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WORKSHOP MANUAL 944

This Workshop Manual describes all of the important operations for which special instructions are
required to assure proper completion. This manual is essential for shop foremen and mechanics,
who need this information to keep the vehicles in safe operating condition. The basic safety rules,
of course, also apply to repairs on vehicles without exception.

Only those repair jobs deviating from those of vehicle type 924 are described in the 944 Workshop
Manual. Refer to the 924 Workshop Manual for all other information.

The information is grouped according to repair numbers which are identical to the first two digits of
the warranty job codes.

The repair group index, list of contents and the register tabte are quick guides to find information in
the manual. The layout drawings in this manual are numbered in the order of disassembling and, if
necessary, also have information on assembly or installation and application of special tools.

Descriptions of design and function can be found in the service training course reference material.

This Workshop Manual will be kept up to date with Technical Information Bulletins, which will be
made part of the manual from time to time. We recommend that these bulletins be filed in the
standard type folder provided for this purpose.
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944 Front Wheel Suspension 40

Technical Data 924 S /944 /944 S /944 S 2

Front axle
Wheel Suspension Independent wheel suspension with steel or
light-alloy control arms and spring struts
(McPherson design).
Steel control arms: 944 up to MY '85/2
and 924 S
Light-alloy control arms: 944 as of MY '85/2
and 944 S /944 S2
Springs One coil spring per wheel, mounted coaxially
to the damper strut
Shock absorbers Double-acting hydraulic damper struts
standard:
VWorF+S
Special option: Koni / FS for 944 S2 with
M 031 as of MY '90
Stabilizers Standard Option
up to end of MY '86 Solid stabilizers Solid stabilizer
and 924 S 20 mm dia. 21.5 mm dia. or
tubular stabilizer
23 x 3.5 mm dia.
944 as of MY' 87  Solid stabilizers Tubular stabilizer
944 S 20 mm dia. or 25.5 x 4 mm dia.
(introduced during 21.5 mm dia.
MY'87) (including part of
production with M 404,
supplied as standard
equipment =
tubular stabilizer front
25.4 x 4 mm dia. and
solid stabilizer rear
18 mm dia.)
944 S2 Tubular stabilizer as for standard
26.8 x 4 mm dia. version
Technical Data 924 S/944 /944 S [ 944 S2 40-01

Printed in Germany - XXIV 1991



40 Front Wheel Suspension

TORQUE SPECIFICATIONS FOR FRONT AXLE

Location

Control arm to
cross member

Control arm to body

Control-arm bearing
to aluminum control
arm (caster eccentric)

Control arm to
steering knuckle

Cross member to body

Guard for hydraulic
bearing to cross
member

Tie rod to steering
knuckle

Stablizer linkage to
body

Clamp for stabilizer
to linkage

Stabilizer to steel
control arm

Stabilizer linkage
to aluminum control
arm

Plug for shock
absorber cartridge
Spring strut bearing
to spring strut
Panhead bolt to
clamping nut

40 - 02

Description

Self-locking
hex Nut

Hex bolt
Self-locking
hex nut
Self-locking
hex nut

Hex bolt

Hex bolt

Castle nut,
self-locking
nut

Hex bolt

Locknut

Locknut

Self-locking
hex nut

Threaded cap

Self-locking
hex nut

Soeket-head
bolt

Torque Specifications

Threads

M 12x1.5

M 10

M 12x1.5

M 10

M 12

M 6

M 12x1.5
M 12x1.5

M8

M8

M8

M 10

M 14x1.5

M7

Material

8.8

12

8.8

8.8

22 H

8.8

10.9

Tightening
torque
Nm (ftlb)

65 (48)

46 (34)

85 (63)

50 (37)

85 (63)

10 (7)

30+20 (22+14)

50 (37)

23 (17)

23 (17)

23 (17)

25 (18)

150 + 30
(111 + 22)

77 (57)

13 +3
(9.5 + 2.2)

Printed in Germany



944 Front Wheel Suspension

Location

Guard to steering
knuckle

Floating caliper to
steering knuckle

Spring strut to
steering knuckle

Spring struct to
body

Brake disc to
wheel hub

Track control arm
joint to steel
control ann

Light alloy wheel
to brake disc

Steel wheel to
brake disc

Description

Hex bolt
Hex bolt
Self-locking
hex nut
Hex nut

Hex nut

Hex nut

Light-alloy
wheel nut

Steel spherical

collar nut

Printed in Germany - XIII, 1987

Threads

M7

M 12x1.5

M 12x1.5

M8

M8

M7

M 14x1.5

M 14x1.5

I v v

Material

8.8

8.8

10

AlZnMgCU
15F53

10.9

Torque Specifications

40

Tightening
torque
Nm (ftlb)

10 (7)

85 (63)
100 (74)
25 (18)
23 (17)

25 (18)

130 (96)

130 (96)

40 - 03



40 Front Wheel Suspension 944

LIGHT ALLOY* CONTROL ARMS - MODIFICATIONS/NOTES

In 1985/2 models onward, the steel control arms were replaced by cast light alloy front-axle control
arms* characterized by increased rigidity and lower dead weight.

The rubber bearing was redesigned and the caster adjusting eccentric modified.

The ball-and-socket joint of the light-alloy control arm is not available as a spare part, because it
cannot be changed with convential workshop equipment. In the event of damage (e.g. if the
protective rubber cap should leak), the control arm must be replaced as a whole.

The light-alloy control arms can be installed in cars with steel control arms. Parts required are the
caster eccentric, the stabilizer to control arm linkage (stabilizer mounting point on control arm has
been modified) and the bearing parts.

*The 924 S is not fitted with light-alloy control arms.

_ ol

40 - 04 Light Alloy Control Arms, Printed in Germany
Modifications/Notes



944 Front Wheel Suspension 40

NOTES ON FRONT AXES, "87 MODELS ONWARD

- As of model year '87, all
4-cylinder cars will have
negative steering offset (r)

- The front axle of the 924 S
has not been modified
as the steering offset is
already negative

- To achieve a negative
steering offset (approx.
14.5 mm) in the 944/

944 S/944 turbo, the parts
listed below have been

modified
No./Designation The most important front-axle modifications
to the 944/944 S/944 turbo, '87 models onward
1 - Front-axle control arm Extended at outboard end
2 - Steering knuckle Wheel-bearing pin larger. Cars with ABS

have a hole to locate wheel-speed sensor (No. 3)
4 - Wheel hub

Modified geometry and wheel bearing seat
5 - Wheel bearing (taper

roller) Larger (from 928 S)
6 - Track rod Longer than before, same as in 924 S
7 - Spring strut bearing Modified to accommodate increased angle of

spring strut. King pin inclination has been
increased by approx. 4°to 20°

- - Rims Rim offset modified (except 924 S)

Printed in Germany - XIII, 1987 Notes on Front Axle, 40 - 05
“87 Models Onward
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944 Front Wheel Suspension 40

Running gear tuning (rubber-metal mounts) of 944 S2

Starting with Model Year 1991, a standardized version of the rubber-metal mounts of the running
gear was used.

Based on the former versions of "hard" as used on the 944 Turbo and 944 52 with M 030, and the
"soft" version fitted as standard equipment to the 944 52, an ideal state of tuning was determined.
This concerns both the front and the rear axle.

Please refer to page 42 - 04 for an overview of the  old and new versions (as used from MY
'91).
When performing repair operations, make sure this m odification is taken into account.

Running gear tuning (rubber -metal mounts) of 944 S2 40-07
Printed In Germany - XXIV, 1991
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944 Front Wheel Suspension 40

AJUSTING FRONT WHEEL BEARINGS

Wheel-bearing play is correct when
finger pressure applied to a
screwdriver (never use a turning
action or leverage) will still move
the thrust washer.

[EEY

. Remove wheel. Pry off hub cover
with two tire levers.

N

. Unscrew socket-head bolt of
clamping nut. Tighten the
clamping nut slightly while
turning the hub at the same time.

w

. Slacken clamping nut until finger
pressure applied to a screwdriver
is just enough to move thrust
washer. Do not rest
screwdriver on hub.

5. Re-check setting by moving thrust
washer, correct if necessary.

_ ole

4. Tighten socket-head bolt of
clamping nutto 13 + 3 Nm (9.5 +
2.2 ftlb) without turning
clamping nut.

Printed in Germany - XIIl, 1987 Adjusting Front Weel Bearing 40-1



40 Front Wheel Suspension

CHECKING PROTECTIVE CAPS OF BALL JOINTS ON CONTROL ARMS AND TIE RODS

The rubber caps fitted to the ball joints on the front axle may be damaged
by external influences, e.g. flying stones, or during assembly work. If a
protective cap leaks, the control arm or the joint of the tie rod must be
replaced, as dirt or moisture penetrating the joint will cause its
destruction. For this reason, we also recall the point contained in the
service plan for vehicle maintenance entitled:

Check tightness of all connections to steering gear, tie rods and control
arms, check operation and leaktightness of protective caps and joints.

We also recommend a visual check of the protective caps fitted to the
joints for leaks when work is performed on the front axle (visual
inspection).

Checking protective rubber caps of
ball joints on control arms

1. Raise car on lifting platform,
steering lock disengaged.

2. Turn front wheels to full lock.

3. Inspect visible surfaces on left
and right after cleaning. Press
rubber cap back with fingers to
reveal any hidden cracks.

4. Turn front wheels to opposite
lock and check other half of
rubber caps. Note on the tie-rod joints

Tie rod joints with different

A small area near the brake disc identification codes were used,
guard cannot be inspected visually. depending on type, model year and
Check this area by hand. model. Check that parts are

correctly matched to avoid any
negative influence en steering.

I v v,

944

40 - 2 Checking Protective Caps of XII1,1987 - Printed in Germany

Ball Joints on Control Arms
and Tie Rods
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TOOLS

Front Wheel Suspension

40

No. Description
1 Press tool
2 Press tool
3 Press tool
4 Press tool
5 Press tool
6 Press tool

Printed in Germany

Special Tool Remarks

9154
VW 511
P 85

P 263
VW 447 i

VWA433

Disassembling and Assembling Wheel Suspension

40 -3
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56 7 N 8 2 10 9 15
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944

No. | Description

1 |Bolt
M 12 x 1.5 x 40
2 | Washer

3 | Brake caliper

4 | Grease cap

5 | Clamping nut with
bolt

6 | Thrust ring

7 | Wheel bearing, outer

8 | Front wheel hub

with brake disc

9 | Radial oil seal

10 | Wheel bearing, inner

Printed in Germany

Qty.

Front Wheel Suspension 40

Note When:

Special
Removing Installing Instructions

Torque:85 Nm
(61 ft Ib)

Replace if necessary

Do not detach brake
hose for work on
front wheel suspen-
sion, but suspend
from suitable point
with piece of wire.

Pry off with two
tire irons

Adjust wheel
bearing play. Bolt
torque:13 Nm

(9 ft Ib)

Check, replacing
if necessary.
Lubricate with
multi-purpose
grease

Pack wheel bearings
and wheel hub with
approx. 60 grams of
multi-purpose
grease

Press out with a Replace, press in

screwdriver with VW 433. Use
VW 511 as support
underneath wheel
hub. Pack space
with multi-purpose
grease

Check, replacing if
necessary.
Lubricate with
multi-purpose
grease

Disassembling and Assembling Wheel Suspension 40-5
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No.

11

12

13

14

15

16

40 - 6 Disassembling and Assembling Wheel Suspension

Front Wheel Suspension

Description

Bearing outer race

Bearing outer race

Bolt

Washer

Cover

Steering knuckle

Qty.

1

944

Note When:
Special

Removing Installing Instructions
Heat wheel hub to Heat wheel hub to
120...150 C 120 ... 150C
(250 ... 300F). (250 ... 300 F).
Use VW 511 as sup- | nsert and press in
port underneath with P 263

wheel hub. Press out
with 9154

Heat wheel hub to
120...150 C

(250 ... 300 F).

Press out with P 85
and 9154. Use VW 511
for support

Heat wheel hub to
120 ... 150C

(250 ... 300F).
Insert with VW 447 i
and press in with
9154. Use VW 511
for support

Torque:10 Nm
(7 ft Ib)

Replace if
necessary

Check seats for
front wheel
bearings for wear

Straightening
is not approved.

[, 1982 - Printed in Germany



944 Front Wheel Suspension 40

DISASSEMBLING AND ASSEMBLING WHEEL SUSPENSION

Disassembling Assembling
1. Pry off grease cap with two tire irons. 1. Heat wheel hub to 120 ... 150 € (250 ...
300 F). Install small bearing outer race
2. Pry out radial oil seal with a large and press in against stop with Special Tool
screwdriver. P 263.

Be careful not to damage bearing surface
for seal

2. Press in large bearing outer race against
stop with Special Tools 9154 and VW 447 i.
Use Special Tool VW 511 as support
underneath the wheel hub.

3. Heat wheel hub with brake disc to 120 ...
150 € (250 ... 300 F). Press out small
bearing outer race.

4. Press out large bearing outer race with
Special Tools P 85 and 9154. Use Special
Tool VW 511 for support.

Printed in Germany Disassembling and Assembling Wheel Suspension 40-7



40 Front Wheel Suspension 944

3. Press in seal far enough so that it is flush with the
hub.

4- Adjust front wheel bearing play.

_ Tolve

40 - 8 Disassembling and Assembling Wheel Suspension Printed in Germany



944 Front Wheel Suspension 40

KONI SHOCK ABSORBER INSTALLATION CHART/REPLACING KONI SHOCK ABSORBER
CARTRIDGES*

In all 924 S models and the 944 until end of model year '86, only the
cartridge of Koni shock absorbers can be replaced. However, replacement is
only possible if the housing is not damaged (deformed).

In the course of model year 1982, the specifications for the compression and
rebound stages for the front and rear axles were changed. It is not possible

to adapt the initial version to the modified version by adjustment.

Replacement cartridges and replacement dampers are pre-set. Initial-design
shock absorbers and shock-absorber cartridges are no longer available as spare
parts. Install the modified shock-absorber cartridges or shock absorbers in

cars with original-design absorbers. Mixed installation is not permissible

unless two absorbers of the same design are fitted per axle.

SP No. and code of Specification** Application/installation
shock-absorber cartridges and code/paint finish of
complete shock-absorber
assembly
477 412 059 B Adjusted approx. | 944 initial design
1 turn from basic
Painted yellow setting black, yellow ring
944 343 059 00 Adjusted approx. | Modified design
1/2 turn from (installation in course
Painted yellow with basic setting
blue adhesive tape of model year 1982)
(color-code dot) 944 until end of model
year '86.
924 S

black, blue ring or
yellow, blue ring

(944 343 059 Q1)*** Adjusted approx. | Sports running gear
2 turns from basic | M 030, 944 until end
Painted yellow with setting of model year '86,
green ring (col or-code 924 S
dot) - black (only used with
green dot).
- black, height-
adjustable

- yellow, green ring

*  Applies only for 924 S all models and for 944 until end of model year '86.

**  These specifications are approximate values. Precise adjustments are
made in the factory with a shock-absorber testing machine. This is the
only way of attaining the specified absorption forces. Replacement
cartridges and replacment shock absorbers are pre-adjusted.

*** Not available as spare part. Same design as 944 343 059 00, but with
different setting.

Printed in Germany - XVI, 1987 Koni Shock Absorbers, 40-9
Installation Chart/Replacing
Koni Shock Absorber Cartridges



40 Front Wheel Suspension 944

Procedures for Adjusting Rebound Travel

1. Push down piston rod completely. Turn piston
rod (without using force) until adjusting cam
engages in opening of valve. Mark engaging
position on piston rod and housing with chalk.

2. Now turn piston rod according to required
absorbing force. Use a 7 mm wrench socket
for turning.

Left (anticlockwise)  Piston rod facing up
(installed position)

I
Softer rebound travel 3

. Unscrew four mounting nuts of spring
strut mount on wheel housing. Take out

Right (clockwise) Piston rod facing up spring strut

(installed position)
|
Harder rebound travel

3. After finishing adjustments pull up piston rod
again to disengage the adjusting mechanism.

Removing Shock Absorber
Cartridge

[T

1. Remove wheel. Take brake hose out of holder
on spring strut.

4. Compress coil spring with VW 340 or a
2. Mark position of spring strut to steering standard coil Spring Compressor.
knuckle. Do this carefully to make sure of unscrew self-lpcklng nut and take off
correct camber and toe. Remove hexagon stop and bearing flange.
head and eccentric bolt on steering knuckle.

40 - 10 Adjusting Koni Shock Absorbers Printed in Germany
Replacing Koni Shock Absorber Cartridge
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5. Release coil spring and take all parts off of
piston rod.

6. Clamp shock absorber in a vise (fitted with
soft jaws) and unscrew cap with 9186 or
equivalent. Pull out old cartridge.

Po—

Printed in Germany - XXIV, 1991

Front Wheel Suspension

Replacing Koni Shock Absorber Cartridge

40

Installing Shock Absorber
Cartridge

1. Remove any escaped oil in the housing
and clean inside of housing.

2. Install new cartridge. Do not forget spacer
between cap and cartridge (supplied
loose). Tighten cap to torque of 150 + 30
Nm.

Note:

The shock absorber housing may be filled with
thin oil or ATF to improve cooling.

However the shock absorber housing should
not be more than max. 2/3 full. if cartridge is
touching bottom of housing.

If too much oil is added, it would run out of
housing when hot. This would automatically
cause incorrect diagnosis (defective absorber).

3. Install spring strut in car after assembling.
Line up spring strut with marks accurately
when bolting. Do not only adjust on the
camber eccentric, but also compensate the
play of the hexagon head bolt in the lower
bore. Replace all self-locking nuts and
tighten to specified torque.

4. Check axle alignment with tester, since it
can not be sure that car still had specified
values before removal of spring strut or
values were within tolerances.

40-11
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Koni shock absorbers with externally adjustable con traction stage

The externally adjustable Koni damper (with adjustable front-axle height) is used for the sport
running gear M 030 as of MY '87. Adjustment is as on the 944 Turbo.

Shock absorber strut Adjusting values Application/Installation
System/ldentification

Twin-tube gas shock absorber, adjusted by approx. 3/4 | height-adjustable sport running
painted yellow, turn from basic setting gear as of MY '87 for 944/944
height-adjustable (right-hand lock/softest S/944 S2

Part no. engraved (on shock contraction stage)

absorber tube above the
threads for height adjustment)

Adjusting the contraction stage

1. Remove protective cap from piston rod. 2. The adjuster thumbwheel allows the
Place adjuster thumbwheel on adjusting adjusting screw to be rotated continuously
screw. in order to trim the damping force to suit

the operating conditions.

Always start from zero position (right-hand
lock/softest contraction stage).

Always adjust both wheels of one axle at
the same time and by the same number of
turns.

Stiffer contraction stage
turn to the left (counterclockwise)
Softer contraction stage

turn to the right (clockwise)

Note

To adjust, do not use a pair of pliers but only
the genuine adjuster thumbwheel.

87/993

3. Remove adjuster thumbwheel and put on
protective cap (always remove adjuster
thumbwheel following adjustment in order
to avoid potential damage to the hood).

40-12 Koni shock absorbers with externally adjustable con traction stage
Printed in Germany - XVIV, 1991
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Tolerance groups of coil springs
General Information

The coil spring versions differ from each other by their length and hardness (spring rate).
They are identified by corresponding color marks.

In addition, each spring version is also subdivided into two or three tolerance groups, respectively
(tolerance of spring rate + 4%).

Assembly notes

For repairs, always fit springs with identical colo r marks . Since the vehicle is subject to
settling of the suspension with increasing mileage, this may result in uneven vehicle height if only
one spring is replaced. We therefore recommend the spring to be exchanged in pairs.

Replacing springs in pairs is not required in the case of vehicles with height adjustment facility
(sport running gear M 030).

Survey

Coil spring part no. en 477 411 105 Q, spring rate 21.8 N/mm, wire dia. 12.0 mm

Application: 944 / 924 S with standard and sport sh  ock absorbers

Group Length, removed Spring force F at length L; = 251 mm Color dot
1 approx. 381 mm 2727 - 2800 N 1 blue
2 approx. 381 mm 2800 - 2873 N 2 blue
3 approx. 381 mm 2873 -2946 N 3 blue

Coil spring part no. 477 411 105 G, spring rate 24. 1 N/mm, wire dia. 12.3 mm

Application: 924 S and 944 up to end of MY '86 with  sport running gear M 030

Group Length, removed Spring force F at length L; = 251 mm Color dot

1 approx. 359 mm 2502 - 2560 N 1red

2 approx. 359 mm 2560 - 2629 N 2 red

3 approx. 359 mm 2629 - 2698 N 3red
Tolerance groups of coil springs 40-13
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Coil spring, part no. 944 343 531 00,
inconstant wire dia. 11.7 - 12.2 mm
Application: 944 as of MY '87 with sport running ge

spring rate 28 N/mm,

ar M 030 (Koni shocks)

Group Length, removed Spring force F at length L; = 220 mm
1 approx. 329 mm 2850 - 2950 N
2 approx. 329 mm 2950 - 3050 N

Coil spring, part no. 951 343 531 00
Application: 944 S with stand. shock abs. (unpress.

Group Length, removed Spring force F at length L; = 251 mm
1 approx. 407 mm 3265 - 3355 N
2 approx. 407 mm 3355-3445N
3 approx. 407 mm 3445 - 3535 N

Coil spring, part no. 951 343531 01 , spring rate 21.8 N/mm, wire dia. 12.0 mm
Application: 944 S with sport shock absorbers (gas filled shock absorbers)

Group Length, removed Spring force F at length L; = 251 mm
1 approx. 396 mm 3034 - 3118 N
2 approx. 396 mm 3118 - 3202 N
3 approx. 396 mm 3202 - 3286 N

Coil spring, part no. 944 343 531 02 , spring rate 23.8 N/mm, wire dia. 11.3 mm
Application: 944 S2 with standard shock absorbers

Group Length, removed Spring force F at length L; = 244 mm
1 approx. 378 mm -

2 approx. 378 mm -

3 approx. 378 mm -

40 - 14

944

Color dot

1 x white 1 x blue
2 x white 1 x blue

), spring rate 21.8 N/mm, wire dia. 12.0 mm

Color dot

1 white
2 white
3 white

Color dot

1 yellow
2 yellow
3 yellow

Color dot
1 purple
2 purple
3 purple

Tolerance groups of coil springs
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Coil spring, part no. 944 343 531 03 , spring rate 23.8 N/mm, wire dia. 11.3 mm
Application: 944 S2 with sport shock absorbers up t o MY '89

Group Length, removed Spring force F at length L; = 244 mm Color dot

1 approx. 367 mm - 1 turquoise
2 approx. 367 mm - 2 turquoise
3 approx. 367 mm - 3 turquoise

Coil spring, part no. 944 343 531 01 , spring rate 28 N/mm, inconstant wire dia. 11.7 - 12.2 mm
Application: 944 S2 with sport running gear M 030 ( Koni shock absorbers)

Group Length, removed Spring force F at length L; = 220 mm Color dot
1 approx. 329 mm 3050 - 3150 N 1 white - 1 yellow
2 approx. 329 mm 3150 - 3250 N 2 white - 1 yellow

Coil spring, part no. 944 343 531 04 , spring rate 28 N/mm, wire dia. 11.6
Application: 944 S2 with Turbo running gear tuning (M 031/asof MY 90/ F + S shock abs.)

Group Length, removed Spring force F at length L; = 241 mm Color dot
1 approx. 348 mm 2881 - 2961 N 1 beige
2 approx. 348 mm 2961 - 2040 N 2 beige
3 approx. 348 mm 3040 - 3120 N 3 beige
40 - 15

Tolerance groups of coil springs
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Technical Data 924 S /944 /944 S /944 S2

Rear axle
Suspension independent suspension with trailing arms
Springs one round transverse torsion bar per wheel
Torsion bar dia. refer to adjustment values for frontand
rear-axle spring brace adjusting values
(page 44 - 2a)
Shock absorbers double-acting hydraulic shock absorbers
standard: F + S
Option: Koni /F + S for 944 S2 with
M 031 as of MY '90
Stabilizers Standard Option
944 up to end of MY '86 14mm
and 924 S
944 as of MY '87
and 944 S 18 mm*
(including part of (introduced during
production with M 404 MY '87)
as part of
standard equipment =
Solid stabilzer 20mm
18 mm dia. and for sport running
Tubular stabilizer gear M 030
25.4 x 4 mm dia.)
944 S2 16mm 16 mm with
M 030/ M 031
Spring brace adjustment Page 44 - 2a
(Spring brace inclination)
Spacers 21 mm per wheel (for steel trailing arms)

* Some examples of 944 MY '89 feature 16 mm stabilizers with 24-mm dia. torsion bars.
Refer to Technical Information Gr. 4 No. 8/89

Technical Data 924 S /944 /944 S /944 S2 42-01
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Location

Bearing flange to
cross tube

Bearing flange to
body

Thrust bearing to
bearing flange

Thrust bearing
to body

Support bearing to
body

Support bearing to
strut

Trailing arm to
rear-axle strut

Trailing arm to
rear-axle strut

Trailing arm to cross
tube

Shock absorber to
body

Shock absorber to
steel trailing arm

Shock absorber to
aluminum trailing arm

Adjusting lever to
spring strut

Stabilizer linkage to
rear-axle strut and
stabilizer

Stabilizer clamp to
rear-axle cross tube

Description

Hex bolt

Locknut

Locknut

Hex bolt

Hex bolt

Locknut

Locknut/

camber eccentric

Locknut

Locknut

Hex nut

Hex nut

Hex bolt

Locknut,
eccentric
hex bolt

Locknut

Hex bolt

42-02 Torque Specifications

Threads

M 10

M2x1.5

M 10

M 10

M 10

M8

M 12x1.5

M 12x1.5

M 12x1.5

M 12x1.5

M 12x1.5

M 14x1.5

M 16x1.5

M 10

M8

Material

8.8

8.8

8.8

10

10

8.8

10

8.8

944

Tightening
Torque
Nm (ft Ib)

46 (30)

70 (52)

46 (30)

46 (30)

46 (30)

23 (17)

90 (66)

103 (76)

61 (45)

61 (45)

61 (45)

123 (91)

245 (180)

46 (34)

23 (17)

Printed in Germany
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Location

Brake backplate to
steel trailing arm

Wheel hub to rear
wheel shaft with
steel trailing arm

Wheel hub to rear
wheel shaft with
aluminum trailing arm

Axle shaft to
transmission and
wheel shaft

Guard to brake
backplate or trailing
arm

Brake caliper to
brake backplate or
trailing arm

Brake-pipe holder to
brake caliper or
trailing arm

Brake-pipe holder to
brake backplate or
trailing arm

Cable holder to arm

Brake disc to wheel
hub

Light-alloy wheel to
wheel hub

Steel wheel to wheel
hub

Rear Wheel Suspension, Axle Shaft

Description

Hex bolt

Castle nut

Locknut

Multi-spline
bolt

Hex bolt

Hex bolt

Union nut

Hex bolt

Hex bolt

Countersunk
head bolt

Light-allay
wheel nut

Steel spherical
collar nut

Printed in Germany - XXIV, 1991

Threads

M 10

M 24x1.5

M 22x1.5

M8

M6

M 12x1.5

M 10x1

M 6

M6

M6

M 14x1.5

M 14x1.5

42

Material Tightening
Torque
Nm (ft Ib)

10.9 58 (43)

C 45 380+ 70
(280 + 52)

8 500 (368)

12.9 42 (31)

8.8 10 (7)

8.8 85 (63)

5.8 12 (9)

8.8 10 (7)

8.8 10 (7)

8.8 5.0 (3.6)

AlZnMgCu 130 (96)

15F53

10.9 130 (96)

Torque Specifications 42-03



42 Rear Wheel Suspension, Axle Shaft 944

Running gear tuning (rubber-metal mounts) of 944 S2

Starting with Model Year 1991, a standardized version of the rubber-metal mounts of the running

gear was used.

Based on the former "hard" versions as used on the 944 Turbo and 944 S2 with M 030, and the
"soft" version fitted as standard equipment to the 944 S2, an ideal state of tuning was determined.

This concerns both the front and the rear axle.

When performing repair operations, make sure this m

Front axle and rear axle

e

L1
L]
)
)
|

)

) @ 3

%

U

—
A

1 = Spring strut mount
2 = Stabilizer

42 - 04

soft
soft

odification is taken into account.
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571/572

Running gear tuning (rubber-metal mounts) of 944 S2
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42

Front axle and rear axle

S
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o
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e (T
H I
o B
o
573/574
1 = Control arm flanbloc soft
2 = Control arm rubber mount soft
3 = Transverse tube thrust mount hard
4 = Rear-axle trailing arm flanbloc hard
5 = Support mount soft
6 = Rubber mount bearing flange soft
Running gear t uning (rubber -metal mounts) of 944 S2 42-05
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TOOLS

No. Description Special Tool Remarks

1 Holder VW 441 or equivalent
2 Press tool VW 402

3 Pipe VW 415 a

4 Press tool VW 412

5 Puller US 1.078 Standard, e. g. Kukko 20 - 2
6 Circlip pliers Standard

7 Pipe VW 454

8 Thrust pad VW 433

9 Feeler blade gauge Standard

10 Micrometer US 1025 Standard

Printed in Germany Disassembling and Assembling Trailing Arm 42 -1
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1 2 2 7 6 5

42-2 Disassembling and Assembling Trailing Arm Printed in Germany
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No. | Description

1 Seal

2 Mount

3 | Rear wheel shaft

4 | Bearing inner race

5 | Spacer, inner

6 |Seal

7 | Circlip

8 | Ball bearing

9 | Spacer tube

Printed in Germany

Rear Wheel Suspension, Axle Shaft

Qty.

1

Note When:

Removing

Drive out alter-
nately with a chisel

Press out with a
two-claw puller

Press out with
a tire iron

Drive out with
a soft mandrel

Disassembling and Assembling Trailing Arm

Installing

Replace

Replace, press in

Press in, do not
forget spacer
no. 5, thin coat
of Optimoly HT
for splines

Pull in with
VW 454

Replace when
scored,
position
correctly

Replace, pack
space with multi-
purpose grease

Measure thickness
with a feeler
gauge, make sure
of correct fit

Press in

42

Special
Instructions

Available
circlips:
(2.95 mm -
only 924)
2.00 mm
2.05 mm
2.10 mm
2.15mm
2.20 mm

42-3
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Note When:
Special
No. | Description Qty. | Removing Installing Instructions
10 | Roller bearing 1 | Knock out with a If bearing has
soft mandrel edging on only

one side of cage,

it must face the

wheel
11 | Trailing arm 1 Pack cavity in Welding and

wheel bearing straightening are not

housing and in approved.

the bearings with
approx. 80 grams
of multi-purpose
grease

42 - 4 Disassembling and Assembling Trailing Arm I, 1982 - Printed in Germany
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DISASSEMBLING AND ASSEMBLING TRAILING ARM

Disassembling Assembling

1. Press out rear wheel shaft. 1. Check rubber/metal mount, bearings,
seals, wheel shaft and spacers for weatr,
damage or scoring, replacing damaged
parts.

2. Press in ball bearing against stop

2. Press out seal with a tire iron.

3. Remove circlip. Knock out ball bearing and
roller bearing with a suitable mandrel.
Openings opposite each other in the wheel
bearing housing can be used to make
disassembly easier.

Printed in Germany Disassembling and Assembling Trailing Arm 42-5
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3. The axial play of rear axle bearings can be 6. Lubricate ball bearing with multipur-
adjusted to 0 ... 0.05 mm by thickness of circlip.  pose grease.
The following circlips are available. Drive in seal with Special Tool VW 433

(with trailing arm on wood support) or
2.00 mm with VW 415 a, 402, 412 and 441 until
2.05 mm against stop.
2.10 mm Pack space between sealing lips with a
2.15 mm multipurpose grease.
2.20 mm
Note
4. Install thinnest circlip (2.00 mm) and drive Approx. 80 grams of grease in wheel bearing

against bearing outer race with Special Tool  housing and in wheel bearings.
VW 415 a.

Measure gap between circlip and groove upper

edge at several points.

7. Press in rear wheel shaft (do not forget
spacer).

5. Install circlip with correct thickness and maki
sure it fits correctly.

Example:
Initially installed circlip 2.00r
0.10 mm feeler gauge blade fits
in gap
0.15 mm feeler gauge blade does +0.10r
not fit
Required circlip thickness 2.10r

42 - 6 Disassembling and Assembling Trailing Arm Printed in Germany
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8. Install spacer tube. Drive in roller bearing with a
suitable piece of pipe. If bearing has edging on only
one side of cage, this side has to face out.

9. Pullin roller bearing inner race with Special Tool
VW 454, outer spacer and castle nut.

Printed in Germany Disassembling and Assembling Trailing Arm 42 -7
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944 Rear Wheel Suspension, Axle Shaft
TOOLS

No. Description Special Tool Remarks

1 Pressing out mandrel P 297 a

2 Circlip pliers Standard tool

3 Pressing tool VW 432

4 Pipe VW 415 a

5 Extractor e.g. Kukko 15-17 Gr. 2

6 Pressing out/in tool VW 459/1

VW 459/2
7 Pressing tool VW 412

Printed in Germany - V, 1985

Disassembling and Assembling
Aluminum Trailing Arm

42
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42-10 Disassembling and Assembling Aluminum Trailing Arm Printed in Germany



944

No.

10

Printed in Germany - XllI, 1987

Description

Self-locking nut

Washer

Socket-head
bolt

Backer
Drive shaft
(axle shaft

with rear-wheel
shaft)

Wheel hub

Trailing arm

Circlip

Inclined
ballbearing

Silentbloc
rubber mount

Qty. | Removing

Because of
lack of space
(exhaust
assembly).
begin by dis-
connecting
shock absorber
from trailing
arm on left-
hand side

Drive out
with P297a

Heat trailing
arm to 120°-
150<C. press
out with
pressure
piece VW 432

First pry out
inner rubber
mount

Note When:

Installing

Replace.
tightening
torque: 500 Nm
(368 ftlb)

Tightening
torque: 42 Nm
(31 ftlb)

Check for
damage, apply
a thin coat of
Optimoly HT to
splines

Press in wheel
hub by placing
wheel hub on a
suitable support
and applying
pressure to
inner race of
inclined ball-
bearing with
drift VW 415 a

Replace if
damage is
suspected

Replace if
necessary

Heat trailing

arm to 120°-
150%C, insert
new bearing and
press home with
VW 432.

Aluminum Trailing Arm

Rear Wheel Suspension, Axle Shaft 42

Special
Instructions

Page 42 - 12

Reworking is
impermissible

Replace, press Page 42 - 14
in
Disassembling and Assembling 42-11
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DISASSEMBLING AND ASSEMBLING ALUMINUM TRAILING ARM

Removing/Disassembling Note
1. Take off rear wheel. Unscrew self-locking Push up the transmission end of the shaft in
nut on drive shaft. direction of the intermediate shift lever on the

transmission when moving out the left drive
shaft, due to the lack of space (exhaust
assembly).

5. Remove brake hose on trailing arm, by
removing the spring lock and unscrewing
the brake pipe.

Plug brake hose or hold down brake pedal
slightly with a pedal prop.

Take wires for brake pad wear indicator out
of holder.

2. Disconnect parking brake cable on parking
brake lever.

3. Unscrew vibration damper on trailing arm.
Lift trailing arm slightly with a suitable jack
to avoid tension on the mounting bolt.

4. Unscrew axle shaft bolts on transmission
and move out the complete drive shaft
(axle shaft + wheel shaft).

42 - 12 Disassembling and Assembling Aluminum Trailing Arm Printed in Germany
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944 Rear Wheel Suspension, Axle Shaft

6. Take plug for brake pad wear indicator
out of holder and disconnect.

7. Unscrew brake caliper and remove brake
disc.

8. Drive out rear wheel hub with Special
Tool P 297 a.

Printed in Germany - V, 1985

9. Remove parking brake shoes and
spreader arm. Pull parking brake cable
out of trailing arm.

10. Remove trailing arm after unscrewing on
spring strut and rear axle cross tube.

Note

Mark position of trailing arm to spring strut for
installation later (toe, camber).

11. Take off brake guard and remove circlip
for angular ball bearing.

Disassembling and Assembling 42-13
Aluminum Trailing Arm
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12. Heat trailing arm to 120 ... 150°C. Press
out angular ball bearing with Special Tool

VW 432 and a suitable base.

13. If applicable, remove rubber mounts.
Drive out inside rubber mount slightly
with a flat chisel applied alternately
and finally pry out with two tire irons.
Drive out inside rubber mount with a
suitable pressure piece.

42-14 Disassembling and Assembling Aluminum Trailing Arm

944

14. If applicable, press bearing inner race off
of wheel hub with an extractor and
Special Tool P 297 a.

Assembling/Installing

1. Set up and align trailing arm under a
press on VW 459 and suitable bases for
installation of the wheel bearing.
Remove trailing arm again and heat to
120 ... 150°C. Insert angular ball bear-
ing and press in slightly on the aligned
bases.

Printed in Germany
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3. Press in wheel hub after installation of
the circlip.

4. Install trailing arm. Tighten bolts and
nuts to correct tightening torque (see
page 42 - 02/03). Mount spreader arm
and parking brake shoes (see pages
46 - 11 to 46 - 15).

Note

Insert drive shaft before mounting the
vibration damper on the trailing arm on
the left side.

2. If applicable, press in new inside and

outside rubber mounts against stop. 5. Adjust parking brake. Bleed brakes.

Check wheel alignment.

Printed in Germany - V, 1985 Disassembling and Assembling 42-15
Aluminum Trailing Arm
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Koni - Shock absorbers - References for 944 / 924 S

42

The contraction stage of Koni shock absorbers may be adjusted. Spare shock absorbers are

preadjusted.

Notes for 944 models fitted with steel trailing arm s
In the course of Model Year 1982, the adjusting values of the shock absorbers (pressure and

contraction stage) were modified.

Adapting the original version to the modified setting by adjusting the shocks is not possible. The
original version of the shock absorbers is no longer available. In case of repairs, vehicles fitted

with

the original absorber type should be fitted with the modified shock absorbers. Combining original
and modified versions is only permissible if identical shock absorber pairs are used on each axle.

Part no. /
Identification

477 513 031 J**
painted yellow
Mounting boss
dia. 12 mm

944 333 031 00**
painted yellow, with
blue adhesive tape
Mounting boss

dia. 12 mm

951 333 032 01 **
painted yellow
Mounting boss
dia. 14 mm

944 333 032 01 ***
painted yellow
with green tape
Mounting boss
dia. 14 mm

951 333 032 04**
painted yellow,
Mounting boss
dia. 14 mm

Adjusting values*

adjusted approx. 1 turn,
starting from basic setting

basic setting adjusted
by approx. 1/2 turn

basic setting adjusted

by up to approx. 1/2 turn

in some cases, adjusted by
1 turn (red dot)

adjusted approx. 1 turn
from basic setting

adjusted approx. 1 1/4 turn
from basic setting

Application/ Installati on

944 with optional shock
absorbers
(M 474) and steel arms.
Orig. version (no longer
available /
note above instructions)

944 with optional shock
absorbers

(M 474) and steel arms.
Modified version.

Introduced during Model Year
1982

944 |/ 924 S with optional
shock absorbers (M 474) and
aluminum arm

924 S with sport running gear
M 030 (aluminum arms)

944 with sport running gear M
030
and aluminum arms

*  The adjusting values are approximative. Precision adjustment is carried out in the factory
using shock absorber test equipment.

**  Part no. engraved near mounting boss of shock absorber

*** |dentical to 951 333 032 01, but with modified setting.
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The contraction stage of Koni shock absorbers may be adjusted. Spare shock absorbers are

preadjusted.

Part no. /
Identification

951 333 032 01 **
painted yellow,
Mounting boss
dia. 14 mm

951 333 032 08**

painted yellow, with 2 blue
color dots offset by

180 deg.

Mounting boss

dia. 14 mm

951 333 032 04** painted
yellow, with 2 white

dots offset by 180 deg.
Mounting boss

dia. 14 mm

Adjusting values*

basic setting adjusted by
up to 1/2 turn

in some cases adjusted by
1 turn (red dot)

basic setting

adjusted by approx. 1 1/4
turn from basic setting

To adjust the contraction stage, refer to page 42 - 19

Application/ Installation

944 S with optional shock
absorbers (M 474)

944 S2 MY '89 with optional
shock absorbers (M 474)

944 S [/ 944 S2 with
sport running gear M 030

* The adjusting values are approximative. Precision adjustment is carried out in the factory
using shock absorber test equipment.

** Part no. engraved near the mounting boss of the shock absorber.
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Adjusting the Koni shock absorbers

Operations for adjusting the contraction
stage

3. Rotate the protective tube/piston rod:
1. For shock absorbers on cars fitted with

aluminum rear-axle trailing arms, remove To the left B Protective tube/piston
the rubber auxiliary spring (bump stop) (counterclockwise) rod points

from the protective tube before adjusting up (installation

the shock absorber. Bores are provided for position)

this effect below the mounting boss of the

shock absorber. Engage a length of wire softer contraction stage

into the bores and push the auxiliary rubber
spring down and out of the protective tube
and take it off the shock absorber.

To the right A Protective tube/piston
_ (clockwise) rod points up
Caution: (installation position)

Take care not to damage the piston rod. softer contraction stage

87/962

2. Push protective tube and piston rod
assembly all the way down. Rotate
protective tube (but do not apply a force)
until the adjustment device engages. Mark
engagement position on the protective and
shock tube using a piece of chalk.

87/964

Adjusting the Koni shock absorbers 42-19
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4. After adjusting the shock absorber, pull
protective tube/piston rod up again to
disengage the adjustment device.

If required, (on cars fitted with aluminum
rear-axle trailing arms) refit the auxiliary
rubber spring.

42-20 Adjusting the Koni shock absorbers
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Wheels and tires
Tire condition / tire pressure

Tires are safety-relevant items that are only capable of meeting the requirements applicable if they
are run at the correct tire pressure and with sufficient tread depth.

The tire pressures indicated are minimum pressures. The tires must never be run at lower
pressures since this affects roadholding in a negative manner and may lead to severe tire
damage.

Valve caps protect the valve against dust and dirt and therefore help prevent leaks. Always screw
on caps tightly and replace missing caps.

For safety reasons, do not limit tire checks to checking the tire pressure but also check for

sufficient tread depth, ingress of foreign matter, pinholes, cuts, tears and bulges in the sidewall
(cord breakage)!

Tire pressure of cold tires (summer and winter tire )

up to end of MY '89

924 S /944 944 S* [ 944 S2
front 2.0 bar excess pressure 2.5 bar excess pressure
rear 2.5 bar excess pressure 2.5 bar excess pressure
as of MY '90

944 S2 MY '90 944 S2 as of MY '91
front 2.5 bar excess pressure 2.5 bar excess pressure
rear 2.5 bar excess pressure 2.5 bar excess pressure

(optional:

3.0 bar excess pressure)

Collapsible spare tire

front and rear 2.5 bar excess pressure for 8 PR 89 P tires
2.2 bar excess pressure for 4 PR 83 P tires

* Due to changes in standards and legislation, "V" and "ZR" tires for the 944 S require tire
pressure that deviate from the values indicated in the Owner's Manual.
Always use the new tire pressures indicated above. Relevant adhesive labels are available
from all official Porsche dealers.

Wheels and tires 44 - 01
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Tire and wheel survey / tire specification characte  r

For a tire and wheel survey for summer and winter tires, refer to the relevant Technical Information
(T1), Group 4.

When replacing summer tires, check for the correct tire specification character. The
specification character N 1 or N 0, respectively, helps to distinguish summer tires approved by
Porsche from other versions of identical tire type and the same tire size. The tires approved by
Porsche are also identified in the corresponding TI.

Important Notes

From My '87 (with the exception of the 924 S model) , the rim offset of the wheels has been
modified. Wheels designated for cars as of MY '87 must not be mounted on older vehicles.

In the same manner, wheels for cars made before MY '87 must not be fitted to vehicles produced
from MY '87.

On vehicles equipped with brake pad wear indicators, counterweights to a max. weight of 40 g
may be fitted on the inside of 15-inch light-alloy disc wheels (due to space limitations at the front
axle).

If required, use 2 weights.

44 - 02 Wheels and tires
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944 Wheels, Tires, Alignment 44

Sample measuring chart up to end of MY '89

Sample measuring chart up to end of MY '89 44 - 03
Printed in Germany - XXIV, 1991



424 Wheels, Tires, Alignment 944

44 -0 Blank Page



944 Wheels, Tires, Alignment

Sample test card 1990 models onward

Sample test card 1990 models onward
Printed in Germany - XXI, 1989
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Wheel Alignment Values - 924 S/944/944S/944 S?2
The following values apply at curb weight according to DIN 70020 (car with full fuel tank, spare

wheel and tools).
Values for USA and Canada are given in brackets.

Wheel Alignment Values

Specified Value and Tolerance Max. Difference
Until end of '89 Mod. Since '90 Mod. *  |Left to Right
Front Axle
Toe - unpressed +10'+5 +10't5
Toe difference angle -40'to -40'to Can only be affected
at 20°lock - 1°50 - 1°50 by replacing steering
arms
Camber -20'+ 15 0°+ 10' 10" until end of '89
models
20" since '90 models
Caster 230' + 30 230' + 30’ 30'
- 15 - 15
Rear Axle
Toe per wheel 0°t5' +10' £ 10' 10
Camber -25'+ 30 -45'+ 20' 30'
(- 1°£ 20 (- 1°+ 20 30

* The changed wheel alignment values also apply to the 944 Turbo. Please note in the 944 Turbo
manual. They will be corrected in the next supplement.

44 -2 Wheel Alignment Values -924S/944/944S/944 S 2
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Wheels, Tires, Alignment

Ride Level Height and Spring Strut Values

Front Axle

944 /944 S M 030/ M 637

(spring struts adjustable in height)

944 S2 M 030

(spring struts adjustable in height)

Rear Axle

924 S/944/944 S
until end of 1988 models

Standard (steel + alu. arms)
Torsion bar dia. 23.5 mm

M 030/ M 637 until end of
1986 models
Torsion bar dia. 24.5 mm

M 030/ M 637 87/88 models
Torsion bar dia. 25.5 mm

Since 1989 models

944 standard with
torsion bar dia. 23.5 mm

944 S 2 standard with
torsion bar dia. 24 mm

944 /944S2 M O030/M 031
torsion bar dia. 25.5 mm

*  Max. left to right difference in ride level height:

Spring strut adjustment
(angle of spring strut)**

23°
(2430' USA. Canada)

20°

18°

23°
(24°30' USA. Canada)

Conv.23°
Coupe 22°

18°

10 mm.

44

Ride level height*
bolt lower edge

of rear arm mount
below wheel center
146 £ 10 mm

130 £ 10 mm

Ride level height*
strut mt. center (torsion bar
center) below who ctr. (value)

-3.5+10mm

-18.5+ 10 mm

-18.5+ 10 mm

-3.5+10mm

-10.5+ 10 mm

-18.5+ 10 mm

Height of bumper is decisive for USNCanada cars. Distance from measuring surface
(road/level floor) to upper edge of bumper must be 522 + 20 mm on the rear axle. On the
front axle this distance must be 526 £ 20 mm or 533 = 20 mm for the 944 S2.

** Max. left to right difference: 0,5°

height by approx. 5 mm.

. 1°changes in spring strut inclination changes th e ride level

Wheel Alignment Values - 924 S/944/944S /944 S?2

Printed in Germany - XXI, 1989
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CHECKING WHEEL ALIGNMENT

Check wheel alignment with an optical or electronic tester. Testing
procedures are described in the instructions supplied with the pertinent
tester. The following requirements must be fulfilled before commencing with
the wheel alignment test.

- Car at curbweight to DIN 70020, i.e. ready-to-drive car with full fuel
tank, spare wheel and tools.

- Correct joint and wheel bearing play.
- Specified tire inflation pressure and uniform tire treads.

If both the front and rear wheel alignment of a car are concerned, first
check and correct the rear wheel alignment. Have steering wheel and steering
gear in middle position when adjusting toe-in.

FRONT AXLE

Adjusting Camber Adjusting Caster

Camber is adjusted by turning the Version | = Cars with steel
eccentric bolt (arrow). control arms

Version Il = Cars with aluminium
control arms

Version | = (Steel Control Arms)

Caster is adjusted by moving the
rear control arm mount laterally.

44 - 2b  Checking Wheel Alignment Printed in Germany - XXI, 1989
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Version Il (aluminum control arms)

Undo self-locking hexagon nut A on caster ex-
center B. Turn the caster excenter B to set the
specified value. Depending on the position of
the excenter, use a 19 mm open-end wrench
(range C) or a 32 mm wrench (range D).

(Hexagon nut tightening torque
A =85 Nm (63 ftlb))

85/47
Adjusting the toe

Preliminary operations: Center steering box in
the center position using Special Tool 9116.

If the steering wheel is offset, try to achieve
an optimum value when relocating the wheel.
Remove Special Tool 9116 afterwards.

Notes on vehicle measurement
Printed in Germany - XXIV, 1991

44

Block steering wheel in center position using
a steering wheel locking tool and adjust toe
at the tie rods.

Toe difference angle

The toe difference angle is not adjustable (and
may be modified only by exchanging the steer-
ing levers).

Rear axle

Height check/height adjustment *

Measuring points: Center of torsion bar and
wheel center, both measured from road con-
tact surface.

Adjusting value: refer to page 44 - 2a.

If required, correct rear vehicle height at the
two-part spring brace by loosening mounting
bolt A and adjusting with eccentric bolt B.

* On vehicles with ride height adjustment
feature, also check and adjust the front
axle height. For adjusting values, refer
to page 44 - 2a.

44 - 3
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Adjusting Camber Adjusting Toe

Loosen bolted connection between spring Adjust toe by moving trailing arm in slots
strut and trailing arm. Also loosen stabilizer of spring strut. Use Special Tool 9171 for
suspension in cars with a stabilizer. this step.

Adjust to specified value by turning the
camber eccentric.

Without Stabilizer

With Stabilizer

44-4 Checking Wheel Alignment Printed in Germany
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INSTALLING AND REMOVING ALUMINUM WHEELS ON VEHICLE

General Information

Aluminum wheel nuts must be loosened and tightened only with special tool

P 300.

The aluminum wheel nuts can shear by reason of:

- use of unsuitable tools (the wheel nuts are held only by about 2/3

of total depth)
- excessive tightening torque

- excessively jerky loosening (impact wrench)

- lack of or unsuitable lubricant

If this were to happen, the calott would shear off of the wheel nut's
hexagon exactly at the point of transition, thus impairing removal of the

nm.

Installing & Removing

1. Always use a Special Tool P 300 in
perfect condition. Other socket
wrenches, wrench sockets, or wheel
bolt wrenches must not be used.
Impact tools must never be used,
regardless of circumstances.

2. Lubricate threads and calott with
Optimoly TA.

3. Always tighten nuts to specified
torque of 130 Nm (96 ftlb)

Printed in Germany - VII, 1986

Removal with
Sheared - off
Nut(s)

The rim can be taken off
the wheel hub without da-
mage using the tools listed
below. However, damage to
the wheel bolt(s) cannot be
avoided.

I. Compass saw, 17.5 mm
diameter. This tool can be
used after grinding dow
and smoothing inside diameter
(welding seam must be ground
down).

[I. Shaft for mounting compass
saw.

[ll. Commercially-available
hand drill

Installing and Removing Aluminum 44-5
Wheels on Vehicle
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Delivery and Supply Sources

Sauer-Werkzeug GmbH & Co. KG
Humboldstr. 53

2000 Hamburg 76

Tel.: 040/223322
2296666

Telex: 214120

Order No.
303 017 - Compass saw 17.5
303 161 - Adapter, size 1

or on commercial market

Manufacturer: The Cooper Group
Deutschland GmbH

7122 Besigheim

Order No.

261 110 00 - Compass saw 17.5-H 111

264 020 00 - Adapter M 402 H

1. Grind off calotte with the mentioned tools.
Work with a speed of approx. 450 rpm to guaran-
tee good chip removal. Also bleed tool.
The calotte will jump off of the wheel bolt after
complete removal of threads from the sheared
off wheel nut.

Note

The wheel rim might be ground slightly during this
step, but this is not important.

2. Replace pertinent wheel bolt(s) on removed wheel
hub.
Use a proper size drift for removal and installation.
Front wheel hub must be heated to 120 - 150°C
for this step.

44-6 Removing and Installing Aluminum Wheels on Car
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944 Anti-lock Braking System

GENERAL

As of model year '87, the Porsche 944,944 S and 944 turbo are available
with an anti-lock braking system (ABS) as an optional extra (M593).

The anti-lock braking system represents an important contribution to the
enhancement of active safety in the car.

It prevents the wheels locking in an emergency stop until shortly before

the car comes to a halt, thus assuring full steerability and directional
stability. In addition, the system optimizes the braking distance
corresponding to the varing degree of grip between wheel and road surface.

Nevertheless, it is still up to the driver to adapt his style of driving to
road and weather conditions and to the changing traffic situation.

The decisive advantage of ABS is in the stability and manoeuvrability which
it affords to the car in moments of danger - when the brakes are fully
applied even when the car is cornering.

In design and method of operation, the ABS is basically identical with that
fitted to the 928 S.

The 944 ABS is described in the Customer Services Information Sheet, '87
Models WKD 493 210.

Note:

The ABS control unit is matched to the approved tire dimensions. The use of
unapproved tires can lead to different wheel speeds which the control unit
interprets as different road speeds at the car's axles.

If the difference in rolling radius exceeds a certain amount, the control

unit deactivates the ABS and the ABS pilot lamp lights up.

ABS hydraulic unit changed from model year 1988 (blocking diode, for ABS
pilot lamp shifted from the hydraulic unit into valve relay.

Printed in Germany - XVI, 1987 General
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ABS - DIAGRAMMATIC VIEW

The three-channel ABS manufactured by Bosch has a separate speed sensor for
each wheel. A front/rear braking circuit split is used (black/white split),

in other words, one braking circuit acts on the front axle (push-rod

circuit) with the second acting on the rear axle (floating circuit).

1 - Tandem brake master cylinder

2 - Hydraulic unit

3 - Speed sensor (cross-pole), front*
4 - ABS control unit

5 - ABS pilot lamp

6 - Stoplights

7 - Speed sensor (flat-pole), rear*

* Each wheel-speed sensor is accompanied by an impulse ring with 45 teeth. The front-axle
impulse rings are pressed onto the front-wheel hubs, the rear-axle units are milled onto the
wheel shafts.

45 - 02 ABS - Diagrammatic View Printed in Germany
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Positions of ABS components

The control unit is mounted on the wheel arch
in the passenger-side footwell.

The ABS relay is on central electric board.
944 = relay G20
968 = relay G22

The hydraulic unit is installed beneath the
right-hand front fender.

The solenoid-valve and pump-motor relays
are mounted on the hydraulic unit.

1 - Solenoid-valve relay
2 - Pump-motor relay
3 - Braking-force regulator

Positions of ABS components
Printed in Germany - XXVI, 1993
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- ABS Control unit

- Hydraulic control unit

- ABS relay (G 20 on CEB)

- Central Electric Board

- To starter terminal 30

- ABS plug connector (RHD only)
- ABS wiring harness

- Combination lead 4 x

- Four-pin plug (near CEB)
MP VI - Ground pin - control unit

- Ground lead - hydraulic unit

TIOGTMMmMOoOO >

45 - 04 Circuit Diagram, Electrics

a - Pump motor

b - Pump relay

C1 - Solenoid valve, front left
C2 - Solenoid valve, front right
Cs - Solenoid valve, rear

d - Valve relay

e - Diode

g1 - Speed sensor, front left
g2 - Speed sensor, front right
g3 - Speed sensor, rear left
g4 - Speed sensor, rear right

h - Stop light
k - ABS lamp in combination
instrument

944
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IMPORTANT NOTES ON TROUBLESHOOTING AND ON THE ABS TEST PROGRAM

A test program with ABS tester must be carried out after certain repairs to
the ASS (see Function testing, page 45 - 06). ABS Test Plan, Sheet No.
WKD 493 710 is required for this test and for troubleshooting.

Printed in Germany - XI11,1987 Important Notes on Trouble- 45 - 05
shooting and ABS Test Program
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IMPORTANT NOTES FOR WORKING ON CARS WITH ABS

Note the following when working on cars with ABS:

Welding

Disconnect the plug from the
electronic control unit before
using electric welding equipment.

Painting

The maximum short-term load which
can be placed on the control unit
during painting is 95C; the
maximum long-term load (approx. 2
hours) is 85T.

Charging battery

When using a fast charger,
disconnect the battery from the
electrical system.

Installing battery

When the battery is reinstalled
after removal, retighten both cable
clamps correctly.

Assisted starting

Do not use a fast charger to start
the engine.

Multi-pin plug of electronic
control unit

Never disconnect or reconnect the
multi-pin plug of the electronic
control unit while the ignition is
switched on.

Function testing

After any work on the braking
system which did not effect parts
directly involved in the ABS, a
simple function check is all that

is required. In other words, the
pilot lamp in the instrument

cluster must go out when the engine
is started, if the ABS is intact.
Work of this nature includes
replacing brake pads, brake hoses,
brake discs, brake unit, tandem
master cylinder, brake cables and
parts of the parking brake lines

not connected to the hydraulic

unit.

If work is carried out on the
hydraulic unit* (the electronic
control unit*) the wheel-speed
sensors or the lines or if units
are replaced, for example when
accident damage is repaired, a
function test must be carried out
with the ABS tester.

* - Itis impermissible to repair or disassemble hydraulic unit or

electronic control unit.

- The electronic control unit has a self-diagnosis testing facility. For
this reason, it is neither possible nor necessary to check the control
unit unless the check is carried out as part of a ABS test required
for other reasons and only when this test is carried out with the

Bosch K 7 - ETT 016.00/VAG 1516 testing equipment.

45 - 06 Important Notes for Working on

Cars with ABS

944
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REMOVING AND INSTALLING HYDRAULIC
UNIT

Removing

1. With ignition switched off,
disconnect ground lead from
battery.

2. Remove right-hand front wheel.
Mark respective positions of
wheel and wheel hub for
reassembly. Remove wheel-arch
inner panel.

3. Disconnect braking-force
regulator (installed in 944 S and
944 turbo only) and all brake
lines (Nos. 1 - 6) from hydraulic
unit.

Note:

If necessary, unclip the brake

lines from the holders in the wheel
arch. Insert stoppers immediately
to plug brake lines and connections
(risk of dirt penetrating the

system). If no stoppers are
available for the brake lines,

drain the reservoir beforehand and
cover the lines.

Printed in Germany - XIIl, 1987
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From brake master cylinder,
front-axle braking circuit
(code V in some cases)

From brake master cylinder,
rear-axle braking circuit
(code H in some cases)

Rear brake line (code h)

Braking-force regulator (only
944 S and 944 turbo)

Front left brake line (code 1)
Front right brake line (code r)

Removing and Installing 45-1

Hydraulic Unit
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4. Disconnect ground and remove 6. Move hydraulic unit and holder
mounting bolts from out slightly to gain access to
hydraulic-unit holder. strain relief for 12-pole plug

(No. 3). Disconnect strain relief
and remove plug.

Note:

The two relays for pump motor No. 2
and for the solenoid valve No. 1

can be replaced (page 45 -6/

45 - 7).

5. Remove cover from hydraulic unit.

7. Unclip ABS wire harness from
hydraulic-unit holder and remove
hydraulic unit with holder.

45 -2 Removing and Installing Hydraulic Unit Printed in Germany
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Installing

Note

1. Installation is ther
the above sequence.
ABS hydraulic unit modified as
from Mod. 88. Blocking diode for
ABS pilot light from the relay
socket integrated into the valve
relay (arrow).

Identifying feature: Recessed
cover with the marking ABS

Printed in Germany - XVI, 1987

Anti-lock Braking System 45

. Installation is the reverse of

the above sequence.

. Itis essential to bear the

following in mind:

- connect brake lines to
correct hydraulic-unit ports
(see page 45 - 1)

- check that brake lines are
correctly routed

. Bleed braking system and check

for leaks. Same procedure as
for cars without ABS.

. Install wheel-arch inner

panel and front wheel.
Conduct function test with
ABS tester.

Removing and Installing 45-3
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Hydraulic Unit

944

REMOVING AND INSTALLING ELECTRONIC CONTROL UNIT

Removing

Note:

The electronic control unit is in
the passenger-side footwell.

It is imperative to switch off the
ignition before disconnecting the
multi-pin plug from the control
unit or removing the control unit.

1. Disengage retaining spring
(spring lock) and disconnect plug
from electronic control unit.

45 -4 Removing and Installing
Electronic Control Unit

2. Unscrew retaining nuts and remove
electronic control unit from
holder.

Installing

Note:

When replacing, take care to ensure
that the correct control unit is

used.

The control unit may be confused
with that for the 928 models, model
year '86 and earlier (for

90-tooth impulse rings).

Externally, the only difference
between the control units is the
Bosch or Porsche number.

Printed in Germany
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1. Attach electronic control unit to
holder.

2. Re-connect multi-pin plug to
electronic control unit so that
it is securely seated.

The retaining spring must be
heard to lock into position.

Printed in Germany - XIII, 1987
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Removing and Installing
Electronic Control Unit
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REMOVING AND INSTALLING RELAYS

General

- The anti-lock braking system is equipped with three relays.

- The ABS relay (arrowed) is mounted on the central electrics unit (relay G
20) it supplies voltage to the ABS control unit, the pump-motor relay and
the solenoid-valve relay (circuit diagram page 45 - 04).

- The solenoid-valve relay and the pump-motor relay are situated beneath
the cover of the hydraulic unit.
The hydraulic unit is mounted in the rear of the right-hand front wheel
arch.

Removing and Installing ABS relay

Remove cover from central electrics
unit.

Remove or connect ABS relay
(electronic relay with overvoltage
protection) with ignition switched
off.

45 -6 Removing and Installing Relays Printed in Germany
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Removing and installing solenoid-
valve and pump-motor relays

1. Remove right-hand front wheel. 3. With ignition switched off,
Remove wheel-arch inner panel. withdraw solenoid-valve relay No.
1 (5-pole/as from Mod. 88,
6-pole, see Page 45-3) or pump-
motor relay No.2 (4-pole).

2. Remove hydraulic-unit cover.

4. Installation is the reverse of
the above sequence.

Printed in Germany - XVI, 1987 Removing and Installing Relays 45 -7
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REMOVING AND INSTALLING WHEELSPEED SENSORS, FRONT AND REAR AXLES

Front axle

Removing Installin

- With the ignition switched off, Note:
open and disconnect ABS cable
connector on spring strut - do not remove wheelspeed sensor
(No. 2). from its protective packing until

just before it is to be installed
(loss of permanent magnetism)
- Unscrew mounting bolt (hex

socket-head bolt) of wheelspeed - before installing, check that
sensor No.1 and remove wheelspeed there are no metallic particles
sensor from steering knuckle. (chips) on the magnetic edge of

the wheelspeed sensor

1. Apply Molykote Longterm 2 to
wheelspeed sensor and hole in
steering knuckle. Replace O-ring
of wheelspeed sensor.

45 -8 Removing and Installing Wheelspeed Sensors Printed in Germany
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2. Without using force, insert Rear axle
wheelspeed sensor in steering
knuckle and tighten hex _
socket-head bolt to secure. Removing
Tightening torque: 10 Nm (7 ftlb)

1. With ignition switched off, open
and disconnect ABS cable
connector on control arm.
Withdraw clip for
wheelspeed-sensor cable from
holder.

Unscrew wheelspeed-sensor
retaining bolt.

Note:

The distance between wheelspeed
sensor and impulse ring is a
design feature and cannot be
adjusted.

2. Remove wheel speedsensor from
3. Reconnect cable plug and place in trailing arm.
holder on spring strut.
If necessary, remove wheel.

4. Check operation with ABS
tester.

Printed in Germany - XII1,1987 Removing and Installing 45-9
Wheelspeed Sensors
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Installing

Note:

- do not remove wheelspeed sensor 3. Reconnect cable plug and insert
from its protective packing until in holder. Insert cable clip in
just before it is to be installed holder on trailing arm.

(loss of permanent magnetism)

- before installing, check that
there are no metallic particles
(chips) on the magnetic edge of 4. Check operation with ABS tester.
the wheelspeed sensor

1. Apply Molykote Longterm 2 to
wheelspeed sensor and hole in
trailing arm. Replace O-ring of
wheelspeed sensor.

2. Without using force, insert
wheelspeed sensor in wheel
carrier and tighten hex
socket-head bolt to secure.
Tightening torque: 10 Nm (7 ftlb)

Note:
The clearance between wheelspeed

sensor and impulse ring is a design
feature and cannot be adjusted.

45 -10 Removing and Installing Wheelspeed Sensors Printed in Germany
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Brakes, Mechanical

Technical data 924 S /944 /944 S/ 944 S2

Designation

Service brake
(foot brake)

Brake boosters
(light-weight construction)
Booster factor

Brake master cylinder**
(aluminium)

up to end of Model 86

as well as 924 S (@ in mm)
Model 87 onward

apart from 924 S (@ in mm)

Brake-power controller in the
rear-axle brake circuit
Switching pressure 1
reduction

factor

Brake disk @ front
rear

Active brake disk @
front
rear

Remarks, Dimensions Wear limit
924 S/944/944 | 944 S2 924 S/944/944 | 944
S S S2

Hydraulic two-circuit brake system with
front-axle/rear-axle brake circuit assignment
(black/white), brake booster, ventilated

brake disks with floating-frame caliper or fixed caliper

on front and rear axles.

The push-rod brake circuit is assigned to the front wheels.
Each fixed caliper has 4 pistons

@ 9inch @ 9inch
3.1 or 3.4% 3.4
23.81/19.05 -
23.81/20.64 23.81/20.64
33 bar / 046*** | 18 bar/046
(944 S only)
282.5 mm 298 mm (304 mm)
289 mm 299 mm
224.6 mm 245 mm (250,8
242 mm mm)

246 mm

*  Special running gear with brake system as on 944 Turbo from MY '89

**  Model 87 onward, apart from 924 S, boost factor 3.4

*** yehicles with ABS (special option for Mod. 87 onward / standard on part of production

vehicles

as of model year '90) with two central valves.

**xk 924 S and 944 without brake-power regulator

Technical data 924 S /944 /944 S/ 944 S2

Printed in Germany - XXIV, 1991
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Designation

Piston 0/ in front
brake caliper mm

rear mm

Brake-pad thickness, front
rear

Brake-pad surface per
front wheel

Brake-pad surface per
rear wheel

Total brake-pad surface

Thickness of new brake disk,
front
rear

min. brake-disk thickness**
after machining front
rear

Max. thickness tolerance of
brake
disk

Max. lateral run-out of brake
disk

Max. lateral run-out, installed

Lateral runout of wheel hub
max.

Max. raw depth after
machining

* Special running gear with brake system as on 944 Turbo from model year '89

Brakes, Mechanical 944
Remarks, Dimensions Wear limit
924 944 S2 924 S/944/944 | 944 S2
S/944/ S
944 S
54 2x36+2x40
(2 x 36 + 2 x 44)*
36 2x28+2x30
13 mm 13 mm 2 mm 2 mm
13 mm 13 mm 2mm 2mm
92 cm? 86 cm? (126 cm?)*
63 cm? 86 cm?
310cm? | 344 cm?(424
cm?)*
20.5 mm
20 mm 28 mm
24 mm
19.1 mm
19.2mm | 26.6 mm(30,6 18.5mm 26 mm (30
mm)* 18.6 mm mm)
22.6 mm 22 mm
0.02 mm
0.05mm |0.02 mm
0.1 mm 0.05 mm
0.05mm |0.1 mm
0.006 mm | 0.5 mm
0.006 mm

** The brake disk must only be machined symmetrically, i.e. the same

on both sides.

46 - 02

Technical data 924 S /944 /944 S/ 944 S2

Printed in Germany - XXIV, 1991



944

Designation

Brake-pedal play with
brakes bled and
engine stationary

Parking brake
(handbrake)

Parking-brake drum 0/
Width of brake shoes
Brake-pad surface per wheel

Brake-pad thickness

Brakes, Mechanical

Remarks, Dimensions Wear limit

924 S/944/944 S | 944 S2 924 S/944/944 S

approx. 10 mm

approx. 10 mm

mechanical, acting on both rear wheels

drum brake

180 mm
25 mm
85 cm?

4.5 mm

Technical data 924 S /944 /944 S/ 944 S2

Printed in Germany - XIX, 1989

180 mm 181 mm
25 mm

85 cm?

4.5 mm 2mm

46

944 S2

181 mm

2mm

46 - 03
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TORQUE SPECIFICATIONS FOR MECHANICAL BRAKE PARTS

Location

Socket-head bolt
to clamping nut

Caliper
to steering knuckle

Brake disc to wheel
hub

Guard to steering
knuckle

Wheel huh to rear-
wreel shaft with
steel trailing arms

with aluminum
trailing arms

Brake-pipe holder
to brake backplate
or trailing arm

Wire holder to
trailing arm

Guard to brake
backplate or
trailing arm

Brake disc to wheel
hub

Floating caliper to
brake backplate or
trailing arm

Brake backplate to
trailing arm

Parking-brake lever
to bod

46 - 04

Description

Socket-head
bolt
Hex bolt

Hex nut
countersunk
screw

Hex bolt

Castle nut

Locknut

Hex bolt

Hex bolt

Hex bolt

Countersunk
bolt

Hex bolt

Hex bolt

Hex bolt

Torque Specifications

Threads

M7

M 12x1.5

M8
M6

M7

M 24x1.5

M 22x1.5

M 6

M 6

M6

M 6

M 12x1.5

M 10

M8

Material

10.9

8.8

8.8

8.8

8.8

8.8

8.8

8.8

8.8

10.9

8.8

Tightening
Torque
Nm (ft Ib)

13+3
(9.5 + 2.2)
85 (63)

23 (17)
10 (7)

10 (7)

380 +70

(280 + 52)

500 (368)

10 (7)

10 (7)

10 (7)

5 (3.6)

85 (63)

58 (43)

21 (15.5)

944

XIX, 1989 - Printed in Germany



944

Location

Brake cable to yoke

Parking brake
cable to
turnbuckle

Brake booster to
connector

Connector to
firewall

Swivel on brake
push rod

Printed in Germany - XIX, 1989

Brakes/Mechanical Parts
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Description Threads Material Tightening
Torque
Nm (ft Ib)
Hex bolt M 6 8.8 8.5(6.2)
Nut M 6 8 8.5(6.2)
Hex nut M8 8 21 (15.5)
Hex nut M8 8 21 (15.5)
Hex nut M 10 8 35 (26)
Torque Specifications 46 - 05



46 Brakes/Mechanical 944

NOTES ON BRAKING SYSTEM, '87 MODELS ONWARD
Brake Discs
As of model year '87 and with the exception of the 924 S, the pot size

(distance X) of the brake discs has been changed because of the installation
of ABS (optional extra M 593).

Front brake disc Rear brake disc

Asbestos-free brake pads worldwide as from model 89 and as from

model 88 for Sweden, Norway, Denmark (FA = Textar T 400 / RA = Textar T 426).
May be retrofitted to the front and rear axles of all 924 S/ 944/ S44 S

vericles. A combination of asbestos-free / asbestos is hot permitted.

- Refer to page 46 - 07 for 944 S 2 brake pads.

46 - 06  Notes on Braking System XIX, 1989 - Printed in Germany
‘87 Models Onward



944 Brakes, Mechanical

Notes on four-piston fixed brake calipers

A four-piston fixed caliper brake has been in-
stalled in the 944 S 2.

944 S 2 vehicles built during model year 1989
have varying construction statuses.

This involves the following components:
- Front brake disks
Changed over to brake disks with semi-

ribs (arrow).

- Front cover panel
Cutouts enlarged to cool brakes.

- Four-piston fixed caliper, front and rear
Piston seal modified from wiper-ring ver-
sion to cap version.

- Brake pads front and rear
Type of brake pad changed

533

Notes on four-piston fixed brake calipers
Printed in Germany - XXIV, 1991
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The following applies to repairs or as-
sembly work:

Front brake disk
When replacing brake discs, ensure that the
same type are used right and left.

Front cover plate

The cut-outs for brake cooling must be the
same size left and right. If panels with large
cut-outs are installed, never use plates with
smaller cut-outs.

Four-piston fixed caliper
The same type of fixed caliper must be used
on each axle.

Brake pads

Only use the same type of brake pads on
front and rear axles. Never mix brake pads
with asbestos/without asbestos or asbestos-
free brake pads of various types.

When replacing brake pads, use Pagid S
537 - 537 (asbestos-free) on the 944 S 2.
Not aplicable to M 030 (large brake ca-
lipers, as for turbo from MY '89).

Use asbestos-free Textar T 400 brake pads
on all 944 turbo vehicles and on the 944 S2
with special running gear M 030.

46 - 07
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CHECKING THICKNESS OF BRAKE PADS

Cars Without Brake Pad
Wear Indicator

Replace brake pads when worn to thickness
of 2 mm.

Cars With Brake Pad Wear
Indicator
(Since 1984 Models)

Replace brake pads when brake pad indicator
lamp comes on, however at latest when worn
to thickness of 2 mm.

If brake pad wear is reported by the indicator
lamp, the warning contact (sensor with wire
and plug) must also be replaced. It will not be
necessary to replace the warning contact, if
brake pads are replaced when worn to a
thickness of 2.5 mm.

Replace warning contacts with ground wire
cores. If only the plastic part of the warning
contact is ground, replacement will not be
necessary.

1. Remove wheels to check brake pad
thickness.

Printed in Germany - 1ll, 1983

2. Inspect brake pads visually for wear.

Wear limit is reached, when pad has a
remaining thickness of 2 mm.

Checking Brake Pads 46 -1
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REMOVING AND INSTALLING BRAKE PADS

Removing 3. Cars with brake pad wear indicator:

Pull warning contact out of pad plate.
Note:

If brake pads can be re-used, mark them when
removing. Pads must not be moved from out-
side to inside and vice versa or from right to
left wheel. This would cause uneven braking
effect.

1. Remove spring-type locks for retaining pins.

Note:

Replace warning contacts with ground off or
ground wire cores. Warning contacts can be
re-used when there are only traces of grinding
on the plastic part of the warning contact.

4. Pull out inner brake pad with a suitable
tool, e. g. Hazet 1966-2 impact puller.
2. Remove retaining pins.

46 - 2  Removing and Installing Brake Pads Printed in Germany
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5. Pull out outer brake pad. This requires Note:
pressing out floating caliper frame until _ _
brake pad protrudes out of pin on floating To prevent brake fluid tank from overflowing,

draw off small amount of brake fluid before

pressing back piston.

Use syringe reserved exclusively for brake

fluids.

Brake fluids are poisonous and must not be
siphoned off through a hose.

caliper frame.

3. Clean brake pad bearing and sliding
surfaces in brake calipers with alcohol or
a cylindrical brush. Never use solutions
containing mineral oils or sharp edged
metallic tools.

4. Check 20°piston position and adjust with
piston turning pliers, if necessary.

Installing

1. Replace brake pads, which show deep
cracks, have become loose from back
plates or are covered with oil. Also in this
case replace all four pads of one axle.

2. Press back piston to initial position with
special tool.

Front Axle

Printed in Germany - 1ll, 1983 Removing and Installing Brake Pads 46 - 3
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Rear Axle

5. Install outer brake pad and press floating
caliper frame in direction of brake disc so
that pin engages in groove of pad back-
plate.

Note:

Apply a thin coat of grease on bearing and
sliding surfaces to prevent seizure of brake
pads in brake calipers through corrosion.

Use Optimoly HT (copper pastel or
Plastilube (Schillings, P. O. Box 1703,
7080 Aalen).

46 - 4  Removing and Installing Brake Pads

Brakes/Mechanical Parts

944

6. Install inner brake pad.

7. Install retaining pin and cross spring.
Cars with brake pad wear indicator:
Press warning contact into inner pad back-
plate.

8. Install spring-type lock.

9. Depress brake pedal of stationary car
firmly several times to move brake pads
to their normal operating position. No
check level of brake fluid in tank, adding
more if necessary.

Breaking In Brake Pads

New brake pads must be broken in during
the first 200 km. Only then will they reach
maximum friction and wear values. During
this time full stops from top speeds should
be limited to emergency situations.

Printed in Germany
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Brake pads for four-piston fixed caliper brakes, re moving and installing

The procedure for changing brake pads on
the 944 S 2 is the same as for other Porsche
models with four-piston fixed calipers.

Refer to the Workshop Manual for the 944
turbo for this procedure. In addition to this, ob-
serve the following:

Use the correct type of brake pad.
Notes on Page 46 - 07.

Replace damper plates each time

brake pads are changed. Remove the
damper plates before pressing the piston
back into the initial position.

On the 944 S 2. the damper plates are
only installed on four- piston fixed calipers
with cap seal (both front and rear axles).
Also please refer to suppressor and vibra-
tion damper survey in Technical Informa-
tion Group 4, No. 1/90.

The damper plates have an adhesive strip
and protective foil. The protective foil
must be removed before installation.

The brake-pad carrier plates (reverse
side of brake pads) must not be lubri-
cated.

Brake pads for four-piston fixed caliper brakes, re moving and installing
Printed in Germany - XXIV, 1991
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ADJUSTING BRAKE PUSHROD
Note:

The brake pushrod need only be
adjusted when:

- the brake booster has been
replaced - swivel has been
removed from brake pushrod

- pushrod or swivel have been
turned.

The brake pedal does not have a
stop. Its initial position is

reached when the braking unit
(brake booster + brake master
cylinder) are in the released
position. Since the brake pedal is
unsupported in its initial position
when the brake pushrod is correctly
adjusted, the fixed clearances in
the brake unit are assured.
Consequently, with the engine off
and brakes bled, approx. 10 mm of
pushrod play can be felt when the
brake-pedal pad is depressed by
hand.

Adjusting

1. Adjust length of brake pushrod by
turning swivel. The length from
brake booster-to-connector
(adapter) contact face to center
of swivel lockpin should be 186 +
1 mm or 207 + 1 mm (see page
47 - 11).

2. Tighten locknut.

3. Check stoplight switch setting.

Printed in Germany - XI11,1987

Brakes/Mechanical Parts 46

CHECKING STOPLIGHT SWITCH SETTING

The stoplight switch is a
mechanically operated switch
mounted on a bracket above the
brake-pedal pad. In the initial
position (neutral position) of the
brake-pedal lever, the distance
between stoplight and lever must be
5 mm. If necessary, turn mounting
nuts to change position of
stoplight switch until specified

gap of 5 mm is reached. Turn
mounting nuts in opposite
directions to lock.

Adjusting Brake Pushrod 46 -5
Checking Stoplight Switch
Adjustment
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CHECKING AND ADJUSTING PARKING
BRAKE

If no more than average force is
enough to raise the lever by more
than 2 notches without noticeable
braking effect. the parking brake
requires adjustment.

1. Jack up car and remove rear
wheels

2. Release parking brake and push
disc brake pads on rear wheels
back until brake disc can be
turned with ease.

3. Slacken adjusting nut on
turnbuckle until cable is slack.

4. Insert a screwdriver through the
hole in the brake disc and-turn
adjusting device until the wheel
is locked. Turn locking device in
opposite direction until wheel
can be turned freely. Follow this
by turning the adjusting device
back until the wheel can be
turned freely. and then turn back
(undo) by another 2 notches.

46 - 6  Adjusting Parking Brake

5. Pull up parking-brake lever 2
notches and turn adjusting nut
until wheels can just be turned
by hand (with the lever in 4th

notch, the wheels must be locked).

6. Release parking brake lever and
check that both wheels turn freely.

7. Lock adjusting nut.

944

XIX, 1989 - Printed in Germany
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MODIFIED SUSPENSION OF PARKING BRAKE CABLES

Since October 7, 1983 parking brake cables are suspended from the rear axle cross tube,
instead of the spring struts, so there is guarantee for free movement of parking brake cables
even during wheel bump travel.

Cars with the old suspension system can be converted to the new suspension. This is
accomplished by removing the straps on the spring struts and replacing them with retaining
straps on the left and right sides of the rear axle cross tube outside of the stabilizer mounts.

The retaining strap already installed on the left side of the rear axle cross tube (inside of
stabilizer mount) is not changed.

Parts Required: 2 x477711979 Retaining strap
2xNO0135101 Rivet base
2xN0135303 Rivet head

Old Suspension New Suspension
(since Oct. 7, 1983)

Printed in Germany - V, 1985 Modified Suspension of Parking Brake Cables 46 -6 a
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No.

10
11
12
13
14

15

46 - 8 Disassembling and Assembling Front Wheel Brake

Brakes/Mechanical 944
Note When:
Special
Description Qty. | Removing Installing Instructions
Bolt 2 Torque: 85 Nm
M 12 x 1.5x 40 (61 ft Ib)
Spring 2 Replace, if
necessary
Caliper 1 | Suspend from Do not mix up
suitable point with | left and right
a piece of wire. calipers if both
Only detach brake |were removed.
hose for repairs Bleeder valves
must face up
Grease cap 1 | Pry off with two
tire irons
Clamping nut with 1 Adjust wheel bearing
bolt play. Bolt torque:
13 Nm (9 ft Ib)
Thrust washer 1

Wheel bearing, outer 1

Front wheel hub 1
Nut 5
Washer 5
Bolt 5
Brake disc 1
Bolt 3
M7x10

Washer 3
Guard 1

Check, replacing
if necessary

Torque: 23 Nm
(17 ft Ib)

Replace, if
necessary

Check for wear
and damage. Mark
for installation

Torque: 10 Nm
(7 ft Ib)

Replace, if
necessary

Printed in Germany
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Disassembling and assembling notes

Disassembling Brake disc as of MY '87 for 944, 944 S
and 944 S 2
1. Remove brake caliper and suspend in a
suitable place (do not undo brake hose or - Brake disc may be dismantled without
brake line). removing the wheel hub. (Deviation from
explosion drawing and references on
2. Remove brake disc. Proceed according to page 46 - 7 /46 - 8)
model specified (refer to below
instructions). - Take off brake disc after having removed

the countersunk screws. If the brake disc
has seized and cannot be freed even by

Brake disc of 944 up to end of MY '86 applying light blows with a rubber ham-
and all 924 S mer, screw two hexagon bolts evenly into

both 8 mm threads of the brake disc and
- Remove wheel hub with brake disc. press off the disc.

- Mark installation position of brake disc
relative to wheel hub. Remove fastening
screws. Take off wheel hub.

88/64

Disassembling and assembling front wheel brake 46 -9
Printed in Germany - XXIV, 1991
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46 Brakes, Mechanical

Assembling

1. Check all parts for proper serviceable condi-

tion and replace if necessary.

. Clean centering surface of the brake disc
on wheel hub and apply a very thin coat
of Optimoly TA.

. Install brake disc.

If the wheel hub has been removed, insert
tapered roller bearing coated with multi-
purpose grease (Quantity for wheel bearing
and wheel hub approx. 60 g) and adjust
wheel bearing clearance (page 40 - 1).

. Refit brake caliper. Tighten mounting
bolts to 85 Nm (63 ft Ib).

944

Disassembling and assembling front wheel brake

Printed in Germany - XXIV, 1991
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* Parts only exist for steel trailing arms.
** Parts differ for steel and aluininum trailing arms

Printed in Germany - V, 1985 Disassembling and Assembling Rear Wheel Brake 46 - 11
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No.

4*

6**

10
11

12

13+
14
15
16

17

46 - 12 Disassembling and Assembling Rear Wheel Brake

Brakes/Mechanical

Description

Bolt
M12x 1.5x35

Washer
Floating frame
caliper

Spacer

Ctsk. screw

Brake disc

Spring

Support sleeve
Adjusting nut
Adjusting screw
Return spring

Brake shoe

Return spring
Thrust bar
Pivot pin
Circlip

Shaft

Note When:

Qty. | Removing
2

1 Set back brake.
First unscrew nut
(no. 23), if wheel
hub has to be
removed,

Special

Installing Instructions

Torque: 85 Nm

Replace if neces-
sary

Bleeder valve
faces up

Check for wear
and damage

Check for cor-
rect seating on
brake back-
plate or trailing
arm

Replace if neces-
sary; wear limit
2mm

Grease lightly

Grease lightly

944

Printed in Germany
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No.
18

19

20

21**

22*

23**

24

25*

26*

27*

28*

29*

* Parts only exist for steel trailing arms.
** Parts differ for steel and aluminum trailing arms.

Printed in Germany - V, 1985

Description

Operating lever
Bolt

- steel arms

- aluminum arms
Washer

- steel arms

- aluminum arms
Guard

Cotter pin
Castle nut for
steel trailing arms

Lock nut for alumi-
num trailing arms

Wheel hub

Bolt

Washer

Brake backplate
Spacer

Seal

1

4
3

Brakes/Mechanical 46

Note When:
Special

Qty. | Removing Installing Instructions
Torque: 10 Nm
Replace, if
necessary
Replace
Torque: Do not un-
380 + 70 Nm screw castle
for castle nut or lock nut
(tighten to to remove
380 Nm and parking brake
turn further cable and

to next cotter
pin hole);
500 Nm for
lock nut

Apply thin coat
of Optimoly HT

on splines

Torque: 58 Nm

Position correctly

Replace

Disassembling and Assembling Rear Wheel Brake

parking brake
shoes

46 - 13



46 Brakes/Mechanical 944

DISASSEMBLING AND ASSEMBLING REAR WHEEL BRAKE

Disassembling 3. Mount long lower return spring on parking
brake shoes, move in parking brake shoes
and insert in spreader lever.

1. Remove spacer. If wheel hub has to be

removed (not necessary for replacement of
parking brake shoes), unscrew castle nut
after removing cotter pin. Car must be
resting on its wheels to unscrew castle nut.

2. Turn automatic slack control in "loosen”
direction with a screwdriver applied through
hole in brake disc. Detach floating frame
caliper. Take off brake disc after removing
countersunk bolt.

4. Connect upper return spring. Pull parking
brake shoes apart and insert automatic
slack control.

3. Remove springs, automatic slack control
and upper return spring. Remove parking
brake shoes.

Assembling

1. Give automatic slack control, shaft on
spreader lever and sliding surfaces of
parking brake shoes a light coat of grease.

2. Assemble spreader lever.

5. Center parking brake shoes. Mount
springs.

46 - 14 Disassembling and Assembling Rear Wheel Brake Printed in Germany
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Note

Make sure that hooks of springs engage cor-
rectly in land of brake backplate or trailing
arm.

6. Recheck installation of parking brake shoes,
automatic slack control, return springs,
springs and spreader lever, correcting if
necessary.

7. Mount brake disc and brake caliper. Note
torque specifications.
Adjust and bleed brakes.

Disassembling and assembling rear wheel brake 46 - 15
Printed in Germany - XXV, 1992
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Checking brake disc lateral run out

1. Measuring requirements: No tilt play pres- 4. Fit dial gauge with a slight preload. Place
ent at wheel. If required, adjust wheel bear- measuring pointer on maximum diameter of
ing clearance of front wheels. braking surface.

2. Fit adapter plate (Special Tool 9510/1) to
wheel hub. Tightening torque of wheel
nuts (mounting nuts): 130 Nm.

1036A - 46

5. Rotate brake disc and read off runout on
dial gauge. Max. permissible runout of

1035 - 46 . .
fitted brake disc max. 0.1 mm.

3. Engage dial gauge holder, e.g. Ate Part
No. 03.9314-5500.3/01, into brake caliper,
determine center position and fit by turning
the wing screw.

Note

The floating frame of the floating-caliper brake
may touch the brake disc after the brake pads
have been removed. When rotating the disc,

Notes push back the floating frame if required.

If required, fit dial gauge holder with Ate con- Runout of removed

version kit, Part No. 03.9314-5510.3/01 brake disc ‘max. 0.05 mm
(longer wing screw and bracket for dial gauge Runout of wheel hub “max. 0.05 mm.
if required).

Four-piston fixed callper brake: = Make sure
the spreader spring locating lug at the mount-
ing plate of the fixed caliper is not damaged
when the dial gauge holder is fitted in place.

Floqting-ca_liper brake: 6. If the brake disc runout exceeds 0.1 mm,
To fit the dial gauge holder, the brake pads remove the brake disc and check runout of
must be removed. the wheel hub. Mark position of disc with

regard to wheel hub.

46 - 16 Checking brake disc lateral runout
Printed in Germany - XXV, 1992
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7. Check wheel hub runout as follows:
Measure once outside (arrow) and once
inside wheel stud area of hube face.

Lift off dial gauge carefully in cutout area of
wheel hub.

To fit the dial gauge, use either a magnetic
universal dial gauge holder, e.g. as
supplied by SNAP-ON (Order No. PMF
137), or a dial gauge holder (VW 387).

Notes

Make sure the brake hoses and brake lines
are not damaged when the brake caliper is
removed and installed.

The above SNAP-ON order no. PMF 137 is
valid for a complete dial gauge kit since the in-
dividual dial gauge holder is not available sep-
arately.

The dial gauge kit may also be used to check
the brake disc lateral runout.

1038 - 46

Checking brake disc lateral runout
Printed in Germany - XXV, 1992
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1039 - 46

8. Excessive wheel hub runout:
Replace wheel hub.
Wheel hub runout o.k.:
Cleaning level and centering surfaces of
brake disc and wheel hub. Then coat
centering surface of wheel hub with a thin
coat of Optimoly TA.
Fit brake disc to wheel hub in another posi-
tion, offset radially with regard to wheel
nub.
Repeat measurements with fitted adapter.
plate - Special Tool 9510/1.
If the lateral runout is still in excess of
0.1 mm, the brake disc must be replaced.

Note

If the brake disc runout has been reduced by
offsetting the brake disc with regard to the
wheel hub, one 6 mm countersunk screw
may be omitted if two 6 mm countersunk
screws had been fitted.

46 - 17
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Checking brake disc thickness

Measure brake disc thickness in approx. 8
places within the braking surface using a
micrometer.

1040 - 46

46 - 18 Checking brake disc thickness
Printed in Germany - XXV, 1992
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Tightening torque for hydraulic brake system

Location

Brake-pressure line to
master cylinder, brake
hose, distributor and
brake caliper

Brake-power regulator to
master cylinder or
hydraulic unit

Brake hose to brake
caliper

Bleeder screw to floating
caliper

Bleeder screw to fixed
caliper

Master cylinder to brake
booster

Brake booster to adapter
Adapter to firewall
Fastening bracket on
brake carrier or trailing

arm

Stop screw in master
cylinder

Threads

M10x1

M10x1

M10x1

M7

M 10

M8

M8

M8

M 6

M 6

Tightening torque for hydraulic brake system

Printed in Germany - XIX, 1989

Tightening Torque Nm (ftlb)

12(9)

14(10.5)

14(10.5)

4(3)

8(6) - 12(9)

21(15.5)

21(15.5)
21(15.5)

10(7.5)

7(5) - 10(7.5)

47
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NOTES ON BRAKING-FORCE BOOSTER

A braking-force booster is installed for the rear-axle braking circuit of the
944 S and 944 turbo.

The changeover pressure differs.

944 S 33/5

944 S 2/ 944 turbo: 18/5

924 S and 944 are not fitted with braking-force regulators

Location
Cars with ABS  : screwed in to port h of hydraulic unit.

Cars without ABS : screwed in to the brake master cylinder (intermediate
piston circuit).

Identification
Changeover pressure and reduction factor stamped on regulator.

33 or 18 = changeover pressure in bar 5 = reduction factor 0.46
(check correct correlation).

Notes on assembly

It is essential to ensure that correlation is correct. Under no circumstances
may braking-force regulators with a different reduction factor (e.g. 3 = 0.3)

be installed. When slackening and tightening the brake line, always counter by
holding the hexagon of the braking-force regulator. In contrast, never turn

the hexagon when removing or installing the regulator. The two flats at the
connecting thread are provided for this purpose.

47 - 02 Notes on Braking Force Regulator XIX, 1989 - Printed in Germany
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Notes on the four-piston fixed caliper
Assembly notes

Never separate the two halves of each
brake caliper from one another.

Disregard any information stating other-
wise, and alter any existing written documen-
tation to this effect.

It is possible to replace piston seals. wiper
rings and spring plates while fixed caliper is
assembled.

Always use brake-cylinder paste Unisilicon TK
44 N 2 when assembling brake pistons.

This also applies when repairing other brake
calipers. Unisilicon paste is available as a
spare part (Part No. 000.043.117.00).

86/937

X = never undo or tighten screws

Notes on the four-piston fixed caliper
Printed in Germany - XIX, 1989

47

In order to check that the brake caliper is in
the correct installation position, while brake
pads are installed, an arrow above the
Porsche trademark indicates the direction of
rotation for the brake disk.

11582

Modification to the four-piston fixed calipers
During Model year 1989. the type of piston
seal was modified from a wiper ring to a pro-
tective cap.

When replacing components, make sure
that the same type of fixed caliper is used
on each axle. Never mix different types on
one axle

47 - 03
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No.

10

11

12

Description

Spring lock

Retaining pin

Cross spring

Brake pad

Mounting frame

Spring guide
(front wheel brake
caliper)

Brake cylinder

Floating frame
Spring guide
(rear wheel brake
caliper)

Clamping ring

Cap

Piston

Note When:

Qty. | Removing

Knock ouf of
floating frame
with a plastic
hammer. Place
wood liner in
floating frame

Press out of
cylinder with
compressed air.
Use wood liner.
Caution!

47 - 2 Disassembling and Assembling Brake Caliper

Installing

Replace, if
necessary

Replace, if
necessary

Replace, if
necessary

Check, replacing if
necessary.

Wear limit: 2 mm.
It is recommended
to install pads
after installation

of brake caliper

Make sure slides fit

correctly on rear
calipers

Don't mix up left
and right spring
guides

Make sure of
perfect fit

Replace

Use brake cylinder
paste. Adjust
piston with 20°
gauge

944

Special
Instructions

Greater angle
on upper spring
guide outlet

Printed in Germany
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944
Note When:
Special
No. | Description Qty. | Removing Installing Instructions
13 | Seal 1 Remove with a Replace; install
plastic rod with brake cylinder
paste
14 | Dust cap 1
15 | Bleeder screw 1
16 | Slide (only on rear 2 Replace, if
wheel brake necessary
calipers)
Printed in Germany Disassembling and Assembling Brake Caliper 47 - 3
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DISASSEMBLING AND ASSEMBLING BRAKE CALIPER
Disassembling

1. Press floating frame off of mounting frame.

4. Press piston out of cylinder with
compressed
air.

2. Run mounting frame out of floating frame
after removal of spring guide (only on front
wheel brake calipers).

Note

Support piston firmly on a wood liner.
CAUTION!

3. Drive brake cylinder off of floating frame
with a plastic hammer applied alternately
on sides. Use a wood liner in floating frame
to avoid damage.

47 - 4 Disassembling and Assembling Brake Caliper Printed in Germany
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5. Remove seal with a plastic rod. 2. Drive brake cylinder with spring guide on to
floating frame with a soft mandrel applied
alternately.

3. Insert mounting frame. Be careful not to
damage the slides (slides only on rear
wheel brake calipers).

Assembling

1. Coat cylinder bore, piston and seal with a
very thin brake cylinder paste.
Press piston into cylinder in approximately
correct position (200 chamfer).

4. Adjust piston 20°position with a piston
turning pliers accurately (see page 46 - 3).

Printed in Germany Disassembling and Assembling Brake Caliper 47 -5
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Printed in Germany - XIII, 1987

Brakes/Hydraulics, Regulators, Booster

Removing and Installing
Brake Booster

47
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No.

10

11

12

13

14

15

47 - 8

Brakes/Hydraulics, Regulators, Booster

Description Qty. | Removing
Brake-fluid 1

reservoir

Hex nut 2

Washer 2

Tandem brake 1

master cylinder

Seal 1
Lockpin 1
Hex nut 3
Spring washer 3
Seal 1
Hex nut 4
Washer 4
Adapter 1
Brake booster 1
Seal 1
Swivel 1

Removing and Installing
Brake Booster

944

Note When:

Special

Installing Instructions

Apply thin coat
of brake-
cylinder paste
to plug No. 20

Replace if
necessary,
tightening
torque: 21 Nm
(15.5 ft Ib)

Self-locking
(Teves design)

Only used when
No. 2 is not
self-locking

Page 47 - 11

Replace Use square-
section or

O-ring

Install right
way round

Tightening
torque: 21 Nm
(15.5 ft Ib)

Replace if
necessary

Replace if
necessary

Tightening

torque: 21 Nm
(15.5ft Ib)

Note install-
ation position
Page 47 - 11

Replace if
necessary

Adjust, see
page 47 - 11

XIll, 1987 - Printed in Germany
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No.

16

17

18

19

20

Printed in Germany - |, 1982

Description

Nut

Dust cover

Check valve

Rubber seal

Plug

Brakes/Hydraulics,

Note When:
Qty. | Removing Installing

1 Torque:
35 Nm (25 ft Ib)

1 Replace if necessary

1 Check function by
blowing air into valve.
From engine end =
no flow (valve must
be tight). From brake
booster end = flow.

1

2 Replace; install with

Regulators, Booster

brake cylinder paste

Special
Instructions

Removing and Installing Brake Booster

47
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REMOVING AND INSTALLING BRAKE BOOSTER

Removing 3. Disconnect vacuum hose on check valve of
brake booster. Pull out oil dipstick.

1. Place rags underneath tandem brake

master cylinder and on left wheel house. 4. Pry off fuel line holding clip on mounting
Pull brake fluid tank out of tandem brake bolt uniformly in area of adapter Il (danger
master cylinder and catch escaping brake of damaging).

fluid (do not reuse). Place tank with
connected clutch hose on wheel house.

2. Disconnect brake lines on brake master
cylinder (front axle push rod brake circuit).
Unscrew mounting nuts and take out brake
master cylinder.

5. Remove lockpin for push rod on brake
pedal.

6. Unscrew three mounting nuts of brake
booster/ adapter assembly. Mounting nuts
are accessible after pulling down insulation
sheet in footwell (disconnect throttle cable
on accelerator pedal for this purpose).

7. Take out brake booster from above at
engine compartment end.

47 - 10 Removing and Installing Brake Booster Printed in Germany
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Installing

Notes for replacement

With the exception of the 944
turbo and cars with ABS, brake
units (tandem brake master
cylinder and brake booster) from
two manufacturers were used in
production (Teves and Girling).

When replacement parts are
installed, tandem brake-master
cylinders and brake boosters from
either manufacturer can be
installed together in the car,

with the exception of the models
listed above.

In cars with ABS (M 593, '87
models onward), it is essential
to install brake master cylinders
with central valves

With the exception of the 924 S,
brake master cylinders installed
in '87 models onward have
different @ and stroke.

Check correct correlation.

. Screw swivel onto brake pushrod

and adjust. Tighten locknut.

a =186 + 1 mm - untii end of
model year '86
and 924 S

a=206+ 1 mm -'87 models
onward, except
924 S

Printed in Germany - XI1X,1989

Brakes/Hydraulics, Regulators, Booster

. Assemble brake booster with

Adapter in correct position.

. Install brake booster in car.

When inserting brake booster in
car, guide swivel of pushrod onto

47

brake pedal at same time and connect.

. Check stoplight switch setting

and correct if necessary (46 - 5).
Install clips for fuel lines.

. Install brake master cylinder.
Use new seal between brake master

cylinder and brake booster

and new plugs for the brake-fluid
reservoir. Use only
brake-cylinder paste or brake
fluid when pressing reservoir on
to plugs.

. Bleed braking system and clutch.

Check for leaks and check
operation.

Removing and Installing
Brake Booster

47 -11
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REPAIRING BRAKE MASTER CYLINDER*
General

Stepped aluminum brake master cylinders from two manufacturers (Teves and
Girling) are used in production.

The secondary boot seal on the pushrod piston differs depending on the make of
the cylinder. Always use a correct repair kit when repairing a brake master
cylinder.

Teves Cylinder Girling Cylinder
One double-action secondary 2 secondary boots

boot (No. 9). brake-fluid
sealing to inside, vacuum
sealing to outside

Types of brake master cylinder

Differences and Teves Girling
distinguishing features

Manufacturer's code on Ate G
cylinder body

Stop screw for Screw at top Screw on the right-hand
intermediate piston side

Cylinder body No leak bore With leak bore
Secondary boot seal on 1 boot (guide 2 boots (stop washer
pushrod piston sleeve visible) visible)

* This description does not include brake master cylinders with central valves
(vehicles with ABS) and the standard brake master cylinder for 944, 944S and
944 turbo, '87 models onward. These brake master cylinders cannot and may
not be repaired.

47 - 12 Repairing Brake Master Cylinder Printed in Germany
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A - TEVES VERSION
B - GIRLING VERSION

Printed in Germany - |, 1982 Repairing Brake Master Cylinder 47 - 13
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No. | Description

1

47 - 14

Brake fluid
reservoir

Seal

Plug

Stop screw
Aluminum seal

Circlip

Primary piston
assy. consisting
of:

Primary piston
Filler disc
Primary cup
Support ring
Spring

Stop sleeve
Travel limiting
screw

Secondary piston

assy. consisting
of:

Secondary cups
Secondary piston

Filler disc
Primary cup
Support ring

Qty.

[EEY

Removing

Clutch hose
remains
connected

Apply pressure on

primary piston

Repairing Brake Master Cylinder

944

Note When:

Special

Installing Instructions

Install with brake
cylinder paste

Square or O-ring
(both are inter-
changeable)

Replace

Replace; install with
brake cylinder paste

Replace

Replace, make sure of
proper fit

Coat piston skirt

with silicone grease
(see page 47 - 18)

Printed in Germany
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No.

10

11

12

10

11

12

Printed in Germany - |, 1982

Brakes/Hydraulics, Regulators, Booster

Note When:
Description Qty. | Removing Installing
Cylinder housing 1
Guide sleeve 1 Position correctly,
inside chamfer faces
out
Secondary cup 1 Sealing lip faces

cylinder bore; fill
groove with silicone
grease (see page

47 - 18)

Stop washer 1

Stop washer 2

Secondary cup 2 Sealing lip faces
cylinder bore; fill
groove with silicone
grease (see page
47 - 18)

Plastic washer 1 Position correctly,

lugs face out

Repairing Brake Master Cylinder

Special
Instructions

Use proper
repair kit
depending on
make

Only

Teves

Only
Teves

Only
Teves

Only
Girling

Only
Girling

Only
Girling

47
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REPAIRING BRAKE MASTER CYLINDER

Disassembling

1. Clean outside of removed brake master
cylinder (see page 47 - 10) with alcohol
and dry with compressed air.

2. Clamp cylinder housing in a vise (fitted with
soft jaws). Remove plugs for brake fluid
reservoir and stop screw for secondary
piston.

3. Slide primary piston into cylinder housing
slightly with a rounded-off drift and remove
circlip.

Pull primary piston out of housing.

4. Tap cylinder housing on a soft base (wood)
until the secondary piston slides out of
housing.

47 - 16 Repairing Brake Master Cylinder

944

Cleaning and Checking Parts

1. Clean cylinder housing with alcohol and dry
with compressed air.

2. Check cylinder housing and threads for
damage.
Cylinder bore for scoring and corrosion.

Note:

Never reuse a cylinder housing with damage in
bore.

In this case a new tandem brake master
cylinder must be used.

Machining (polishing) the cylinder bore is not
approved.

3. If surface finish of cylinder bore is okay.
Check whether all connecting.
compensating and inlet/outlet ports are
open.

Assembling

1. Give cylinder bore a light coat of brake
cylinder paste. Clamp cylinder housing in a
vise (fitted with soft jaws) with cylinder
opening facing down at an angle.

Printed in Germany



944

2. Remove both plugs in assembly and

packing sleeve, and separate sleeve with
intermediate piston on entire sleeve.

3. Slide sleeve for secondary set so far on

sleeve with push rod piston that both
sleeve ends are flush and skirt of push rod
piston with inside parts of secondary set is
cleared. Then remove plastic bag of
silicone grease (insofar as not supplied
loose). seal, aluminum seal, circlip,

stop washer(s), secondary cup(s) and
guide sleeve or plastic washer.

. Run intermediate piston sleeve with outside
chamfer leading into large cylinder bore
against stop and hold tight. Push parts
inside of this sleeve into cylinder bore with
a rounded-off drift until intermediate piston
rests on bottom of cylinder. Hold inside
parts tight with a mandrel.

Pull back assembly sleeve slightly. Screw
in stop screw with a new aluminum seal
and tighten to 7 - 10 Nm torque. Release
piston slowly until it rests on stop screw.
Remove drift and assembly sleeve.

Printed in Germany - |, 1982

Brakes/Hydraulics, Regulators, Booster 47

5. Turn cylinder around in vise so that cylinder
opening faces up.
Insert the previously adjusted secondary
set sleeve and push rod piston sleeve as
well as the contained push rod piston into
cylinder bore for secondary set against
seat with small sleeve diameter leading
and press push rod piston completely into
cylinder bore with a rounded-off drift.
Remove assembly sleeves.

6. Press push rod piston into cylinder bore
slightly and insert an assembly needle
(made locally) through afterrunning bore of
push rod piston brake circuit into annular
space behind both piston shoulders of push
rod piston. Release push rod piston slowly.
(See page 47 - 18 for sketch of locally
made assembly needle.)

Note
For Teves version the assembly needle must

be behind the stop shoulder of the push rod
piston (see picture for point 8).

Repairing Brake Master Cylinder 47 - 17
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7. Apply a thin coat of silicone grease
supplied in repair kit on skirt of push rod
piston and fill grooves of secondary cup(s)
with it.

Note:

If there are two secondary cups (Girling
version), fill outer cup with most of the
silicone grease to prevent it from running dry.

8. Slide secondary set sleeve (c) and push
rod piston sleeve (b) together in such a
manner, that end of push rod piston sleeve
is aligned with inside shoulder on small
diameter end of secondary set sleeve.
Place stop washer in housing and install
secondary cup on piston skirt.

Cup lips face cylinder bore.

47 - 18 Repairing Brake Master Cylinder

944

Hold cup with two fingers and slide assembly
sleeve with the adjusted step over the cup and
then into cylinder bore completely. First slide
intermediate piston sleeve (a) against seat on
secondary cup with inside chamfer over skirt
of push rod piston and press cup down, while
pulling back secondary set sleeve (c) and push
rod piston sleeve (b) by the same distance as
the cup height. Then remove assembly
sleeves.

9a. Teves Version

Insert guide sleeve in correct position
(inside chamfer facing out). Install circlip.

9b. Girling Version

Slide plastic washer into cylinder bore
with pin facing out. Install second
secondary cup a described in point 8.
Insert stop washer and circlip.

lll, 1983 - Printed in Germany
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10. Press primary piston into cylinder bore slightly
and remove assembly rod.
Recheck circlip for correct installation.

11. Install brake master cylinder in car. Use a new
seal between brake master cylinder and brake
booster as well as new plugs for brake fluid
reservoir.

Only use brake cylinder paste or brake fluid to
press plugs into brake fluid reservaoir.

12. Bleed brakes and clutch. Check for leaks,
function and effect.

Printed in Germany - |, 1982 Repairing Brake Master Cylinder 47 - 19
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BLEEDING BRAKING SYSTEM/CHANGING BRAKE FLUID

General

To assure speedy professional work, we recommend the use of electric refilling
and bleeding equipment. The work described below was carried out using Alfred
Teves Gmbh equipment. Refer to the Operating Instructions for a precise
description of the equipment.

Brake Fluid

Brake fluid is hygroscopic, in other words, it absorbs moisture from the air,
which lowers its boiling point.

Example: At 2% water content, the boiling point of the brake fluid sinks by
approx. 60T (minimum requirement for brake fluid t o SAE J 1703 or
DOT 3 or DOT 4 min. 190TC, 230T respectively).

Brake fluid which is dirty or contains water may lead to failure of the
hydraulic braking system. Never reuse old brake fluid.

Brake fluid must be renewed at least every 2 years. Use DOT 3 or DOT 4
(SAE J 1703) brake fluid.
Capacity: 1 liter total (1000 cc), approx. 250 cc per wheel.

47 - 20 Notes on Bleeding Braking System Printed in Germany
and Changing Brake Fluid
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Bleeding brakes/changing brake
fluid

1. Top up level of fluid in
reservoir to brim. Remove filter
screen (restrictor).

2. Connect bleed nozzle to reservoir
and push rapid-action coupling of
filler hose on to nipple of bleed
nozzle.

4. Open each bleed valve in turn
until the brake fluid which
issues is clean and free of air
bubbles.

5. To make quite sure that the brake
fluid pumped from the system is
clean and free of air bubbles and
to determine the amount of brake
fluid used, catch the fluid in a
transparent container.

3. Switch pump on. Set selector 6. When bleeding the system, depress
lever to "filling and bleeding" the brake pedal several times
position. with bleed valves open to expell

all air bubbles from the brake
master cylinder.

Note:

There is no difference in the
procedure for bleeding the braking
system of cars fitted with ABS.

Printed in Germany - XllI, 1987 Notes on Bleeding Braking System 47 - 21
and Changing Brake Fluid
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7. Once the system has been bled or 9. Push dust caps onto bleed valves.
the brake-fluid changed, it is Use an extractor to bring the
advisable to carry out a level of fluid in the reservoir
low-pressure leaktightness test. down to the max. mark. Insert
Needless to say, the precondition filter screen and screw on
is that bleed nozzle, filler hose reservoir cap.

and overflow hose (bleed hose)
are also completely leaktight.

All system bleed valves must be
closed. With the selector lever
still at the “fill and bleed"
position, check the overpressure
reading on the working-pressure

gage.

8. Now move selector lever to
position for leaktightness test.
For approx. 5 minutes, the
reading of the working-pressure
gage must remain unchanged.
If pressure drops within this
period there is a leak in the
braking system or clutch.

47 - 22 Notes on Bleeding Braking System Printed in Germany
and Changing Brake Fluid



944 Steering

Technical Data 924 S /944 /944 S /944 S2

Steering

Standard:
Optional:

Steering wheel

Steering wheel ratio

at middle

Turning circle diameter
Track circle diameter

Steering wheel turns
from lock to lock

Technical data 924 S /944 /944 S/ 944 S2
Printed in Germany - XXVI, 1993

48

Rack-and-pinion steering, with hydraulic
power assistance as optional extra-power
steering (introduced in the course of model
year '83)

380 mm dia.
360 mm dia.

22.39 : 1 (power steering
LHD 18.85: 1
RHD 18.96 : 1)

10.75m

10.1m

3.84 - 4.02 (power steering

LHD 3.24
RHD 3.26)

48 -1
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TORQUE SPECIFICATIONS FOR STEERING

Location

Axle shaft to
steering gear and
steering column

Steering gear to
cross member

Cover for pinion
bearing

Cover for thrust-
piece mount

Locknut for
adjusting screw

Tie rod to

steering knuckle
Tie rod to rack (not
for power steering)
Tie-rod joint to

tie rod (not for

power steering)

Steering wheel to
steering colum

Steering colum
switch to outer tube

Outer tube to body

Mount to body

48 - 02

Steering

Description

Self-locking
hex nut

Hex bolt

Hex bolt

Hex bolt

Hex nut

Castle nut
Locknut

Locking
nut

Hex nut

Hex nut
Socket-head
bolt

Hex bolt

Socket-head
bolt/hex bolt

Hex bolt

Torque Specifications

Threads

VM 8

M8

M 6

M 6

M 10x1

M 12x1.5

M 12x1.5

M 22x1.5

M 14x1.5

M 16x1.5

M8

M5

M8

M 6

Material

12

8.8

8.8

8.8

22H

C15PDb

17H

17 H-2

8.8

8.8

8.8

944

Tightening
Torque
Nm (ft Ib)

30+5
(22 + 3.6)

23 (17)

7 (5.1)

7 (5.1)

25 (18)

30 + 20
(22 + 14)
50 (37)
50 (37)

30 (22)

45 (33)

15 (11)

4 (2.9)

23 (17)

7(5.1)

Printed in Germany
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Location

Power Steering*
Tie rod to rack

Tie rod joint to
tie rod

Feed and return
lines on steering
gear

Feed line on power
pump

Ring hose nipple
for intake hose
on power pump

Description

Tie rod

Nut

Hollow union bolt

Hollow union bolt

Hollow union bolt

Steering

Threads

M14x 1.5

M14x 1.5

M12x 1.5

M14x 1.5

M 16 x 1.5

Material

17H

6.8

6.8

6.8

* Values not listed here are the same as for cars without power steering.

Printed in Germany - V, 1985

Torque Specifications

48

Tightening

Torque

Nm (kpm)

70 (7.0)

70 (7.0)

20 (2.0)

30 (3.0)

45 (4.5)

48 - 03
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944 Steering 48

Removing and installing manual steering gear

Tools
No. | Description Special Tool | Order number Explanation
1 Torque wrench Stahlwille commercially
730 R/20 or Hazet available (refer to
6292-1 CT workshop manual)
2 Wrench socket commercially
available, e.g.
Hazet or Stahlwille
(24 mm across flats)
3 Tie-rod puller commercially
available, e.g.
Nexus 168 - 1
- Centering bolt 9116 000.721.911.60
Removing and installing manual steering gear 48-05

Printed in Germany - XXIV, 1991
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944 Steering

Note:

No. | Description Qty. |Removal Installalion

Self-locking hexagon
nut

Hexagon head bolt

Split pin

Castle nut or
lock ring

Hexagon head bolt

Washer

Clamp

Steering tie rod assy.

Lock nut

1

2

only present if castle
nut is fitted

if the steering or the tie-
rod(s) are to be replaced,
start by slackening the
castle nut(s), item 9.

undo only if the steering
or the tie rod(s) have to
be replaced.

Removing and installing manual steering gear
Printed in Germany - XXIV, 1991

replace, tighten to
30 Nm (22 ftlb)

when fitting steering
shaft, avoid putting the
shaft under strain

replace

Tighten castle nut to
30 Nm (22 ftlb), turn
to next split pin hole it
required (max. torque
50 Nm (37 ftlb)).
Tighten lock nut to
50 Nm. (37 ftlb)

tighten to 23 Nm (17 ftlb)

Fit with Contifix or
Capella - Oil B Waxfree
(supplied by Texaco).
Note instructions for
Capella assembly oil
on page 48 - 010.

when replacing, note
references on page

48 - 011 (3 versions).
Adjust with the steering
rack blocked

(page 48 - 011).

tighten to 50 Nm

(37 ftlb) with the steer-
ing rack adjusted cor-
rectly.

Check adjustment again
after having tightened
the adjustment.

48 - 07
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No. | Description

10 | Steering stop ring

11 | Bellows, left-hand

12 | Clamp
13 | Bellows, right-hand

14 | Rack-and-pinion
steering gear

15 | Rubber insert,
right-hand (1 x)
left-hand (1 x)

16 |Plug

17 | Balljoint

18 | Hexagon nut

48 - 08

Qty.

2

Steering

Removal

center in centered posi-
tion relative to steering
gear, remove plug

944

Note:

Installalion

install in correct position.
Caution:

Never omit the stop ring
when fitting the steering
tie-rod to the steering
gear since this may
cause the tie-rod to
retract fully into the
steering gear housing
(risk of damage to the
steering)

check, replace if required

replace, only fitted to
RH side

check, replace if required

Never fit steering tie-
rod(s) without stop
ring, item 10.

Coat fully extended
tie-rod ends with VW
steering gear grease
AOF 063 000 04.

check, replace if required

replace if required

check, make sure cor-
rect version is fitted
when parts are replaced
(refer to spare parts
catalog)

Removing and installing manual steering gear
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Removal and installation notes

Removal
1. Take off front wheels and driveline 4. Loosen four steering gear fastening screws
undertray. far enough (do not unbolt completely) to
allow the articulated shaft to be removed
from the steering pinion.
If the steering gear and/or the tie-rod has to
2. Remove stabilizer by unbolting the be replaced, start by unbolting the tieod(s)
stabilizer supports at the control arms and at the steering rack (do not remove yet).
the stabilizer mounts at the side members. Extend the steering rack as little as
possible out of the steering gear housing
on the side to be dismantled.
3. Remove universal joint bolt from steering 5. Press off tie rods (ball joints) using a com-
gear. mercially available puller.

6. Now screw the four fastening screws all the
way out and move the steering gear to the
front.

Removing and installing manual s teering gear 48-09
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Installation

1.

If the steering gear is being replaced, install
the rubber inserts and mounting clamps in
the correct position and coat with Capela-
Oil B Waxfree (supplied by Texaco)*.
Extend steering rack ends completely

and coat with VW steering gear grease
AOF 063 000 04.

Push articulated shaft in correct position
(steering wheel and steering gear in center
position) onto steering gear with the steer-
ing fastening screws screwed on only
lightly (to facilitate assembly).

. Tighten steering gear. Tightening torque

23 Nm (17 ftlb). Tighten fastening screw of
articulated shaft with 30 Nm (22 ftlb).

If the tie-rods have been removed,
assemble them to the steering rack.
Make sure the relevant features are
kept in mind. Refer to page 48 - 011.

If required, readjust toe.

Steering 944

Adjusting the steering

Adjustment operations are described on
page 48 - 18.

This is applicable to the manual steering
gear only.

The power steering gear is not adjustable.

* Capella assembly oil is no longer marketed. It is now replaced by Omnis 32.

48 - 010

Removing and installing manual steering gear
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Tie-rods - Versions / Assembly

Versions

A+B

A = Original version. For replacement purposes, version B may be fitted in pairs.

B = Modified, rubber-damped version.  Used on 944 up to end of MY '86 and on 924 S
irrespective of model year. Dimension X 343 mm

C = Rubber-damped version for 944 MY '87.  Slightly longer than version B.
Dimension X 374 mm.

Assembly to steering gear
- Center steering gear in center position using Special Tool 9116 (arrow).

- Bolt on tie-rods uniformly complete with steering stop ring.
Distance a - steering gear housing to rubber stop = 64 - 1 mm.

- Tighten lock nut with 50 Nm (37 ftlb). Refer to notes on page 44 - 012.

Removing and installing manual steering gear
Printed in Germany - XXIV, 1991
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Important notes

During tightening, the stop surface at the steering stop ring shifts by approx. 1 mm.
I.e. adjusting distance a must be checked and readjusted, if required, after the lock nut has been
tightened.

The steering stop ring must not be omitted under any circumstances when the steering box or the
steering tie-rod is refitted. Otherwise the tie-rod may retract fully into the steering gear housing,
causing the steering rack guide sleeve to be damaged.

Before refitting the protective sleeves (bellows), extend the steering tie-rods fully and coat the tie-
rod ends with VW steering gear grease AOF 063 000 04.

48 - 012 Removing and installing manual steering gear
Printed in Germany - XXIV, 1991
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944 Steering

TOOLS
No. Description Special Tool Remarks
1 Torque wrench

Stahlwille 730 R/20 or
Hazet 6292-1 CT

2 Wrench socket 9183

3 Tie rod puller

Printed in Germany - |, 1982 Removing and Installing Power Steering Gear 48 -1
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A - SUCTION HOSE
B - PRESSURE LINE

C - RETURN LINE

48 - 2 Removing and Installing Power Steering Gear Printed in Germany
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No.

10

11

12

13

Printed in Germany - XXIV, 1991

Description

Hollow union bolt

Seal

Self-locking nut

Bolt

Cotter pin

Castle nut

Hollow union bolt

Seal

Steering tie rod
assy.

Dust cover

Bolt

Washer

Rack-and-pinion
power steering
gear

Qty.

48

Steering
Note When:
Special
Removing Installing Instructions
Torque:

only present if
castle nut is
fitted

Only loosen if
steering or steering
tie rod(s) have to
be replaced

Removing and Installing Power Steering Gear

30 Nm (22 ft Ib)
Replace

Replace; torque:
30 Nm (22 ft Ib)

Replace

Torque:

30 Nm (22 ft Ib)

If necessary turn
further to next cotter

pin hole

(max. torque: Tighten lock nut
50 Nm - 36 ft Ib) to 50 Nm
Torque:

20 Nm (14 ft Ib)
Replace

Use torque wrench
with 9183.

Torque:

85 Nm (61 ft Ib)
Lock (peen) after
tightening

Check, replacing if
necessary

Torque:
23 Nm (17 ft Ib)

Coat ends of
completely run out
pinion with VW
steering gear grease
AOF 063 000 04

48 -3
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No. | Description

14 | Clamp

15 | Rubber insert,

right

15a | Rubber insert,
left

16 |Balljoint

17 | Nut

Steering

Qty. | Removing
2

944

Note When:

Special

Installing Instructions

Install with Contifix
or Capella-Oil 8 Wax-
free (Texaco) *

Check, replacing if
necessary

Check, replacing if
necessary

Check, replacing if
necessary

* Capella assembly oil is no longer marketed. It is now replace by Omnis 32.

48 - 4 Removing and Installing Power Steering Gear
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Steering 48

REMOVING AND INSTALLING POWER STEERING GEAR

Removing

1. Take off front wheels and splash shield.

2. Remove stabilizer by disconnecting
stabilizer mounts on control arms and
stabilizer suspension on side members.

3. Disconnect ground wire on front axle cross
member.

. Loosen (do not remove) tie rod(s) on

steering rack with 9183 used in conjunction
with a suitable torque wrench. Only
unscrew when steering and/ or tie rod(s)
have to be replaced.

The rack should then only be run out of
steering gear case as far as necessary on
the disconnecting side.

. Disconnect pressure line on power steering

pump.

Catch hydraulic fluid running out of pump
or tank and power steering gear (never
reuse). To make sure that approximately all
of the fluid runs out of steering, position
pressure line (connection) lower than the
steering and turn the steering wheel from
stop to stop several times.

Printed in Germany - |, 1982 Removing and Installing Power Steering Gear 48 -5
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6. Remove bolt on universal joint. Loosen (do
not unscrew completely) four mounting
bolts of steering gear until shaft can be
removed from steering pinion.

Unscrew pressure line clamp on steering
gear to have access to the left lower
mounting bolt.

8. Unscrew return line on steering gear.

9. Now unscrew the four mounting bolts
completely and take out steering gear
forward.

7. Press out tie rods (ball joints) with a _
standard puller. Installing

1. If a new steering gear is being installed,
mount rubber inserts and clamps in correct
position with Cappela-Oil B Waxfree
(Texaco) before installing steering gear in
car. Screw on pressure line; tightening
torque for hollow union bolt: 20 Nm (14 ft
Ib).

Coat ends of completely extended rack
with VW steering gear grease AOF
086000.

48 - 6 Removing and Installing Power Steering Gear Printed in Germany
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5. After installing all parts, fill system with
hydraulic fluid, bleed steering system,
check for leaks and test function (see page
48 - 11).

6. Adjust toe, if necessary.

2. Slide shaft on steering gear in correct
position (steering wheel and steering gear
in center position).

The steering gear mounting bolts should
only be screwed in lightly for this job to
facilitate installation.

3. Mount steering gear. Tightening torque:
23 Nm (17 ft Ib). Tighten mounting bolt of
shaft to 30 Nm (22 ft Ib).

4. Mount tie rods (if removed - see point 4) on
rack with a torque of 85 Nm (61 ft Ib). Bend
down collar on opening of rack to lock.
Make sure that this does not damage
surface of rack (leakage).

Printed in Germany - |, 1982 Removing and Installing Power Steering Gear 48 - 7
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REMOVING AND INSTALLING POWER STEERING PUMP

Removing 4. Unscrew connecting rod on power steering

pump and nut (arrow).

Turn connecting rod down.
1. Remove splash shield.

2. Disconnect pressure line on power steering
pump.
Catch escaping hydraulic fluid, but do not
reuse.

5. Remove mounting nut | and mounting bolt
Il.

Take off drive belt.

3. Remove intake hose after loosening clamp.

48 - 8 Removing and Installing Power Steering Pump Printed in Germany
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6. Swivel power steering pump upward on its
bracket and remove spacer from below.

7. Take power steering pump out of bracket.

Installing

1. If the power steering pump pulley
has been removed, use Loctite
270 to secure the 3 mounting
bolts.

2. Install power steering pump in
car. Check and adjust drive-belt
tension (see page 13 - 2 a).

3. Make sure delivery line and
intake hose are correctly routed
(to prevent rubbing) when the
power steering pump is installed.

Printed in Germany - XIII, 1987

Steering

4. Fill system with hydraulic fluid,
bleed steering system, check for
leaks and test function.

Removing and Installing
Power Steering Pump

48
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944 Steering

Checking and servicing the rack-and-pinion power st

General

Power steering damage occurs due to lack of
oil in the hydraulic circuit. Even minor leaks
may cause the fluid to escape due to the high
oil pressure inside the hydraulic circuit and
may result in damage to the power-steering

pump.

Grunt sounds noticeable when turning the
steering wheel or foaming in the supply tank
indicate a lack of oil and/or air ingress.
Before topping up the supply tank, however,
eliminate any leaks in the inlet side and/or
replace any defective parts of the pressure
side.

Important note

Do not attempt to repair or dismantle rack-
and-pinion steering gear and power steer-
ing pump. Both steering gear and power
steering pump are available on an exchange
basis in various countries.

In countries that do not operate an exchange
part scheme, the steering gear as well as the
power steering pump may in certain cases be

reconditioned by an authorized ZF dealership.

Checking and servicing the rack-and-pinion power st

Printed in Germany - XXIV, 1991
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eering

Checking the power steering pump drive
belt tension

Refer to page 13 - 2a for the drive belt
tension.

Checking the steering system for leaks
(visual check)

With the engine running at idle, turn the steer-
ing wheel to lock and keep in that position.
This allows maximum line pressure to build up.

With the steering wheel in this position, check
all line connections for tightness, retighten if
necessary.

Run this check for max. 10 sec. If the check
requires more time, allow for a short break
every 10 seconds.

Checking the power steering fluid level
Screw off supply tank cover.

The supply tank is fitted to the right-hand

wheel house wall inside the engine compart-
ment.

eering 48-11
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2. Run engine at idle. Wipe off dipstick, screw
cover back on and remove again. The fluid
level must be between both marks. If re-
quired, top up with ATF-DEXRON II D.

8776

Bleeding the steering system

1. To bleed the complete system after new
steering components or lines have been
fitted or after excessive hydraulic fluid
losses have been remedied, start engine
several times and turn off immediately
as soon as it has started. This process
causes the fluid level in the supply tank
to drop rapidly. Make sure to top up
continuously using ATF Dexron 11 D.
The supply tank must never run empty.

Note

To facilitate refitting, establish the fluid level
using a measuring tape while topping up con-
stantly. Fluid level: approx. 40 mm from top
edge of supply tank.

48 - 12

Checking and servicing the rack-and-pinion power st

Steering 944

2. As soon as the fluid level no longer drops
when the engine is started for a short mo-
ment, start the engine again and let it run
at idle speed.

3. Turn steering wheel rapidly from lock to
lock several times to allow air to escape
from the cylinders. When reaching the end
position of the piston, do not pull harder on
the steering than is required for turning the
steering (to avoid unnecessary pressure
buildup).

4. Check fluid level while performing this
operation. If it continues to drop, top up
until the fluid remains at a constant level
and no more air bubbles rise in the supply
tankwhen the steering wheel is turned.

Note

When stopping the engine, the fluid level

in the supply tank must not rise by more
than 10 mm.

If the fluid level with the engine stationary
and running, respectively, deviates by more
than 10 mm, trapped air remains in the
hydraulic fluid.

5. With the engine running at idle, establish
correct fluid level (between min. and max.
marks) without turning the steering wheel.

eering
Printed in Germany - XXIV, 1991
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TOOLS

Note:

All parts (items 1 - 6) can be used for 944 and 928 models.

The pressure gage is mounted between power pump and pressure line (928: between pressure
line and steering gear).

If old pressure gage (no. 3, see below) is used, make sure high pressure hoses (no. 2 and no. 5)
are connected on pressure gage in correct position (sides mixed in comparison to 928).

Any connection of high pressure hoses is possible on pressure gage no. 3 a.

TOOL TABLE / PAGE 48 -14

* Depending on pressure gage version, M 18 x 1.5 or M 16 x 1.5 threads (see Tool Table).

Printed in Germany - |, 1982 Checking Hydraulic Operation of Steering 48 - 13
(Pressure Test)
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Steering
TOOLS
No. | Description Special Tool
1 Adapter
2 High pressure hose

3a

48 - 14 Checking Hydraulic Operation of Steering (Pressure Test)

up to 200 bar,
1.5 meters long
(2900 psi, 5 ft long)

Pressure gage
0 - 250 bar
(0 - 3600 psi)

Pressure gage
0 - 160 bar
(0 - 2300 psi)

Adapter

High pressure hose
200 bar, 2 meters long
(2900 psi,

6.5 ft long)

Connector

V. A. G. 1402
or US 1074 B

Remarks

Made locally for pressure gage
(item no. 3); see sketch on page 48 - 13

Made locally for pressure gage
(item no. 3 a) with deviation from
sketch; threads not M 18 x 1.5
(for gage no. 3)

but M 16 x 1.5

Standard.

M 18 x 1.5 and sealing head on one end,
M 18 x 1.5 and flat seal on other end

for pressure gage no. 3.

M 16 x 1.5 and sealing head on one end,
M 16 x 1.5 and flat seal on other end

for pressure gage no. 3 a

Old version; no longer available

Standard,
M18x 1.5toM 16 x 1.5
(not required for pressure gage 3 a)

Standard,

M 16 x 1.5 and sealing head on both ends

Standard,
M 16 x 1.5 and sealing head on one end
and M 14 x 1.5 with flat seal on other end

944

Printed in Germany
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CHECKING HYDRAULIC OPERATION OF STEERING

(PRESSURE TEST)
General Information Installing Pressure Gage
Tester (pressure gage) is installed between 1. Remove splash shield.

power pump and pressure line. If using old
pressure gage, install in correct position.
Connections and lever positions are marked for 5 peatach pressure line on power pump.

better understanding of the following Catch hydraulic fluid (but do not reuse).
Instructions.

Old Version

3. Screw high pressure hose no. 5 with
V. A. G. 1402 or US 1074 B connector on power pump (use 14 x 18
seal).

I - Shut-off valve open
Il - Shut-off valve closed
Il - Restrictor

IV - From power pump

V - To pressure line

Printed in Germany - |, 1982 Checking Hydraulic Operation of Steering (Pressure Test) 48 - 15
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4. Mount 1.5 meter long high pressure hose
no. 2 on pressure pipe with help of hollow
bolt and adapter no. 1 (seals 2 x 14 x 18
and1x 18 x22or1x16x 20 are
required).

5. Install pressure gage between high pres-
sure hoses and place on stand (e.g. tool-
box) in front of car in view of tester.
Make sure hose section of pressure line
is not bent off. Test hose must also have
safe distance to drive belts or pulleys.

Note

Use adapter no. 4 and install high pressure
hose no. 5 on connection IV of pressure

gage in case of the old pressure gage version.

48 - 16 Checking Hydraulic Operation of Steering System

(Pressure Tests)

944

6. Open shutoff valve on pressure gage
(lever position 1), fill supply tank and
bleed steering system (see page
48-11).

Checking Delivery Pressure
of Power Pump

1. Close shutoff valve (lever position I1)
with engine running at idle speed and
read pressure. Specification: 100 to
120 bar. Open shutoff valve again
immediately.

Note

Shutoff valve should not be closed longer
than 5 seconds because of wear. Lever posi-
tion Il right or Il left must be selected for
pressure gage version 3a depending on how
high pressure hoses are connected on the
pressure gage. (No display with wrong lever
position 11.)

2. Replace power pump, if specified value
is not reached or exceeded.

Checking System Pressure

1. Let engine run at idle speed. Shutoff
valve must be open (lever position I).

2. Turn steering wheel against left and
right locks and read hydraulic pressure
from pressure gage each time. Specifica-
tion: 100 to 120 bar. It is not sufficient
that only the steering stop is effective,
but instead the returning force of the
rotary piston valve must also be over-
come. Force on steering wheel: approx.
100 N (10 kp).

3. If the specified value is not reached on
the left or/and right sides (excessive
leak oil flow), replace complete steering
gear.

V, 1985 - Printed in Germany



944

REMOVING AND INSTALLING STEERING
WHEEL *

Removing

1. Pull impact pad off of steering
wheel with wheels in straight
ahead position. Begin at bottom
(only 4 spoke steering wheels)
and outside to avoid damage.
Pull off horn wires.

2. Mark position of steering wheel
to steering shaft for installation later.

3. Unscrew nut and take off steering
wheel with washer.

Steering 48

Installing

. Mount steering wheel with road

wheels in straight ahead position
or that marks are aligned in such
a manner, that steering wheel
spokes are horizontal

. Install nut with washer and

torque to 45 Nm (4.5 kpm).

. Mount horn wires on impact pad

and press impact pad onto
retaining pins.

. Check function of horn and self-

cancelling action of turn signal
switch.

* Not applicable to airbag steering wheel (see Page 68-8 for marking

on airbag unit on the steering wheel). See Page 68-9 for removing

and installing airbag steering wheel.

Printed in Germany - XVI, 1987
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Removing and Installing the steering shaft with pro tective tube
as from Model 85/2

Removing and installing the steering shaft with pro tective tube as from Model 85/2 48-19
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Removing and installing the steering shaft with pro tective tube
as from Model 85/2

83-48

48-20  Removing and installing the steering shaft with pro tective tube as from Model 85/2
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No.

10

11

12

13

14

15

16

17

Description

Cap

Hexagon nut

Spring washer

Steering wheel

Steering column switch
Breakaway screws
Steering-lock housing
Breakaway screw

Hexagon head screw

Washer

Shims

Hexagon head screw

Washer
Support ring
Rubber bearing

Lock nut

Hexagon head screw

Steering

Qty.

1

1

Removal

Drill out

Chisel out

Removing and installing the steering shaft with pro
Printed in Germany - XVII, 1988

48

Note when:

Installalion

Tightening torque
45 Nm

Replace if necessary

Center the steering in
the middle position with
Special Tool 9116. lubri-
cate the hub with
Molykote A and push on
with the spokes horizon-
tal

Tightening torque
23 Nm

Use the same number
as removed

Tightening torque
7 Nm

Apply a film of Contifix

Replace, Tightening
torque 30 + 5 Nm

tective tube as from Model 85/2 48 -

21
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No.
18

19
20
21
22
23
24
25

26

48 - 22

Steering

Description Qty. | Removal
Protective tube 1

Steering cross-link 1

Circlip 1

Shim 1

Steering shaft 1

Needle bearing 1

Screw 2

Ignition-starter switch 1

Lock cylinder 1 See Page 94 -5

Removing and installing the steering shaft with pro

944

Note when:

Installalion

Check the ball bearing,
replace the steering rod
tube if necessary

Install without stresses

Install without stresses

tective tube as from Model 85/2
Printed in Germany - XVII, 1988
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Notes on assembly 4. Undo the fastening screws for the switch

panel and remove. Separate the plug con-

Removing nection.

1. Disconnect the battery.

2. Remove the steering wheel (see Page 48 -
17, see Page 68 - 9 for the airbag steering
wheel). Loosen the cover panel on the left-
hand side of the switchboard.

85/250

5. Remove the knobs from the control switch.
Loosen the control switch panel carefully
with a spatula.

85/234A

3. Loosen the cover panel from the steering
column switch and remove the cover for
the fastening screws in the switch panel.

85/244

85/235

Removing and Installing the steering shaft with pro tective tube as from Model 85/2 48 - 23
Printed In Germany - XVII, 1988
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6. Undo the fastening screws for the control
switch and the steering lock cover.

85/249

7. Remove the steering column switch.

88/37

Steering 944

8. Separate the plug connection for the
ignitionstarter switch. Drill out the
breakaway screws in the steering column
housing and remove the housing.

88/32

Note:

Make sure that the shims between the casing
tube and chassis do not get lost.

9. Chisel out the breakaway screw in the
protective tube and undo the hexagon head
screw.

88/36

48-24  Removing and Installing the steering shaft with pro tective tube as from Model 85/2
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10. Undo the hexagon head screws for the
support bearing.

88/35

Note
944 turbo: the exhaust shield plate must be un-

done before removing the upper screw con-
nection for the steering cross-Ilink.

11. Disconnect the cross-link from the
steering shatft.

88/34

Removing and Installing the steering shaft with pro

Printed In Germany - XVII, 1988
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12. Disconnect the cross-link from the
steering gear.

88/32

13. Pull out the steering shaft with protective
tube towards the interior of the vehicle.

14. Remove the circlip and shim from the
steering shaft and pull the shaft out of the
protective tube.

Installing
Note:

The assembly sequence must always be ob-
served to ensure stress-free installation of the
cross-link and steering shaft.

1. Apply a film of Contifix to the support ring
rubber bearing and slide both together onto
casing tube.

2. Install cross-link and protective tube with
steering shaft. all fastening screws remain
loose.

tective tube as from Model 85/2 48 - 25
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10.

48 -

Tighten the fastening screw between cross-
link and steering shaft (upper), and then
tighten the fastening screw from the cross-
link to the steering gear (lower).

Use the same number of shims to adjust the
protective tube as were removed. (The steer-
ing shaft should be in the middle of the
upper edge of the dashboard cutout and the
support console).

Tighten the fastening screws for the protec-
tive tube. Adjust the support bearing and
tighten the fastening screws.

Adjust the steering-lock housing, the spigot
for the steering-wheel lock must engage
easily. Tighten the breakaway screws but do
not break off.

Adjust the steering column switch and
mount the steering wheel briefly. There
should be 2 - 4 mm play between the steer-
ing column switch and the steering wheel.

Once a functional and visual inspection has
been carried out on all relevant com-
ponents, break off the breakaway screws.

Install panels and covers.

Center the steering in the middle position
with Special Tool 9116 and mount the
steering wheel (lubricating the hub with
Molykote A), with the spokes horizontal.

26  Removing and Installing the steering shaft with pro

944

tective tube as from Model 85/2
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Safety notes

Observe the following safety notes when performing body repairs:

*

Removal of components may change the gravity center of the vehicle.
The vehicle may therefore have to be tied down by additional measures on the lifting platform.

If welding or other spark-generating operations are performed in the vicinity of the battery,
the battery must be removed as a rule.

Rooms designated for body repairs may not be used to stock other vehicles without protection
(risk of fire damage due to sparks, battery, paint and body glass damage).

Be extremely careful when grinding or welding in the vicinity of the fuel tank and other parts of
the fuel system. If necessary, remove any components affected.

Do not weld, braze or solder any parts of the filled air conditioning system. This also applies to
welding, brazing or soldering operations on the vehicle that may result in the risk of
components

of the air conditioning system warming up.

When dryi