protective sheet.
4 1 . 4 Bond on balancing weight at
5 designated locations
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4 Fig.1 Pulling off trim cap
- Clean trim cap with wet sponge
— Attach special tocl to cap and press on.
— Pull off cap.

- Remove special tool from cap by moving the two rubber nipples
to the side.

44-7

Light-alloy disc wheel,
Speedline design

1 - Tyre
+ For reasons of safety, tyres
should not be replaced indivi-
dually but at least for a whole

) axle.

# The tyres with the deeper
tread should always be fitted
to the front wheels.

4 It is advisable to use tyres of
the same make, design and
tread pattern on all wheels.

2 - Valve

¢ Always replace when rene-
wing disc wheel or tyre

4 Only fit valve as per parts list

44 - 414
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3 - Light-alloy disc wheel
4 7J x15, ET 37

4 — Wheel bolt, 110 Nm
® M14 x 1.5 x 27.56 mm

5 - Lock cylinder
+ Attach to wheel bolt and lock

6 - Cap
4 Attach to lock cylinder

7 - Cap
4 Pulling off => Fig. 2

8 - Adhesive balancing weights
4 Max 60 g permitted per rim
flange
4 Clean disc whesl
4 Pull off protective sheet.
4 Bond on balancing weight at
designated locations

44-9
< Fig.2 Pulling off trim cap
- Clean trim cap with wet sponge
— Attach special tosl to cap and press on.
— Pull off cap.
- Remove special tool from cap by moving the two rubber nipples
to the side.

44-10




Wheel alignment

An appropriate means of performing wheel alignment is to use an
optical axle measuring unit. If no optical equipment is available,
the camber can also be checked with the protractor -3021-.

Test prerequisites

¢ Establish running-gear version (1BA, 1BE or 1EB)

¢ Measuring device properly adjusted and attached

4 Vehicle unladen (kerb weight)

+ Same tread depth on an axle {(max. 2 mm difference)
¢ Tyres inflated to specified pressure.

¢ Vehicle accurately aligned, bounced several times and allowed
to settle

¢ No unpermitted play or damage to suspension, steering and
steering linkage.

Notes:

+ Kerb weight means: the weight of the vehicle ready for the
road (fuel tank completely filled, spare wheel, vehicle tools and
vehicle jack in specified positions).

¢ During adjustment operations, the relevant specifications are to
be adhered to as closely as possible.

ST e 0 It the event of a complaint, it is only appropriate to carry out
: CTE ST S wheel alignmgnt after the vehicle has driven approx. 1000 -
2000 km, as beforehand the vehicle is still subject to settling.

0 Followmg suspension repairs, perform test drive with laden ve-
: Ie prlor to Wheel alignment. Vlbratlons can also be causad by

tention should therefore be paid to fault finding mstructlons if
...... such complaints are received.

B > Fault finding instructions, running gear/front end judder and
steerlng Wheel vibration

44-12
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Specified values for wheel alignment

Valid for all engines
Front axle

Standard/sports running

Heavy duty running gear

gear {1BB)
{1BA and 1BE)

Overall toe (without load) +15°+10" +25°+10"
Camber (straight-ahead paosition) -45° +30° -257+30"
Maximum permissible difference between the two sides max. 307 max. 30°
Toe difference angle with 200 steering angle from left |-1g+ 30~ -lo+ 307
to right
Castor {(non-adjustable) +20 10"+ 30~ +20 10" +£30°
Maximum permissible difference between the two sides max. 307 max. 30"

44-13

Rear axle
Standard/sports running Heavy duty running gear
..................... gear ('I BB}
i : {1BA and 1BE}
Camber 5 ; ) et 407 + 207 407 + 207
Maximum permissible difference between the two sides max. 307 max. 30~
Toe per whesl I ' A : +57 45" +57+5"
Qverall toe I I O N K +10°+£10° +10"+£10
Nores: ......

# Up to chassis no. 8C NA 015 724 there is no running gear information on the data sticker. In such cases, all
vehicles are to be adjusted as indicated in:the specified value table for vehicles with standard and sports ver-

sion when performing wheebalignment:
¢ As of chassis no; 8C.NA 015 725 the
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Adjusting front axle toe

Only with optical axle measuring equipment and special tool -
3279- or -3075-,

Attention:
Special tool -3279- is only for use on LHD vehicles.
The existing special tool -3075- should still be used for RHD vehicles.

Note:

The following work only needs to be performed for vehicles with
6-cylinder engine.

— Use screwdriver to lever off cover from sound absorber

== 4 _ Unscrew both securing bolts for sound absorber
— Unscrew air guide hose at air mass meter
l ( = T - Sgueeze the two quick-release couplings for the crankcase
~j ; breather hoses together at the largest diameter and pull them
TN off the valve covers.
N /
G
ff
\ ~
Y N7
e T~
T,

44-15

— Press sound absorber to rear and at the same time lift it up.

e = Pullaeuum hose aff throttle housing and take out sound ab-
S sorberiih

‘Setting toe on LHD vehicles

— Move wheels 1o straight-ahead position.
—Attach special tool -3279- to left securing nut of track rod
using hole -a- and secure with knurled nut -¢- on chain

s — Position special tool on rear securing bolt of thrust piece cover
using hole -b- by moving steering wheel backwards and for-
rards (second mechanic required)
- Check whether steering wheel spoke 15 horizontal; if necessary,
_..re-position stearing wheel and set straight.

D

For ease of illustration special toofl -3279- is shown with the
Steering box removed.
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4

- Halve specified value for total toe and set to this position at left
and right track rod.

- Secure track rod

- Remove special tool -3279-

— Perform test drive; steering wheel spoke must be horizontal.
Note:

If slight steering wheel is slightly out of line following test drive,
it can be corrected by way of even adjustment of the track rods
on hoth sides.

Example:

IT steering wheel spoke hangs slightly to the right, lengthen right
track rod slightly and shaorten left track roed by same amount.

Check toe again if necessary.

44-17

“Use spec.ifal toal -3075- as described below:

— Unfasten bracket -B- of special tool, turn through 1800 and se-
cure as shown

= Arrow A = direction of travel

— Move steering box to centre position.

— Unscrew bolt -A-.
— Unscrew bolt from spacer on chain
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4 _ Attach special tool to securing nut of right track rod and fasten
to steering box at hole marked -L- using the bolt previcusly
screwed out of the spacer (second mechanic required).

- Check whether steering wheel spoke is horizontal; if necessary,
re-position steering wheel and set straight.

Note:

For ease of ilfustration special tool -3075- is shown with the

Steering box removed.

{4 _ Halve specified value for total toe and set to this position at left
and right track rod.
- Secure track rod
- Remove special tool -3075-
- Test drive vehicle
- Steering wheel spoke must be horizontal

44-19

T oter
e fFglight Steering wheel is slightly out of line following test drive,

it can be corrected by way of even adjustment of the track rods
on both sides.

Example;

steeting wheel spoke hangs slightly to the right, lengthen right

sdrack rad slightly and shorten left track rod by same amount.

Check toe again if necessary.

44-20




Adjusting front axle camber

4 _ |oosen front and centre securing nuts such that shim can just
be moved after loosening rear nut.

{4 _ Use hole in special tool to attach it to centre securing nut.

— Turn spindle such that knurled pin of special tool engages in
hole in lower ball joint and is thus supported by it.

— Position tubular section of retaining bracket on head of centre
7 ifthreadedipin and establish contact between bracket and knur-
+ i led screw.

4 _ Loosen rear nut until shim can just be moved.
— Turn spindle until desired camber angle is attained.
Note:
The front wheels must be standing on loose plates.

Should jamming of the lower ball joint in the transverse link he-
come apparent on turning the spindle (no skight changes on the
camber scale) then use the lever to move the special tool vigo-
rously to the left and right several times.

44-22
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4

. (Chsck

— Pull front of special tool lever vigorously inwards as Tar as it will
go and press rear of lever vigorously outwards as far as its
stop.

— Tighten the two outer securing nuts in this position (second
mechanic required)

- Remove special tool

- Tighten centre securing nut

— Tighten all securing nuts

- Check and if necessary adjust toe

44-23

Adjusting rear axle toe

Igfi‘.g”a‘:'d right adjustment with optical measuring unit)

- Slacken securing nut -arrow-,

— Adjust toe accordingly by turning eccentric bolt -arrow-.
Note:

Do not turn more than 800 to left or right fmin. — max. adjust-
ment).

- Tighten securing nut, re-check toe value and re-adjust, if ne-
cessary.
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Setting rear axle camber

4 _ Slacken securing nut -arrow-,
” \ |’ « _ Adjust camber accordingly by turning eccentric bolt -arrow-.
) j Note:
@ ‘ Do not turn more than 900 to left or right fmin. — max. adjust-
ment).
_ ~ — Tighten fastening nut, check camber again and re-adjust, if ne-
lbf‘,@ cessary.
_ \ ‘mg / - Check and if necessary adjust toe.
\ 5 // //
' /
// PETE)
{
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- Rebalancing/balancing wheels on vehicle

_ Information
“sontained i G
= > Fault finding binder, Running gear, -ltem 10-
" Use.of the Torsen differential has led to.the following changes in
the procedure to be-empleyed.» =+
- Jack up both axles of vehicle and fit stands beneath vehicle
. [Tollow operating instructions of balancing equipment manufac-
e | T

bout wheel balancing and the procedure involved is

“{'Attention:

Release handbrake

- Wheels must be driven by engine so that wheels run synchro-
nously.

- Then balance axles one after another.
Note:

If the above procedure is not observed, the Torsen central diffe-
rential is likely to be damaged.
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General repair information

ABS fault finding instructions
= > Fault finding binder, ABS
Note:

The ABS switch -E83- and the combi refay for ABS -J756- were
discontinued as of model year 1993.

Attention:

The ABS system is basically maintenance free. Work on such a system re-
quires specialist knowledge. Failure to observe the points described in this
Workshop Manual may result in damage to the system and could make the
vehicle unsafe.

# Pull plug off electronic control unit before performing electric
welding.

¢ The electronic contral unit must not be exposed to temperatu-
res in excess of 90o0Cwhen carrying out painting work.

4 I the battery has been removed, the battery terminals must be
properly retightened after reinstallation.

¢ Disconnect battery negative terminal before removing hydraulic
modulator.

tention lamp in the dash panel must not light on exceedlng a

Ts f.the ABS, is.intagt,. Such work inclu-
ithe! replac enewal of-brake linings, brake hoses,
brake discs, brake master ¢ylinder, brake cables and handbrake
components.

¢ If work is perfornigd on-the hydraulic modulator, the electronic
controlunit; the: ﬁ%el speed sensors and the wiring harness or
if assemblies are replaced (for example brake lines after a ve-
hicle has been invelved in an accident) a check is to be perfor-
med on the entire ABS. Carry out the self-diagnosis described
in Repair Group 01 => Page 01-1.

¢ In the course of a subsequent test drive, make sure that ABS-
controlled braking is implemented at least once.

45-2
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Removing and installing
hydraulic modulator

1 2 — Disconnect battery earthing strap.

- Unscrew coolant expansion tank
and set it aside.

— Unscrew/remove brake lines.

- Unscrew hydraulic modulator from

bracket.

oVvPNCAbw

e R L nantion s

When removing and installing brake lines,
|riake sure:that lines are marked/installed in
accordance with designations on hydraulic
i n;oqpléior.; Where necessary, only fit genu-
ine brake lines (not lines sold by the metre).
+Seal-the brake lines arid-connections imme-
fur lu ETi{;ihtening torgque
for brake lines: 15 Nm. If the performance
#of the work involves opening the hydraulic
stem, bleed the braking system using the
wake filling and bleeding unit VW 1238-B.
In addition, a high- and low-pressure test
should be carried out on the brake system

Page

SOENCnpw
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Note:
If no specially shaped brake lines are

available, they should be produced
from lines sold by the metre.

1 - Cover
4 Unscrew from hydraulic unit
so as 1o pravide access 1o re-
lay for return flow pump and
valve relay = > Page 45-8,

Fig. 1

2 - Brake pipe
4 Hydraulic unit to front left

brake calliper
# Marked "VL" on hydraulic

modulator

oVvPNCAbw

45-5

e 3 = Brafl?e.ﬁ.pi_pe

axle
+ Marked "HA" on hydraulic

i de u!atpr

4 Hydraulic unit to front right

e rakereallier U b v

# Marked "VR” on-hydraulic
modulator

ot
SR i3

Séﬁi rake pressure regulator
= =2 '9 Replace only if defective

6 — Brake pipe
# Brake master cylinder to brake
pressure regulator
4 Floating piston circuit, rear

axle
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7 - Brake pipe
# Hydraulic modulator to brake
pressure regulator
1 2 # Pushrod piston circuit, front
axle

8 - Hexagon nut, 10 Nm
# Insert hydraulic modulator in
bracket and secure

9 - Hydraulic modulator

Attention

4 The hydraulic modulator is not to be
serviced in any way with the exception of
pump and valve relay replacement. Never
loosen screw connections.

¢ Where necessary, replace only as a com-
plete unit. High- and low-pressure testing

Page

oVvPNCAbw

10 - Brake master cylinder with servo
unit

45-7

e 5& {4 Fig.1 Reféy Iocatiofﬁs

e S N :
i - \\;-5\—(\\ a = Relay for return pump: = P
¢ D b= Valverelay . ¢

—]
- D S —
= 5
1@

e

@ (7]
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High- and low pressure testing

Test requirements:

¢ Conventional braking system (brake master cylinder, brake ho-
ses, brake lines and brake callipers) functioning properly and
not leaking.

Remove bleeder screw at one of the frant brake callipers. Con-
nect pressure gauge -VW 1310- and bleed.

Insert brake pedal depressor between brake pedal and driver’s se-
at. Apply pressure to brake pedal until the gauge indicates a pres-
sure of 50 bar.The pressure must not drop by more than 4 bar
during the test period of 45 seconds. Replace hydraulic unit if
drop in pressure exceeds the above figure.

Adjust brake pedal depressor until pressure gauge indicates a line
pressure of6 bar. The pressure must not drop by more than 1
barduring the test duration of 3 minutes. Replace hydraulic unit if
drop in pressure exceeds the above figure.

45-9

Removing and mstalllng parts of electronic
control system :

< Fig.1 Removmg and mstalllng electromc control unit | -
Location: e L B '
On left below rear. seé{ bench ©
Notes:

- Cut off cabie tle -b-. Always ‘attach new cable tie after instal-
ling control unit.

- Rérﬁbﬁe cormect

= == -

] Nooeess
Sh | reESeen e es
e e S 1

i

45-10




Adb 0037

Fig.2 Remaving and installing cambi relay
Location:
Front left, beneath instrument panel in auxiliary relay holder

= > Current Flow Diagrams, Electrical Fault Finding and Fitting
Locations

Neote:

Switch off ignition for removal and installation Not applicable as
of model year 19935.

Fig.3 Removing and installing longitudinal acceleration switch
Location:
On left below rear seat bench

- Arrow -a:= on switch pointsin dlrectlon of travel
Notes: ok . S

] SWItCh off |gmtlon for removal and mstaliatlon
¢+ The acceleratlon swnch |s a Ilqwd Ievel swnch (mercury) WhICh

by the ABS, it mtervenes ifi the control cycle, thus affording
additional stabilisation when braking the vehicle.

45-12
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Removing and installing
components of ABS sy-
stem

Front axle

1 - Drive shaft with rotor
4 Outer CV joint is supplied as
replacement part with rotor
# Pull wheel speed sensor back
slightly before removing
4 After installation, press home
sensor by hand

2 — Wheel speed sensor

# Identical part on left and right

¢ To remove, pull out of wheel
bearing housing

4 Press home by hand to install

# Detaching connector for sen-
sor, front left = >Fig. 1, front
right => Fig. 2

4 Pipe routing => Fig. 3 and
4

45-13

3 - Clamping sleeve

* Always replace

# Identical part on left and right

4 Grease all round with brake

cyllnder paste before inserting

. in.whesel:bearing housing
Press home-in wheel bearing
housmg :

4 - Wheel bearlng housmg
S # Supplied as replacement part
"""" with Hole for accommaodating
clamping sleeve/wheel speed

sensor

‘B “He)'(ag'oh cbmbi bolt/flange bolt

aYS:
0 Tighten M16 x 1.5 to 200 Nm
and.then g;ve a further 900

.. and then give a further 900
Lturn

b Vehicle must be standing on
its wheels when loesening and
tightening (risk of accident).
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\ Fig.1 Connector for frant left wheel speed sensor
— Remove coolant system expansion tank and lay to one side.
- Disengage connector from holder and then detach

4 Fig.2 Connector for front right wheel speed sensor
- Disengage connector from holder and then detach

45-15

< Fig.3 Wiring for wheel speed sensor at suspension strut
- Insert lead with rubber grommet in retaining bracket at strut.
- Clip lead into holder.

ubber grammet in retaining bracket at strut.

ders along birake line.

v W
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Rear axle

1 - Drive shaft with rotor
¢ Outer CV joint is supplied as
replacement part with rotor
# Pull wheel speed sensor back
slightly before removing
# After installation, press home
sensor by hand

2 — Wheel speed sensor
4 |dentical part on left and right
4 To remove, pull aut of wheel
bearing housing
# Press home by hand to install
4 Wiring routing = >Fig. 1 and
2

45-17

3 - Clamping sleeve
* Always replace
# Identical part on left and right
4 Grease all round with brake
cylinder paste before inserting
in wheel bearing housing
4 Press home in axle beam

# Supplied as replacement part
with hole for accommodating
clamping sleeve/wheel speed
sensor

© G Hexagon combi bolt/flange bolt
“'$ Always replace

# Tighten M16 x 1.5 to 200 Nm
and then give a further 900
turn

and then give a further 900
turn

. Mehicle must be standing on

siitgnwheéls when loosening and

tightening {risk of accident).
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\ Fig.1 Wiring routing for wheel speed sensor
— Insert lead with rubber grommets in holders provided at rear
‘ : axle and on floor group.
Note:

The two connectors for the rear wheel speed sensors are beneath
the rear bench seat.

< Fig.2 Wiring routing for wheel speed sensor at subframe
- Screw lead with retainer to subframe.

45-19




Servicing front brakes,
Girling

Notes:

¢ Always install the complete repair
kit.

¢ Brakes can be checked on all com-
mercially available brake test
stands, provided that the driving
speed of the two driving rollers of
the test stand does not exceed 5.5
km/h.

¢ Brake linings for vehicles with ven-
tilated and non-ventilated brake
discs have the same dimensions,
but the brake callipers differ.

1 - Self locking bolt, 35 Nm
* Always replace
# When loosening and tigh-
tening counter hold on guide

pin

2 - Ribbed bolt, 125 Nm
4 Clean ribbing if reusing

3 - Brake disc
# Replace on axle basis; to re-
move, unscrew brake calliper
beforehand
4 Always dress evenly, on both
sides, starting from thickness
when new
# Ensure adequate wear reserve
# Brake disc diameter: 256 mm
Note:
As of model year 1983, the brake
disc diameter is 280 mm.

46-2
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4 Brake disc thickness:

- Ventilated disc 22 mm

— Non-ventilated disc 13 mm

4 Wear limit:

- Ventilated brake disc 20 mm

— Nen-ventilated brake disc 11
mm

4 - Brake calliper housing
4 Do not disconnect brake hose
when changing brake linings

5 — Heat shield
4 Insert into piston

46-3

6 - Brake carrier with guide pin and

protective cap

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

# If protective caps are dama-
ged install repair kit

4 Use grease sachet supplied to
lubricate guide pins

# Note different versions in rela-
tion to respective brake disc
diameter.
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7 - Brake linings

4 Replace on axle basis = > Pa-
ge 46-8

# Brake lining thickness when
new 14 mm

# Brake lining wear limit 2 mm

4 Checking brake lining thick-
ness = > Page 46-8

4 If the pad thickness is down
to 7 mm (including backing
plate), the brake linings have
reached the wear limit and
must be replaced.

46-5

Checking brake lining thickness
— Determine thickness of cuter pads by checking visually (with
help of flashlight) through cut-cut in wheel.

— If the pad thickness is down to 7 mm (including backing plate),
B e the brake linings have reached the wear limit and must be re-
P e plagedi

‘Replacing brake linings (Girling)

Note:
Mark brake linings to be reused on removal. Reinstall in their ori-

-gihial position' to prevent uneven braking.
- Remove wheels.

sizilUnscrew lower securing bolt for brake calliper housing. Coun-
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{4 _ Brake calliper housing up and take out brake linings.

4 _ Press back pistens into brake calliper housing.

Note:

Before pressing back the pistons, draw off some of the brake
fluid from the reservoir. Otherwise brake fluid which was used to
top up the brake fluid reservoir may run out and cause damage.
Use & bleeder hottle or a plastic bottle, which is only used for

brake fluid.

46-7

Attention:

Brake fluid is poisonous and must on no account be siphoned orally through

I e, |8 hOSE,
=" Insert brake linings.
£ FESwivel brake calliper housing down and tighten bolts to 35 Nm.
- Fit wheels.
CACa R : Mbtes: o
g e T oE e 4 The Tepair kit includes two self locking hexagon balts which
must be installed in all cases.

... & Firmly depress brake pedal several times with vehicle stationa-

ry, 8o that the brake linings are properly seated in their normal
operating position.
“Check brake fluid level and top up if necessary.
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Servicing front brakes, du-
al-piston version

Notes:

¢ Always install the complete repair
kit.

¢ Brakes can be checked on all com-
mercially available brake test
stands, provided that the driving
speed of the two driving rollers of
the test stand does not exceed 5.5
km/h.

1 - Self locking bolt, 35 Nm
4 Always replace
4 When loosening and tigh-
tening counter hold on guide

pin

46-9

2 - Brake calliper housing
4 Do not disconnect brake hose
when changing brake linings

3 - Ribbed bolt, 125 Nm
# Clean ribbing if reusing

4 - Brake carrier with guide pin and

protective cap

# Supplied as replacement part,
assembled with sufficient
grease on guide pins

# If protective caps are dama-
ged install repair kit

# Use grease sachet suppliad to
lubricate guide pins
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5 - Brake linings

4 Replace on axle basis = > Pa-
ge 46-13

# Brake lining thickness when
new 13 mm

# Brake lining wear limit 2 mm

4 Checking brake lining thick-
ness = > Page 46-13

4 If the pad thickness is down
to 7 mm (including backing
plate), the brake linings have
reached the wear limit and
must be replaced.

6 — Brake disc

E : # Replace on axle basis; to re-

EE S Ea S move, unscrew brake calliper
beforehand

¢ Always dress evenly, on both
sides, starting from thickness
when new

4 Ensure adequate wear reserve

# Brake disc diameter: 276 mm

# Brake disc thickness: 25 mm

# Wear limit: 23 mm

46-12
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Checking brake lining thickness

— Determine thickness of outer pads by checking visually (with
help of flashlight) through cut-out in wheel.

— If the pad thickness is down to 7 mm (including backing plate),
the brake linings have reached the wear limit and must be re-
placed.

Replacing brake linings (dual-piston)

Note:

Mark brake linings to be reused on removal. Reinstall in their ori-
ginal position to prevent uneven braking!

- Remove wheels.

4 _ Unscrew lower securing bolt for brake calliper housing. Coun-
terhald at guide pin.

46-13
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{4 _ Press back pistons into brake calliper housing
- A = gld, removed brake lining
Note:
Before pressing back the pistons, draw off some of the brake
fluid from the reservoir. Otherwise brake fluid which was used to
top up the brake fluid reservoir may run out and cause damage.

Use a bleeder bottle or a plastic bottle, which is only used for
brake fluid.

Attention:

Brake fluid is poisonous and must on no account be siphoned orally through
a hose.

P {7

46-15

... — Fit wheels.
e
S ‘;-'Ehez;srépaéi'r kit includes two self locking hexagon bolts which
must be installed in all cases.
'# Firmly.depress brake. pedal several times with vehicle stationa-
try;-sodhat thigrbrake Hinings are properly seated in their normal
Mgperating position.

‘hef::k brake Tluid level and top up if necessary.
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Servicing rear brake, disc
brake

Rear brakes with automatic adjust-

ment

Notes:

¢ Always install the complete repair
kit.

# Brakes can be checked on all com-
mercially available brake test
stands, provided that the driving
speed of the two driving rollers of
the test stand does not exceed 5.5
km/h.

46-17

1 - Brake disc

# Replace on axle basis; to re-
move, unscrew brake calliper
beforehand
Always dress evenly, on both
sides, starting from thickness
when new
4 Ensure adequate wear reserve
# Brake disc diameter: 245 mm
# Brake disc thickness: 10 mm
# Wear limit: 8 mm

2 - Brake linings
4 Replace on axle basis = > Pa-
ge 48-Z1
# Brake lining thickness when
new 12 mm
# Brake lining wear limit 2 mm
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# Checking brake lining thick-
ness = > Page 46-21

4 If the pad thickness is down
to 7 mm (including backing
plate), the brake linings have
reached the wear limit and
must be replaced.

3 - Cheese-head bolt, 60 Nm
4 Cheese-head flange ribbed
bolt, 80 Nm

4 - Brake carrier with guide pin and

protective cap

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

4 |f protective caps are dama-
ged install repair kit

4 Use grease sachet supplied to
lubricate guide pins

46-19

5 — Brake calliper housing
# Unscrew from brake carrier to
replace brake linings
4 Do not unscrew brake hose

‘Setflotking bolt, 35 Nm
“ 4 Always replace
¢ When loosening and tigh-
tening counter hold on guide

pin

7 - Lever for handbrake cable
4 Insert handbrake cable

8 - Handbrake cable
# Adjusting handbrake = >Page
46-3{),

9 - Locking clip
4 Attach handbrake cable to
support bracket
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Lrd

456-874

Checking brake lining thickness

— Determine thickness of outer pads by checking visually (with
help of flashlight) through cut-out in wheel.

— If the pad thickness is down to 7 mm (including backing plate),
the brake linings have reached the wear limit and must be re-
placed.

Replacing rear brake linings

Note:

Mark brake linings to be reused on removal. Reinstall in their ori-
ginal position to prevent uneven braking.

- Remove wheels.

— Unscrew brake calliper housing.
- Remove brake linings.

Notes

{se a bleeder hottle or a plastic battle, which is only used for

«and must on no account be siphoned orally through

Brake fluid is, ponsono
a hose,

46-21 ———
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4 _ Serew in piston by turning the threaded spindle clockwise and

the knurled section anticlockwise as far as the stop.

Note:

¢ If piston is difficult to move, use a 13 mm AF open jaw span-
ner on the flats {arrow A) provided for this purpose.

¢ Insert special tool -3272- so that the collar is positioned in
front of the piston.

4 _ Insert brake linings.
- Screw on brake calliper housing, 35 Nm.
- Check brake fluid level and top up if necessary.
Notes:

+ The repair kit includes two self locking hexagon bolts which
must be installed in all cases.

¢ Firmly depress brake pedal several times with vehicle stationa-
ry, so that the brake linings are properly seated in their normal
operating position.

¢ Always perform basic setting of rear brakes whenever brake li-
nings have been replaced = >Page 46-24

46-23

basic setting {handbrake off).
Cheik: Shiaion om0

=+ Alternately prass-handbrake cable:levers-against:stop -A- with a
Tregerewdriver: AR

Note:

< The illustration shows the adjusting nut with the guard plate for
the exhaust system removed. To adiust, use 10 mm long socket
wrench with flexible extension and ratchet.

— Appropriately loosen adjusting nut for handbrake cable -arrow-
until bath levers make contact with stop.

— Pasition vehicle on its wheels and press brake pedal several
times with engine stopped.

— Jack up vehicle and check whether both wheels turn freely
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Servicing handbrake

Note:

Grease all bearings prior to assembly
with white solid lubricating paste, part
no. A0S 126 000 05,

1 - Handle
4 Slide onto handbrake lever un-
til lug on lever engages in tab
on handle.

2 — Cover for handbrake lever
4 Slip onto handbrake lever

46-25

compgonent with pull rod, lok-

king pawl, pushrod, pushbut-
wtom ssure spring and rat-
L. chet i
4 Removing and installing
>Page 48-28

Circlip.
4 Always replace
# a‘ Ensure correct positianing

cEe o o5 e Mounting for handbrake lever

6 - Leaf spring
+ Insert in bracket

7 - Pin
4 Insert in compensator bar
4 Insert pull rod in hole in pin

46-860]
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8 - Adjusting nut, self-locking
4 Adjusting hand brake:
- Disc brake = > Page 486-30

9 - Bushing
4 Slip onto pull rod

10 - Compensator bar
11 - Fulerum pin

12 - Bellows
4 Ensure correct positioning

46-27

Removing and installing handbrake lever

- Use screwdriverton

to-unclip sover
- Remove screw

- Remove ashtray for rear compartment.

= > General bady repairs; Repair Group 70=>
- Remove both screws

- Remave rear section of centre console
= > General body repairs; Repair Group 70= >
- Remove rear guard plate for exhaust system
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Note:

To adjust, use 10 mm Jong socket wrench with flexible extension
and ratchet.

- Unscrew adjusting nut
- Remove compensator bar
— Remove bellows

4 _ Unfasten circlip

- Press out support pin
— Push handbrake lever slightly to rear and then remove
Note:

After installing handbrake lever adiust handbrake = > Page 46-
30.

46-29

Note: : : : i : N b

Due to the automatic réar wheel brake atlfustment there is nor-
mally na-requirermnent 1o adjust the handbrake. Adjustment is only
necessaty. if the handbrake cabifes, brake callipers, brake discs

the exhaust system removed. To.adjust, use 10 mm long socket

wrench with flexible extension and _rarcher,

o,
T

- Turn adjusting nut for handbrak
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4

4

— ... until both levers just lift off stop -A- (second mechanic requi-
red)

— Turn back adjusting nut two turns
Check:

— Alternately press handbrake cable levers against stop -A- with a
screwdriver.

— If lever at opposite brake calliper in each case is pulled off stop,
handbrake cable has been excessively pretensioned.

— Appropriately loosen adjusting nut for handbrake cable until
both levers make contact with stop.

— Apply handbrake and then release it again.

- Check whether both wheels turn freely; if applicable check
freedom of movement of handbrake mechanism.

46-31

Removing, installing and
servicing pedal cluster

Attention:

23 22

[ | Thé brake pedal travel must rot be short-

~ Grease all bearings prior to assembly

with solid fubricating paste, part no. G
052 142 A2

4 Insert other
~insert
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2 - Pedal bracket
4 Do not take out to remove
brake or clutch pedal

3 - Supply hose
# From brake fluid reservoir to
clutch master cylinder

4 - Cirelip
4 Replace, attach to shaft of
pedal bracket

5 - Over-centre spring

4 Do not grease spring

4 Only grease bearings on pe-
dal/pedal bracket

4 Removing and installing = >
Fig. 2

# Different versions on 4-, 5-
and B-cylinder engines.

[46-867]
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6 - Circlip
# Replace, attach to shaft of
pedal bracket

7 - Circlip _

e Abways. replace
¢ Fit-onto pin-

8-Pin

] ihsé_r‘t in clevis iénd clutch pe-

Can be Femoved and installed
without.taking out. pedal brak-

. with moulded bushing; bus-
.hing cannot be replaced

23 22
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23 22

17 - Cirelip

10 - Selfocking nut, 25 Nm
4 Always replace
4 Bolt pedal bracket to bulk-
head/connector plate

11 - Brake servo
¢ If faulty renew complete.

12 - Lock nut
4 Tighten after adjusting clevis

13 - Grommet
# Insert in clevis

14 - Pin
4 Insert in clevis and brake pe-
dal
15 - Circlip
4 Always replace
4 Fit onto pin

46-35

16 - Clevis of brake servo
#* Adjusting:
- Vehicles with pneumatic brake
servo = > Page 47-43, Fig. 1
- Vehicles with hydraulic brake
servo = >Page 47-44, Fig. 2

Always }eplace
# Attach to shaft of pedal brak-
b ket

18 = Brake pedal

.

with moulded bushing; bus-
ing.cannaot. hereplaced
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19 - Seltlocking nut, 25 Nm
4 Always replace

20 - Brake light switch
¢ Adjusting:
- Brake pedal operated
— Press in brake light switch as
far as it will go
— Pull back brake pedal by hand
as far as stop

21 - Clip
4 Press home in pedal bracket

22 - Cheese-head bolt, 20 Nm
4 Screw master cylinder to pe-
dal bracket

23 - Clutch master cylinder
4 Replace if leaking
4 Adjusting clevis = >Fig. 1.

46-37

< Fig.1 Adjusting clevis of clutch master cylinder
a=109.5 = 0.5 mm
- To adjust, turn clevis accordingly
Notes:

4 When measuring, the clevis should be aligned at right angles to
9[ the surface of the clutch master cylinder.

4 I clutch pedal dees not return automatically with clevis set

46-38




Fig.2 Remaving and installing over-centre spring
— Remove retainer from support pin

- Insert clamp -3117- as shown, press clutch pedal and while
doing so remave over-centre spring from pedal bracket/clutch
pedal.

Note:
The illustration shows the clamp with the pedal bracket removed.

46-39

10 n 12 ]3' 12 Removing, installing and ser-

vicing pedal cluster for vehicles
with 169 kW engine

Attention

The brake pedal travel must not be short-
ened by additional floor coverings.

Grease all bearings prior to assembly
with solid lubricating paste, part no. G
052 142 A2
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10 n 2 13 14 1 - Coil spring
4 Insert U-shaped end in pedal
bracket
4 Insert other end in grommet

inserted in clevis

2 — Pedal bracket
+ Do not take out to remove
brake or clutch pedal

3 - Supply hose
# From brake fluid reservair to
clutch master cylinder

10 Ni12 B 14 4 - Circlip
# Replace, attach to shaft of
pedal bracket

5 — Support spring
4 Brown mark
4 Do not grease spring
4 Only grease bearings on pe-
dal/pedal bracket
¢ Removing and installing = >
Fig. 3

6 - Over-centre spring
¢ Red mark
4 Do not grease spring
# Only grease bearings on pe-
dal/pedal bracket
® Removing and installing = >
Fig. 4

46-42
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10 niiz 113 4 7 - Circlip
# Replace, attach to shaft of
pedal bracket

8 - Hexagon bolt, 25 Nm
4 Insert in clevis and bolt to
clutch pedal

9 - Clutch pedal with swing support

4 Fixed in position by setting of
clevis

¢ Attach to shaft of pedal brak-
ket

4 Can be removed and installed
without taking out pedal brak-
ket.

4 Available as replacement part
with moulded bushing; bus-
hing cannot be replaced

46-43

10 1m12 B 10 - Self-locking nut, 25 Nm

* Always replace

4 Bolt pedal bracket to bulk-
head/connector plate

11 - Pushrod for servo unit

12 - Lock nut
4 Tighten after adjusting clevis

13 - Grommet
# Insert in clevis

14 - Pin
# Insert in clevis and brake pe-
dal
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10 NIz B 4

J f:
A Y 4
LS 5 Pt j
0 o [T

.‘";'(" i

15 - Clevis of brake servo
4 Adjusting:
- Vehicles with pneumatic brake
servo = > Page 47-43, Fig. 1
- Vehicles with hydraulic brake
servo = >Page 47-44, Fig. 2

16 - Circlip
4 Always replace
4 Fit onto pin

17 - Circlip

4 Replace, attach to shaft of
pedal bracket

46-45

18 - Brake pedal

# Attach to shaft of pedal brak-
ket

4 Can be removed and installed
without taking out pedal brak-
ket.

4 Available as replacement part
with moulded bushing; bus-
hing cannot be replaced

19 - Shim

20 - Self-locking nut, 25 Nm
4 Always replace
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10 NIz B 4

10 niz 1B 14

21 - Brake light switch
4 Adjusting:
— Press brake pedal
— Press in brake light switch as
far as it will go
— Pull back brake pedal by hand
as far as stop

22 — Bleeder valves
4 Adjust with clevis in position
- Press brake/clutch pedal
— Press in bleeder valve as far as
it will go
— Pull back brake/clutch pedal by
hand as far as stop

46-47

23 - Clip
# Press home in pedal bracket

24 - Cheese-head bolt, 20 Nm
4 Screw master cylinder to pe-
dal bracket

25 — Clevis
4 With welded-on nut, thread:
M8
4 Adjusting clevis = > Page
46-38, Fig. 1

26 - Clutch master cylinder
4 Replace if leaking
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46-507

Fig.3 Inner support spring {(brown}
— Remove retainer from support pin

- Insert clamp -3117- downwards as shown by gently pressing
clutch pedal, then actuate clutch pedal accordingly and while
deoing so remove over-centre spring from support pin/clutch pe-
dal

Neote:

The inner support spring can only be removed after taking out the
outer over-centre spring.

Fig.4 Outer over-centre spring (red)

Note:

The illustration shows the clamp with the pedal bracket removed.
- Remove retainer from support pin

- Insert clamp -3117- as shown, press clutch pedal and while
doing so remave over-centre spring from pedal bracket/clutch
pedal.
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Servicing front brake cal-
liper

Girling brake calliper

Notes:

# When carrying out repairs install all
parts supplied in repair kit.

¢ Apply thin coat of brake cylinder
paste B 000 100 to brake cylinder,
piston and seal.

1 - Dust cap
+ Fit onto bleeder valve

2 - Bleeder valve
4 Apply thin coat of brake cylin-
der paste before screwing in.

3 - Brake calliper housing

4 - Self locking bolt, 35 Nm
4 Always replace
4 When loosening and tigh-
tening counter hold on guide

pin
5 - Oil seal
# Remove with a screwdriver
=> Fig. 2
6 - Piston

4 Use compressed air to press
out of brake calliper housing
= >Fig. 1

# Piston diameter 54 mm

471 ——

Attention

Place a piece of wood in the recess to pre-
vent damaging the piston.
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# Installing = > Fig. 3, 4 and 5
4 First coat the piston lightly
with brake cylinder paste.

7 - Protective cap
# Do not damage when inserting
piston

8 - Brake carrier with guide pins and

protective caps

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

# If protective caps are dama-
ged install repair kit

# Use grease sachet supplied to
lubricate guide pins

47-3

F[g1 Using cd_ni:pressed air to press pistons individually out of
brake «calliper housing
" Note:

“Fig. 2 Carefully removing seals with screwdriver

47-4




\ Fig.3 Attaching outer sealing lip of protective cap to piston

4 Fig. 4 Inserting inner sealing lip of protective cap into the cal-

liper housing groove using a screwdriver

Note:
Hold piston in front of brake calliper housing.

T T 475

piston resetting tool
Note

. When pressing in, outer sealing lip of protective cap jumps into
L groove di piston.

47-6




Dual-piston brake calliper

Notes:

# When carrying out repairs install all
parts supplied in repair kit.

¢ Apply thin coat of brake cylinder
paste B 000 100 to brake cylinder,
piston and seal.

1 - Self locking bolt, 35 Nm
¢ Always replace
¢ When loosening and tigh-
tening counter hold on guide

pin

2 - Vent valve
4 Apply thin coat of brake cylin-
der paste to thread before
screwing in.

47-7

3 - Dust cap
4 Fit onto bleeder valve

4 - Brake calliper housing

Oil seal
% Remove with a screwdriver
=> Fig. 2

6 - Piston
4 Use compressed air to press

out of brake calliper housing
= >Fig. 1

Attention

Place a piece of wood in the recess to pre-
vent damaging the piston. Risk of accident!

# Piston diameter 40/45 mm

4 Installing = > Fig. 3, 4 and &

# First coat the piston lightly
with brake cylinder paste.
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7 -

8 -

Protective cap

4 Fit onto piston with outer sea-
ling lip => Fig. 3

4 Insert with inner sealing lip in
groove in brake calliper hou-
sing => Fig. 4

Brake carrier with guide pins and

protective caps

4 Supplied as replacement part,
assembled with sufficient
grease on guide pins

4 If protective caps are dama-
ged install repair kit

4 Use grease sachet supplied to
lubricate guide pins

47-9

9 - Guide pin

# Grease before fitting protecti-
ve caps

«:10. = Pratective cap

=4 PUHonto brake carrier and

guide pin
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\ Fig.1 Using compressed air to press pistons individually out of
brake calliper housing
Note:
Place a piece of wood in the recess to prevent damaging the pi-
ston.

Only one piston can be pressed out at a time, when doing so,
hold other piston in position in brake calliper housing using piston
resetting ftool.

{ Fig. 2 Carefully removing seals with screwdriver

< Fig. 4 Inserting inner sealing lip of protective cap into the cal-
liper housing groove using a screwdriver
Note:
Hold piston in front of brake calliper housing.

47-12
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piston resetting tool
Note:

groove in piston.

|47'76]

\ Fig. 5 Press the piston into the brake calliper housing using a

When pressing in, outer sealing lip of protective cap jumps into

47-13

“Servicing rear brake cal-
lipers

parts supplied in repair kit.
il Apply=thin-coat-of-brake cylinder
te'E 0100 1t H”;Hré:ke cylinder,

4 Always replace
# When loosening and tigh-
tening counter hold on guide

pin
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2 - Brake calliper housing with
handbrake cable lever
# Renew the brake calliper hou-
sing if there is a leak at the le-
ver for the handbrake cable

3 - Oil seal
® Remove with a screwdriver
=> Fig. 3

4 - Piston with automatic adjust-
ment
4 Unscrewing from brake cal-
liper housing = >Fig. 1
4 Screwing into brake calliper
housing =>Fig. 5
4 Piston diameter 38 mm

|47-76'l

47-15

ling lip =>Fig. 2
L insert with inner sealing lip in
s grogve in brake calliper hou-

6 - Brake carrier with guide pins and

protective caps” ©* = T

# Supplied. as replacement part,
assembled with sufficient

F5 grease on guide pins

If protective caps are dama-

~. ged install repair kit

# Use grease sachet suppliad to

lubricate guide pins

|47'76]
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7 - Bleeder valve
4 Apply thin coat of brake cylin-
der paste to thread before
screwing in

8 - Dust cap
4 Fit onto bleeder valve
9 - Guide pin
4 Grease before fitting protecti-
ve cap

10 - Protective cap
4 Pull onto brake carrier and
guide pin

47-17

1 Fig.1 Unscrewirl'g ﬁiston i_r;oEﬁ brake"_cé'lli;'f)er hous'in:é

- Unscrew piston py. turning:the threaded spindle anti-clockwise
and the knurled kection clockwise. Pull-out sealing lip with pi-
ston. - s s 2

Ty Note:

A If piston is difficafl to move, use a 13 mm AF open jaw spanner
on the flats (am_}_w

3272

4 Fig.2 Attaching ou

e,
e)y - ;
e,
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\ Fig. 3 Carefully remaving seal with screwdriver
Note:

Ensure that the surface of the cylinder is not damaged during re-
moval,

4 Fig. 4 Inserting inner sealing lip of protective cap into the cal-
liper housing groove using a screwdriver

Note:
Hold piston in front of brake calliper housing.

47-19

< Fig. 5 Screwing piston as far as its stop into brake calliper hou-
- Serew in piston by iuming the threaded 'spindle clockwise and
the knurled semff')n anti-clockwise. L
A The protéctive sedl outer sealing lip will then locate id the piston
groove. oo R SO
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Servicing brake master cy-
linder/brake servo

Rear axle - front axle brake circuit

configuration

The pushrod piston of the brake ma-

ster cylinder is applied to the brake

callipers at the front axle, the floating

piston to the brake callipers at the re-

ar axle.

Note:

# Use only fresh brake fluid. Refer to
label on brake fluid reservoir.

1 - Lock washer
* Always replace
T 4.Fit onto pin....

'2 Lock nut .

L ; 0 T|ghten after ad]ustlng clevis

:3 ~-Pin
_____ e lnsert in:clevis and brake pe-
dal

4 - Grominet
¢ Insert in clevis
insert coll sprlng in grommet

fth.prnelmatic brake
servo: = > Fig. 1
”V«ehmles with hydraulic brake

47-22
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" Note::

6 — Oll seal
4 Always replace
4 Attach to adapter before in-
stalling servo unit
¢ Roll onto bulkhead after atta-
ching servo unit

7 - Hexagon nut, 20 Nm

8 - Intermediate piece
4 Long version for 9" servo
units
4 Short version for 10" servo
units

9 - Oil seal
4 Insert in adapter
4 Note that there are different
Versions:

47-23

10 - Brake servo
+ 9" diameter on vehicles with 4
and 5 cylinder engine
# 10" diameter on vehicles with
6 cyllnder englne

As of model year 1 993 gradual intro-

. duction Qf 10" servo umt for all ve-

: - hicles.

This modification does not apply to

o RHD vehicles,m“ e

47-24




# Checking:

— Firmly depress brake pedal se-
veral times with engine stop-
ped. This dissipates the vacu-
um in the unit. Now depress
brake pedal with moderate
force, hold and start engine.

— If the servo unit is warking
properly, the pedal will be felt
to give slightly under foot
{servo assistance becomes ef-
fective).

47-25

¢ If faulty renew complete.

4 On 4-cylinder spark-ignition
engines the vacuum is taken
from the intake manifold

4 On 5- and 6-cylinder engines
vacuum is created by built-in
vacuum pump.

4 Boost factor:

- 9" brake servo: 3.0 : 1

= 10" brake servo: 3.85 : 1

4 Functional:check of vacuum
oL pump:
i < Pull vacuum hose off pump
“and with:engine idling use fin-

s orrrger toecheck for suction effect

at hose connection
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12 - Seal
4 Insert in cap

13 - Strainer

14 - Brake fluid reservoir with float

indicator

# Fill up with brake fluid to
"Max" mark

4 Refer to label on reservoir be-
fare topping up brake fluid

4 Brake fluid, total quantity ap-
prox. 0.6 | in braking system

4 Connection for hydraulic cou-
pling is located on side

47-27

# Functional check of indicator:

— With ignition on, press firmly
on centre of cap {(membrane).
Warning lamp in instrument
cluster lights and acoustic
alarm sounds.

4 Diaphragm was discontinued
as of 07/92. To check indica-
tor, unscrew yellow cap with

Theen -0 Thesbrake symbol and press by
""""""""""" hand on visible strainer with
ignition switched on.
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16 - Qil seal
4 Replace after removing brake
servo or master cylinder

17 - Sealing plug
# Moisten with brake fluid and
insert into brake master cylin-
der
4 Press brake fluid reservoir into
sealing plugs
Note:
Replacing plug for pushrod circuit in
all Girling steel brake master cylfinders
=> Page 47-45

18 - Brake pipe

47-29

19 - Brake master cylinder
# 22.2 mm diameter on vehicles
with 4 and 5 cylinder engine
4 23.81 mm diameter on ve-
hicles with 6 cylinder engine
Note:
All vehicles as of chassis no. 8C PA
036 950 feature brake master cylin-
_ders with 23.87 mm diarmeter instead

This modification does not apply to
RHD ‘rehicles.
4 Pull vacuum unit (Item - 22-)
.7 off serve unit before removing
i & Carefully remove from or
insert in serve unit (do not
tilt); non-compliance will result
in servo unit damage.
4 Replace as complete unit if
necessary.
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20 - Hexagon nut, 25 Nm
21 - Washer

22 — Vacuum line with non-return line

4 To check function of non-
return valve:

— It must be possible to blow air
through valve in direction of
arrow, but not in oppaosite di-
rection.

¢ Insert into brake servo unit

4 Note different versions depen-
ding on engine

23 - Bleeder valves
# Brake master cylinder has one
or two valves depending on
braking system
4 Always bleed when bleeding
braking system

24 - Clip

_ 25 - Vacuum hose

26 - Hose clamp

47-32
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Vehicles with 6-cylinder engine
as ts)f chassis no. 8C NA 132
15

Notes = > See Page 47-21.

1 - Lock washer
+ Always replace
# Fit onto pin

2 - Lock nut
4 Tighten after adjusting clevis

3 - Pin
# Insert in clevis

4 - Grommet
4 Insert in clevis
# Insert coil spring in grammet

26 27 28 29
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5 — Clevis
#* Adjusting:
- Vehicles with pneumatic brake
servo: => Fig. 1
- Vehicles with hydraulic brake
servo: = > Fig. 2

6 — Ol seal
¢ Always replace
4 Attach to adapter before in-
stalling servo unit
# Roll onto bulkhead after atta-
ching servo unit

7 - Hexagon nut, 20 Nm
8 - Adapter

9 - Oil seal
4 Insert in adapter
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10 - Servo unit, diameter 10"

4 Checking:

— Firmly depress brake pedal se-
veral times with engine stop-
ped. This dissipates the vacu-
um in the unit. Now depress
brake pedal with moderate
force, hold and start engine.

— If the servo unit is working
properly, the pedal will be felt
to give slightly under foot
(servo assistance becomes ef-
fective).

4 I faulty renew complete.

4 On vehicles with manual gear-
box the vacuum is taken from
the intake manifald

26 27 28 29
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11 - Cap

12 - Seal
4 Insert in cap

13 - Strainer

14 - Brake fluid reservoir with float

indicator

# Fill up with brake fluid to
"Max" mark

# Refer to label on reservoir be-
fare topping up brake fluid

# Brake fluid, total quantity ap-
prox. 0.6 | in braking system

# Connection for hydraulic cou-
pling is located on side

26 27 28 29
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# Functional check of indicator:

— With ignition on, press firmly
on centre of cap (membraneg).
Warning lamp in instrument
cluster lights and acoustic
alarm sounds.

4 Diaphragm was discontinued
as of 07/92. To check indica-
tor, unscrew yellow cap with
brake symbol and press by
hand on visible strainer with
ignition switched on.

15 - Brake pipe

26 27 28 29
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16 - Oil seal
# Replace after removing brake
----- B e servo or master cylinder

17 - Sealing plug
+ Moisten with brake fluid and
insert into brake master cylin-
der
¥ Press brake fluid reservoir into
sealing plugs
Note:
Replacing plug for pushrod circuit in
all Girling steel brake master cylinders
=> Page 47-45

26 27 28 29
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18 - Sealing plug
4 Moisten with brake fluid and
insert into brake master cylin-
der
# Press brake fluid reservoir into
sealing plugs

19 - Brake pipe

20 - Brake master cylinder, diameter

23.81 mm

4 Pull vacuum line (ltem - 23—
or - 31-) off servo unit befare
remaoving

# Carefully remove from or
insert in servo unit (do not
tilt); non-compliance will result
in servo unit damage.

# Replace as complete unit if
necessary.

26 27 28 29
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21 - Hexagon nut, 25 Nm

22 — Washer

Note:

ltems - 23— to - 28— do not apply to
4WD vehicles

23 - Vacuum line

24 - Vacuum line

25 - Non-return valves

26 - Vacuum line

26 27 28 29
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27 - Vacuum connection for AC
28 - Suction jet pump
29 - Vacuum line

30 - Vacuum line
# For vehicles with manual ge-
arbox only

31 - Vacuum line
4 Connection to serva unit

32 - Non-return valve
4 It must be possible to blow air
through valve in direction of
arrow, but not in opposite di-
rection.

26 27 28 29

33 - Vacuum line
# Connection for AC
34 - Connection for vacuum line at
intake manifold

26 27 28 29

47-42
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47-568

\ Fig.1 Adjusting clevis, vehicles with pneumatic brake servo
LHD vehicles:
With 9" servo unit, a = 269.0 £ 0.5 mm
With 10” servo unit, a = 223.0 £ 0.5 mm
RHD vehicles
With 9" servo unit only, a = 230.0 = 0.5 mm
Notes:

¢ When measuring, the clevis should be aligned at right angles to

the surface of the brake servo unit.
¢ Measured without gasket as far as clevis

47-43

' f':: < F[g.Z Adjustin’é ;:Ievis, vehicles with hydraulic brake servo

LHD. vehicles:
a = 2950 + 0.5 mm
RHD vehicles
= 2020 + 0.5 mm

Q_ffw:hﬁn:j_mgaqui;ng! the ball head should be aligned at right
angles to the surface of the brake servo unit.
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Replacing sealing plug (pushrod circuit)

Note:

For the sake of simplicity, this operation is illustrated on a cut-
away model.

- Only moisten inside of sealing plug with brake fluid.
- Insert sealing plug.

— Make sure that bushing in sealing plug is slipped over tube of
pushrod circuit (arrow).

4 _ Use rounded pins, screws or tools to press bushing of sealing
plug onto tube.
Attention

Never use pointed objects, as otherwise there is a danger of the bottom of
the sealing plug being pierced.

47-45

(dimension "a") out of the housing to ensure that shoulder -A-
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Components of hydraulic
brake servo system

Notes:

¢ The hydraulic brake servo system is
filled with hydraulic fluid, part no. G
002 000.

4 Always replace seals between the
line connections.

1 - Distribution piece

2 — Return pipe
4 Rotary slide valve housing -
distribution piece
4 Attach annular nipple with
banjo bolt to rotary slide valve
housing
- Tightening torgue: 40 Nm

3 - Hexagon bolts, 20 Nm

47-47

4 - High-pressure hose
# Hydraulic pump — pressure
accumulatar
4 Check sealing surfaces of
banjo unian for damage

anjo bolt, 25 Nm
4 Only use banjo bolt with strai-
ner on end face

6 - O-rings
¢ Always replace

7 - Tandem pump

4 Removing and installing
= >Page 48-140

# Before installing, fill with hy-
draulic Tluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

# Measuring piston pump delive-
ry => Page 47-57

4 Servicing not envisaged, fit
exchange pump if necessary
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8 - Suction hose
4 Hydraulic pump — oil cooler

9 - Seals
¢ Always replace

10 - Banjo bolt, 50 Nm
11 - Return hose
# Pressure accumulator — distri-
bution piece — reservoir
12 — Bonded rubber bush
13 - Longitudinal member

14 - Collar nut 10 Nm

15 - Bracket for pressure accumula-
tor

47-49

... 16 — Return pipe
f # Servo unit — distribution piece,
distribution piece — reservoir

- M. = Brake.servo
= oy Bodst factor:
-~ LHD 3.8: 1

- RHD 4.7 : 1

4 Servicing not envisaged

# Checking operating pressure
=> Page 47-E5

# Check for leaks:

- Unscrew return line - 16— with
engine stopped; if servo unit is
defective hydraulic fluid will
emerge from connection hole;
individual droplets have no si-
gnificance
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18 - Pressure pipe
4 Pressure accumulator — servo
unit
+ Before remaoving, dissipate
operating pressure by pressing
brake pedal roughly 20 times
with engine switched off

19 - Return hose
4 Distribution piece — reservoir

" 20 - Reservoir with float indicator

# New hydraulic fluid fill approx.

= 1.061
4 Checking hydraulic fluid level:

- Start engine and let it idle for

M aApnrox. 2 tinutes with front
wheels set Lo straight-ahead
position.

- Swiltch off engine and imme-
diately check hydraulic fluid
level, paying attention to
marks on reservoir/dipstick;
top up to "MAX" mark if ne-
cessary

4 If hydraulic fluid level drops to
"MIN" this is indicated by a
warning lamp in the dash
insert

47-52

47-51 ———




21 - Line connector

22 - Buffer

4 Attach to mount for pressure
accumulator and apply anti-
friction assembly oil G 294
421 A1l to exterior

23 - Mount for pressure accumulator

4 Attach with pre-assembled
buffers to pressure accumula-
tor

24 - Banjo bolt, 25 Nm
4 Fitted with side strainer

47-53

25 - Pressure accumulator
s 0 Thread in pressure accumula-
G toriM10 x 1

4 As-new charging pressure 73-

+ With integrated non-return
& \-;alve--and _rjeli_t_ef:_\_za_lve
' gharging pressure

= > Page 47-59
# Checking non-return valve
i => Page 47-83
"'4 Checking relief valve = > Pa-
ge 47-61

4 Before removing, dissipate
operating pressure by pressing
brake pedal roughly 20 times
with engine switched off

# Disposal

= > Special Information. No. 2; Editi-

on 03.90
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Checking operating pressure of hydraulic servo unit

Test prerequisites
® V-belt tension OK, no leaks in servo system.

— Dissipate operating pressure, to do this press brake pedal ap-
prox. 20 times with engine switched off.

4 _ Pull Ieads off warning switch
- Unscrew warning switch

47-55

« _ Sf(;re_w hosé*of: te;ster —VAG 1441~ ﬁ) servo uﬁiti.iusing the
banjo bolt and:copper seals provided with the tester
Note- : ik G b

= Switeh, off enging and check piston pump delivery amount = >
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Measuring piston pump delivery

{4 _ Unscrew pressure line from pump and swivel bracket
4 _ Screw hose of pressure limiter -V.A.G 1354- with genuine
banjo bolt to pump, use new 10 mm diameter metal seals = >
Parts List.
47-57
« _ Unscrew reserv0|r cap oo

- Insert pressure hmlter -V, A G 1354- N reservoir
- Leaveé engme |d||ng until plpe has been bled
- Stop engine,

- Hold the end of the pressure Ilmlter pipe in a smtable measuring
glass. o

I/min.
Note:
Renew, tandem pump. if specifi
- Remove pressure limiter £V A
— Attach pressure pipe to pump and check for Ieaks
- Top up hydraulic fluid m___rese_:rv"’ i
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Checking charging pressure of pressure accumulator

As-new charging pressure: 73-77 bar at 20 oC
Min. charging pressure: 30 bar at 20 oC

— Dissipate operating pressure, to do this press brake pedal ap-
prox. 20 times with engine switched off.

— Pull leads off warning switch
- Unscrew warning switch

47-59

- Screw hose of tester -V.A.G 1441- to servo unit using the
banjo bolt and Copper seals prowded Wlth the tester

Note- : ':: . :' ::: : .:: A

Fit thick seal between servo unit and ban;o union; rhm seal het-
ween banjo bolt and banjo umon

- Let enginig. idle until pmnter on pressure gauge mdlcates opera-
ting pressure:tapprox:140:bar)

- Switch off |gn|t|on

accumulamr

~ Remove tester -V.A.G 1441-,
- Install warning switch and: chec
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Checking relief valve in pressure accumulator

Test requirements

® Delivery of piston pump = >Page 47-57 (brake circuit) OK
(when pressurised at least 0.25 I/min, with engine idling)

— Pull leads off warning switch
- Unscrew warning switch

47-61

- Screw hose of tester -V.A.G 1441- to servo unit using the
banjo bolt and copper seals provided with the tester

Neote:

- Alow operatin:g'ipr'essure indicates that the relief valve is defec-
tive, o e b :

- At i(._jlil?l.g speed, _gpgrating préssure rriust be more than 140 bar.

- Dissipate operating pressure by pumping with brake pedal.
- Remove tester -V.A.G 1441-, £
- Install warning switch

- Check all sgrew conni
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Checking non-return valve in pressure accumulator for
leaks

Test requirements
® No leaks in servo unit

{4 _ pull leads off warning switch
- Unscrew warning switch

47-63

4 _ Screw hose of tester -V.A.G 1441- to servo unit using the
banjo bolt and copper seals provided with the tester

Note:
Fit thick seal between servo unit and banjo union
- Leave engine idling until max. pressure has built up.

- Reduce pressure to appr;.mé..: 135 b:ar:;by pressih:gf._brake pedal
saveral times. o iU g

- After approx. 5 minutes: the pressure must not have dropped
belaw 130 bar. - D
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13 14 15 16 17 18 19 Removing and installing brake
master cylinder/hydraulic servo
unit

Notes:

¢ Brake master cylinders cannot be
dismantled any further, i.e. no pro-
vision is made for servicing.

¢ Use only fresh brake fluid. Refer to
information on brake fluid reservaoir.

1 - Brake fluid reservoir with float
indicator
4 Fill up with brake fluid to
"Max" mark

47-65

# Functional check of indicator:

13 14 15 16 17 18 19 — With ignition on, press firmly
on centre of cap {(membrane).
Warning lamp in instrument
cluster lights and acoustic
alarm sounds.

4 Diaphragm was discontinued
as of 07/92. To check indica-

& :lignition switched on.
i ¢:Connection Tor hydraulic cou-
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13 14 15 16 17 18 19

2 - Sealing plug
4 Moisten with brake fluid and
insert into brake master cylin-
der
# Press brake fluid reservoir into
sealing plugs

3 - Brake master cylinder
¢ 3254 mm
4 Replace as complete unit if
necessary.

4 _ Double-ended bolts, 25 Nm
4 For attachment of brake line
bracket, screw M8 nut onto
right end

5 - Brake lines
® Unscrew

47-67

13 14 15 16 17 18 19

6 - Warning switch, 20 Nm

# For monitoering pressure of hy-
draulic servo unit; if pressure
drops to a value between 127
and 87 bar, warning lamp in
dash insert lights and buzzer
sounds

4 Screw into servo unit

............ S
T 4 Always replace

8 - Hexagon nut, 20 Nm

47-68 ———



13 14 15 16 17 18 19

9 - Mounting
10 - Oil seal
11 - Qil seal
¢ Always replace
# Attach to adapter before in-

stalling servo unit
4 Rall onto bulkhead after atta-
ching servo unit

12 - Hexagon nut, 20 Nm

13 - Pressure pipe
# Pressure accumulator/servo
unit
— Before removing, dissipate
operating pressure by pressing
brake pedal roughly 20 times
with engine switched off

47-69

13 14 15 16 17 18 19

14 - Return pipe
4+ Servo unit - reservoir

15 - Hydraulic servo unit
4 Do not press brake pedal with
brake master cylinder removed

16 - Lock nut
17— Circlip
. 4 Always replace
- # Fit onto pin
18 - Clevis
.- & Adjusting:

— Vehicles with hydraulic brake
servo: = > Fig. 1
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13 14 15 161718 19 19 - Pin

4 Grease slightly before inser-
ting

20 - Bulkhead

21 - Self-locking nut, 25 Nm
* Always replace

22 — Pedal bracket

< Fig.1 Adjusting clevis, vehicles with hydraulic brake servo

LHD vehicles:

a = 225.0 £ 0.5 mm

RHD vehicles

a= 2020+ 0.5mm

Notes:

+ Pull out of servo as far as stop prior to measurement
a4 Whentmeasuring; the ball head should be aligned at right

47-72
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Location of brake pressure
regulator

Note:
The tightening torque of the brake li-
nes is 15 Nm.

1 - Hexagon nut, 10 Nm

2 — Brake pipe
4 Hydraulic modulator

3 - Hydraulic unit
4 Attach bracket for brake pres-
sure regulator to hydraulic
modulator using hexagon bolt
-ltem 9-.

4 — Hexagon bolt, 10 Nm
4 Attach brake pressure regula-
tor to bracket

47-785

47-73

5 — Brake pipe
# Brake pressure regulator — hy-
draulic modulator

6 — Brake pressure regulator
4+ Non-adjustable
¢ Checking:
- Vehicles up to model year 92
=>Page 47-76.
- From model year ~92
=>Page 47.78.

7 - Brake pipe
# Brake master cylinder to brake
pressure regulator
# Floating piston circuit, rear
axle
# Not to be interchanged with
line, -ltem 8-.

47-765
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8 - Brake pipe
4 Brake master cylinder to brake
pressure regulator
# Pushrod piston circuit, front
axle
4 Not to be interchanged with
line, -ltem 7-.

9 - Hexagon bolt, 10 Nm

10 — Bracket for brake pressure regu-
lator

11 - Bracket
4 Insert hydraulic modulator and
secure.

47-785
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ng%king brake pressure regulator, up to model year
1

All vehicles up to chassis no. 8C NA 237 552

! } HON o _ 4 .. The pressure sensitive brake pressure regulator -A- with stop is
D @] O RNE |5 lacated i front of the hydraulic modulator
: ( [Itreduces the:brake pressure at the rear axle in a predetermined
i %) ‘raanner. Failure of the front axle brake circuit activates a stop pi-

@ @ @ (iKY  manner _
! ’\_ ston ‘which enables the entire brake pressure to be passed to the
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Pressure test

- Jack up vehicle and connect pressure gauge -V.A.G 1310- to
front left and rear left brake calliper
— Vent both pressure gauges

— Apply pressure to brake pedal and measure pressure at both
axles

— With B0 bar at front axle = > rear axle 30-35 bar
- With 100 bar at front axle => rear axle 45-50 bar

— Replace brake pressure regulator if test pressure is not within
specified tolerance

— Remove pressure gauge and bleed braking system => Page
47-80

47-77

ng%king brake pressure regulator, from model year
1

All-vehicles from chassis no. 8C PA 000 001

Y.“"The pressiire sensitive brake pressure regulatar -A- with stap is

lacated in front of the hydraulic modulator

. iItreduces the brake pressure at the rear axle in a predetermined
- manner. Failure of the front axle brake circuit activates a stop pi-
“'ston-which enables the entire brake pressure to be passed to the

rear brake callipers.

£l For identification of the new controller it is marked with the num-
ber:35 on the end face. It also features a blue dot.

47-78




Pressure test

4 _ Jack up vehicle and connect pressure gauge -V.A.G 1310- to
front left and rear left brake calliper

— Vent both pressure gauges

— Apply pressure to brake pedal and measure pressure at both
axles

- With 50 bar at front axle = > rear axle 37.5-41.5 bar
.g,w..uu_...u\.p_A‘G];;]Q - With 100 bar at front axle => rear axle 51.5-57.5 bar

— Replace brake pressure regulator if test pressure is not within
specified tolerance

— Remove pressure gauge and bleed braking system => Page
47-80

47-79

Bleeding braking system and brake fluid re-
\placqu\e;nt

L T d:nly use new genuine VW/Audi brake fluid according to US stan-
dard FMVSS 116 DOT 4.

Lo Attention.s
.} Do not:under any circumstances allow brake fluid to come into contact
""""""""""""""""""" “with'liquids which contain mineral oils (e.g. oil, petrol, cleaning agents).
Mineral oils damage the plugs and seals in the brake system.
i 7 | ¢ Brake fluid is poisonous and must on no account be siphoned orally

fo contact with paintwork.
& Brake fluid is hygroscopic, i.e. it absorbs moisture from the surrounding
air, and should therefore always be stored in airtight containers.
¥ Alwiays ohseérire thie relevant environmental regulations for disposal.

s Eﬂhsiijré; correct H%r:izdling of brake fluid, brake components and
brake tools.

= > Special information, Running Gear No. 21
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Bleeding brake system

With brake filling and bleeding unit VW1238/B or V.A.G 1869

- Connect VW1238/B or V.A.G 1869

— Attach bleeder hose of collector to bleeder screw in line with
specified sequence. Open bleeder screw until there are no
bubbles in brake fluid emerging from brake calliper.

- Collect the old brake fluid in bleeder bottle forming part of the
unit.

- Close bleeder screw.

Bleeding sequence

_ 1 - Brake master cylinder (if bleeder screw fitted)
_ 2 - Rear right wheel brake cylinder/calliper

_ 3 - Rear left wheel brake cylinder/calliper

_ 4 - Front right brake calliper

_ b - Front left brake calliper

: i Build up pressure in braking system by pumping pedal Open blee-
W der serew with hose of bleeder bottle attached. Close bleeder
screw with 'pedal depressed. Repeat procedure until no further air
emerges. Bleeding sequence = > Page 47-81.
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Brake fluid replacement

- Connect VW 1238/B, open bleeder screws in line with informa-
tion given in table below and allow appropriate amount of brake
fluid to drain out. Pumping in new brake fluid flushes the used
brake fluid out of the system.

Sequence: Amount of brake fluid
Brake master cyl. which must flow out of brake master
Wheel brake cyl. cylinder, brake callipers or wheel bra-
Brake callipers ke cylinders:
Brake master cyl. 250 cm3(per bleeder screw, if fitted)
Rear right 500 cm3
Rear left 500 cm3
Front right 500 cm3
front left 500 em3

47-83

. “ i Brake fluid replacement without -VW 1238/B-
R e camne - Thigimiethod s anly to be used if na brake Tilling and bleeding unit

"is available.

—-.Use extractor bottle to draw as much brake fluid as possible
- out of the reserveoir. Pump pedal with bleeder screw open 1o

in specified sequence = >Page 47-81,bleeding.
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Steering box components

Notes:

+ Welding and alignment works on
the steering components are not
permitted.

¢ Topping up hydraulic fluid - blee-
ding steering system = > Page 48-
151

# Check steering system far leaks
=>Page 48-152

1 - Bulkhead seal
4 Insert carefully into annular
groove of rotary valve housing
and into bulkhead
2 — Bulkhead

3 - Hexagon bolt

4 - Steering damper
# Only installed on vehicles with
4-cylinder engine and sports
running gear as of model year
1993 as well as on vehicles
with 6-cylinder engine
4 Can be replaced without re-
moving steering box, take out
servo unit beforehand
# Remove with bracket before
taking out steering box
4 Unscrew from bracket to
check
# Treat appropriately before
scrapping
= > Special Information. No. 2; Editi-
on 03.90

48-2
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# Checking:

_ Piston rod must move uni-
formly and smoothly over enti-
re stroke; if appropriate, com-
pare with new damper {(move
damper several times over its
entire stroke whilst holding it
in installation position). If they
are functioning properly, slight
traces of shock absorber cil do
not signify that replacement is
necessary.

5 - Hexagon bolt, 45 Nm
4 First tighten these bolts, then
nuts - 10-
4 See tightening sequence = >
Page 48-13

6 - Steering damper bracket, rack
end

7 - Hexagon nut, 35 Nm

8 - Washer

48-3

9 - Self-locking nut, 45 Nm
* Always replace
# Tighten cheese-head bolts at
left wheel housing before fa-
stening

elf-locking nut, 45 Nm

¢ Always replace

4 Tighten bolts - 5- first

4 See tightening sequence = >
Page 48-13

11 - Seltocking nut, 40 Nm
4 Always replace

12 - Seltlocking nut, 30 Nm
* Always replace

28 48 -904
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13 - Right-hand track rod

4 Press off steering arm =>

Fig. 3

Note:
When fitting the two track rod joints,
L.e. when adiusting the toe, make sure
that the two swivel heads for the joint
pins are nefther tilting forwards nor
backwards.

14 - Expansion hose

4 Note that there are different
VEersions:

4 Routing at steering bax differs
depending on engine version
=> Figs. 1 and 2

4 To unscrew at steering box,
remove servo unit on vehicles
with 6-cylinder engine

48-5

... 15 — Banjo bolts, 40 Nm

16 - Return hose

4 Note that there are different

i MEESIONS:

¢ Rotiting at steering box = >
Figs. 1 and 2

4 Before unscrewing banjo bolt -
15— insert hose clamp -3084-
in return hose

4 To unscrew at rotary valve
housing, remove servo unit an
vehicles with 6-cylinder engine
and unscrew steering damper
at holder on wheel housing
end and swivel upwards
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© 20 - Tab

17 - O-rings
4 Always replace
4 Insert in either end in banjo
uniens of return and expansion
hose

18 - Driver

* Unscrew from rack

4 Follow the tightening se-
quence during installation = >
Page 48-13

4 Vehicle must be standing on
wheels when securing track
rods to driver

# After removing from rack,
check and if necessary adjust
toe

19 - Cheese-head bolt, 40 Nm
4 Counterhald at hexagon of
threaded bush when un-
screwing and screwing in

48-7

4 Inset in both track rods and
screw to driver with vehicle
standing on its wheels

21— Theadéd bushing

$ Counterhold at hexagon when
unscrewing and screwing in
cheese-head bolt

i 22 - Holder for steering damper,

wheel housing end

23 - Steering box
# Overall ratic 16.8 : 1
- On 169 kW engine 14.6 : 1
# Removing and installing
=>Page 48-17
4 Treat appropriately before
scrapping
= > Special Information. No. 2; Editi-
on 03.90
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Attention

Before removing steering box on vehicles
with airbag, disconnect battery earth strap
and 1-pin red connector for airbag voltage
supply to ensure that subsequent assembly
work does not result in accidental actuation
of airbag systern. Front wheels are then to
be moved to the straight-ahead position and
the steering wheel removed (this ensures
that the coil spring in the steering wheel is
not damaged).

48-9

© 4 Centre with steering column
on installation
* Make sure there is no steering
‘. tarsion on installation; move
e - accordingly at securiing points
SLinnni if;necessary
4 After installation, move
sogteering box-toscentre position
nd attach steering
wheel in correct position {spo-
ke horizontal)
;4 Servicing = >Page 48-29
‘4 Servicing with Servatronic
= >Page 48-45
4 Adjusting toe = > Page 44-
15
# Attach battery earthing strap

24 — Left wheel housing

25 - Cheese-head bolt, 20 Nm
4 Tighten before fastening
steering box to bulkhead

28 48 -904
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28

26 - Spring lock washer

4 Always replace
Note:
On vehicles with no steering damper,
steering box is attached on wheel
housing end with a self-locking nut
(tightening torque 20 Nm). Always
renew selff locking nuts. Fit washer
between steering box flange and self-
locking nut.

27 - Left track rod

4 Press off steering arm = >

Fig. 3

Note:
When fitting the two track rod joints,
i.e. when adjusting the toe, make sure
that the two swivel heads for the joint
pins are nefther tiflting forwards nor
backwards.
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Tightening sequence for bolted
connection between steering
box and track rod driver

1 - Hexagon bolts, 45 Nm
4 First tighten these bolts, then
nuts -4-

2 - Steering damper bracket, rack
end
4 Only installed on vehicles with
4-cylinder engine and sports
running gear as of model year
1993 as well as on vehicles
with 8-cylinder engine

3 - Rack
# With internal threads M10 -
arrows-.

4 - Self-locking nuts, 45 Nm
¢ Always replace

5 - Driver for track rods

AdB-0265

48-13

installing the

must be dree of dirt, il etc.

¢ Position driver -5- and first tighten
the hexagon bolts -1-.

¢ Afterwards screw on new self-

A48-0265
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Vehicles with 4- and 5-cylinder engine

< Fig.1 Routing at steering box
1 - Return hose
2 - Expansion hose

- Pay attention to specifications when attaching lines to steering
box

a = approx. 300
b = parallel

Vehicles with 6-cylinder engine

1 Fig.2 Routing at steering box
_ 1 - Return hose
_ 2 - Expansion hose

- Pay attention to specifications when attaching lines to steering
box

a = approx. 300
b = approx. bo

< Fig.3 Pressing off track rod joint

r

48-15 ——
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Removing and installing steering box

Attention

Before removing steering box on vehicles with airbag, disconnect battery
earth strap and 1-pin red connector for airbag voltage supply to ensure that
subsequent assembly work does not result in accidental actuation of airbag
systemn. Front wheels are then to be moved to the straight-ahead position
and the steering wheel removed (this ensures that the coil spring in the
steering wheel is not damaged).

Notes:

# As of the introduction of the 10" servo unit, this has to be ta-
ken out when removing and installing the steering box.

+ Remaoving and installing the steering box is described for a ve-
hicle with 6-cylinder engine and ABS, as this represents the
greatest difficulties.

48-17

Assembly work listed below is only required on vehicles with 4-
and 5-cylinder engine
- Detach both front wheels

- Unscrew track rods on both sides trom steerrng arm and remo-
ve together with driver

_ Aftér removing bulkhead. sea'l'" unscrew return hose at rotary
valve housing from footwell :

- Remove steerlng -bex through break out (for track rod) in right
wheelhguse 7
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Removing:
— Disconnect battery earth strap

— — 4 _ Remove anti-roll bar -arrows-.

- Use screwdriver to lever off cover from intake silencer

L = i L [’t_"a 4 _ Unscrew both securing bolts for intake silencer
fa‘.}\\\ ) ] ]
& — Unscrew air guide hose at air mass meter
* l = 1] - Sgueeze the two quick-release couplings for the crankcase
g " breather hoses together at the largest diameter and pull them
N off the valve covers.
N / - Press intake silencer to rear and at the same time lift it up.
(&

48-19

— Pull vacuum hose off throttle housing and take out intake silen-
cer.

- Draw off brake fluid, to do this remove strainer from brake fluid
reservoir.

4 - Remove both brake lines from brake master cylinder to brake
pressure regulator {attached to hydraulic modulator)
- Seal holes for brake lings al brake;master cylinder and brake
pressure regulatér with blégder screws. E
- Pull connector.Tor float indicator off -brake fluid reservoir.

- Unscrew. brake master cylinder from:brake servo.

- Screw thireaded piriout of valvé cover for attaching crankcase
breather.

N7 \ﬁ - Pull off cruise 't
UL - i

cantrol. vacuum I|n o
p m u_rE}:it WI’[h holder from throttle

hrag

o T3

- Unclip connectors for
lamb f ‘

knock sensor, lambda probe heating and
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— Pull non-return valve with vacuum out 6f servo unit.
— Pull hose for clutch master cylinder off brake fluid reservoir

4 _ Disconnect suction and return pipes with hose clamps -3084-,

w

A,

— Pull off connector for thermoswitch at rear coolant pipe
— Removing driver's side compartment.
« = > General body repairs
— Remove fastener from pin
— Remove pin from clevis
— Detach coil spring at clevis

{4 _ Remove securing bolts for flanged tube with shackle at steering
pinion and steering column
— Use screwdriver to press steering column off disc coupling
- Pull flanged tube with shackle off steering pinion, then press
steering column slightly to the side
— Unscrew servo unit from pedal bracket
- Carefull

draulic fluid in steering can escape fram connection hole for
expansion hose.

48-22
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- Unscrew steering damper — damper halder securing bolts on
| wheel housing end.

— Unscrew both driver — rack securing bolts.
— Remove driver from rack.
- Remove steering damper with holder.

{4 _ Unscrew banjo bolt for return hose from steering box.
- Seal hole with dummy plug.

- On vehicles with Servotronic, disconnect plug from Servotronic
valve.

48-23

{4 _ Unscrew securing bolts for steering box at left wheel housing.

- Remove holder for steering damper on wheel housing side, de-
taching brake line from retaining clip.

- Unclip:bulkhead seal fasteners from bulkhead working from en-

well.

— Unscrew securing nuts for steering box from bulkhead with
affset box spanner. ui

- Pull steering box slightly in direction of travel so that it comes

48-24




4 _ Then lift steering box upwards by turning it appropriately and

remove.
N5 §® ’
E Dk
‘: NS f'/'/‘_.f__/:;{" @
5 k> o o )
Nl "
48-25
Installing:
Note:
Install in reverse order, paying particular attention to the folio-
wing:

_ Tightening sequence for bolted connection between steering
box and track rod driver = > Page 48-13.

- Insert steering box and screw to bulkhead by hand.

- Screw steering box to left wheel housing with holder for
s o steering damper. (second:-mechanic required).

+ .= Screw sleering box:to bulkhead with offset box wrench.

= ‘iCarefully insert bulkhead seal: '

— Insert brake line in fetaining clih' at holder far steering damper
- on wheel-housing end. e

to steering box such that pipes have no contact = > Page 48-
15, Fig. 1 and 2

© — Attach connector to Servotronic valve.
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— Insert servo unit in bulkhead and screw on, then roll sealing ring
for bulkhead seal onto bulkhead.

— Attach connector for thermoswitch at rear coolant pipe.
- Insert threaded pin.

- Screw cruise control diaphragm unit with holder to throttle
housing.

— Attach cruise control vacuum line.

- Clip in connectors.

- Attach coil spring to clevis

- Insert pin in clevis/brake pedal and fit with new fastener.

- Attach connectar for float indicator to brake fluid reservoir.

— Attach hose for clutch master cylinder to brake fluid reservoir.
- Remove hose clamps -3094- from suction and return hose.

48-27

— Attach vacuum hose to throttle housing.
- Attach bath crankcase breather hoses to valve cover.
- Install anti-roll bar (tightening torque 20 Nm).

— With engine switched off, turn steering wheel several times
from lock to lock to bleed steering box.

Note:
This process must be repeated if noise is heard during test drive.
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8 9101112131415 16 Servicing power-assisted
steering

Attention

Keep workplace and components spotlessly
clean

Notes:

¢ The power-assisted steering uses
hydraulic fluid, part no. G 002 000.

# All parts marked with an asterisk
are contained in the repair set and
are to be replaced when servicing.

# Moisten all sealing elements with
hydraulic Tluid before installing.

¢ Welding and straightening repairs
are not permitted on the steering
companents.

+ Screw clamps can also be used in
place of wing hose clamps.

48-29

8 9101112131415 16
1 - Steering box

# Removing and installing
=>Page 48-1

4+ Adjust toe after removing and
installing

4 Adjusting toe = > Page 44-
15

4 Vehicles with 169 kW engine
do not feature Servotronic

2 - Rack seal *
¢ Always replace
# Extracting = >Figs. 1 and 2

3 - Cirdlip
# Can only be removed and fit-
ted after taking out rack.

4 - Retaining ring
# Slip onto rack as far as it will
go.
4 Insert bellows in annular groo-
ve.
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8 2101112131415 16

5 - Bellows
4 Can be replaced without re-
moving steering box
+ Adjust toe after replacement
¢ Adjusting toe = > Page 44-
15

6 - Wing hose clamp
4 Use screw clamps when per-
farming repairs
4 Screw connection faces bulk-
head

7 - O-ring *
4 Always replace

8 9101112131415 16
8 - Adjusting screw
#* Adjusting steering play
=>Fig. 5

9 - Hexagon bolt, 20 Nm

10 - Caver
4 Screw onto steering box
4 The two adjacent holes must
face forwards when viewed in
direction of travel.

11 - Sealing ring 35 x 2 mm *
4 Always replace
4 Insert in annular groove in
steering box

48-32
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8 2101112131415

8 2101112131415

12 - Sealing ring 27 x 2,5 mm *
4 Always replace
4 Insert in annular graove in
gasket holder

13 - Gasket holder
4 Disassembling = > Fig. 3

14 - Spring
4 Insert in thrust piece

15 - Thrust piece
16 - Washer

17 - Cheese-head bolt, 20 Nm

48-33

18 - Valve housing

19 - Seal *
4 Replacing = >Page 48-40

20 - Backing ring

21 - Straight pin 2.5 x 6 mm *
¢ Always replace
# Pull out with universal pliers
before removing valve housing

22 - Rotary valve/steering pinion
4 Knocking out of steering box
=> Fig. 4

23 - Sealing ring 60 x 2 mm *
¢ Always replace

24 - Sealing ring 9 x 2 mm *
® Always replace
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8 2101112131415

_ ‘ Fig.1 Pulling out rack seal

knock out rack seal

25 - Cap, 50 Nm
4 Secure with two centre punch
marks offset by 1800

26 — Thrust ring *
¢ Always replace
¢ Attach to cap.
+ Installation position = >Fig. 6

27 - Sealing ring 44 x 2.5 mm *
+ Always replace
4 Attach to cap.
4 Installation position =>Fig. 6

28 - Rack
4 Unscrew cap and push rack to
left out of steering box.
# Watch for scoring around rack
seal
4 Fitting = >Page 48-42

48-35

o ='Insert.commercially available internal extractor (e.g. KUKKO

2 Screwing multi-purpose tool to internal extractor
.= Clamp stgering box in vice using soft jaws.
- Screw -VW 771- with -VW 771/15- to internal extractor and
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\ Fig.3 Disassembling gasket holder
— Pull out using commercially available external circlip pliers

4 Fig.4 Driving out steering pinion

- Hold steering pinion by hand and knock out by hammering on
steering box with commercially available rubber hammer.

48-37

- Note:

" Fvo mechdnics are required to perform adjustment. Adjustment
work is to be performed with the engine switched off and the ve-
hicle standing on its wheels. For ease of iffustration the steering
box is shown removed.

=— Mave wheels to straight-ahead position.

aning the steering wheel back and forth (roughly 30cabout

gntre axis) produces a rattling and cracking noise.

— The second mechanic carefully screws in adjusting screw (ar-

“rrowlintg’ the cover until rattling and cracking noises can no
Jlonger be_heard inside the vehicle.

— Perform test drive and correct adjustment of necessary.
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\ Fig.6 Installation position of thrust ring
~1-Screw cap
2 -Thrust ring
~ 3-0-ring

48-39

4 _ Attach new seal to special tool with sealing lip facing special
tool -VW 431-.

- Insert special tool -VW 431- with seal in valve housing
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4 _ Attach special tool -VW 421- to special tool -VW 431- and
drive seal home

— Fill space between sealing and dust lips with multipurpose

grease.

« _ Slip assembled positioning bush (contained in repair set and
consisting of protective sleeve -2- and fitting sleeve -3-) into
seal.

- Press fitting sleeve -3- out of protective sleeve,

S Motesin

3 = Before fitting rack, wash out steering box with white spirit, blow

S ot with compressed air and thoroughly clean rack. Prior to as-
sembly, use hydraulic fluid to moisten parts of fitting sleeve, rack

and rack.seal.- All.new repeair sets contain a fitting sleeve.

"nsert Fack el By hand in steering box and drive home.

4 _use commercially available circlip pliers to fit circlip.

48-42

48-41 ——




4

4

— Insert fitting sleeve -b- in Titting sleeve -a-, placing both parts
on a flat surface as shown.

— Press home fitting sleeve -a- with fitting sleeve part -b- in
steering box by hand.

48-43

— Push rack through steering box and fitting sleeve -a- from op-
posite end of fitting sleeve; counterhold Titting sleeve -a- by
hand until flattened end of rack is past fitting sleeve -a-.

— Remove fitting sleeve -a- from rack.

- Screw an cap by hand so that rack can no longer fall out (seal
could otherwise be damaged).
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8§ 9101M1122 13 19

24

26

27

28

Servicing power-assisted
steering with Servotronic

Attention

Keep workplace and components spotlessly
clean

32

3 30

Notes:

¢ The power-assisted steering uses
hydraulic fluid, part no. G 002 000.

# All parts marked with an asterisk
are contained in the repair set and
are to be replaced when servicing.

# Moisten all sealing elements with
hydraulic Tluid before installing.

¢ Welding and straightening repairs
are not permitted on the steering
companents.

+ Screw clamps can also be used in
place of wing hose clamps.

48-45

1 - Steering box
# Removing and installing
=>Page 48-1
4+ Adjust toe after removing and
i snciRstalling
=4 Adjlisting toe = > Page 44-
4 Vehicles with 169 kW engine
do not feature Servotronic

2 - Rack seal *
¢ Always replace
# Extracting = >>Fig. 3 and 4

3 - Cirdlip
# Can only be removed and fit-
ted after taking out rack.

4 - Retaining ring
# Slip onto rack as far as it will
go.
4 Insert bellows in annular groo-
ve.
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8900z 13 19—, 2021 22 & _ Bellows
LS 4 Can only be replaced with
18j} Q steering box installed

4 Adjust toe after replacement
¢ Adjusting toe = > Page 44-
15

-y
o
D
—
-

6 — Clamp
4 Use screw clamps when per-
farming repairs
4 Screw connection faces bulk-
head

7 - O-ring *
4 Always replace

8 - Adjusting screw
¢ Adjusting steering play
- >Fig. 7

48-47

8 9101 12 13

.\

14 4 Screw onto steering box
4 The two adjacent holes must
15 oopn -1a0E forwards when viewed in

direction:of travel.

11 - Sealing ring 35 x 2 mm *
® Always replace
4 Insert in annular groove in
steering box

12 - Sealing ring 27 x 2.5 mm *
4 Always replace
4 Insert in annular groove in
gasket holder

32 31 30
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AT " 202 :;4 22 13 - Gasket holder
\%&% 18%0\. Kg 4 Disassembling => Fig. 5

14 - Spring
# Insert in thrust piece

-y
o
D
—
-

15 - Thrust piece

16 — Cheese-head bolt, 3 Nm
4 For attaching Servotronic val-
ve to valve housing
4 Not marked with locking com-
pound

17 - Servotronic valve
4 Cannot be installed and remo-
ved with steering box in posi-
tion

48-49

8 9101 12 13

.\

23 - Valve housing

24 - Gasket holder *
* Always replace
¢ Driving out => Fig. 1
4 Pressing in => Fig. 2
4 Fill space between sealing and
dust lips with multipurpcse
grease.

32 31 30
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32 31 30

25 - Straight pin 2.5 x 6 mm *
4 Always replace
4 Pull out with universal pliers
before remaoving valve housing

26 - Rotary valve/steering pinion
# Knocking out of steering box
=> Fig. 6

27 - Sealing ring 60 x 2 mm *
+ Always replace

28 - Sealing ring 9 x 2 mm *
4 Always replace

29 - Cap, 50 Nm
4 Secure with two centre punch
marks offset by 1800

30 - Thrust ring *
¢ Always replace
4 Attach to cap.
¢ Installation position = >Fig. 8

g Always replace

4 Attach to cap.

32 - Rack: .

4 Unscrew cap and push rack to
zleft-out-of steering box.

+ Watch for scorlng around rack
o spl .

¢ Flttlng >Page @8 58
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\ Fig.1 Driving out gasket holder, valve housing

< Fig.2 Driving home gasket holder, valve housing

48-53

< Fig.3 Pullmg out rack ‘seal

- Insert: commercially avallable mternal extractor (e. g KUKKO
21/4) |n sealing I|p i s :

< Fig.4 Screwing multi-purpose tool;
- Clamp steering box.in.vice USiNg &
- Screw -VW 771 with! -VW 77 1415

knock out rack seal

internal extractor
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\ Fig.b Disassembling gasket holder
— Pull out using commercially available external circlip pliers

< Fig.6 Driving out steering pinion
— Hold steering pinion by hand and knock out by hammering on
steering box with commercially available rubber hammer.
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< Fig.7 Adjusting steermg play
Note: - . _
Two mechanics ar’q réQyired ‘to perform adjustment. Adjustment
wark is to be performed with the engine switched off and the ve-

hicle standing on ifs wheels. For ease of fllusfrarfon fhe steering
box is shown removed : ;

- Move wheels to stralght ahead posmon
— Turning the steerlng wheel back and forth (roughly 30cabout

arrow- into _j[h__e C" ; _n and crac :;mg neises can no

longer be heard inside thevehicle™ 5=
- Perform test drive and correct adjustment of necessar
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\ Fig.8 Installation position of thrust ring
~1-Screw cap
2 -Thrust ring
~ 3-0-ring
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Fitting rack

Note: i . —

Before fitting rack, wash aut steering box with white spirit, blow
it out wiith compressed air and thoroughly clean rack’ Prior to as-
sembly, use hydraulic fluid t6 moisten parts: of fitting Sleeve, rack
and rack seal. All new repair sets contain a:fitting sleeve.

“steering box-and drive home.

it circlip.
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4 _nsert fitting sleeve -b- in fitting sleeve -a-, placing both parts
on a flat surface as shown.

4 _ Press home fitting sleeve -a- with fitting sleeve part -b- in
steering box by hand.

48-59

4 _ Use commercially available mandrel to drive fitting sleeve part
into steering box and remove on opposite end.

4 _ Push rack through steering box and fitting sleeve -a- from op-
posite end of fitting sleeve; countgrhold fitting sleeve -a- by
hand until flattened. end of rack.is:past fitting sleeve -a-.

// by - Remove fitting sleeve -a- from rack. -

A s — Screwon cap by hand so that rack can no longer fall out (seal
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Checking power supply for Servotronic control unit

Note:

The Servotronic controf unit-J236- is installed on the right be-
neath the rear bench seat.

— Remove the rear bench seat.
— Pull off connector from Servotronic control unit -J236-.
- Switch on ignition.

{ _Set20V measuring range on digital multimeter -V.A.G 1526-

] 6 and insert between contacts 2 and 7 or 3 and 7 at connector
of Servotronic control unit -J236-. Specified value: approx. 12
V.

— If specified value is not attained, use current flow diagram to
check for and if necessary eliminate open circuit.

Checking wiring between plug at Servotronic control
unit and plug at Servotronic valve

This test involves driving the vehicle onto a lifting platform, as
the plug for the Servotronic solenocid valve -N118- is only acces-
sible from underneath.

Note:

The Servotromc conrrol umt =2 36- IS msralled on the right be-

'~ Remove the rear bench seat.
j — Pull ofj‘ j(j:onr;rjectc::r j:f;ro_hj‘Servéj[rdnjifc control umt -J236-

« - Dlsconnect plug for Servotronlc solenmd valve -N119-,
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7

4

4

- Set ohm range on digital multimeter -V.A.G 1526- and insert
between contacts 8 and 11 at plug of Servotronic control unit -
J236-. Specified value: @ Ohm

— If specified value is not attained, use current flow diagram to
check for and if necessary eliminate short in wiring.

- If specified value is attained, jumper contact at plug of Ser-
votronic solenoid valve -N118- using adapter cable set V.A.G
1594

- Specified value: > 0 Ohm

— If specified value is not attained, use current flow diagram to
check for and if necessary eliminate short in wiring.
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Checking Servotronic valve

Note:

The Servotronic controf unit -J236- is installed on the right be-
neath the rear hench seat,

— Remove the rear bench seat.
— Pull off connector from Servotronic control umit -J236-,

.= Set ohm rarige on digital multimigter -V.A.G 1526- and insert
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L votronic gontrol un

Checking valve wiring for short to earth

Note:

The Servotronic control unit -J236- is installed on the right be-
neath the rear bench seat.

— Remove the rear bench seat.
— Pull off connector from Servotronic control unit -J236-.

- Set ohm range on digital multimeter -V.A.G 1526- and insert
between contacts -2- and -11-, -3- and -11-, -2- and -8- or -3-
and -8- at plug of Servotronic control unit -J236-. Specified
value: oo Ohm

— If specified value is not attained, check wiring and renew de-
fective lead if necessary.
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Checking valve wiring for short to positive

Note:

The Servotronic controf unit -J236- is installed on the right be-
neath the rear bench seat.

— Remove the rear bench seat.
— Pull off connector from Servotronic control umit -J236-,

-.Set.pohm range on digital: multimeter -V.A.G 1526- and insert
between contacts -7- and -8-.or -7- and -11- at plug of Ser-

_ unit -J236-."Specified value: o Ohm

—If specified value is not attained, check wiring and renew de-

fective lead if necessary.
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Removing and installing steering column with
column tube

Removing:
Vehicles with no airbag
— Disconnect battery earth strap

- Remove steering wheel = >Page 48-83 (tightening torques for
hexagon nut: 40 Nm)

{ _ Unfasten clamp of steering column switch.
— Removing steering column switch
Vehicles with airbag
Neote:
Before performing any work on the airbag system, disconnect
battery earth strap and 1-pin red connector for airbag voftage
supply to ensure that subsequent assembly work does not result
in accidental actuation of airbag system. Before remaoving steering
column, move wheels to straight-ahead position, then remove
steering wheel (this ensures that coil spring in steering wheel is
not damaged).
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— Disconnect battery earth strap

- Unscrew airbag unit cn left and right of steering wheel from
behind using Torx socket {e.g. Hazet T 30 H).

- Fold airbag unit to rear.
Installation note:

Screw in securing bolits for airbag unit by hand, then tighten right
holt to 6 Nm followed by left bolt to 6 Nm..

... | Attention

Make sure there is nobody'in the vehicle when connecting battery earth

itach fastener for plug of airbag unit.
Ul -‘connector

“off airbag unit.

- Set the airbag down with the Audi rings on the airbag still visi-
ble (safety:specification).
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4 _ Remove top part of trim for steering column switch.

{4 _ pull connector of lead for airbag unit out of bottom part of trim;
to do this press in lug in centre of lower part of plug slightly
using a screwdriver and pull out.

— Detach connector
- Remove steering wheel

Installation note:

Move wheels to straight-ahead position before installing steering
wheel. Steering wheel spoke must be horizontal with wheels in

straight-ahead position.

{4 _ Unfasten clamp of steering column switch.
- Removing steering column switch

e 4 _ Remove dash-panel insert

- Pull off plug housing at ignition/starting lock.
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4 _ Unscrew fastening screws for tray on driver's side.
Vehicles with airbag

Lever cover -3- for airbag connector out of knee cushion and un-
clip and detach connector -4-.

Lever caps -2- out of knee cushion. Unscrew hexagon bolt -7-.
- Remove driver's side tray/knee cushion -b-.

{4 _ Unscrew steering column from shackle.

— Use screwdriver to press steering column approx. 15 mm off
disc coupling

« _ Unscrew column tube from bracket.
- Remove screws from bracket.
— Push steering column with column tube downwards and turn

appropriately to enable it to be removed beneath instrument
panel.

...... Push steering column from underneath into cut-out in instru-
= ment panel.

i —'Ih;seftfcolumn tube in bracket.

“Zinsert screws in bracket and column tube.
— Insert ignition key in steering lock.

elease steering lock so that steering column can be turned as
‘required.” "

#. — Use pipe wrench to press steering column onto disc coupling.
“Insert shackle in steering column and screw the two together.
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— Insert cable in column tube
« " By moving it upwards or downwards in the bracket, align co-
lumn tube so0 that there is no disc coupling torsion when tur-
ning the steering wheal.
- Fasten column tube to bracket.
- Attach connector housing to gnition/starter switch.
Attention

Should it not be possible to effect alignment as described above, loosen
steering box at its attachment points and move appropriately until stress-free
alignment of steering mechanism becomes possible.

Note:

If steering column and column tube have been separated, fit
spring on steering column with the two clamp washers as descri-
bed below:

— Attach spring to steering column
- Attach clamp washers
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{4 _ Screw special tool with spindle -a- anto steering column as far
as it will go (screw back nut -b-).
- Counterhold spindle -a- Tighten hexagon nut -b- until dimension

¢ tool is'between 10 and 12 mm.
¥ ~'Loosen nut -b-.
~ =:Unscrew spindle -a- from steering column.

d =545 mmto 55.5 mm

I dimension 4 s"hot attained, reinstall fitting toof -3168- and
correct dimension -d-
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- Install dash panel insert.

— Install steering column switch.

- Install steering wheel = > Page 48-83,

Note:

Vehicles with airbag: attach connector for airbag unit.
— Fit driver's tray.

- Fit self-diagnosis plug in tray.

Note:

Vehicles with airbag: connect 1-pin plug (fabelled airbag) for po-
wer supply of airbag system.

- Connect battery earth strap.

Attention

Make sure there is nobody in the vehicle when connecting battery earth
strap.

- Check function of steering column switch.
Note:

Steering wheel spoke must be horizontal with wheels in straight-
ahead position.
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Servicing steering column
with column tube

Note:

Procon cable routing

= > General body repairs; Repair
Group 68=>

1 - Bracket

2 - Self-locking nut, 35 Nm
4 Always replace

3 - Washer
4 — Washer

5 - Hexagon bolt
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6 - Steering lock housing
4 Insert in column tube and se-
cure
4 Attach connector housing for
ignition/starter switch.

7 — Torx bolt, 7 Nm
# Remove and install using
commercially available Torx
insert with end-face hole (e.g.
Hazet T 30 H)

8 - Spring
4 Attach to steering column

9 - Clamp washers
4 Always replace
# Grind carefully with small par-
ting-off wheel, then lever off
with screwdriver

Attention

Washers are pre-tensioned.

48-77

¢ Caution: Sparks - if appropria-
te, cover instrument panel and
windscreen

4 Press on with special tool = >
Page 48-74

10 - Column tube

4 Consists of top and bottom
part

4 Replacement part supplied
with bearing

4 Top and bottom section are
lined with plastic

4 Do not exert any radial or axial
forces in the form of hamme-
ring on the steering column
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# Avoid temperatures in excess
of 100 oC (connection bet-
ween top and bottom part
may waork loose)

# Never use cleaning agents
{e.g. white spirit or similar)

# Never use lubricants or sol-
vents (connection between
top and bottom part may work
loose).

Attention

If the slightest misalignment is found in an
axial direction between the top and bottom
section (accident) always replace column
tube.
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Note:

Top and bottom part of column tube

have a red dot (seafing wax). Column
tube should be replaced if this colou-
red dot has sheared off

11 - Selflocking nut, 25 Nm
¢ Always replace

12 - Steering pinion
4 Attach flanged tube to
steering pinion

13 - Shackle
+ Screw to flanged tube and
steering column
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14 - Flanged tube
4 Supplied as replacement part
with riveted-on disc coupling
4 Move appropriately on
steering pinion; screw 1o
steering column and shackle

15 - Clamping bolt
4 Always replace

16 — Selt-locking nut, 25 Nm
¢ Always replace

17 - Steering column
4 Removing and installing
= >Page 48-£7
4 Insert in column tube as far as
it will go
# Fit free of stress

18 - Cable
# Insert in column tube at top
# Insert with rubber grammet in
bulkhead at bottom
# Further information on cable
routing
=2 General body repairs; Repair
“"Group 68= >
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Attention

If the slightest misalignment [accident) is
found between the top and the bottom parts
of the column tube or if the coloured dot
(sealing wax) on the column tube has
sheared off, the cable is to be replaced.
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Removing and installing
steering wheel

Standard version

1 - Steering column switch with
bracket
4 Apply small quantity of grease
to slip ring

2 — Driver with carbon brush
4 Insert in steering wheel
# Can be replaced separately if
necessary

3 - Steering wheel

4 Attach to steering column
with wheels in straight-ahead
position

# On attachment, turn signal in-
dicator stalk must be in centre
position

4 Only install factory-approved
steering wheels

48-83

4 - Spring lock washer
5 - Hexagon nut, 40 Nm

6 — Trim panel

7% Removing:

— Unfasten by pulling firmly but
carefully by hand on upper
half of trim panel

- Proceed in the same way with
the lower half

— Then push panel to one side
and detach.

Note:

Non-compliance with the above will
cause the fasteners to break on the
trim panel.
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Sports steering wheel

1 - Steering column switch with
bracket
4 Apply small quantity of grease
ta slip ring

2 — Carbon brush

4 Removing:

- Pressing out of hub

¢ Installing:

— Press home

4 Attach flat connector to lug of
haorn actuator

4 Can be replaced separately if
necessary
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3 - Hub
# Attached to steering wheel
with countersunk bolts which
are fitted with locking com-
n-Round -D6-
4 Cah'be replaced separately if
necessary
Installation note:
The hub features an arrow and is la-
beffed "TOP". On insertion in steering
wheel, make sure that arrow on hub
is facing upwards. Initially attach hub
with the two upper and lower bolts.
Then insert horn actuator in steering
wheel in such a way that location
marked with arrow and designated
"TOP” is also pointing upwards and
coincides with arrow on hub. Screw
horn actuator to steering wheel and
hub.
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4 - Steering wheel

4 Attach to steering column
with wheels in straight-ahead
position

¢ On attachment, turn signal in-
dicator stalk must be in centre
position

# Only install factory-approved
steering wheels

5 - Spring lock washer
6 - Hexagon nut, 40 Nm

7 - Horn actuator
# Insert in steering wheel with
location marked with arrow
and designated "TOP” facing
upwards and then screw to
hub.

8 - Oil seal
4 Insert in steering wheel

48-87

9 - Harn actuator trim

# Removing:

— Press on horn actuator and
turn anti-clockwise as far as
stop [bayonet fit}.

2'Remove horn actuator from
steering-wheel

4 Installing:

— Insert horn actuatoer with brak-
ket inte horn actuator recesses
provided, press on and turn
clockwise as far as stop.
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10 - Countersunk bolt, 7 Nm

4 Fitted with locking compound
¢ Apply -D6- before fitting

4 Can be replaced separately if
necessary

Note:

Due to the use of locking compound,
the hexagon socket head of the bolts
may be damaged when unscrewing
them. If this is the case, carefully drill
holt heads taking care not to damage
the countersunk holes in the steering
wheel/horn actuator.
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+ Apply small quantity of grease

Carbon brush

4 Removing:

i~ Press out of hub

“# Installing:

- Press home

# Attach flat connector to lug of
horn actuator

# Can be replaced separately if
necessary
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3 - Hub
4 Attached to steering wheel
with countersunk bolts which
are fitted with locking com-
pound -D8&-
4 Can be replaced separately if
necessary
Installation note:
The hub features an arrow and is fa-
belled "TOP". On insertion in steering
wheel, make sure that arrow on hub
s facing upwards.

4 - Retaining ring

# On insertion, the two lugs on
the retaining ring are centred
with the arrow direction
{"TOP" on hub)

4 Initially attach hub ta steering
wheel with the two upper and
lower bolts.

""" 0 Attach to steermg column
with wheels in straight-ahead
position
4 On:attachment, turn signal in-
dicatar stalk must be in centre
position:
4 Only install factory approved
Tgtaering wheeglsh

6 - Spring lock washer

e
g,
)

8 MHorn actuator

9 - Cover ring
# To unscrew, move wheels to
straight-ahead position and
screw in/screw out the bolts
at the 3 and 9 o'clock positi-
ons.
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10 - Countersunk bolt M5 x 17.7 Nm
4 Attach cover ring
4 Can be replaced separately if
necessary

11 - Countersunk bolt M5 x 10.7 Nm
4 Fitted with locking compound
+ Apply -D6- before fitting
4 Can be replaced separately if
necessary

Note:

Due to the use of locking compound,
the hexagon socket head of the bolts
may be damaged when unscrewing
themn. ff this is the case, carefully drifl
bolt heads taking care not to damage
the countersunk holes in the steering
wheel/horn actuator.
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Alrbag steermg wheel

_ 1= Alrbag unit
" Note:

# Befare parforming any work on the
alrbag system dlsconnect battery

that subsequent assembly work
... ~does. not,result in accidental actua-
5 tigneigh airbag System: Before remo-
ving' steering ‘cotumn,” move ‘wheels
_to straight-ahead position, then re-
eering wheel (this ensures
r tha" .....

: obil spring in steering wheel is
“ notdamaged).

¢ Observe the safety instructions

= > Electrical System; Repair Group
96; Servicing airbag, Safety precauti-
ons=>
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2 - Steering wheel

4 Removing and installing
=>Page 48-67

4 Attach to steering column
with wheels in straight-ahead
position

# On attachment, turn signal in-
dicator stalk must be in centre
position

4 Only install factory-approved
steering wheels

4 Replacement part supplied
with self-centring ring and slip
ring

3 - Hexagon nut, 40 Nm
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4 Available as replagement part
4 Replace T

= > Electrical System; Repair Group
96; Servicing.airbag= > -

Steering column:switch with-
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Checking delivery pressure of vane pump

Vehicles with 4-cylinder engine

4 _ Pinch off suction and return pipes with hose clamps -3094-,
18-97
{4 _ Unscrew expansion hose -arrow- fram vane cell pump.

4  _ Remove coppér seal from banjo bolt-and attach to adapter -

- Screw adapé%er VAL - into Vahe pump in place of hol-

low bolt.
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4 _ Pressure gauge shutoff valve (lever set to left).

- Route hose of pressure gauge -V.A.G 1402- downwards to va-
ne pump.

4 _ Screw hose for pressure gauge -V.A.G. 1402- to adapter -
V.A.G 1402/3-.

— Remove hose clamps and start engine.

- Take pump pressure reading from pressure gauge at idling
speed {measurement not longer than 10 seconds). Specified
value: 110 - 110 bar.

- Switch off engine.

Note:

If specified value is not attained, check pressure and current limi-

ting valve = >Page 48-727.

48-99

— Pinch off suction and return pipes with hose clamps -3094-.

- Unscrew hose for pressure gauge -V.A.G. 1402- from adapter -
V.A.G 1402/3-.

- Unscrew adapter fram pump
— Reattach expansion hose with banjo bolt and new seals to

PUMP. i e e i it e
- Remiove hose clamps and start engine. o
- Start enging and et it:idle'for appeox.'2 minutesiwith front

wheels set to straight-ahead position. - 5

4 _ swiich-off engine and immediately check -hydraulic fluid level,
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Vehicles with b-cylinder engine

4 _ Attach hose clamp -3094- to suction hose,

{4 _ Unscrew expansion hose -arrow- from vane cell pump.

— Remove copper seal from banjo bolt and attach to adapter -
V.A.G 1402/3-.

48-101

{4 _ Screw adapter -V.A.G 1402/3- into vane pump in place of
banjo bolt.
4 " _ Pressure ‘gauge shutoff valve (lever set to left).

value: 110 =110 bar.
Switch eff.engin
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Note:

If specified value is not attained, check pressure and current limi-
ting valve = >Page 48-127.

- Pinch off suction hose with hose clamp -3094-.

- Unscrew hose for pressure gauge -V.A.G. 1402- from adapter -
V.A.G 1402/3-.

— Unscrew adapter from pump

— Reattach expansion hose with banjo bolt and new seals to
pump.
— Remove hose clamp and start engine.

- Start engine and let it idle for approx. 2 minutes with front
wheels set to straight-ahead position.

4 _ Switch off engine and immediately check hydraulic fluid level,
paying attention to marks on reservoir/dipstick; top up to
"MAX" mark if necessary

- Check steering system for leaks

48-103

Vehicles with 6-cylinder engine

3094 \ 4 _ Pinch off suction and return pipes with hose clamps -3094-.
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4 _ Serew adapter V.A.G 1402/3 into pipe in place of expansion
hose.

4 _ Screw hose of pressure gauge onto adapter V.A.G 1402/3.
- Close pressure gauge shutoff valve (lever set to left).
— Attach injector plug to injector.

48-105

- Remove hose clamps and start engine.

— Take pump pressure reading from pressure gauge at idling
speed (measurement not longer than 10 seconds). Specifiad
value: 110 - 110 bar.

- Switch off engine.
Note:
Replace vane pump if specified value is not attained = > Page 48-
133.
s — Pinch.off-suction. and return pipes with hose clamps -3094-,
< Press spiing clipand remove.plug from injector,

i “iUnsérew hose for pressure gauge -V.A.G. 1402- from adapter -
V.AG 1402/3-

hold at hexagon of expansion hoss.
. — Attach injector plug to injector.
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- Remove hose clamps and start engine.

- Start engine and let it idle for approx. 2 minutes with front
wheels set to straight-ahead position.

4 _ switch off engine and immediately check hydraulic fluid level,
paying attention to marks on reservair/dipstick; top up to
"MAX" mark if necessary

- Check steering system for leaks

48-107

169 kW engine, tandem pump

— Remove cover for air intake elbow.
- Attach hose clamp -3084- to suction hose.
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4 _ Unscrew expansion hose -arrow- fram vane cell pump.

— Remove copper seal from banjo bolt and attach to adapter -
V.ALG 1402/3-.

- Screw adapter -V.A.G 1402/3- into vane pump in place of hol-
< low baolt.

— ressure gauge shutoff valve (lever set to left).

- Screw hose for pressure gauge -V.A.G. 1402- onto adapter -
V.A.G 1402/3-.

- Remove hose clamps and start engine.

— Take pump pressure reading from pressure gauge at idling
speed {measurement not longer than 10 seconds). Specified
value: 110 - 110 bar.

- Switch off engine.

48-109

Note:
If specified value is not attained, replace tanderm pump.
- Disconnect suction and return pipes with hose clamps -3094-.

- Unscrew hose for pressure gauge -V.A.G. 1402- from adapter -
V.A.G 1402/3-.

- Unscrew adapter from pump
R T ..—-Regattach expansion hose with banjo bolt and new seals to
SRR SRR o pump R

“+ 7 — Rembve hose clamps and start engine.

| ©— Start engine and Jet it idle for approx. 2 minutes with front
2 wheels set to straight-ahead position.

R 1 . Swiich off engine and immediately check hydraulic fluid level,
paying attention to marks on reservoir/dipstick; top up to
"MAX" mark if necessary
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48-933

48-933

Removing and installing
vane pump, 4-cylinder en-
gine

Note:
The power-assisted steering uses hy-
draufic fluid, part no. G 002 000.

1 - Tensioning bracket
2 — Cheese-head bolt, 20 Nm

3 - V-bek
4 2-valve spark-ignition engines:
9.5x 910 mm
4 4-valve engines: 9.5 x 880
mm

4 - Bolt with tensioning nut
4 Tensioning or replacing V-belt
=> Page 48-118

5 — V-belt pulley
#* V-belt pulley of crankshaft and
vane pump must line up.
# Different versions for vehicles
with 2- and 4-valve engines
6 - Hexagon bolt, 20 Nm
7 - Hexagon bolt, 25 Nm
8 - Washer
9 - Cheese-head bolt, 20 Nm
10 - Bracket

11 - Front swivel bracket

12 - Selflocking nut, 20 Nm
+ Always replace

13 - Hexagon nut, 20 Nm
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14 - Hexagon bolt, 20 Nm
15 - Rear swivel bracket
16 - Washer
17 - Hexagon bolt
18 - Washer
19 - Hexagon bok
20 - Expansion hose
4 Note different versions for

LHD and RHD vehicles

21 - Oil seal
¢ Always replace

22 - Banjo bolt, 50 Nm

48-933

48-113

23 - Vane cell pump

# Checking delivery pressure
=> Page 48-87

4 Servicing = > Page 48-121

4 Before installing, fill with hy-
draulic fluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

24 - Suction hose
# For vehicles with 2-valve en-
gine

25 - Qil seal
4 Always replace

48-933
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26 - Banjo bolt, 50 Nm
27 - Hexagon bolt, 20 Nm

28 - Suction hose

4 For vehicles with 4-valve en-
gine

4 If vane pump is provided with
screw fitting, suction hose is
secured by means of a hose
clamp = > Page 48-137, -
tem 15- and => Page 48-
138, -ltem 16-.

48-933
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4 " Loosen bolts -1- (second bolt not invisible]

“='Unda bolt -2-."
— Turn tensioning nut -3- accordingly.
= Note:

V-belt is properly tensioned if it can be deflected approx. 10 mm
with thumb between the two pulleys.

— Retighten all the loosened bolts.
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Removing and installing ZF
vane pump, 5-cylinder en-
gine

Note:
The power-assisted steering uses hy-
draufic fluid, part no. G 002 000.

1 - Banjo bolt, 50 Nm

2 - Ol seal
¢ Always replace

3 - Expansion hose
¢ Note that there are different
VEersions:

4 - Self-lacking nut, 20 Nm
+ Always replace

5 - Hexagon bolt, 20 Nm

6 - Bracket
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7 — Tensioning bolt
# Tensioning or replacing V-belt
=> Page 48-12¢

8 - V-belt
4 Size: 12.5 x 992 mm

9 — V-belt pulley
¢ V-belt pulley of crankshaft and
vane pump must line up.
4 Installation position: With pul-
ley fitted, "42" must be visible
from front.

10 - Hexagon bolt, 20 Nm

11 - Retainer

12 - Cheese-head bolt, 20 Nm

13 - Banjo bolt, 50 Nm
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- Undo nut -1-.

14 - Qil seal
4 Always replace

15 - Suction hose
16 - Hexagon bolt, 20 Nm
17 - Rear swivel bracket

18 - Vane cell pump

# Checking delivery pressure
=> Page 48-101

4 Servicing => Page 48-121

4 Before installing, fill with hy-
draulic Tluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

19 - Seltocking nut, 20 Nm
4 Always replace

20 - Hexagon nut, 20 Nm

21 - Front swivel bracket
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.= Turn bolt -2- of tensioner appropriately.
NO RE

Vwbéli-:is:properly tensioned if it can be deflected approx. 10 mm

“Tighten pur=1s,”

with thumb between the two pulleys.
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Servicing vane pump, ZF
pump

Notes:
¢ The vane pump uses hydraulic fluid,
part no. G 002 000

¢ All parts marked with an asterisk
are contained in the repair set and

are to be replaced when servicing.
4 Moisten all sealing elements with

hydraulic fluid before installing.

1 - Housing

4 Blow through ducts

O~ b w N

@r 2 - Spring

48-121

3 - Pressure and current limiting val-

ve

4 Insert in housing

4 Checking = > Page 43-127,
do not disassemble

4 — Assembly fastener for pressure
and current limiting valve

¢ Carefully prise out with a
small screwdriver

Note:

Assembly fastener is pretensioned
with pressure spring.

4 Inserting = >Fig. 1

5 - Moulded support for seal *
¢ Position on seal

N 10 6 — Seal *

3 n
12 7 - Transfer plate
13

14
15

16
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8 - Stator
4 Installation position: Arrow on
stator must be visible after as-

sembly.

9 - Vane cells
¢ Ground (bright) end Tace -
arrow- faces outwards

10 - Circlip *
# Removing and installing = >
Fig. 4
Note:

The repair set corrtains two different
circlips. Always fit the same type of
new cirelip.

11 - Rotor
# Removing and installing = >
Fig. 4
12 - O-ring *
48-123
13 - Housing

# Fluid duct in both housing hal-
ves -arrow- must coincide on
assembly

Boalt, 15 Nm

¢ Apply -D6- when fitting,
screw long end into pump
housing

15 — Seal *
# Disassemble pump ta replace
# Extracting = > Fig. 2
# Driving home => Fig. 3

16 — Pump shaft with flange
# Check for scoring and running
marks, replace entire pump if
necessary
# Remove rotor and pump shaft
to replace seal
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\ Fig.1 Inserting assembly fastener for pressure and current limiting
valve in hole in housing

— The fastener holds the valve in position. Press in fastener flush
with hole in housing.

\ Fig.2 Pulling out seal

48-125

‘ . Fig.3 Driving seal home
= Fill space:between sealing lips with multi-purpose grease.

< Fig.4 Removing and installing cirelip

— Use pointed pliers to remove circlip -arrow- from groove; take
off rotor.
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Checking pressure and current limiting valve

Attention

If the pressure and current limiting valve is not functioning properly, this will
result in sporadic failure of the power steering.

- Check valve piston and hole in pump housing for wear.
Note:

There must not be any dirt in the holes in the valve piston.

Furthermore, the piston must move freely in the hole in the hou-

sing.

- Replace vane pump if maximum pump pressure is not attained
after performing this check.

48-127

. Removing and installing
Vickers vane pump, 5-
ylinder engine

assisted steering uses
did; part no. G 002 000.
¢ The Vickers pump is supplied as re-

placement part complete with fitted
V-belt pulley and front and rear
swivel brackets. Vickers pump ser-
vicing is not envisaged. If a ZF
pump is fitted instead of a Vickers
pump, the front and rear swivel
brackets must be ordered separately
and fitted on the ZF pump. For cost
reasons the same make should the-
refore always be fitted if at all pos-
sible when performing repairs.
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1 - Banjo bolt, 50 Nm

2 - Oil seal
+ Always replace

3 - Expansion hose

4 Note that there are different

VErSions:

4 - QOil seal
+ Always replace

5 - Hexagon bolt, 20 Nm
6 - Bracket

7 - Self-locking nut, 20 Nm
¢ Always replace

8 - Banjo bolt, 50 Nm

9 - Oil seal
¢ Always replace

48-129

11 - Oil seal

lied as replacement part
w V-belt pulley and
front and rear swivel brackets.

# Checking delivery pressure

=> Page 48-101

' Before installing, fill with hy-

13 -

14 -

draulic fluid at suction end and
crank by hand until fluid co-
mes out at pump outlet.

Tensioning bracket
Bolt with tensioning nut

4 Tensioning or replacing V-belt
=> Page 48-132
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15 - Cheese-head bolt, 20 Nm

16 — V-belt pulley
+ With pulley fitted, "4Z" must
be visible from front.
4 V-belt pulley of crankshaft and
vane pump must line up.

17 - Cheese-head bolt, 25 Nm

18 - V-belt
# Size: 12.5 x 992 mm

817 16 15 14 13
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4 _ Loosen nut -1-.
- Loosen bolt 2

V-belt is properly tensioned if it can be deflected approx. 10 mm
Cwith thumb between the twa pilleys.. . o
—Tighten bolt -2-.

- Tighten nut -1-, B
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123456

78 92101
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Removing and installing
tandem pump, vehicles

" Motes:

# The tandem pump uses hydraulic
fluid, part no. G.002 000.

.. # Always replace seals between the
- line‘tonnections.

+ Remove-cover for. air.intake elbow
ZUnserew securing ‘bracket for air in-
_take _glbow at cowl panel.
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123456

78 9101 12

151171819 20 7 22

123456

78 92101 12

— Unfasten bolt securing swivel brak-
ket to bracket

— Unscrew tensioning bracket from
swivel bracket

— Remove V-belt

- Unscrew lings from tandem pump

- Unfasten centre section of lock pla-
1e

- Remove bolt securing swivel brak-
ket to bracket and take out pump

48-141

2 ﬁexagbﬁ bolt, 20 Nm

3 -~ Cheese-head bolt, 20 Nm
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5 - Swivel bracket
6 — Collar nut
7 - Hexagon bolt, 20 Nm
8 - Retainer
9 - Hexagon bolt
4 Turn accordingly to tension V-
belt
10 - High-pressure hose
4 Hydraulic pump — pressure
accumulator
11 - Banjo bolt, 35 Nm
4 Only use banjo bolt with strai-

ner on end face

12 - Hexagon bolt, 20 Nm

48-143

13 - Banjo bolt, 50 Nm
14 - Expansion hose

15.— V-belt .. .

% Sizé: 12,5 x 1045.mm

Lo ¢ Tensioning and replacing = >
e Page 48-146 . =

16 - Hexaéoﬁ bolt, 20 Nm

17 — V-belt:pulley

4 Installation position: With pul-
ey fitted, "5Z" must be visible
frari front ©

Coflar nut;*20 Nm’
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19 - Cheese-head bolt, 20 Nm

123456 78 9101 12

20 - Tandem pump

4 Checking delivery pressure of
vane pump => Page 48-108

# Before installing, crank suction
end by hand until fluid comes
out at pump outlet

¢ Measuring pistan pump delive-
ry => Page 47-57

4 Servicing not envisaged, fit
exchange pump if necessary

21 - Suction hose

22 - Banjo bolt, 50 Nm

151617181920 M 22
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Tensioning or replacing V-belt for tandem pump

- Remove cover for air intake elbow

- Unscrew securing bolt for holder of air intake elbow at cowl
panel .. ... et e

- Press air intake elbow aside

Note:
Vebettiis properly tensioned if it:can be-deflected:approx. 10 mm
with thumb between the two pulieys.

- Tighten nuts -1- and -2-. - 5l
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|48-907
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Removing and installing
hydraulic fluid cooler for
vane pump

Vehicles with 4-cylinder and 4-
valve engine, vehicles with 6-
cylinder engine

1 - Oval-head bolt, 10 Nm

2 - Lock carrier

3 - Washer

4 — Bracket

5 - Tab

6 - Self-locking nut, 10 Nm
4 Always replace

7 — Washer

48-147

8 - Return hose
# Rotary valve housing - fluid
cooler

9 - Return hose
# Fluid caacler - reservair
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Vehicles with b-cylinder engine

1 - Suction hose
4 Route so that it does not cha-
fe

2 - Wing hose clamp
3 - Hydraulic fluid cooler
# Vehicles with 4-valve engine

feature an ail coocler with coo-
ling fins

4 - Hexagon bolt

5 - Pipe clamp

6 — Bracket

4 Screw to lock carrier at top
and lock support at bottom

7 - Self-locking nut, 10 Nm
* Always replace

8 - Washer
9 - Washer

10 - Selfdocking nut, 10 Nm
- 4 Always replace

1-Tab

12 - Reservoir

¢ Checking hydraulic fluid level:

"""" approx. 2 minutes with front
wheels set to straight-ahead
position.

- — Switch off engine and imme-

4o own diately check hydraulic fluid

level, paying attention to
marks on reservoir/dipstick;
L 10 MAXY mark if ne-

48-150

48-149 ——




Topping up hydraulic fluid - bleeding steering system

Notes:

& After performing assembly work or if there is a lack of hydrau-
lic fluid in the reservoir, always check steering system for lea-
kage => Page 48-15Z.

¢ Do not re-use hydraulic fluid which has been drained off.

4 After removing and installing steering components or renewing
hydraulic Tluid, it must be ensured on starting the engine that
the reservoir is not sucked completely empty.

When the engine is running, the steering system is automatically
bled after a while.

— Top up with hydraulic Tluid to "MAX" mark on dipstick

— Start enging and let it idle for approx. 2 minutes with front
wheels set to straight-ahead paosition.

- Observe fluid level in reservoir during this process. As soon as
there are no more bubbles rising in the reservoir, switch off en-
gine and immediately top up hydraulic fluid, paying attention to
mark on reservoir/dipstick
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Check steering system for leaks

= > Fault finding binder, Running gear
With engine idling

Attention

Always check steering system for leaks if there is a lack of fluid in the res-
ervoir.

- Turn steering from lock to lock and hold briefly (max. 20 se-

" it4. Performi the following visual inspections in this position:

Note: '~ L
Visualinspectiory -1- must be carried out in both positions.
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Removing and installing
fluid reservoir

Note:
The power-assisted steering uses hy-
draulic fluid, part no. G 002 000.

1 — Cap with dipstick and gasket
¢ Tighten firmly by hand
4 Observe "MAX" and "MIN"
marks on dipstick

2 - Washer
4 Not fitted when using combi
bolt, item 3

3 - Hexagon baolt, 10 Nm; Combi
Bolt, 10 Nm

4 — Reservoir
4 Capacity: approx. 0.85 |
# IT necessary, clean strainer
with white spirit
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¢ Note different versions on ve-
hicles with 4 and 5-cylinder
engine and on vehicles with 4-
cylinder/4-valve and 6-cylinder
engine

4 Checking hydraulic fluid level:

- Start engine and let it idle for
approx. 2 minutes with front
wheels set to straight-ahead
position.

- Switch off engine and imme-
diately check hydraulic fluid
level, paying attention to
marks on reservoir/dipstick;
top up to "MAX" mark if ne-
cessary

5 — Return hose
4 Note different versions depen-
ding on engine
# Remove servo unit to replace
an vehicles with 8-cylinder
engine
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6 - Wing hose clamp
7 — Wheel housing

8 - Grommet
4 Insert in wheel housing

9 - Wing hose clamp

10 - Suction hose
4 Note different versions depen-
ding on engine
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