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FARONT AXLE LAYOUT DRAWING




31-0/2

LAYOUT DRAWING OF STRUTS AND ARMS
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Tie rod arm
Control arm
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LAYOUT DRAWING OF STRUTS AND ARMS (Varsion with Reinforcement Cross)

1 Reinforcement cross
2 Thrust strul
3 The rod arm
4 Conirol anm
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303 0ad

3110000 REMOVING AND INSTALLIMG
FRONT AXLE ASSEMBLY

Unscrew brake calipers (pipes remaln con-

nectad) - refer 1o Group 34.

Unscraw ABS pulsa senders - refer 1o
Group 24,

Disconnect EDC wire - refer to Group 37.

Mote:

Check and adjust wheel allgnment alter
Instaltation of the fronl axie - relerto
Group 32.

Unscrow cover.

Suspend englne from Speclal Tools

00 0 200 and 00 0 201,

Supports must bear on the bolls of bath
slda panels.

Unscrew nut.
Prass tie rod ofl of the stearing drop arm
using Special Tool 31 2 160.

Instaifation:

Replace sell-locking nut.
Tightening lorque”.

Reler 1o Specilications

3131 00

3121 oid

Unscrew bolts (1 and 2.
Suspend stearing goear from car — pipas
remaln connected.

Instahakion:

Boh

Bolt (only use 10.9 strength class)
Washer

Sleava

Hut (replace)

Hut with washer (replace)

o B L k==

Tightening torque*.

Irnstallation:
Install nut (6} using a lexble magnetic
Hier,

' Refer to Speciticalions
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31 31 04

Unscrew left and right balts,

Installation:
Tightening torque®.

Unscrew lelt and right engine mounis
on front axle.

Also unscrew right engine mount at
lop.

Instalfalion:
Tightening torque®,

Take off cap.
Unscrow left and right nuls.

Instaiaton!
Replace sell-locking nuls.
Tightening torgque*.

Place garage |ack underncath frant
axle carrler.

Unscrew left and right bolts and lower
the front axle slowly.

impartant!
Spring siruts must not fall oul or down
- Ihils would damage the ball joints,

fnstalatan.
Tightening torquo®.

*  See Specliications
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3111001 REPLACING FRONT AXLE
CARRIER

Nate:

Tha stearing drop amm must be adjusted
{reler to Group 32) atter Installation of a
new front axle carrler.,

Check and adjust wheel alignment atter
installation of the front axle - refer 1o
Group 32.

Unscroaw cover.

Suspend engine from Speclal Toals

00 0 200 and 00 0 201.

Suppors must bear on the bolls of both
side panels.

Unscrew lett and right englne mounis at
the front axle carrier.
Also unscrew right englne mount at top.

Installation:
Tightening torque”.

Unscrew left and right control arms.

installation:

Replace sell-locking nuis.
Use washers on both sides.
Tightening torque”.

* Refer 1o Specilications

3131 001

\ = \i 3131 6

Unscrew bolts {1 and 2).
Suspend steering gear Irom car — plpas
remain connecied.

Instalation:

Bolt

Bolt {only use 10.9 strength class)
Washer

Sleava

Hut (replace)

Hul with washer (replace)

& RA & GO RS o=

Tightening torque®.

Installation:
Install nul {6) using a flexible magnatic
litter.

*  Reoler 1o Specifications
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Unscrew heat shleld.

Unscrew steering guide arm,

Instatiabion:

Baolt

Steering gulde arm
Washer
Selt-locking nut
Front axle carrier

n b L3 B =t

Replace self-locking nut.
Tightening torque®.

Unscrew left and right bolts and take
off fronl axle carrler.

Instatiation:
Tightening torque®.

31 31 047 * See Specliiicallons
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3112 001

3131 089

CONTROL ARM

Remove front wheal - rafer lo Group 36.

Unscrew thrust rod at stabllizer, while

counterhalding with a fork wranch.

Instaliation:
Wrench surface on ball head must be
paraliel 1o the absorber axis.

Tightening torque®.

Unscrew bolts.

Instalialion:

Clean threads of bores and bolis.
Install bolts with bokt cement*".
Tightening torgue*.

Check for correct Installed position.

* Refer to Specifications
** Source of Supply: BMW Paris

REPLACING LEFT OR RIGHT

A e

Unscraw nut,
Pry off ball joint using Speclal Tool
312140,

Installalion:

Remove grease from ball pin and bora.
Replace seli-locking nul.

Tightening terqua’.

Unscrew boill.

Insiallation:

Use washers on bolh sldes.
Replace sell-locking nut.
Tightening lorgue®,

* Refer to SpecHicatlons
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3112 090 REMOVING AND INSTALLING
OR REPLACING LEFT OR
RIGHT THRUST STRUT

Remove front wheel — see Group 36.

Unscrew nut,
Pry off ball joint with Special Tool
31 2140,

Instailation:

Remove grease from ball pin and bore.
Replace self-locking nul.

Tightening torgue”.

Unscrew heat shleld If necessary.
Unscrew thrust strut.

Insialiation:

Use washer,

Replace self-lecking nut.
Tightening torque* for car in narmal
position®,

Important!
Thrust strut mounts must always be In-
stalled or replaced In pairs.

Nate:

Hydraulle thrust strut mounis — recog-
nized on plastic clip (1) — cannot be
checked.

Both mounts must be replaced Is fluld
Is running out of a hydraullc mount.

* See Specifications
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31 12 147 REPLACING THRUST STRUT
RUBBER MOUNTS

Always replace bath mounis!

Remove thrust strut - see 31 12 090.

Press rubber mounts out (and Inj on a
press with Speclal Tools 31 1 052 / 053
and thrust pad (1).

installation:

Remove grease from rubber mounts
and thrust strut bore.

Arrow on plastic clip (1) faces mark on
thrust strut.

Special tool must bear on the mount
outer sleeve while pressing In.

Instaliation:
Protrusion (A) equal on both sides.
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31 21 180 REPLACING BEARINGS
{WHEEL HUB) FOR FRONT
WHEEL

Importamt!

Never reuse bearing unit afier removal.

Unscrew brake disc {line remains con-
nected) - see Group 34.

Wheel Bearings:

Grease cap
Collar nut
Bearing unit
Pulse gear
Dust cover
Slub axle

L E O

33018

312105

3131 e21

Pry off grease cap with a screwdriver.
Mever reuse cap!

Chisel off lock ol collar nul.

Unscrew nut with Speclal Tool
31 2 080.
Mever reuse nut!

Pull off bearing unit with Speclal Tools
312102 / 105 / 106 and wheel bolts (1).

Hever reuse bearing unit!
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031028

If baaring Inner race remalns on the stub
axla, band dust cover, Inserl wrench key
and unscraw guard.

Pull off bearing Inner race and dust cover
using Special Teol 31 2 100.

Scrow on guard (1),

Install new dust cover (2).

Screw on Speclal Tool 31 2 110 whole
length of threads.

Slide and pull on new bearing unit using
Special Tool 31 2 110.

Serew @n new collar nul 1o correct tighten-
Ing torqua® and lock by punching.

Install new cap with sealing compound®*.

*  Refer to Specifications
** Source of Supply: BMW Pars
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SPRING STRUT ASSEMBLY DRAWING .
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i Lift ol cap.
e Eg‘lnﬂurrg;i Ia:# gr??‘itgutng com- ﬁ ﬁ ﬁ ﬁ ‘IH\[ (\"-———‘ Support spring strut shock absorber.
spring strut shock absorber 21 [ . Remove spring strul shock absorber support

T i, TS —|  bearing from wheel arch.
Remove brake callper (line remains con- i Instailation;
nected), refer to Gr. 34. Replace self-locking nut.
Remove ABS impulse sensor, refer lo Gr, 34, Tightening torque®.

EDC - disconnect line, refer to Gr. 37,

Unfasten stabilizer pressure rod = brace with
opan-end wrench,

Installation:

Wrench lace on ball pin parallel to damper
shaft.

Replace self-locking nut.

Tightening lorque®,

Unfastan scrows,

Insitaliation:

Clean thread in bore and on screws.
Secure screws with screw cement®™.
Tightening lorque”.

Ensure unit s correctly installed.

* Refer 1o Technical Data
** Source of Supply: BMW Parts Service * Refer to Technical Data
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31 31 031 Replacing left or right front
spring strut shock absorber

Hoto:
The shock absorber and spring strut form one
unit and cannot be replaced separately.

To know whether a spring strut shock absor-
ber has lo be replaced, It must elther be
checked Installed with a Shock Tester or
removed and checked in a shock absorber
testing machine.

Also refer to Service Information bulletin

37 01 92 (502).

When replacing a spring strut, always fil a new
spring strul with the same designation (K)
[color spol).

Removing and installing a spring strut

31 31 000.

Grip spring strul shock absorber In vise with
special tool 31 3 000

Only remove bearing (wheel hub) from front
wheal 31 21 180 If dust shiald is to be reused.

Coll spring with spocial tool 31 3 121/ 123/ 124,

Cautlion!

Lowest coll of spring mus! ba securaly
mounted In lool and thrust bearing should be
Mush.

Unscrew and remove solf-locking nul with spe-
cial tool 31 3 170210 and brace piston rod.

Instatlation:

Replace sell-locking nul
Tightening torque’,

* Reler to Technical Data
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31 3 03

3128022

Remova coll spring and additional spring from
spring strut shock absorber.

Fil the parts removed to the new spring strul
shock absorber.

Installation:

MHote configuration, see Page 31 - 311,

Check spring mount at 1op and botlom, also
collar and auxillary spring, replacing if necess-
ary.

The end of the coll spring must contact the
slop in the lower plate spring.

Cautian!

On vehicles censtructed before introduction
of the standard whool bearing, nol only the
spring strut shock absorber has Lo be re-
placed: also replace parts indicated in Pars
Microfilm.

The standard wheel bearing can ba Identified
by the bore (1) in the center for securing the
brake disks.

Fit protective plate and new bearing (wheel
hub) te front wheal 31 21 180,

After assembly, align front axle if necessary.

* Refer to Technical Data
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31 33 001 Replacing left or right front
spring strut shock absorber
thrust bearing

Qperation identical to replacing spring strut
shock absorber: 31 31 031,

31 33 100 Removing and installing or
replaclln? coll spring for left
or right front spring strut

shock absorber

Operatian identical to replacing spring strut
shock absorber: 31 31 031,

Caution!
On one axie, only fit springs in pairs with the
same BMW no. (1) (located on end of spring).

Alipcation of springs by vehicle model and, il
applicable, special equipment, ¢.g. air-condi-
tioning, sports, ... and date of introduction -
reder Lo Parls Microfilm,
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31 3T

Table for Serie B40i, B50i,
and EDC Il ab 4/92:

A  Equipment aiter correction
B Equipment when delivered
a Raised suspension

b Lowered suspension

“‘Refer to Technical Data

- Mave vehicle into normal position®,

- Datermine actual ride level setting (A) = measurement from lower edge of wheel arch (1) ta rim
flange (2) at height of wheel centre. Obtain mean value in each case after raising and lower-
Ing the vehicle body on each wheel and calculating a mean valua lor each axle.

- Datermine any diterence from nominal ride level setling .

- Identifying which spring is Installed - refer to 31 33 100.

- Determine correction spring from lable. Figures indicate the differenca |n ride level selting
{nominal values mm) between each of the different springs.

Example:

The vehicle is equipped wilh coll spring BMW No. 1 137 954 and is & mm oo low - possibly be-
cause of a high propertion of custom Items. By instaliing spring with BMW No. 1 137 835, the
nominal ride level setting is achieved.

Mole:
It is no lenger possible to perform an additional correction of ride level by inserting springs of
ditferant thicknesses.



31-33/3

Table for EDC 11l
8500 until 4/92:

Explanation, refer 1o pages 31- 332
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31 31 02

31 35 000 REMOVING AND INSTALLING
FRONT STABILIZER

Unscrew left and right thrust struts.

Instaltation:

Wrench surface on ball pln must be
parallel o the absorber axis.
Replace self-locking nut.
Tightening torgue*.

Unscrew left and right nuts.
Take off stabllizer.

See Speclficatlons
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TROUBLESHOOTING FRONT AXLE

Conditlon

Causa

Correction

Grinding nolse (loudar In curves)

a) Wheel bearings laulty

a) Replace wheel bearings

Vibration

a) Imbalance of wheels
b} Lateral and radial runout of rims

¢} Radial runout of tires

a) Balance wheals

b} Replace rims, I necessary
¢} Maich or replace lires

Steering wheel shake

a) Imbalance ol wheoels

b} Radial and lateral runout of rims

¢} Shock absorbing effect Insulficient
d) Thrust strut mounts faully

¢) Wrong Ihrust strut mounts Installed

f) Steering gear play excessive

a) Balance wheels

b} Replace rims, H necessary
¢} Replace shock absorbers

d) Replace thrust sirut mounts

&) Replace thrust sirul mounts

i) Adjust pressure poini

Rattling nolse

a) Shock absorber cariridge In spring strut loose
b) Ball joint on control arm worn

€} Ball jolnt on thrust strut worn

d} Stabllizer rubber mounts worn

@) Ball joints of thrust rod worn

f} Front axie carrier mounled loose on body

a) Tighten screw-on ring (Inspect threads)
b) Aeplace conirol arm

c) Replace {hrust strut

d) Replace rubber mounts

¢) Replace thrust rod

i) Tighten {Inspect threads)
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TROUBLESHOOTING FRONT AXLE

Condition

Cause

Correction

Body swing long time after driving on rough road

Body wip when driving over successive rough road
surfaces

Body rise while accelerating

Shock absorbing effect Insutlicient (see "Trouble-

Wheel jump even on normal road surfaces

shooting Shock Absorbers” on page 31-90/3)

Car breaking out while braking

Breaking out (skidding) In curves due to poor track
halding

Replace shock absorbers
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TROUBLESHOOTING SHOCK ABSORBERS

The condHion of shock absorbers can only be checked with a shock absorber lester In car or with a shock absorber testing machine alter removal,

Condition

Cause

Correction

Shock absorbers knocking (bottoming)

8) Rubber dampers taulty
b} Shock absorbing elfect nsulfichent

&} Check or replace rubbor dampars

b} Replace shock absorbers

e e

Shock absorber nolse

a) Shock absorber cartridge loose

b} Installed shock absorbers had béen stoned
laying down with piston rods run In

c) Shock absorbors faully

a} Tighien screw-on ring; Inspect threads

b} Slore shock absoroors standing upright with pision
rods run out at room temparatura for 24 hours

¢} Replace shock absorbers

Poar handling

a) Weak shock absorbers

a) Replace shock absoroers

e —————l

Flat spots on llre troads

a) Shock absorbers faulty

a} Replace shock absorbers
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GEMERAL INFORMATION

Steering Gear:

The steering gear could be damaged from Impact forces It a car Is Involved In an
accldent or operaled under conditions similar to an accident, There must always be

conformance with factory speciiications In the Interest of salely - reler to Service
Infermation 32 01 B& (B28).

Tie Rod Jolnt:
Rofor to Sarvice Information 32 03 87 (733) for an evaluation of wear on ball joints.

Sarvotronic:

Troubleshool with BMW DIAGNOSING SYSTEM - refer to Car Electric/Electronic Test
Plan.

Alrbag:

Troubleshoo! with BMW DIAGHOSING SYSTEM - refer 1o Car Electric/Elecironlc Test
Plan.

Electric Steering Wheel Adjustment:
Troubleshoot on elecironic components - reler 1o Car Eleciric/Electronic Test Plan.

Car with Interlock System:

Tha tunction must be checked I @ componant of the Interlock system had been remov:

ed and Installed or the Installed position of the Interlock cable was changed - refer to
33 32 170.
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GENERAL INFORMATION AND DEFINI-
TIONS

Toe

Is the reductlon In distance of front of
front wheels to rear of front wheels.
Toe prevents the wheels from running
apart while driving and consequently
wheel shimmy and grinding, excessive
lire wear, excessive loads on steering
linkage and jolnts as well as hard steer-
Ing of car. Tee Is measured In "siralght
ahead position®.

Toe Difference Angle

Is the angular position of the wheel on
the Iinside of a curve to the wheel on
the oulslde of a curve when driving In
a curve, The steering is designed that
the angular position of the wheels
changes as steering lock progresses.
The toe difference angle provides Infor-
matlon on the perlinent operation of
the steering trapezold for left or right
steering lock from the center position.
A correctly adjusted toe difference
angle-produces equal values for left
and right lock In due conslderation for
lactory manufacturing tolerances.

a = Toe difference angle
D = Turning clrele center point

a2

32l

Camber

Is the inclination of a wheel from a per-
pendicular line.

King Pin Inclination

Is the angle, by which the king pin* is
Inclined Inward from a perpendicular
line to the lateral axls of the car.

The king pin inclination produces re-
turning forces, which return the road
wheels and steering wheel to stralght
ahead alter driving thraugh a curve or
around a corner.

Camber and king pin inclination deter-
mine the localion of the wheel contact
point with the road surlace.

King pin inclination reduces the lever-
age, on which Irictlonal forces are en-
gaged, which makes It easler to turn
the wheels to left or right lock. In addi-
tian, the jolts from rough road sur-
faces do nol have as strong Influence
an the steering.

The “king pin"” Is equal 1o a line
through the center point of the
spring strut mounl and control arm
ball joint.
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3132 4

3132015

Caster

Is the inclination of the king pin® In for-
ward directlon as seen from the side.

The wheels are pulled and not pushed
because of caster. In a similar manner
to king pin Inclination, when driving In
curves or around corners returning
forces are produced to help return the
wheels to stralght ahead position.

The “king pin” Is egual to a line
through the center point of the
spring strut mount and contral arm
ball joint.

Geomelrical Axis 1

is the blsecting line of an angle from
the 1otal rear wheel toe.
Frant wheel measurements are laken
In reference to this axis.

Symmetrical Axls 2

is a center line running through the
frant and rear axles.

31 32016

Wheel Offset

Is the angle, by which one front wheel
Is displaced more loward front or rear
than the ather fronl wheel.
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3200 150 CHECKING WHEEL ALIGNMEMNT WITH ELECTRONIC TESTER (whh KDS)
Requiraments to be fullllled prior 1o checking wheel alignment:

Good, unifarm tire treads.

Specilied tire pressura*®.

Wheal fims In perfect condition®.
Specitied whea! bearing play®.

Car loaded down 10 normal pashion®,
Speciiied ride lovel helght®.,

L

Always check wheel alignment only with a recommended electronic tester (s8e Work-
shop Equipment) and also use lurntables on the rear wheels.

*  Refer to Specilications of Gr. 31/32733:36
* Raler to Service Information of Gr. 36

1=Toe

2 = Camber

3 = Caster (with 10° or 20" wheel lock)

4 = Toe ditference angle (with 20° whoe! lock)
5 = Wheel otisat

6 = Camber

7 = Rear wheel position

8=Too

9 = Geometrical axis
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3200610 A:rlusﬂng front axle
{with KD3)

Caulion!

On vehicle with

Electronic Damper Control or

Active Rear Axle Kinematics or

Dynamic Stability Control, a “steering angle
check™ with the BMW Service Tester must be
performed after each wheel adjustment check.

Adjust dilferential loe and camber angles.
Move steering gear into straight-ahead posi-
tion (marking on howsing and steering shalt).

Loosen both clamping screws on track rod.
Check toe of left and right wheal against nomi-
nal value® by rotating the threaded sleeve

Installation:

Ensure that ball jeints are not twisted.
Tightening lorque®,

* See Technical Data
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3132 148

32 00 620 Adllusting rear axle
{with KD5)

Caution!

On vehicles with Active Rear Axle Kinematics.
{AHK), an actuator member check must be per-
formed wiht the BMW Service Tester belorg
each wheel alignment check,

Adjusting camber always also involves a
change in toe-in which is why camber must al-
ways be adjusted first.

Adjusting camber:

Replace nuts on tralling arm mount and
tighten to tightening torque®.

Mow loosen nul 1/2 a urn and adjust camber o
nominal value® by rotating eccentric screw.
Tighten nut to tightening torque®.

i @ nut s tightened ddwn more than 5 times
during the adjustmeant check, it must be re-
placed - the sell-locking characteristics
become teo iImpaired,

* Refer to Technical Data

Adjusting loe-in.

Replace nut on support arm mount and

tighten to tightening torque®.

Loosen nut one 1/2 lurn and adjust tee-in to
nominal value® by rotating the eccentric screw.
Tighten nut to tightening torque®.

If the nut has to be tightened down more than
& times, it must be reploced - the sell-lacking
characteristics become too impalred.

Adjusting toe-in on vehicles with Active Rear
Axle Kinematics:

Replace nut on support grm mount on idler
arm and tighten down to tightening torgque®.
Loosen nut one 1/2 turn and adjust toe-in 1o
neminal value® by rotating the eccentric scrow.
Tighten down nut to tightening torque”.

i the nut has to be tightened down more than
S times, it must be replaced - the self-locking
characteristics become too impaired.

* Refer to Technical Data
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TROUBLESHOOTING FRONT WHEEL ALIGNMENT

Condltlon

Cause

Caormrecilon

1 Toe deviation

a} Car not In normal position

b) Tle rod(s) bent

¢} Track arm on spring strut bent

d) Tle rod ball joints worn

e} Rubber mount In control arm faullty

a) Ride level helght, sea Specifications of Group 31
b} Replace e rod(s)

¢} Replace rack arm

d) Replace tla rod(s) or ball jolnts

&) Replace rubber mount

T R A . B R

2 Camber devlatlon
Camber |5 given by design and cannot be
adjusted.

a) Rubber mount In control amm laulty
b) Control arm dalormed

¢} Spring strut deformed

d) Guide jolnt worn

a) Spring lorce Insufilclent

f} Fronl axle carrler deformed
g} Spring strut mount holder deformed
h} Distortion In ficor assembly (engine carrler)

&) Replace rubber mount
b) Replace control am
¢) Replace spring stns
d) Replace contral arm
&) Replace coll aprings
Ride level helghi, see Specliications of Group 31
I} Replace Iront axle carrier
f) Repalr front end

h} Repalr body

3 Caster doviation
Caster Is given by design and cannot bo
adjusted,

a) Rubber mount for thrust st fauly

b) Thrust sirut deformed

¢) Control arm deformed

dj Spring strut deformed

&) Wheel house deformed (spring strut maunt)
1) Distortlon In floor assembly (engine carrer)

&) Replace rubber mount
b) Replace thrust strut
¢) Replace control amm
d) Replace spring strut
€] Repalr front end

i) Repalr body

4 Toe ditference angle deviatlon

Assuming camber and caster ang correct:
a) Tie rods not adjusted uniformiy
b) Track arm on spring strut bent

a) Adjust toe on left and right sides to same value
b} Replace track arm

i p— —

5 Wheel offset deviatlon

Assuming front wheals have egqual single 1oe 1o
geomelrical axls:

a). Front axle carrler deformed

b} Englne carrfer defommed

¢) Control arm deformed

d) Thrust strut deformed

a} Replace front axle carder
b) Repalr body

¢) Replace control arm

d) Replace thrust strut
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TROUBLESHOOTING REAR WHEEL ALIGNMENT

Condhlon

Cause

Carrection

6 Camberdevlatlon

8) Car not In normal postiion
Spring lorce Insulflchent
b} Aubber mounis on rear axle carrier faulty
¢) Rear axie carrier deformed
d) Control arm delormed
e) Guide arm deformed
1) Distoriion In fioor assembly

2) Rida level helght, see Specifications of Group 33

b} Replace rubber mounts

¢) Check or replace rear axie carrier
d) Check or replace control arm

@) Check or replace gulde amn

1) Repalr body

7 Rear wheel position deviation

a) Rear axle carrler displaced laterally
b) Distortlon In floor assembly

a) Chock / replace rubber mounts on rear axle carrler
b) Repalr body

8 Toe deviatlon

a) Car not In normal position or spring lorce
Insufficlent

b) Rubber mounts In rear axle carrlor faulty

¢) Support arm deformed

d) Fluld blocks In tralling am faully

&) Rear axle camler deformed

I} Tralling arm delormed

g} "Acitve rear axle kinematlc™ system nol OK

a) Ride level helght, see Specifications of Group 33

b) Replace rubber mounts

¢) Replace support arm

d) Replace fluld blocks

@) Check or replace rear axle carrer

fj Check or replace tralllng arm

g) Repalr "aclive rear axle kinematic” system

9 Deviatlon from geomaetrical axis

Assuming lotal rear wheel toe |5 correct:
a) Distorlion In Ngor assembly

a) Repair body
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3213 006 FILLING AND BLEEDING

POWER STEERING

Fllling and Checking Procedures:

Fllling with Englne Stopped:

Flll oil tank up to (A) = approx. 25 mm
below edge.

Fllling and Bleeding with Englne
Running:

2.1 Fllling:

Pour In the remaining amount” of all
unltormly while stariing the engine.

2.2 Bleeding:

Turn steering wheel two 1imes aach
against loft and right lecks, operate
brake pedal five times, wail about 30
seconds and operate brake pedal flve
more imes.,

Checking Qil Level with Engine
Stopped:

Operate brake pedal untll reservolir Is
emply (reservolr Is emply when oll level
no longer rises - visual check - or when
suddenly more force Is required (o press
down tha padal - faree check).

Lift rear axle until wheels have cleared
ground. Reservolrs of ride level helght
control are empty atler 2 minules.

It applicable, discharge the reservalr of
“active rear axle kinematic” with help of
the pressura discharging plug - refer to
3 ...

Ol leviel must ba about 10 mm balow
upper edge of tank.

Correct deviation In oll level with the
engine stopped by adding hydraulic
Thuld®.

Cars with ASC+T - reler 10 34 00 040.

Refer to Spectications



3213... ADJUSTING PRESSURE
POINT

Important!

The pressure polnt of steering gears
with automatic pressure point adjust-
ment - recognized on punch-locked
socket head bolt - should only be ad-
Justed after a repalr — see 32 13 631.
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32 13 060 Removing and installing
power steering gear

Airbag vehicle - remove staoring wheel
32 33 000.

Bleed pressure accumulator = actuate brake
pedal approx. 10 times.

Draw ofl hydraulic fluld from container — do
not reuse.

Instaliation:

Topping up and bieeding hydraulic syslem

32 16 006.

Vehicle wilh:

Electronlc Damper Conlrol or

Active Rear Axle Kinematics or

Dynamic Stability Contral

—parfarm steering angle check with BMW Ser-
vice Tester,

Remowe heal shield from steering gear

Remowa hydraullc leads.
Seal bores with dust caps.

instaliation:

Fit new sealing rings (D).
Tightening lorque”.

* Refer to Technical Data

B L)

31 3203

Installation:
Slide heat shield (1) downwards.

Unfasten mut,
Push track rod ofl pitman arm using spacial
lool 31 2 160.

Inztallation:

Fil new soll-locking nut. Taper and cong free
of grease.

Tightening torqua®.

Unfasten scraw,
Slide universal joint on'steering gear.

Screw mus! locale In relalning groove in slear-
Ing unit.
Tightening largua®.

Installation:

Ensure that steering wheel and steering gear
are |n stralght-ahead position.

Turn steering gear Lo lelt or right lock, then
turn back approx. 1.7 lurns untll marks are
aligned.

* Refer o Technical Data
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* il applicable, pull plug off of tha Servotron.

Ic converter.

Loosen mounting clamps of oll coolar
plpes.

Unscrew bolts (1 and 2).

Pull back the disconnected La rod — turn
tha lait front wheal against lock Il neces-
sary.

TaEru out the steering gear downwards —
If necessary, move the steering drop am
into a more favorabla poshion by turning
the steering stub.

31 & &

Instalation:

Boll

Boll {only use 10.9 strength class)
Washer

Sleave

Hut (replaca)

Mut with washer (replace)

o Uh b B3 R =

Tightenlng torqua®.

installation:
Install nul (6) using a fexibla magnetic
liter.

' Reler to Specliicatlons
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DESIGN AND DESCRIPTION OF BALL AND NUT POWER STEERING
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31 2186

The housing contalns a complete mechanical steering gear, the control valve and
operaling cylinder. Steering spindle (1) Is connectad elasticaily with worm (3) via
torslon bar {2) and with valve pistons (4 and 5) without play. The valve pistons are
Installed transversely In the worm head. The connection between piston (6) and worm
{3} Is accomplished whh an Infinite line of balls, When turning the worm the balls are
taken up at one end by clrculating tube (7) and put cut agaln at the other end of the
balis. Piston (6) and sector shafi (8) are meshed. The special shapa ol teeth on the
sector shalt permits zerc-play adjustment with an adjusting screw.

In neuiral poshlon of valves (4 and 5) the oll flow delivered by the pump passes
through the steering and can llow through the opened feed and return control edges
to the cylinder chambar and return flow, Hydraulle support culs In when lorce Is
transmitied from the steering wheel or from the steering drop arm via the sector shalt
and plstons to the worm, Torslon bar (2) then serves as a link. i deforms ksell In the
elastlc range and refurns the valve pistons 1o neutral position after releasing the
steering wheel. Moving valves {4 and 5) will let the oll llow Into only one of the
operating cylinder chambers and In this manner supporl the rotating motien of the
stearing spindle andfar countaract the jolt from rough roads.

Steering Wheal In Neutral Poslilon:

Ol Nows from (he Impeller pump Inte the worm head, through feed grooves (9 and 10)
to radial grooves (11 and 12} From here via connecting bores to the right and left
cylinder chambers and via openad relurn llow grooves (13 and 14) back 1o the oll tank.
The valve Is also llustrated in cross sectlon.

15 = Pump

16 = Ol tank

17 = Prossura rellef valve
18 = Control valve
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Steering Whea! Turnod Clockwisa:

Valva piston (4) s displaced 10 tha right and fead groove (9) opancd. Valve piston (5)
Is displaced 1o the left and feed groove (10) closad. Thig lets tho oll flow Into the right

cyllndor chamber, Oll In the left cylinder chamber s forced out and flows back into
the oll tank.
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Steering Wheel Turmed Counterclockwise:

Valva piston (5) Is displaced 1o the right and feed groove (10} opened. Valve piston (4)
Is displaced to the left and food groove (8) closaed. This lets tha oll flow Into tha left
cylinder chamber. Oll In the right eylinder chamber Is forced out and flows back Into

the oll tank.
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32 13 631 REPLACING RADIAL OIL
SEAL FOR SECTOR SHAFT
AND STEERING WORM AND
SEALING INTERMEDIATE
COVER - Power Stearing
Gear Removed -

Note.
Cleanliness s very Important when
working on steering gears.

Drain hydraulic fluid In steering gear.

Mark position of sliding steering drop
arm to seclor shall before unscrewing
bolt {1) = If applicable, adjust steering
drop arm - see 32 21 510.

instaliation:

Slide on steering drop arm up 10 the
mark - mark (2) must also be aligned.
Replace self-locking nul.

Tightening torque®.

* See Speclficatlons

MM

nxNe

Mark posillen of cover lo case.
Unscraw nut (1).

Unscrew bolts (2) and 1INt off cover by
turning adjusting screw (3).

Pull sector shall oul of case,

Pull off cap (1).
Unscrew bolls (2).

Mark positlon of valve housing (1) and
Intermediate cover (2) to case, and
remove,
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232118

.t

ff zaene

Take off ball bearing (1).
Pull out worm and plston.

Unscrew worm clockwise,

Important!
23 loose balls.

Lift out clrclip.
Press oul outer radial oll seal (1) and
Inmer radlal oll seal (2).

Lubricate sealing lips of radial oll seals
wilh grease.

Drive In outer radial oll seal (1) that
sealing lip faces Inside of case with
Speclal Tools 00 5 500 and 32 1 060.

Important!
Install clrclip.

Qﬁ)‘li@
AT 1R

Insert support ring (3).

Drive In radial oll seal (2) that sealing
lip faces Inside of case with Special
Tools 00 5 550 and 32 1 070,

Replace seals (1 ... 3) and O-rings *
located underneath.

Replace O-ring (4).

Coat seals with hydraulic fluld®,

Replace seal (1) and O-ring (2) located
underneath.
Coal seal with hydraullc fluld®.

Replace O-rings (1 ... 3) on both sides.
Install O-rings (1 and 2) with grease.

* See Operaling Fluids
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AT 32123

3232135

3232128

Place bearing ring (1) and axlal bearing
(2) In Intermediate cover (with a smail
amount of grease),

Mount Intermediate cover on the worm
head {do not damage scal of worm).

Pull off cap (1) and remave clreulating
pipe (2).

Replace seal (1) and O-ring located
underneath,
Coat seal with hydraulic fluid®.

* See Operating Flulds

x 3227

21

2R

Slide worm head Into plston,

A = aboul 6 cm (2.3627).

Slide 16 balls Inlo threads of worm
through hole (1) and turn the warm
untll the balls are lorwarded to hole (2).

Instail T balis in half of clrculatllng pipe
(grease both ouler balls) and Install
circulating plpe In plston.

Place O-ring (1) and seal (2) In cap.
Press cap Inlo plston.

Slide piston Into steering case, belng
careful nol to damge seal (1).
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3232 134

Replace radlal oll seal (sealing lip
greased) In valve housing with Specilal
Tool 32 1 080.

Seallng lip faces Inside of case.

Install ball bearing (1) and Special Tool
323054,

Slide valve housing over seals of worm
head carefully and tighten balls.
Tightening torque®.

S = washer

Remove Speclal Tool 32 3 054.

Turn steering to a final position.

Turn back about 2 turns until marks on
spindle and case are aligned = stralght
ahead position.

Press grease-filled cap (1) on spindie.
Marks on spindle, cap and case must
be aligned.

* See Speclfications

222135

Gulde In sector shaft (1) carefully that
radial oll seal |s not damaged.

Center tooth of sector shafl (1) must
be In middie of teeth of piston (2).

Replace O-ring (1) In cover.
Positlon cover by turning the adjusting
screw on the case counterclockwise.

Tighten cover baolts.

Tightening torque®.

S = washer

Tighten lock nut - sealing surface
facing cover — finger tighl.

* Sea Speclfications
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Adjusting Pressure Polnt:

Mount Speclal Tool 32 1 000 on the
apindle and apply frictlon torque lesler
00 2 010.

Measure frictlon torque about 172 tum
before reaching final lock.

Move steering gear to stralght ahead
positien. _

Tum adjusting screw untll a friction
torque 0.4 1o 0.6 Nm (0.3 to 0.4 1t. 1bs.}
higher than the previously measured
frictlon torque Is measured while “pas-
sing” the pressure palnt.

Total friction torque must not exceed
1.4 Hm (1 fi. Ibs.).

Tighten locknut with a tightening
torque of 25 Nm (18 L. 1bs.).

Recheck frictlon torque.

Install steering drop arm.
Check functlon after Installatlon of the
steering gear.
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TROUBLESHOOTING POWER STEERING

Conditlon

Cause

Correction

Steering s hard o turn laft or rlght from coenler

Prassure point adjusied too light -

Adjust pressure point T

Steering runs aulomatically to final pesiilon
nnm_sldadrr o

Valve setting for hydraullc center incorrect

Replace steering gear {ndlummu can onh_.r b
made In Ihl- 1u;1nr|_.r}

Excessive stearing whul pluy

Steering wheel shakes

Steering difficult 1o move agalnn left or ﬂgi‘n ll:H:Ir.

Loss of hydraulic fluld

@) Insutficlent oll In system

a) Steering gear loose on front axie camier
b) Universal joints have excessiva play

c) Joim disc loose

d] Tie rod ends worn

@) Play between worm and plston

1} Worm has axlal play

a) Imbalance of radlal runoul of whncl:

b) Toe, cambar, casier ar king pin Inclination
Incormpct

€] Thrust strul bem

d) Rubber mount for thrust strut faulty

e) Control arm bemnt

f) Weak shock absorbars

g} Bearing sleave In steering guide arm faulty

a) Pressure does nol bulld up In lower chambar

b} Pressure doés nol bulld up In upper chambor

¢} Insutliclent oll In system

d} Control valve In power pump selzed

e) Filter clogged

f} Valve piston selzed or leaks

@) Piston seal damaged

h) Teflon Angs In worm head leak

Iy Tefon ring In Intermed late cover leaks

k) System lilied with strong tnamlnq. unsuftable oll

a) Tighten steering gear
b) Replace universal joints
c} Tighten jolnt disc

d) Replace tle rod ends

o] Aeplace steering gear

f) Replace stearing gear

G) Add oi"; bloed hydraulic system - soe 32 13 006

a) Balance whools; roplace rims andfor tires In case
ol radial runout

b) Check/adjust Iront wheel allgnment with optical
testor

c) Replace thrust sirut

d) Replace rubber mount

¢] Replace control am

{} Replace shock absorbers

ql Hlpl-lm huﬂng lleB

a) Replace stegring gear

b) Replace steering gear

¢} Add oll"; blesd hydraullc sysiem - see 32 13 006
d) Replace power steering pump

o) Replace filler and clean pipes

1) Replace steering gear

@) Replace stearing gear

h) Replace steering gear

I} Replace steering gear

k) Flll hydraullc system with specitled oll®

a) Hose connectlon leaks

b) Ol tank seal leaks

c) Radlal oll seal for sector shaft faully

d) Radilal oll seal for steering spindie leaks
e} O-ring In cover leaks

1) ©-rings In Intermedlate cover loak

Ho ﬂmlgl‘n ahead

* Reler to Specilications

Helght ol stearing drop arm not correct

a) Tighten hose connections or replace hoses
b} Replace seal

¢} Seal steering gear

d) Soal stearing goar

o) Seal steoring gear

l'l ‘Seal steering gear

Adjust steering drop anm - soo 32 k4| 52:!
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32 21 080 Removing and installing idler
arm

Remove heat shield,

Unfasten nul and press off ball joint with spe-
cial tool 31 2 160.
Remove idler arm.

Installation:

Bore and laper Iree of grease. Replace sell-
locking nul.

Tightening torque 32 21 JAZ".

Installation:
Replace self-locking nut.
Tightening torque 32 21 TAZ®

1 Scrow

2 ldler arm

3  Washer

4  Seli-locking nut
5  Front axle carrier
Caution!

If the idler arm is replaced, check/adjust align-
ment of the pitman arm 32 21 510,

* Refer to Technical Data
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3132090

3132100

31 21 091 REPLACING DAMPER FOR
STEERING GUIDE ARM

Remove steering gulde arm - see

32 21 080.

Press oul damper with Speclal Tools
321 050 and 32 2 032,

Note pressing-In direction.
1 = Damper
2 = Sleering guide arm.

Press In new damper agalnst the slep
wilh Speclal Tools 33 1 305 and
32 2032

Important!
Ad|usl steering drop arm after installa-
tion — see 32 21 510.
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3221101 IFIep&aclng left or right tie rod
ever

Remove front wheel, see Gr. 36,

Unfasten nut.

Press ball joint off tie rod lever with special

tool 32 2 050,

Installation:

Bore and taper free of grease.

Tightening torque 32 21 JAZ°.

Replace sell-locking nut.

Parform front wheel alignment check 32 00. ..

a1 321

Unfasten scraws.

Instaliation:

Clean thread of bores and screws,
Secure screws with screw cemeni®*.
Tightening lorque 32 21 SAZ*.

Ensure unit is correctly instalied.

Unfasten nut from conirol arm and traction
slrut.
Press off ball joint with special tool 31 1 110.

Instaliation:

Remove grease Irgen bore and taper,
Replace sall-locking nut.

Tightaning torque 32 21 9AZ11AZ"

* Reler to Technical Data
2 A2 102 ** Source of Supply: BMW Parts Service
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32 21 151 Replacing left or right track
rod end

Remove Iront wheel, see Gr. 36.
Unfasten clamping screw (1).
Unfasten nut (2).

Inslallation:
Remowve bore and taper. Replace self-locking
nut.

Tightening torque 32 21 3JAZ4AZ",
Perform front axie alignment check 32 00.. ..

Press off ball joint using special tool 32 2 050.

Unscrew and remove track rod end.

* Refer to Technical Data
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31 32107

32 21 281 Replace center track rod
Remave heat shield from right side.

Unfasten nut on left and right sides.

Inztallation:

Remove grease from bore and laper.
Replace sell-locking nul.

Tightening torque 32 21 3AZ°,

Adjust pitman arm 32 21 510,

Perform alignment check of front axle
3200....

Press center track rod off pitman arm and idler
arm using special tool 31 2160,

Press off lateral track rods using special tool
32 2 050.

* Refer to Technical Data

N M

Inspection dimension A =534 = 1 mm.
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32 21 500 REMOVING AMD INSTALLING
STEERING DROP ARM
- Steerlng Gear Removed -

Mark position of sliding steering drop
arm on the sector shafl priar to un-
scrowlng bolt (1).

It necessary, adjust steering drop arm -
see 32 21 510.

instalation:

Slide on steering drop arm up 10 the
mark, whereby marks (2) must also be
aligned.

Replace sall-locking nut.

Tightening torque*.

* See Specifications
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3221 510 ADJUSTING STEERING DROP
ARM

Adjusting the steering drop arm moves the
lett and right tie rods to correct helghl.
This guaramess the same amount of tog
on left and right wheels when the car's
suspensglon |s botlomed.

it also optimizes directional stabllity on
rough road suraces.

Sel stearing gear 1o stralght ahead poshlon
(marks on spindle and case aligned),

Unscrew laft and right control arms on
tront axle carrier.

Instaliation;
Replace sell-locking nuts.
Tightening torgue®.

Mount Special Tool 32 2 120 on the side of
the steering gulde arm on the control arm
mounl.

Allgn the master mandrel wilh the centering
bore In the plvet pin and clamp.

*  Refer to Speciications

21N

e —ey

3 A2 i0E

Mount the special tool on the other side —
withoul changing the master mandral.

Loosen baoll,

Move the steering drop arm untll the cen-
tering bore I3 allgned with the master man-
drel as precisely as possible; max. par-
miszible deviation = £ 1.5 mm.

Tighten nut to correct Lightaning torgue®.
Repeat the measurement, |l necessary.

important!
Turn steering goar from stop 1o slop —
steering drop arm must move easlly.

Distanca A = 0.5 mm.

Steoring gear
Steering drop arm
Spacer

Front axbe carrlar

D P =

*  Refer to Speciiications
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32 31 082 Removing and Installing or
replacing steering angle sen-
s5ar

Disconnect battery, refer to Gr. 61
Remaove lower trim from instrument panal,
refar to Gr.51

Remove airbag steering wheel 32 33 000,

Caution!

On vehicles with

Electronic Damper Control or

Actlive Rear Axla Kinematics (AHK) or
Dynamic Stability Control,

a "steering angle adjustmant “must be con-
ducted after assembly using the BMW Savice
Tester.

Remove clamping screw.
Press steering spindie downwards.,

Installation:

Clamping screw is located In relaining groove
of slearing spindle.

Replace sell-locking nut.

Tightening torque 32 31 1AZ *.

132 022

Remove stearing angle sensor (1) lrom sleer-
Ing spindle.

Installation:
The pin on the steering angle sensor (1) must
locate in the rotary fizture (2). '

*Refer to Technical Data
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32 31 090 Removing and installing com-
plete steering column

Disconnect ground lead from battery.
Remove stearing wheel 32 33 000,
Remove lower trim from instrument panel,
refer to Gr. 51.

Cautlon!

On vehicles with

Electronic Damper Control or

Active Rear Axle Kinematics (AHK) or
Dynamic Stability Control,

a8 “steering angle check” must be performed
using the BMW Sevice Tester.

Remowe end collar (1),
Instaliation:

Note position of end collar (1) relative to sna
ring (2).

Unlasten screws.

32 0z

3132 a1

Romove lower section of steering column trim
from upper section

H necessary, unscraw and remove cablo from
interlock.

Installation:
Check that locking fixture is correctly seated.

Remove clamping screw.
Press steering spindle downwards,

Installation:

Clamping screw Is located In retalning groove
of stearing spindle.

Replace self-locking nut.

Tightening torque®.

Hota:

Allocation of gear teeth marked with spot of
paint.

Adjusting nut tightened down to point that dis-
placement force equals 40 + 25N,

Unfasten tear-ofl screw with chisel or mill off
screw head.

Installation:

Fit spacer tubea.
Tighten down tear-of screws to learing point

* Refer to Technical Data
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Installation:

Lever (left, right)
Sliding cover

Steering column slide
Rubber mount
Washer

Replace self-locking nuts.
Tightening torque*.

LU 2 R

Remove Instrument cluster — see
Group 62.
Loosen balts.

Instaliation:

Hooks of the steering column must be
located In gulde sleeves (1).

Pull steering column up and tighten
the bolls.

Tightening torque*.

Full off plugs on polentiometers.
Discoonect all wires leading to the
steerlng column on the plugs.
Press down and remove steering
column.

* ' See Specifications
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3231 595 Dismnt‘llng and assembling
complate steering column

Remove steering column 32 31 090.

Unlasten scraw.

Press locking hook and remove swilch,

Remove ground cable.
Turn relay base and remove.

Unfasten both Maden screws.

lnstallation:
Secure Maden screws wilh paint,

A1 X2 05

Lift out snap ring (1) and remove with bush (2).

fnstaliation:

Fit bush (3). )
Tighten down snap ring (2) with special toal
32 1090 and steoring whaol retaining scraw
until they engage In groove,

Lift out and remove stearing spindio bearing.
Remove inner steering sleeva,

Instaltation:
Install bearing sleoves with the tapared side
facing the steering lock.
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3132 052

2

a1 32053

Remove shear-olf bolts,

instalation:
Tighten Torx bolls until they shear off,

Turn steeringtock to “R™ position.
Press down an sleering spindie and re-
move the steering lock.

Instalation:
Dowel pin must be in the bore,

Full steering angle sensor (1) ol of the
steering spindie.

instaNation:
Fin of steering angle sensor {1) must
fit in turning lock (2).

3127 054

3137 06T

3132 55

Lower Steering Spindle Bearing:

Lift out elrclip (1) and remove collar (2)
and spring (3).

Take off steering spindie.

Inztatation:

Mount spring (3) and collar (2).
Recess in the collar must face the clr-
clip.

Install eirclip (1) with Speclal Tool
323070,

Knock lower steering spindle bearing
out of the ouler sleeve.

Instaliation:

Press contact ring out of the new bear-
Ing.

Drive In new bearlng (1) with Speclal
Tools 32 1 150 and 00 5 500.

tenpartant!
Press contact ring - for hom ground -
Into the bearing agaln.

Unscrew scrows.
Turn plug out of lhe holder.
Take off gearbox molor.
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a1 .32 05

31 32 057

3 37 05h

Instalation:
Il applicable, use washer.

Pull off shaft,

Unscrew scrows, press hooks lowards
outside and lake off potentlomater.

3 27 024

Mechanical Stearing Column Adjustment:
Unband lockplatas (5).

Unscrew bolts (1 .., 3).

Bolt (1) = lelt-hand threads.

Assembling Proceduras (Note Ordar):

1. Screw In left M B x 32 bolt {1) together
with lackplate {5) - tightening torgua
= 15 Nm.

Distance A between lever and clamp
= 611 mm,

2. ScrewIn M B x 40 bolt (2) logether
with leckplate (5) and nut (4) - tighten-
Ing torgue = 7 Nm.

3. Tighten nut {4) - tghtening lorqua
=15 Hm.

4. Tighten hexagon nut (3} = lever (G} In
“CLOSED"” posltion.
Tightening torqua = 15 Nm.

5. Bend Iockplate (5),
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32 31 800 REPLACING CONTROL UNIT
FOR ELECTRIC STEERING
COLUMH CONTROL

lnstallation:
Tabs (1) must be located In slots (2) of
the heater housing.

Remove multl-information display - see
Group 65.

31232 134

j}\ Unscrew screws,
|
F/

32 in

Pull gut control unit and pull off plugs.
Transier holder.

Imporiant!
Press down on retalner and 1t lever,

Y T T T sy FEIISI TR ST
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32 32 001 REPLACING COMPLETE
STEERING LOCK

Set steerlng column to "lowered” and
“run out" posliion.
Disconnect battery ground lead.

Remove steering wheel - see 32 33 000.

Remove bottom dashboard trim panel -
soe Group 51.

Take off collar (1).
instaliation:

Recess In collar (1) must be above clr-
clip (2).

Unscrew screws.

Pull lower steering column casing sec-
tion off of the upper section,

Ingtaliation:
Check for correct seating of the lock.

a1 32 D40

Remaining procedures arg shown on a
removed steerlng column for betler un-
derstanding.

Unscrew screw,

Compress relalners and pull alf swileh.

Unscrew both selscrews.

Installation:
Lock selscrows with palnt,

LIt out and remove clrellp (1) with
sleeve (2).
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30 3 6%

Instailation;

18l bush (3).

Draw snap ring {2) with special tool 32 1 090
and steering wheel rataining screw firmly
home in groove.

Lift out and romave stearing spindle bearing.

Remove inner steering sleove,

nstallalion:
Install bearing sleeves with the tapered side
facing the steering lock.

If necessary, unscrew and remove cable (1)
trom interlock,

an 3¢ 052

332 053

Unfasten tear-ofl screws.

Installation:
Tighten down Torx threaded dowaels untll thoy
tear ofl.

RAotate steering lock inlo position "R™.
Pross slearing spindie downwards and
remove steering lock,

Inslallation:
Reamed bolt must locate in boro.
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32 32 050 Removing and installing or
rﬂeplacing steering lock cylin-
er

Using ignition kay, move leck cylinder into po-
sitien "R™ = 60°.

Press special tool 32 3 110 or a pleca of ©
1.2 mm wire into bore of lock cylinder and pull
out lock cylindar.

A7 0043

32 32 170 Removing and Inslallin-F or
replacing interlock cable

Caution!
Aftor fitting Interlock, check function, refar to
25 16 ... Ropalr Instructions for 2 Series EJ6,

Romove shift lever cover and unfasten intor-
lock cable from shifl tower

Sheure new interlock cable Lo existing cable
wilh wire or similar materlal

ingtalfation:

Adjusting interlock cable, refer to 25 16 ...
Rapalr Instructions 3 Serles EJ6.
Tightening torque B Nm.

Romaove lowar soctlon of steering column trim
Unfasten interlock eable on steering lock and
remove, inserting now intarlock cable at the
same lmao,
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32 33 000 REMOVING AND INSTALLING
STEERING WHEEL

Without Alrbag (SRS):
Litt out BMW emblom,.

Unscrew screw.

Mark posltion of steering wheel (o
steering spindle.

Pull off steering wheel.

Insialfation:
Tightening torque*.

Impartant!

Don't damage the turn signal self-can-
celling cams - set lurn signals to cen-
ler position.

fnsaligtion:
Coal slip ring with grease*®.

See Specilications
See Operaiing Flulds

_"r
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AN 21 37 147

EIEFRLLY

With Alrbag (SRS):

Caufion!

Conform with safely precaulions!
Incorrect handiing could cause acliva-
tion of the alrbag and lead to Injuries,
Disconnect baltery and cover ground
pole or terminal.

Unscrew scrow.
Pull lower steering column casing sec-
tion off of the upper secllon.

Instatiation.
Check for correct sealing of the lock,

Turn plug (orange) oul ol the holder
and disconnect,
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Until mad.85
Loose screws (innentorx T 30).

Installation:

First tighten the right screw, viewed in direc-
tlon of ravel.

Do not jam cable. Tightening torque®,

Unlasten conneclor and remave airbag unit.

Caution!
Airbag must always be placed with padded
side facing upwards (trunk].

Move steering wheel into straight-ahead sel-
ling (marking on staering goar and on stearing
spindle].

Unfasten scrow, mark relative position of stear-
ing gear lo steering spindle

Installation:
Tightening lorque 32 33 1AZ"

Hote:

When the scréw is loosened, the tarsion

spring (1) becomas effective, securing the con-
tact ring in its center position.

* Refer 10 Technical Data

3132130

Installation:
Locating pin (1) must engage In recess (2).
Tightening torgue"®.

If necassary, adjust contact ring:

Proess down Spring (1) = turn contact ring to
left or right stop, turn back approx. 3 complete
turns until marker arrows for center position
are allgned, then release spring (1).

Instaliation:
Coat slip ring with grease**,

* Raler to Technical Data
** Refer to Operaling Flulds Specilications
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32 Q03

From mod. 95

Untasten both screws (internal Torx T 27).
Aemove connector from squib, pull off horn
contact and remove airbag unit.

Caution!
Alrbag unit must be stored with pad facing up-
wards (trunk).

Installation:
Do not jam cable. Tightening torque,
refor to Technical Data 32 34 1AZ.

Mave steering wheel into straight-ahead posi-
tion (marks on steoring gear and stearing
spindle must be alignod).

Unlasten screw, mark position of steering
wheel relative to steering spindle and remaovae.

Note:

When screw is unfastened, lorsion spring (F)
becomes aclive, securing the contact ring in
centre position.

Installation:
Tightening torque,
refer o Technical Data 32 33 1AL

installation:
Detent pin (1) must engage In recess (2).

installation;

It necessary, adjust conlact ring:

Press down on spring (F).

Determine centre position of contact ring by
halving total numbaer of lurns. Ensure all
marks (1) are accurately aligned,

Roloase spring (F).

- with Airbag I

Relor o Ftn;iulr Instruclions for 3 Serlos EJ6.
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AIRBAG SYSTEM (SRS)

Components:

1

2
.3
4

Steering wheel with airbag unit {airbag, gas generator, Ignitlon pill and contact ring)
Diagnos!s unit

Knee guard (US model)

Two crash sensors (lefl and right en wheel house)

Alrbag control lamp {in Instrument cluster)

3132 144



Airbag Il

Componnts:

1 Airbag unit (airbag, gas generator,
ignition squib) |

2  Steering wheel (contact rings or coil
springs, elactronics)

3 Indicater lamp

Basic / central airbag unit

Components:

Basic alrbag unit, EEC ¢ Central airbag unit US { under the oddments tray beside the handbrake
lever)

Steering wheel with airbag unit (airbag, gas generator, Ignilion squib and contact ring).
Airbag indicator lamp (in the instrument cluster)
Passenger alrbag unit (alrbag, gas generator, ignition squib

Knee guard (US model)
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Function

The system Is Iriggered by sensors when vehicle retardation is equivalent 1o a direct head-on
collision at no less than 18 km/h with a solid obstacle (i.e. one which does not yield).

This closes the circult, igniting the gas generators. This sudden combustion causes non-loxic
gases to be released by the solid fuel mixture. These completely inflate the folded airbag in the
steering wheel and instrument panel within the space of approx. 30 ms,

When fully Inflated, the airbag minimizes injuries to head and upper torse in head-on collisions.
Discharging lakes place through two holes on the side of the airbag facing away from the driver !
passenger.

Monitoring:

Tha alirbag system is monitored continuously by a diagnosing unit from ignition lock position *17,

The conlrol lamp comes on and goes oul again atter aboul 6 seconds to indicale that the system
Is ready for use.

I this lamp comes on again, there is a detected faull in the system.
Sall - diagnosis - ntarrogale the faull memory with the BMW DIAGHOSING SYSTEM.
Airbag Il treubleshooting, refer o Repair Instructions for 3 Series E36.

Salety rules for handling airbag gas generators
Refer to Repair Instructions far 3 Serles EJ6.
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32 34 020 Removing and installing or
replacing airbag

Caution!

Nole safely regulations!

Incorrect handling can trigger the airbag and
may causae injury.

Disconnect battery and cover ground lerminal.

Unlasten scraw,
Remove lower section of steering column trim
from upper section,

Instaliation:
Check that locking fixture is correctly seated.

Twist plug connection (orange) out of bracket
and disconnect.

Loeose screws (Innentarx T 30, frem mod, 95
T27).

instaliation:
First tighten right screw in direction of travel.
Do not jam cable.

Tightening torgue®.

* Refer 1o Technical Data

31 32123

Unlasten connector and remove alrbag unit.

Caution!
Airbag must always be laid aside (in trunk)
with impact pad facing vp.

Alrbag II:

Refer to Repair Instructions for 3 Series EJ6.

32 34 504 Additional work with pas-
senger airba
- Steering wheel removed —

Caution!

Hote salety regulations!

Incorrect handling can trigger the alrbagand
may cause injury.

Lift cover ol airbag.

Unfasten scraws, lift of passenger airbag and
remove connector.

Caution!
Only place passengar airbag o one side (in
trunk]) wilh impact pad lacing up.
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32 34 510 Replacing contact ring (Air-
bag)

Caution!

Hole safety regulations!

Incorrect handling can trigger the airbag and
may cause injury,

Remove steering wheel 32 33 000,

Lift out interlock (1) with screwdriver.

Insitallation:

Install spring (2) In bore and 1 inerlock,
Press interleck down until it engages.

Disconnect plug connection.
Unfasten nuts (1} and remowve conlact ring.

Installation:
Insert horn cable through rectangular aperture.
Secure nuls with paint.

Cautien!

A new contact ring is secured in cantre posi-
tion with a screw. This scroen must ba
removed once tha contact ring has been
screwed Lo the steering wheel,

from mod. 95

Unfasten scrowp and remove contact ring.
Cautlon!

Do not remove anti-twist retalner (1) unlil con-
tact ring Is screwed to steering wheel,

Pross together bolh ends and remova anti-
twist retainer (1).
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65 77 010 REMOVING AND INSTALLING
OR REPLACING AIRBAG
DIAGNOSIS UNIT

Cautlion!

Conform with safety precautlons!
Improper handling could cause acliva-
tlon of the alrbag and lead to Injurles.
Disconnect battery and cover negative
pole or terminal.

Unscrew screw.
Pull lower steering column casing sec-
tlon off of the upper sectlon.

Installation:
Check for correct seating of the lock.

Twist plug {(orange) out of the halder
and disconnect.

332 145

Remove trim panel for dashboard al
bottom right.

Disconnect (orange) plugs (1)-
Unscrew Scréws.
Remove dlagnosis unit (2).

Instaliaion;
Arrow on unit faces forward.
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65 77 012 Removing and installing or
replacing control unit
for airbag Il

se¢ Repalr Instructiens for 3 Serles EJ6.

65 77 016 Removing and installing
basic / central alrbag

Cautlen!

Obsaerva safety regulations!

Incarract handling can trigger the alrbag, poss-
Ibly causing injury.

Disconnact battery and cover ground terminal,
Alter assembly, parfarm function check.

Remove oddments tray, see 51 16 200,
Unfaslen screws, disconnect cable connector
and remove basic / central airbag unit.

Installation:
Arrow on unit polnts In direction of travel.

65 77 018 Replacing basic / central air-
bag unit

Remove and install basic / central airbag unit,
see 85 77 016.

Code new unit wity MoDIC.
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65 77 015 REPLACING CAPACITOR OF
AIRBAG DIAGNOSIS UNIT

Remove diagnosis unit - see 65 77 010.

Open cover with a feeler gage blade
{0.20 mm) or amall screwdriver.

Instalation:
Install new cover.

31 32 140

G 6577 1379449 Unscrew screws and take off capacitor.
L s il
12v

il 1|
VORNE :: o] 38 32 141

6577 1379| Instailation:
swais 3| Glean contlact surfaces (K).
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31 32 147

31 212 148

65 77 020 Removing and installing or
replacing one front airbag
sensor

Caution!

Obsarve salety Instructions!

Incerrect handling can trigger the alrbag, poss-
ibly eausing injury.

Disconnect battery and cover ground lerminal.

Unfasten scraw.
Remove lower section of sleering column trim
from upper section.

Installation:
Ensure thal locking fixture is correctly located.

Twist connection {orange) oul of bracket and
unfasten.

Unfasten connector and unscrow SCraws
usging tool 00 2 110

Installation:

Arrow on sensor points in direction of travel.
Tightening torque®.

* Reler to Technical Data
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31 32 070

32 41 005 CHECKING OPERATION OF
POWER STEERING
{H-31 System}

- Engine at Operaling Temperature —
Check hydraullc lluld level In tank.
Check all hose connectlons and equlp-
ment {pump, brake booster, power flow
regulator and steering gear) for leaks
before checking operation.

Discharging Pressure:

Stop engine and operale brake pedal
aboul 20 Umes.

Unscrew plpe on power llow regulator
and connect Speclal Tool 32 4 007,

D = Gasket

Install Speclal Tools 32 4 000 7005 /
006 /008 between pump (1) and power
flow regulater (2).

Nota:
Speclal Tool 54 3 100 could also be
used Instead of Special Tool 32 4 000.

A = Shutoff valve (low pressure fram
0 to 15 bar / 0 to 213 psi)

B = Shuloff valve (high pressure from
0 to 150 bar / 0 to 2133 psl)

Cautign!

Shutaff valve (A) must always be clos-
ed for high pressure tests lo avaold da-
maging the pressure tesler.

Open valve {B).

Close valve (A).

Start englne and fill tank with hydrau-
lie fluld*,

Bleeding System:

Turn steering wheel \wlce each agalnst
left and right locks.

Operate brake pedal 5 limes, walt 30
seconds and operate pedal another 5
limes.

Hydraulle fiuld temperature should be
approx. 50° C (122" F) for all tests.

Il necessary, Increase the lemperature
by turning the steering wheel agalnst
lacks with the englne running.

1. Checking Flow Pressure:

Qpen valve (B).

Close valve (A) and run engline.

Qpen valve (A) and read pressure
when pressure |5 less than 15 bar (213
psi). Max. permissible flow pressure of
8 bar (114 psl) must not be exceeded.
Pressure greater than 8 bar (114 psi):
check power flow regulalor and steer-
Ing gear.

32 41 505 CHECKING POWER FLOW
REGULATOR AND STEER-
ING GEAR

Discharge pressure. Insiall pressure
tester between power flow regulator
and steering gear. Bleed system. Carry
out test as described above. With pres-
sure less than 8 bar (114 pal), replace
power flow regulator — see 34 33 100,
With pressure more than 8 bar {114
psl), replace sleering gear - see

32 13 060. Recheck flow pressure be-
tween pump and power llow regulator.

* See Operating Flulds
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2. Checking Pump:

Install pressure tester betwean pump
and power flow regulator.

Close valve [A).

Start englne.

Close valve (B) max. 10 seconds and
read pressure.

Rated pump pressure* g 10 % should
be reached.

Rated pressure® exceeded, replace
pump ~ see 32 41 061.

Rated pressure® not reached, check
drive belt tightness - see 32 41 108,
Repeat test.

Raled pressure* stlll not reached, re-
place pump - see 32 41 061.

3. Checking Reservolr Charge Pressure:

Pressure tester belween pump and
power flow regulator.

System bled.

Engine not started.

Viave (B) open.

Valve (A) closed.

Start engline and observe pressure
tester,

Pressure must rise to max. 57 bar (811
psl) and then drop immediately 1o less .
than & bar (114 psl).

If max. permissible pressure of 57 bar
{811 psl) Is exceeded or there Is no Im-
mediate pressure drop after reaching
the maximum permissible pressure, re-
place power flow regulalor - see

34 33 100.

* See Specifications

—
St

I 32 081

4. Power Sleering:

Pressure tester between pump and
power flow regulator - system bled -
valve (B) open - valve (A) closed - en-
glne not started.

Llit car.

Stop steering from reaching final left
lock by 1/2 10 3/4 steering wheel turn
with a plece ol wood or something sim-
Ilar.

Start englne.

Pull steering wheel against final left
lock with a force of 100 N (22 Ibs.)
{force meler) about 5 seconds and

read pressure.

If pressure values are lower than pump
pressure determined In point 2, replace
sleering gear — see 32 13 060.
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3132 DEY

5. Check mechanical backlash in the steering
unit:

= Pressure point is set 32 13 014

= Mo backlash in steering column

Pressure measuring device betweosn pump

and J-phase conlroller— System vents - Valve
(B} open - Valva (A} closed - Engine not
switched on.

Ensure that pitman arm is in straight-ahead po-
sition,

Attach paper strip lo steering wheal hub and
upper sectlon of trim,
Fil marker lo sleering wheel hub (center).

Swilch on engine and open valve (A).
Read off throughput pressure.

313 o

Turn steering wheel to left until pressure
measuring dovice Indicates 1 bar rise in progs.
ure over throughput prossure,

Mark positlon of steering wheel hub.

Repeat procedurs with steering wheel on right-
hand lock.

If max. perm. ravel (C) = T mm s exceeded,
tha steering gear must be replaced —

32 13 060.

Remove retaining fixture and pressure measur-
ing device.

Vent hydraulic system and, if necessary, lop
up hydraulic fluid.

* Refer lo Operaling Flulds Specilications
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32 41 060 Removing and installing
vane pump (tandem pump)
for power steering unit

Drain prassurs accumulator — Depress brake
pedal approx. 20 times.

Draw hydraullc fluid out of contalner — and do
nol reuse,

Alter agssembly of power steering unit, bleed:
rafer to 32 13 004,

Remaove ribbed vee bell.

Remaove splash guard.
Unfasten oll cooler lina.

Remove lines,

instaliation:

Replacd gaskets.

Tightening torque”.

Bleed hydraulic system 32 13 006.

1 tosteering unit
2  to container
3 to ASC +T plunger unit

Thrae-circuit pump:

1 tosteering unit

2  tocontainer

3 to ASC +T plunger unit

4  to accumulator charging wnit for Active

Rear Axle Kinematics (AHK)

* Reler to Technical Data

a1 a2 21

Grip pulley with help of ribbed vee ball,
Unfasten Scraws.

Tandem pump:
Unfasten scrows,

Vane pump:
Unfasten scrows.

Unlasien screw,
Remove vane pump or Wandem pump.



frem mod. 94:
Loose nul (3).

Installation:

Secure support (1) to pump.

Tightenlng torque, reler to Technical Data
3241 2AL

Tighten nut (2) hand-tight against engine sup-
port scraws.

Tighten down nut [3). Tightening lorque, refer
to Technical Dala 32 41 2 AZ.

Unfasten ratainer on oll pan and remove pump.

Installation:

Tightening torque, refer to Technical Data
J241 2L
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POWER STEERING IMPELLER FUMP

Halder
Body
Face plate
Rotor
Shaft
Clrelip
Radlal oll seal
Seal
Gulde
0 O-ring

— O =) O LN B L3 R =

MR
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32 41 553 DISASSEMBLING AND AS-
SEMBLING POWER STEER-
ING IMPELLER PUMP
= Pump Removed -

Absolute cleanliness Is essentlal when
working on pumps.

Mark position of holder (1) to pump

body (2).
Unscrew bolts and separate housing.

Take off face plate (3).

Press down rolor (4) an shaft (3).
Remove clrcllp (6) and pull shaft out of
body. .

Remowve rotor (4).

NIZoTe

Assembling:

Clean and lubricale all parts wilh hy-
draulic fluld.

Replace rodlal oll seal (7} - sealing lip
faces In - and pack space between
sealing and dusl lips with grease.

Ingsert shaft (5) in body.

Mount rotor (4) with recess for clrclip
facing up and Install clrclip (6) In radial
groove of the shall,

Install the Impeller with the polished,
rounded outside surfaces facing the
cam ring.

Check that Impeller moves caslly.

Install seal (8) with wide end facing
down and guide (9) In face plate (3).
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1 32 0l

Install tace plate (3} on dowel pins.
Replace O-ring (10).

Mount body (checking thal bores are
aligned) and bolt down with the holder,
Tightening torque = 16 ... 19 Nm (12 ...
14 1t. 1bs.).

Check functlon alter Installation af the
power steering Impeller pump.
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TANDEM PUMP

Flange
Body

Face plate
Rotor

Shaftt

Axlal washer
Radial oll seal
Seal

Guide

10 O-ring

11 Sleave

12 Slide

13 Piston

14 Spring

15 Shaft

16 Q-ring

17 Plug

L= = R

LI
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326

32 41 555 DISASSEMBLING AND AS-
SEMBLING TANDEM PUMP
= Pump Removed -

Absolute cleanliness Is required when
assembling the pump.
Lubricate all parts with hydraullc fluld.

Mark position of the flange to the shaft
and body sections lo each other,
Unscrew balls.

Take off body.

Unscrew bolls.
Take off body (4).

Replace seal (8) (wide end facing plale)
and guide (9).

Replace O-ring (10).

Boll body - bore to bore. 2
Tightening torque = 14 * * Nm (10 *
ft. Ibs.).

Unscrew both plugs (17).
Take ofl plston and sliding ring with
sleeve.

Press triangular flange off of the shaft
with a press, while supporting on the
flange.

Replace radial oll seal (7) - sealing lip
facing In and filled with grease.
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N 37 0BR

o

Install axlal washer (&) and run In
shalt (5).

Press on flange with Special Tool
32 3 060,

Shaft protrusion = approx. 1 mm
(0.0397).

Check marks.

Insert sleave (11) and sliding ring (12).

Slide In both plstons (13), spring (14)
and shall (15).

Replace O-ring (16).
Tighten plugs (17) with a torque of
50 Nm (36 N. Ibs.).

X1 32 D9

Replace O-ring (10).

Insert axlal washer (6).

Mount and bolt body.

Tightening torque = 8 Nm {6 11. bs.}.
Other Jobs - sea 32 41 553,



32-41/12

(1 T )

PDWEH STEEHE\J ARSI RATN A T d NS

{active rear axle kinemalic)

D Seals

T Triple-circult pump lor version with AHK

2 Power pumpiandem pump
3 Adapler
5 Power llow regulalor

4 Ol supply tank
& Steering gear

.
=2
]
Y]
=
o

3 azse
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QIL SUPPLY TANK

Cap

Tank
Cover

Seal

Oll stralner
Ratalner
Gulde plpe
Spring
Washer

10 Sleove

11 Oering
12 Pressure relief valve

\ : 13 Seal

11
%
X
40 00~ O U B B B =

.
-

127 | 14 Filter element
|
| 3
—
B Fram steering gear
13,,-" — C From charging valve
\ (power fiow regulator)
0 From brake boosier

I

]

]

]

I

I

I

]

|

]

[

!

1

i

i
H i ID
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| i
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OIL SUPPLY TANK (with ASC + T)

W0t B L Ry =

Plpe

Ol stralner
Spring

Oll stralnar
Seal
Retalner
Guide plpe
Spring
Spacer
O-ring
Pressure rallef valve
Fiter elemant
Seal

To pump

From steerlng gear

From charging valve
(power flow regulator)
From brake booster

From ASC+T {reclrculation)
From ASCsT (return)
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REAR AXLE ASSEMBLY DRAWING

1 = Rear axle carrier

2 = Upper control arm / camber adjusiment
3 = Lower support arm / toe adjusiment

4 = Trailling arm

§ = Front control arm / guide arm

6 = Push rod / Integral arm

7 = Final drive holder

330301
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REAR AXLE COMPOMNENTS

1 = Rear axle carrier

2 = Upp#tcontrol arm

3 = ABS sensar
4 = Wheel carrler

5 = Camber adjusting bolt

& =Push rod /Integral
7 = Gulde arm

8 = Tralling arm

9 = Lower support arm

10 = Toe ad]usting boll
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BREAKING-IN PROCEDURES AFTER REPLACING/REPAIRING FINAL DRIVE

Strict conformance with these breaking-in procedures s required for preloading the
tapered roller bearing.

During the first 1,000 km the car must be driven at different engine specds and road
spoads, but never faster than 2/3rds of the max. permissible speed.

Il thara I3 no conlormance with these breaking-in procedures there could be salzure
betwoan the tapered rollers and Inner race guide band, which In turn will conlinuously
cause nolsa, overheating and oll leakage.

Install a label or tag to remind the driver of the breaking-In specifications and next ol
change.
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33 10 010 Removing and installing or
replacing final drive

Note:
When replacing unit, carefully note ratio em-
bossed on type plate.

When work |5 complete:
Check cil level and, it necessary, top up oil In
linal drive **,

Disconnect propelier shaft from final drive,
sea 26 11 000.

Vehicles with AHK [Active Rear Axle King-
matics) up to 9.92:

Unfasten screw connection [Mtermediate lever
with rear axle carriar).

Partially remove screws.

Installation:
Replace sell-locking nut.
Tightening torque 33 34 T1AZ"

Unfasten screws.

Lift wheel carrier with hydraulic litter 00 2 030
untll the output shaft can be removed from the
driver flange.

Installalion:
Fil washers.
Tightening lorque 33 21 1AZ"

* Refer to Technical Data
** Refer to BMW Parts Service

If transmission oll cooler is filled:

drain off oil in final drive.

Disconnect ol lines (to cooling circult) on final
drive.

Instaliation:

Scrow-in plug: tightening torque
3311 6AZ

Replace O-rings.

Qil lines: tightening torgue 33 11 TAZ*

Support final drive with hydraulic lifter
00 2 030 in conjunclion wilth special tool
334 390

Unfasten screws (1...2).

Instaliaticn:
Tightening terque 33 17 TAZ

Remove plug connaclor (EDCIABS brake lin-
ing wear indicator) from the housings on the
rear axle carrier.

Remove expanding rivets from case mounting
and remove linal drive case.

* Refer to Technlcal Dala
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3133 105

Unfasten screw conneclion on rear axle car-
rler and remove screws as far as possible.
Lower (inal drive until propelier shait can be
removed from the output flange.

Remove cable connector from speedo impulse
Sénsor.

Continue lowering flinal drive and remove com-
plately.

Ingtallation:
Tightening torgue 33 17 14Z°

* Reler to Technical Data
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33 11 151 Replacing shaft seal for drive
flange

Remove rear section ol exhaust unit,
see 18 00 020

Unfasten screws.
Installation:

Fit washers.
Tightening torgue 33 21 1AZ°

Lift wheel carrier with hydraulic lifter 00 2 030
until the output shaft can be removed from the
driver llange.

Prass off drive llange using pry bar.

* Refer to Technical Data

instaltation:

Place round wire snap ring (1) in groove of
final drive case prios to installation and in
such a manner that both ends of ring are re-
cessed in groove.

This prevents lateral bending of tho ring. Turn
in drive flange by hand with light pressure
until the round wire snap ring Is heard 1o en-

gage.

Caution!
Replace stretched snap rings.

Pull out shaft seal with special teal 00 5 010
and special tool 33 1 308,

Installation:

Coat plate housing flange and sealing lips of
shaft seal with final drive oil.

Drive shalt seal firmly home with special toal
005 500/

33 3 450 (cover with B screws) or

33 3 420 (cover with & screws).

Replace drive flange if the bearing surface is
seriously scored,

* Rafer to Technical Data
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33 15 005 Removing and installing or
replacing cooling circuit for
cooling oil in final drive

Note:

When work Is complete, test drive the vehicle,
then check final drive oil level and top up il
NECEssary.

Unfasten heat shield on the spare wheal re-
CE5S.
Disconnect cooling circuit at joints,

Installation:
It necessary, replace O-rings.
Tightaning torgue 33 11 742",

Unfasten retaining points ol cooling clreult on
spare wheel recess and towing console.

inztailation:
Fill eooling eircuit with final drive oll** prior to
installation.

* Refer to Technical Data
** Refer to BMW Operaling Fluids
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31 33105

33 17 006 Replacing all rubber mounts
for final drive suspension
(front and rear)

{rubber mount in rear axle carrier)

Remowe rear axle, seae 33 31 000.

Unfasten screws (1...3)
Pull rubber mounts in and ouwt,
see 33 17 510.

Instailation:
{1...2) Tighlening torque 33 17 TAZ"
{3) Tightening lorque 33 17 BAZ*

Unfasten scraws.
Lower final drive until there is enough room
far the special tool.

Instaitation:
Tightening torque 33 17 1AZ*

Remove rubber mount using speciaftool
00 7 502/00 8 550/ 33 3 362.

* Refer to Technical Data

MNote:
The stepped side of the rubbor mount musi
point towards the final drive.

Coat new rubber mount (1) with Circolight™

and pull in flush with special tool 33 3 316/
333 334,

** Refar 1o BMW Parts Service
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33 17 503 Replacing all rear rubber
mounts for final drive sus-
ension
final drive removed)

[rubber mount in final drive cover)

Pull oult rubber mount wilh special tool
& 2330 3333111 312/ 314 / 315.

31334072

Pull in rubber mount (1) mit special toal
I3 I3 3140315,
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33 17 010 Replacing final drive bracket

Brace final drive with hydraulic litter 00 2 030
and spacial tool 33 4 390,

Unfasten retaining screws (1 ...3).

Installation:
{1...2) Tightening torque 33 17 TAZ*
(3) Tightening torque 33 17 BAZ®

* Refer 1o Technical Data

31 amMS

3132018

33 17 510 Aeplacing rubber mount on
final drive bracket
{final drive brackoet removed)
Prass oul rubber mount with special tool
333181 182,

Prass in new rubber mount (1) with special
ool 33 3 181/ 182/ 183 from the tapered side
of the final drive brackel
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33 21 000 Removing and installing or
replacing output shaft

Uniasten collar nut (1).
Remove back wheel, see Gr, 36,

Installation:
Replace collar nut
Tightening torque
Secure collar aut

Remove output shaft fram final drive outpul
flange.

instaffation:
Tightening torque *

Autematic transmission

Unfasten seml-trailing arm and push inwards
to provide sufficlent space for pressing out
the output shaft.

Brace wheel carrier wilh special tool 00 2 020.

Instaliation:
Tightening torque *
Replace sell-locking nul

Manual Iransmission:

Unfasten top of integral link and slide to make
sufficient reom for pressing oul the output
shaft,

Brace wheel carrier with speclal tool 00 2 020,

Instaliation:

Tightening torque”
Replace sell-locking nut.

* Refer to Technical Data

Press output shaft out of drive flange hub with
special tool 33 2 111, 116, 117,

Pull in outpul shaft with special tool 33 2 115,
116, 118,

Instaliation:
Tightening torque®

* Refer to Technical Data
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36 33 026

T T T

ACDODON

36 23 075

3321031 REPLACING DUST COVER

Aemova oulput shall - refer to 33 21 000.
Clean gutput shaft.
Use dust cover from ropalr kit.

Pry off sealing cover (1).

Leosen hose clamps (2).
Prass olf cap (3) logether wih dust cover.
Remave clrelip {4).

Press splined shatt out of constant velocity
joint.

Impaortant!

Bearing Inner race must bear on the coun-
terpressura plate [P},

Don’l disassemble the joint.

Check joint for dirt or damage.

Pull off dust cover.

36 33 028

36 53 13

MNote:

It the joint has to be disassembled (dir),
mark the position of the ball hub, ball cage
and joint 1o each other on the face with an
aleciric scriber.

Impaortant!

Ensure cleanliness when assembling.

Loosem hoso clamps (5 and 6).
Pull ol dust cover over splined shaft.

Note:
Clean constant veloclly Joint In assembled

slate thoroughly.
Fil jolnt with new grease”.

Pull on new dust cover,

Notfa:

Wrap adhesive tape around splines of the
splined shafi for protection of new dust
covers,

Lubricate the splined shalt lightly with
grogase to make Installation easer.

Install new hose clamps (5 and 6).

Install the transmission-and dusl cover.
Remove adhesive lape.

Coat sealing surface ol cap (3) with seal-
am*® and press it onto the constant velocl-
ty jolnt using a pressurd Ting.

* Relerto Speciiications
** Source of Supply: BMW Pans
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Remove greaseo from splines of the splined
ghaft and constant velochy joint.
Coal splines with Loctite No. 270",

Impariant!
Keep Locilte out of ball grooves.

Apply Speclal Tool 33 2 130.

Press constant velocly joint and cap (3)
onto the splined shaft.

install a new circlip.

I l 3633 04

Fill jolnt with grease®.
Pull dust cover onlo cap (3).
Install new hose clamps (large and small),

Naote:

The lock of the large diamater hose clamp
must be located between two bores of the
constant velocity jolnt.

Coat sealing surfaces of sealing cover (1)
with sealanl'* and press on cover using a
pressure ring.

* Refer 1o Spacilications
** Source of Supply: BM\Y Pans
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33 31 000 Removing and installing com-
ﬁlate rear axle carrier (with

nal drive and trailing arms)
[without chassis alignment check)

Mote:
Wheon eporation s complele, perlorm a
chassis allgnment check, see 32 00 150.

Unfasten Bowden cables on handbrake lever,
sed 34 41 000,

Remove wheols, see 36 10 300,

Unfasten brake calipers and tie up, (do not dis-
connect brake line), soe 34 21 745,

Romove both rear mulilers,

see 18 00 020,

Unfasten propaller shaft on final drive,

so 26 11 000

Active Roar Axle Kinematics (AHK):

Relieve accumulater pressure, disconnect hy-
draulic lines to the actuator unit and remove
cable connector, see 33 34 530.

Installation:
When operation complete, bleed the hydraulic
systom, see 33 34 005 .

BEOCSI:

Drain off oil in final drive.

Disconnect ol lines (to cooling circult] on final
drive.,

Instalation:

Tightening lorque of screw-in plug
3311 GAZ*

Replace O-rings.

Tightening lorque of oil lings 33 11 TAZ®

Caution!

After test driving the 850C5I, always check the
final drive oil lewel and lop up If necessary.

Remove plug connector (EDC! ABS/ brake lin-
ing wear indicater) from the protective hous-
ings on the rear axle carrier and disconnect.

Unlasten conneclor bo Speado SONSOT.

Unlasten heat shield and pull handbrake Bow-
dan cables out of guide lubas.,

* Rafer to Technical Dala



Disconnect shock absorbers:

Brace wheel carrier with workshop hoist

00 2 030.

Unfasten screw connection from shock absor-
ber,

Lower workshop holst.

Installation:
Replace seli-locking nut.
Tightening torque 33 52 1AZ*

Brace rear axle with special tool 00 2 030:040
333 300,

Hote:
i nacessary, remove power cable and retain-
ing clips located beside the suppon points.

Unfasten screws,
Installation:
Thrust washers, rear 70 mm dia.

Thrust washers, front 75 mm dia.
Tightening torgque 33 33 JAZ"

Unfasten screws.

Installation:
Tightening torque 33 32 2AZ°

* Reler to Technical Data

Slowly lower rear axle, ensuring that oll lines
and power cables have unresiricted mowve-
ment,

Remove propoller shaft from input flange.

Installation:

Place gaskel in the constant velocity jolnt and
fit propeller shatt on input shafl when raising
the rear axle.

Secure conslant velocity joint with4wo nuls.

When installing the springs, ensure that the
springs are mounied flush on the spring pads.
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3332 021 REPLACING TRAILING ARM Unscrew rear nuts.

Installation;

Tightening lorque* wilh car loaded
dawn 1o normal position®,

Remave rear wheel = see Group 36.

Tenslon rear spring with Speclal Tool Press Integral arm out of tralling arm
33 2 300. In a press.

Support wheel carrler with Speclal Tool

00 2 020 to take tenslon off of the trail-

Ing arm.

Installation:
Check wheel alignment after Installa-
tlon = see Group 32,

Unscrew Integral arm al top.

Instailation;
Tightening terque* with car loaded
down to normal position®.

Unscrew front bolts.

Instaliation.
Tightening torque®.

*  See Speclficallons ' See Specificallons




313302

3 X3

3133172 ll =

L 5 A1 33014

A1 30 085

333255 Rupla:inﬂ rubber mount for
semi-trailing arm
= Bemi-trailing arm removed-
Press out rear rubber mount with special tool
33 3161, 162,

Préss in new rear rubber mount with special
tool 33 3 164,163, starting from chamfersd
end.

Press oul lront rubber mount with special tool
33 3172, 171 withaut guide slesve,

Instaliation:

Align marker dash (2) on rubbar mount, desig-
nated with "R for right semi-trailing arm with
nateh [1).

Allgn marker dash {2) on rubber mount, desin-
gated with "L" for left semi-trailing arm, with
noleh (1)

‘

31 33014

\\- ;1:::1199

Press In front rubber mount with special tool
333171, 172 and 173 with guide gleave.

Correct installation location of right semi-trail-
ing arm mount in direction of travel, (viewed
from inside 1o outside).
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3332051 REMOVING AND INSTALLING
OR REPLACING INTEGRAL
ARM THRUST STRUT

Remove tralling arm - see 33 32 021,
Procedures are ldentical with thase for
“Replacing Tralling Arm” In 33 32 021.

31 3300

2533011

33 32 651 REPLACING RUBBER
MOUNT IN INTEGRAL ARM
THRUST STRUT
= Tralling Arm Removed -

Remove tralling arm - see 33 32 021.
Press oul rubber mounl with Speclal
Tools 33 3 152 and 151.

Press In new rubber mounl with
Speclal Tools 33 3 153, 152 and 151.
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33 32 071 Replacing one upper control
arm
(without chassis alignment check)

Mote:
When operation complete, perform chassis
alignment check, sea 32 00 150,

Removo whoeol, sea 36 10 300

Unlastan screws,

Unclip ABS sensor load,

H necessary, unfasien stabillzer link on stabi-
lizer,

Remove conlral arm.

Installation
Tightening torque 33 32 BAZ / 10AZ / 14AT*

* Rafer to Technical Data
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31 33 0Ad

33 32 091 REMOVING AND INSTALLING
OR REPLACING GUIDE ARM

Unscrew bolts.
Remove gulde arm.

Installation:

Tightening torgue* with car loaded
down 1o normal posillon®.

Check wheel alignment after Installa-
tion — see Group 32.

* Gee Specllicallons

B ANSS

33 32 691 REPLACING GUIDE ARM
ARUBBER MOUNT
- Gulde Arm Removed -

Remove gulde arm - see 33 32 091,
Press out rubber mount with Special
Toaols 33 3 202 and 201.

Press In new rubber mount (1) with
Speclal Tools 33 3 202, 203 and 201.
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3332111 REMOVING AND INSTALLING
OR REPLACING SUPPORT
ARM

Compress and remove coll sgting -
see 33 53 000.

Unscrew bottom shock absorber bolts,

Installation:
Tightening torque*.

Unscrew botiom support arm balis.

instaliation:
Tightening torque®.

important!

Check wheel alignment after Installa-
tlan — see Group 32.

* See Speclfications

3ozt

33 32711 REPLACING BALL JOINT IN
SUPPORT ARM
- Support Arm Removed -

Remove support arm - see 33 32 111,
Press out ball joint with Special Tools
333 2and 211,

Press In new ball joint (1) with Speciail
Tools 33 3 211, 212 and 213,
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3332131 REMOVING AND INSTALLING
OR REPLACING WHEEL
CARRIER

Imporiant!
Check wheel allgnment after Installa-
tlon - see Group 32.

Remove rear wheel - see Group 36.
Remove output shaft — see 33 21 000.
Remaove brake callper - see 34 21 745,
Remove ABS sensor - see 61 12 522,
Loosen parking brake cables — see
Group 34,

Remove brake disc — see Group 34,
Remove expander lock - see 34 41 220,
Remove gulde arm - see 33 32 091.

Unscrew stabllizer.
instaliafion:

Tighlening torque* with car loaded
down to normal position®.

Unscrew upper control arm balls.
Installation:

Tightening torque* with car loaded
down to normal position®.

* See Specliicallons

31 23 pa2

31 3023

31 33024

Unscrew lower conlrol arm bolts on
oulside.
Unscrew guide arm boll on oulslde.

Instaliation;
Tightening torgque* with car loaded
down to normal position.

3332 719 REPLACING LOWER BALL
JOINT IN WHEEL CARRIER
— Wheel Carrler Removed -

Remove wheel carrler = see 33 32 131,

Press oul lower ball jolnt with Speclal
Tools 333 212 and 211,

Press in new ball joint with Speclal
Tools 33 3 212, 211 and 214.

' See Specllicatlons



3332 725 REPLACING UPPER BALL
JOINT IN WHEEL CARRIER
- Wheel Carrler Removed —

Press out upper ball |oint bearing with
Speclal Tools 33 3 152 and 151.

Press new ball [olnt bearing (1) Into
wheel carrier with Speclal Tools
33 3151, 152 and 154.
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33 33 101 Replacing two rubber
mounts for rear axle carrier

Remove both rear mutilers,

see 18 00 020

Unfasten propeller shatt from linal drive,

seo Gr.26.

Il necessary, unfasten hydraulic lines Irom
actuator unit, see 33 34 530,

It necessary, unlasten cooling circuit at joints,
see 33 15 005,

Disconnect shock absorbor:

Brace wheel carrier with workshop hoist

00 2 030,

Unfasien screw connection on shock absorber,
Lower workshop hoist.

Inslallation:
Replace sell-locking nut.
Tightening torque 33 52 1AZ°

Support rear axle with workshop haist
00 2 030 and speclal tool 00 2 040/ 33 3 300,

Unfasten sfrews.

Installation:

Thrust washers, rear 70 mm dia.
Thrust washers, front 75 mm dia.
Tightening torque 33 32 2AZ"

* Refer 1o Technical Data

Motae:

To enable the special tool 00 8 500 to be fitted
bettar, the recesses of the metal bush on the
rubber mount must be driven inwards.

Lower rear axle until the extraclor 1ool can be
fitted.

Front rubber mouni:

Fit special tool 33 3 221/ 008 550/

33 3107 /104,

Heat bush using standard hot air blower.
Pull out rubber mount.

Installation:
Hote installation position:
slot at right angles to direction of travel.

Coat new rubber mount (1) with Circalight®

and pull in using special tool 33 3 2227 223/
1037 104,

* Refer to BMW Parts Service



Rear rubber mount:

Fit special \ool 33 3 224 /00 8 550/ 33 3 107/
104,

Heal bush using standard hot air blower,
Pull out rubber mount.

Coat naw rubber mount (1) with Circolight®
and pull in with special tool 33 3 225/ 226/
103/ 104,

* Refer to BMW Parls Service.
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ACTIVE REAR AXLE KINEMATIC {AHK)

In comparisen with conventional rear axles, active rear axle kinemallc makes It
possibla to aclively control the bulld-up of lateral force on the rear axle by way of
selective sleering.. This consldarably reduces the hazard of swerving.

Examplae:

In case ol a sudden obsiacle avoldance maneuver (panic steering) normally steered
vehicles will react with swerving motlon under certain conditlons, which can gven be
amplifled by “correcting on the stearing wheel”.

The occurring tendency to swerving |8 reduced considerably under cenaln conditlons
In vehicles with AHK,

Deslgn:

Input variables of the system are steering wheel angle and road speed. They are
measured twice (redundant) In the Interest of driving safely. An eloctronle control unit
also fitted with redundant microprocessors calculates an oplimal steerlng angle for the
rear wheels deponding on the pertinent driving condition,

Correctians are carried out by an electrichydrautic drive unit. The drive unit Is Imma-
diately arrested by hydraulic/mechanleal clamps In case ol serlous system disturbance.
Rear wheels are brought to and arrested |n stralght ahead position In case of less
serlous disturbance. .

In other words, driving salety Is-never Impaired.

The disturbance Is always reported 1o the driver by a warning lamp In the Instrument
cluster.

Sell-lest:

The AHK system activates a sell-test alter each engine start to check the operallon ol
glectric, hydraullc and mechanlcal componenls. )

The machanical clamp of the setting cylinder, among olhers, |5 brielly activated on Lhe
drive unit.

Switching the mechanical clamp on and olf produces a “pounding sound” which mighl
bo heard In the passanger comparimeant.

After concluslon of the sell-test the AHK system Is active; but the AHK system remalng
Inactive If a fault Is recognized.

General iInformation Aboul AHK (Active Rear Axle Kinemallc)

Thera must be conformance with the followlng polnts when carrylng oul répalrs as the
AHK system must fullill very strict safely specifications.

- Read fault memory, Investigale and eliminate stored faults belore working on
AHK.
Erase fault memory.

= Discharge pressure reservolr by loosening the pressure discharging plug about
ane half turn before working on 1he reservolr charging unit and driva unit.

= Ensure absolute cleanliness and only use rags which do not loze lint.

= Filter glements of the resernvolr charging unll and drive unit must be replaced alter
a mechanical delect on the hydraulle pump.

- Plug remoeved hydraulic pipes and equipment Immediately with sullable rubber or
plastic caps.

- Always use alorque wranch to Ughten bolts and nuts 1o specitied torque values.

= Switch off the Ignitlon before working on the electrical system.

A fault ¢ould bo slored In the fault memory by carrylng out tha following jobs:
Perlormance test on dynamomeler

Elecironic balancing of rear wheels on vehicle (linfsh balancing).

Read and, It applicable, erase the faull memaory aller carrying out this work.
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LAYOUT DRAWING OF AHK {Active Rear Axle Kinematic)

¥ 23122

1 Triple-circult pump 6 Speedomeoter sender

2 Wheel speed sensor (from ABS) 7 Drive unit

3 Supply tank 8 Reservolr charging unit
4  Warning lamp 9 AHK control unit

5

Steering wheel angle sensor
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LAYOUT DRAWING OF DRIVE UNIT AND SUPPORT ARM

333124

1 Drive unit 4 Double jolnt
2 Clamp 5 Intermedlate arm
3 Dust cover 6 Lower supporn arm



LAYOUT DRAWING OF HYDRAULIC PIPES

33-34/4

Triple Circukt Pump

Reaservair Charging Unit

{DAS) pressure discharging plug
Filter element

(F) pressure Inlet from pump

(T} tank connectlon 1o hydr. fluld tank
{DS) pressure sénsor

(&) pressure outiet to drive unht
Pressure resenvolr

il Drive Unlt

& Flier elemeni

g (T)tank connection to hidr, Nuld tank

10 (P) pressure Inlel from reservolr
charging unit

IV Hydrauilc Fiuld Tank

NI
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AHK (Active Rear Axie Kinematic) HYDRAULIC DIAGRAM

i

Triple Clrcult Pump

= 01 LN e G B =

Reservolr Charging Unit

Pressure raservolr
Non-refurn valve

Fihar

Resarvolr charging valve
Pressure reilef valve
Pressure discharging plug
Pressure S@nsor connaction

Il Drive Unlt
B Filer

9 Proportioning valve

10 Hydraullic shutofi valves
11 Setting cylinder

12 Mechanical clamp

13 Mechanlcal clamping valve

IV Hydraulic Fluld Tank

3123 128
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3334000 CHECK FUNCTION OF AHK
HYDRAULIC SYSTEM
(with BMW Service Tesler)

Note:

This Job Is required to troubleshoot the
AHK hydraullc system — rofer 1o BMW
Diagnasing System.

Loosen pressure discharging plug (1) ane
half turn = pressure Is discharged from the
rosenvolr.

Instaliation:
Tightening torque®.

Unscrew hydraulle plpe (2) from the reser-
volr charging unit.

Installation:
Tightening torque*.

Plug pressure connectlon (A) using Speclal
Tool 24 0 029.

Caution!
Discharge pressure from the reservolr
belore unscrewlng the special tool.

i

Ay area iaE Reter 1or Speciiications
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33 34 005 tEIeeding AHK hydraulic sys-
em

Perform hydraulic load test, refer to BMW dlag-
noesis system, menu item "Speclal Functions”.

Note:

The alr inclusiens are carried along by the in-
creased flow rate in the load test and are trans-
ported to the expansion tank.

Check the hydraulic fluld level, see 32 13 006.
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[ 31 X3 111

33 34 015 Removing and installing or
replacing left or right double

oint
without chassis alignment check)

When operation is complete, perform a
chassis alignment check, see 32 00 150

Unfasten nut and remove protective plate.

Unfasten ball jolnt (4).

Caulion!
Do not damage thread.

Installation:

Grip center section of double Joinl while screw-
ing in the ball joint (4) to aveid damaging the
‘thread,

Tightening torque 33 34 94™

* Refer to Technical Data.

313 129

Forece rear wheels apart by pressing on trailing
arm with special toal 33 3 410 untll the thread
feor the left or right double joint is exposed.

Open lightening straps and remove,

Slide gaiter to ona side, brace piston rod with
apen-end wrench and unfasten double joint,

installation:
Tightening terque 33 34 8 AZ*

~ * Refer to Technical Data.
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31 33074

.

33 34 020 Removing and installing or

replaci or right inter-
mediate lever
(without chassis alignment check)

When operation is complete, perform chassis
alignment chack, sea 32 00 150,

Remave bath rear mutflers,
sea 18 00 020.

Unfasten nuts and remaove protective plate.

Preload left and right springs with special lool
33 2 300, sea 33 53000 .

Remove plug connector (EDC /ABS /brake lin-
ing wear indicator) from the protective hous-
Ings on the rear axle carrier.

Support rear axle carrier on 8 workshop holst.
Unlasten screws and lower rear axle carrier,

Cautlon!

Cables and hydraulic lines must nol be sub-
jected to traction load.

Instaliation:
Tightening torque 33 33 JAZ

Unfasten screws (1. .. 3).

Note:
Pull rear axle carriar down slightly lo enable
screw (3] 1o be unscrewed and removed.

tnstaliation:

Replace sall-locking nut.

Grip center section of double joint while screw-
ing in the ball joint (1) to avold damage te the
thread.

{1) Tightening torque 33 34 9AZ*

(2) Tightening torgue 33 34 10AZ*

a3

(3) Tightening torque 33 34 11AZ*

Swivel lower supporl arm Lo one side and
remove intermediate lover.

* Refer to Technical Data.
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21 118

33 34 520 Removing and installing or
replacing spring accumula-
tor unit

When operation is complate:

blead hydraulic system, see 33 34 005,
Perform loak test, see BMW diagnosis system,
menu ltem “Speclal Functions”.

Visual inspection for leaks:
Hydraulic lines and screw connections
Filtar cover
‘Pressure sensar
Spring accumulator spring connection

Remove spare wheal.
Remove cover from the spring accumulator
unit.

Loosen pressure reliel screw (1) half a turn to
relieve spring accumulator pressune,

Instaliation:
Tightening torque 33 34 1AZ*

Disconnecl plug conneclions.

* Refer to Technical Data

.

L= 3133 17

3

o

I A 33 1E

Unfasten screw (2).
Unfasten hydraulic lines (3).

Hota:
Seal hydraulic lines with & rubber cap.

Installation:

(3) Tightening torque 33 34 JAZ*

Hydraulic lines must nol contac! any body
components and should be lald withou!t any
torsional stresses.

Unfasten screws and slide spring accumulator
unit oul to the right.

* Relor to Technical Data



33-34/11

IMAang

pum——

I
i

—g'_‘__ o

- : :
Loz

33 34 530 Removing and installing or

rff"“'"ﬂ actuator unit
(without chassis alignment check)

When operation s complate:

perform chassis alignment check,

see 32 00 150,

Perform leak check, see BMW diagnosis sys-

lam.

Visual inspaction for leakage:
Hydraulic lines and screw connections
Filter bellf actuator cylinder

Remove spare wheel.

Remove cover from spring accumulator unit,
Loosen prassure reliel screw (1) one hall furn
to relieve spring accumulalor pressure.

installation:
Tightening torque 33 34 142"

Unlasten nuls and remove prolective plate,

Unlock connector and remove.
Unfasten hydraulic ines (3).

Note:
Seal hydraullelines with a rubber cap.

Installation:
Tightening torgue 33 34 3AZ*

* Reter t. Technical Data

Unfasten ball joint (4).

Caution!
Do not damage the thread.

Installation:

Grip canter sectlon of double joint while scrow-
ing In the ball joint (4) to aveld damaging the
thread.

Tightening torque 33 34 BAZ"

Force apart rear whoels by pressing on semi-

tralling arm with special tool 33 3 410 untll the
threads for tha left and right double joints are

exposed,

Unfasten retaining screws and remove actua-
tor unit.

Instalfation:
Tightening torque 33 34 GAZ"

* Refer to Technical Data
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3 33NE

33 34 540 Removing and installing or
replacing pressure sensor

Switch off ignition,
Remove spare wheel,
Remove cover from spring accumulator unit,

Loosen pressure rellel screw (1) hall a turn to
relieve pressure in the spring accumulator
unil,

Instaliation:
Tightening torque’

Remove conneclor from pressure sensor.

Unfasten pressure sensor (2).

Instailation:
Tightening torque*

* Reler to Technlcal Data.
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IR

31 33119

II.

3334550 REMOVING AND INSTALLING

OR'REPLACING AHK CON-
TROL UNIT

Remove right trim panel In trunk - refer to
Group 51.

Important!

Switch off Ignition bolore removing or
Installing controkunit,

After conclusion of work, trim drive element
and steering angle - raler to BMW Dlagnos-
ing System.

Unscrew mounting bolts and remave con-
trol unit holder.

Disconnect plugs.

Unscrew bolts and remove control unit.



33-411

28 3048

33 41 151 Replacing wheel bearing on
I‘a‘ﬂpor rlg.lI:!l! rear axle shgﬂ*

Remove oulput shaft, see 33 21 000.
Remove brake dise, see 34 21 320
Ramgve ABS sensor, soe 6112 522,

MNote:

It necessary, when operation is complete, ad-
Just the handbrake, see 34 10 014,

Unlasten stabilizer arm on slabllizer of wheel
carrier.

instaliation:
Tightening terque 33 55 1AZ*

Secure special lool 33 2 116 with wheel studs
to drive flange.

Drive out hub of driver flange with special tool
334 201 5 202/ 203,

Remove inner bearing race from the drive
flange hub with special tool 33 3 240.

* Refer o Technical Data

Lift out retaining ring (1}.

Remove taper ball bearing with special tool
333 261/ 262 1 263.

Caution!
Do not reuse tapar ball bearing.

HNew pull in taper ball bearing (1) with special
tool 33 3 261 / 264 1 265.
Fit retaining ring.

Pull in drive flange hub with special toal
333 261/ 2621 263 ' 264,
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33 52 000 REMOVING AND INSTALLING
OR REPLACING REAR
SHOCK ABSORBERS

Wheel suspension must be unloaded
for removal and Installation.

Maota:

Rear springs do nol have to be com-
pressed when wheel suspension Is
loaded tor removal and Installation.

Lt car and support tralling arms with
Speclal Tool 00 2 020.

Compress rear springs with Speclal
Tool 33 2 300.

Caution!
Shock absorbers have the same elect
as elastic straps.

Take mats out of trunk,
Unscrew shock absorber bolt at top.

Installation:
Tightening torque”.

Unscrew shock absorber boll al bot-
tam.

Instatiation:

Replace self-locking nuls.
Tightening torque" with car loaded
down to normal position.

* See Specliications




R

33 53 000 REMOVING AND INSTALLING
LEFT OR RIGHT COIL
SPRING

Compress rear spring with Speclal Tool
33 2 300,

Place spring tensloning plate In the
middie of the coll spring.

Tumn up upper spring tensioning plate
completely; turn down lower spring ten-
sioning plate completely.

Slide In and turn the tensloning shafl
untll erosshead (1) 1s Inserted perfeclly
In the openings of the upper spring re-
lalner.

Compress spring.

Suppart tralling arm with Special Tool
00 2 020, lifting slightly If the coll
spring |8 turned while compressing.

Instaliation:
Check for correct position of the rub-
ber liners.

Lift out rear spring.

Importanit!
Only replace coll springs In pairs.
Check code*.

Note:!

Always store shock absorbers sland-
Ing upright. I shock absorbers have
been stored laylng down and with the
plston rod run In, this could lead to a
knocking nolse when used In car again.
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TROUBLESHOOTING REAR AXLE

Condition

Causo

Carroctipn

Load change knock

Backlash excessive
Output shaft faulty
Play In propelier shatt slide

Traction or compression nolse

Adjust backlash — see 33 12 551
RAeplace output shaft — see 33 21 000

Backlash excessive or Insulficlant

Vioration

[ s e e

Ratiling nolse

Adjust backlash - see 33 12 551

Propelier shaft
Rubber mounts on rear axle carrler laulty

Sea "Troubleshooting Propeller Shah™
Aoplace rubbor mounts = see 33 33 .,

Aadial oll seals leak
Vent clogged
Wrong oll grade”

Replace rodial oll seals
Clean veni
Replace final drive oll

Imbalance ol wheals
Ouput shat faully
Propellor shaft

Datance whaels or replace rims
Roplace cutpul shalt - 33 21 000
Sea "Troublashooling Propeller Shalt™

Shock absorbaers Instalied loose

Uppar shock absarbar rubber ring laulty
Lowor shock absorber rubber ring faulty
Rubbar mMounts on rear axie carrler laulty

Tighten shock absorbers

Heplace rubber ring

Replace shock absarber - see 33 52 ...
Replace rubber mounts - see 33 33 ..,

——— e

Grinding nolse only wheh driving In curves

Wheel bearings laully

* Soe Operating Flulds

Replace wheel bearings — seo 33 41 ...
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TROUBLESHOOTING REAR AXLE WITH AHK
It tauhs are repored In the Instrument cluster,

the tault memory must always be read.
Troubleshoot with BMW Saervice Tester.

Conditlon Cause Correction
Loud droning-nalse from rear end of car Alr In drivie unit Bleed hydraullc system - refer to 33 34 005,
Knocking nolse from rear end of car al Intervals Resarvolr charging unit touches body Looson spare wheal bolt slighthy.
ol about 30 scconds Hydraullc pipes touch body Raoute hydraulle pipes correctly and without tension.
Slumpling or whining nokse from engine compartment | a) Leak in hydraulle system Ellminate leak.

b) Low hydraulic fluld level In tank Correct hydraullc lukd level - refer 1o Group 32.

Bleed hydraulic system - refer to 33 34 005.
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General information

The brake system is one of the most important safety systems on a motor vehicle.
For this reason, particular care must be taken with all werk on the brake system and account
should be taken of the following paints:

The brake fluid mus! be replaced at least every two years.
Caution: never reuse drained brake fluid.
Brake fluid must not be poured down drains, onto open ground or into systems not suited

to this substance. There is an inharent risk of contaminating ground water because brake fluid
Is listed as a water source contaminant.

Brake disks must not be scored or cracked and, in addition, minimum disk thickness, disk
runout, parallelism and surface roughness of friction laces must not fall above or below
specilied values. Brake drums must not be owut of roundness, scored or cracked. Brake lining
thickness must not fall below the specified minimum lovel”. Always replace brake disks, brake
drums and brake linings in pairs (i.e. cither side of same axle).

Only loosen or lighten screw connections on brake pipes with a special brake pipe wrench
(his avoids damage to the pipas).

When dismantling the brake system, seal all brake pipes and individual components to prevent
particles of dirt from entering the brake system. Ensure unit is kept clean and always use
nen-fluffing cloths,

All moving parts in the brake system must move easily (adjustment lixtures, brake caliper
guides, handbrake cables and actuation).

Ater every operation on the brake system, it must be bled. This should be followed by a low
pressune and a high pressure test.

On wvehicles with ASC+T, also pedorm a “brake application”™ function test.

Check all connecling parts for leakage.

Oils or grease must nol enter the brake system under any circumstances since these destroy
all rubber components and can cause the brake system to fail.

When cleaning brake companents (with brake cleaning fluid)™, brake cleaning fluid must never
be allowed to enter the brake system.

The chlorinated hydrocarbons frequently contained in brake cleaning fluids lead 1o corrosion
ol brake componenis.

When repairing brake calipers, only use approved, glycol-based assembly compounds.

Reler to Technical Dala

* Source of supply: BMW Paris Service

Brake plpes and hoses must be routed correctly and must not make contact with other parts
or chale at any poinl.

If the system is bled using a bleeding device, always follow the manufacturer's operating
instructions.

Do not allow brake fluid to make contact with the paint on the vehicle. Brake fluid damages
the paintwork,

Wash off brake dusi or remove with suction: do not blow away with compressad air.
Brake linig dust is a health hazard!

If brake lNuid enters the eyes, llush immediately with large quantities of fresh water. if eyes are
irritated, seek appropriate medical attention without delay.

To avold damage to the skin, keep contact time of brake fluid on the skin as shor as possible.
Use soap and waler 10 clean skin coated with brake fluid.
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General information on ABS

Basically, ABS does not require servicing bul there must be conformance with the following
points when working en cars equipped with ABS:

Plug must be pulled off the electronic contral unit (ignition switched off] when welding with
an slectric welder,

Electrenic control unit may be subjected to max. 95°C briefly or io max. B5°C for about
2 hours when painting car.

If battery was removed, ensure that terminals are firmly seated after installation.

The brake lines on the hydraulic unit must nol be confused: 1o avoid this, mark them prios
to disassembly.

Entire ABS system musl be checked in accordance with the "Electrical Troubleshooling
Manual” if one of the following ABS components was remaved or replaced:

Hydraulic unit

ABS conti ol unit

Wheel speed sensor

ABS wiring harmess

Valve conirol relay

Electric motor relay
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— 3400015 CHECKING BRAKE BOOSTING

If the reservolr pressure (pressure gage)

5 SYSTEM drops by maore than 5 bar within 5 minutes,
e disconnect the return plpe at the power
e - — Discharge the hydraullc reservolr by oper: flow regulator.
PR ating the brake pedal about 20 times with if teak oll nuns out of the return pips bore
= e -{ the engine siopped and a lorce equal to in the power flow reguiator, 1he powar flow

o | tull stop braking.
a2t lrs !:'_1" 3160} Pull ofl wires and unscrew hydraullc pres-
L_rtr—r7

e ) sure swhch,
Mount Speclal Tools 34 3 160 and 32 4 005.

regulator leaks and must be replaced.

Il no leak oll runs oul and the reservalr
pressure silll drops, the brake booster has
an Internal lsak and must be replaced.

fnstaliation:
Tightaning tarque®.
] e MO
Connact pressurs tester (Special Tool e Hydraullc Reservalr Functlon Test:
32 4 000 or alternatively 54 3 100) 1o Operale the brake padal about 20 times 1o

Special Tools 34 3 160 and 32 4 005 drap the reservolr pressure (prossure gage)
1o zer0.

Start englne and obsorve the pressure gage.
Pressure gage should immediately display

& value shown In the diagram.

Il this value |18 not reachod or exceeded,
replace the hydraullc reservolr.

31 34 a4

Gas Charging Pressure/Hydraullc Reservolr
Temperalure Dlagram

30 — —t— Tt
b b &P
R e i Fo eyt et
Ll H g B0 0 1 b .
il 144 i 11
20 - =4 1 o o)
| A Bl s ndwry iy
15 7= i1 ‘ I ' '
. :'.:. T ey A . ki bba
ek s Close both valves (1 and 2). W0 =prrepee :“" OSPY FEETH EFLEY BN CY
i
Checking Power Flow Regulator and Brake R e e e st R B T s S RO
Booster lor Loaks: A0 0 10 20 30 40 50 60 7O BO
Start englne and observe the pressuns
gage. B
Stop engina atter reaching the upper 31 34 015

swilching-olf prassura®.

A Gas charging pressure in bar
B Hydraulic reservolr temperature In "C
Pormissible gas charging pressure of hy-
draulic reservolr depending on pariinant
Reler 10 Specilicationsa temparaiure condilons.
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Checking Function of Power Flow Reg-
ulator:

Starl engine. Pressure continues rising

up to the upper awitching-off pressure”,

Drop the reservolr pressure (pressure
gage) to switching-on pressure* by
operallng the brake pedal with the en-
gine running. Afterwards the power
llow regulator swilches agaln lo
"charging reservoir” (pressure rises
again). Replace the power flow regula-
tor, If test values are not reached. Drop
the reservoir pressure (pressure gage)
to zero by operating the brake pedal
about 20 times.

Remove pressure lester and check oll
level In supply tank.

Checking Function of Brake Boosler
wilh Tandem Brake Master Cylinder:

Unscrow bleeder screw on callper,
Connect and bleed a pressure lesler.,

Mouni a pedal force meler on brake
pedal. Apply a force® on brake pedal
with the engine running (full hydraulic
reservolr), In 80 doing the hydraulle
line pressure of the service brakes
must reach the specified value®. The
brake booster must be replaced, If thee
values are not reached with the service
brakes In perfect operating conditlon.
Hote:

This test does not Include the service
brake leak lesl.

* See Specliications

MR ATl ]

30 34 022

W1 %40

34 00 019 CHECKING SERVICE BRAKE
(HIGH AND LOW PRES-
SURE TESTS)

High Pressure Leak Test:

Discharge the hydraulic resarvolr by
operating the brake pedal 20 imes
with the engine stopped and a lorce
equal to full stop braking.

Test both brake clrculls.

15t circult = front right and rear left
2nd clircuit= front lefl and rear right
Unscrew bleeder screw of the 2nd
brake circult. Connect and bleed a
prossure tester.

Apply a force® on the brake pedal, In so
dolng the hydraullc line pressure of the
service brakes must show speciiied
pressureé®, Pressure may drop by max.
8 % afler 2 minutes. Perform same test
on the 1sl brake clrcult,

Caution!
Engine must be stopped for Lhe high
pressure leak lest.

Low Pressure Test:

Test both brake clrcults. Take back the
pedal prop untll testing pressure In the
brake system Is 2 to 5 bar (28 to 71
psl). Car and tester must remaln silil,
since any maotlon would produce wrong
readings. Pressure must remaln con-
slani during the 5 minute lest. Check
rubber parts|i the pressure drop Is
conslderable. Bleed callpers after fin-
lghing the lest.

* See Specificallons
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34 00 047 Bleeding ABS brake system

Maote:
Only use approved brake fuid®.
Observe correct brake lluid change intarvals *

Cautlon!
Hote general instructions

Connect bleadar unit ** 1o expansion tank,

Hate:

Follow relevant manufacturer's operating in-
structions

Fill prassure mus! not axcead 2 bar.

Connecl blesder hose and receplacie 1o mear
righ! braka callper.

Opan bleed valve and lully dopross brake
podal at least 12 times (brake Nuld must
amerge without bubbles).

Hold brake pedal down (Tully doprossed).
Clogse bleader valve.

Release brake pedal.

Follow same procedura on rear left, front right
and front lell whoeel brakes

*  Relor io BMW Operaling Flulds
**  Reler to BMW Workshop Equipment
Planning documeniation

a6 04 12F

Switch off blesder unil and remove from ax-
pansion tank.

Check brake fluid level.

Closoe expansion tank (note rubber seal (1} in
cover).
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AUTOMATIC STABILITY CONTROL AND TRACTION (ASC + T)

Purpose of ASC + T:

= Easler moving off for driver

= Guarantee ol directlonal stabllity and steerability
= Improvement of tractlon (+ T)

- Infermation for driver

Description of Operation:
The system has the task ol regulating the slip of driven wheels 1o the lowest
possible value regardless of the road surface condltlon.

Engline torque Is reduced vla DME (Ignition timing correction) and EML (throtile
valve correctlon) during reguiation. i this is not sufficlent, the drive wheel ro-
tating 1oo fast will be slowed down by Ihe wheel brake via a hydraullc element
of the plunger hydraullc unit.

The system Is swilched on automatically after starting the engine and can be
switched off manually. The ASC lamp Is ol with the syslem switched on.

The ASC lamp In the Instrument cluster flashes to Inferm the driver when regu-
lation has been activated.

If the ASC lamp Is on continuously, the system was switched off automatically
because of a fault or was switched off manually.

MNofe
Troubleshooling - see Car Electric/Electronic Test Plan,

important!

Pull off the ASC + T contral unit plug belore starting the engline for the first
time after working on the oll supply tank, tandem pump, high pressure filter,
ASC + T hydraulic control unit and corresponding connectlon lines.

Reconnect contral unil plug with the ignition turned off after the engine has run
1 minute,

Swiich ot ASC+T when lesting on a brake roller test stand pr dynamometer
test stand!
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34 00 040 Bleeding ASC + T mineral oil
circuit

1. Flll mineral oil elreuit

Caution!

Befors the mineral ofl circuit Is liled with hy-
draulic oll*, engure that the brake system Is
filled with brake fuid.

Filling brake system, refer to 34 00 048, sec-
tlom 1.

Disconnecting control unit ABS/ASCAT,
refer to 34 52 510.

Topping up with hydraulic fuid®,
rofer to 32 13 DOG.

Bleed Z2nd mineral il ¢lrcwit

Switch off ignition.
Attach control unil connector 1o (1)
ABS/ASCT conlrel unit,

Switch on engine and run at idle spaed for al

least B0 secands (automatic charging of the
ASC +T plunger accumulator).

* Refer o DMW Service Operating Fluids

Fit special tool 34 3 110 1o the bleedar Scraw
on the hydraulle plunger unit and insert end of
hase in hydraulic oil tank,

Open bleadar scrow and llush plunger hy-
draulle unit until hydraulic oll emerges without
bubbles (al least 15 seconds).

Close bleader screw.

Note:
Tightening torque 34 32 1AZ*

Check hydraulic fMluid level and top up if
necessary, refer to 32 13 (06,

* Reter to Technical Data



34 00 048 Bleeding brake system with
ABS/ASC+T

ABSASCT with plunger hydraulic unit

Nole:

Apply the relevant [illing and blesding spacifi-
cation whan exchanging or repalring parts in
tha tandem master brake cylinder and ASC+T
plunger hydraulic unit (both included in each
casa).

For other operations on the brake system [o.g.
exchange of brake calipers), the specification
used untll now - “Bleeding ABS brake systam™
{we0 34 00 047) should alse be applied to
ASC.T vehlcles.

Connect bleedar unil to expansion tank.

Note:

Follow relevant manulacturer's operating in-
slruclions.

Sel charge pressure.to 2.5 - 3 bar.

A1 b T

1. Fill brake system with brake fluld *

Connoct bleeder hose and receptacle 1o rear
right brake caliper.

Open bleeder valve and Hush until brake fuid
emerges withou! bubblos, for at least

4 minutes, then close the vent scrow.

Follow same procedurs on rear left, front right
and front left wheel brakes (minimum flush
time per fronl wheal brake: 1 minute)

2. Bleod brake system

Caution!

Befora bleeding the system, ensure thal the
minoral oil side of the ASC.T plunger hy-
draulic unil was bled. This applies especially
alter exchange or repair work on mineral oil
assemblies and lines from the expansicn tank
and up 1o and Including the plunger hydraulic
unit.

il necessary, bload the ASC+T mineral oll cir-
cuit bafora bleeding the brake system, sea

34 00 040,

Correct bleading of the ASC+T hydraulic unit

Is only possible using the ABS/ASC tester
345110

* Relor o BMW Oporating Fluids
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34 34 184

2.1 Bleed rear axle brake circult:

Disconnect ABS/ASC+T control unit,
see 34 52 510,

Connect test adapler 34 5 113 to tester
5111

Connect diagnosis connection cable 34 5 114
to test adapter 34 5 113

Connect contral unit connector (1) 1o test
adapter 34 5 113,

Move shift lever into neutral of salector lever
into setting "P" or "N™.

Switch on engine.

1 neie in Germany

”“1‘“_:__—-_______/

Al e

Connect bleader hose and receptacie 1o rear
right brake caliper.

Open bleeder valve and fully depress brake
padal at least 20 times (brake fuld must
emerge without bubbles).

Release brake pedal

Press red button to stant bleeding operation
{duration approx. 60 seconds).

Caulion!
Brake fluld must emerge without bubbles:
il necessary, repeat bleeding oparation.

Close bleader valve.

Follow same procedurs on rear keft wheel
brake.

Switch off engine.
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31 34028

2.2 Bleed front axle brake circuit:

Connect bleeder hose and receptacle to front
right brake caliper.

Open bleeder valve and lully depress brake
pedal at least 12 limes (brake fluid must
emerge withoul bubbles).

Hold down brake pedal (fully depressed),
close bleeder valve and release brake,

Blead front lefl wheel brake using same proce-
dure.

Remaove bleader unit.

Check brake fluid level and correct il necess-
ary.

Close expansion tank (note rubber seal (1) in
cover).

Switch off ignition.

Remove contral unit connector from test
adapter and attach to ABS/ASC+T control unit,
see 34 52 5100,
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34 00 048 Blaadin%braka system with
ABS/ASU+T

ABSASC+T from model year "94

Mote:
Follow the filling and bleeding specification
whean exchanging or repairing:
tandem master brake cylinder
ABS/ASCHT hydraulic unit
and components installed between these
assemblies.
For other operations on brake system [e.g. ex-
change of brake calipers), follow specification
“Bleading ABS brake systam™, see 34 00 047,

Caution!
Follew general iInstructions,

Attach BMW Service TestMoDIC to diagnosis
connector,
Call up diagnosis program (ABS/ASC/ABD).

Connect bleeder unit to expansion tank and
switch on.

Note:

Follow relevant manufacturer's operating in-
structions.

The charge pressure must not exceed 2 bar.

Connect bleeder hose and receplacle to
bleedaer valve on the rear right brake caliper.
Open bleeder valve and flush until clear brake
fluid emerges wilhoul any air bubbles.

Close bleedar valve,

Repeat same procedurs on rear left, front right
and frant left wheel brakes.

Bleed rear axle brake circuil:

Attach bleeder hose and receptacle to the
bleader valve on the rear right brake caliper.
Opan blosder valve.

Perform bleeding routine on BMW diagnosis
syslem,

Close bleeder valvea.

Follow same procedure on rear left wheel
brake.



Blead fronl axle brake circull:

Attach bleeder hose and receptacle o the
bleader valve an the front right brake caliper.
Open bleeder valve,

Fully depress brake pedal at least 12 times.
Brake fuid must emerga clear and without air
bubbles.

Hold down brake pedal {fully depressed).
Close bleeder valve.

Release brake pedal.

Foliow same procedure on fronl left wheel
brake.

Switch off bleader unit and disconnect from
gxpansion tank.

Check brake fluid level.

Close expansion tank (note rubber seal (1) in
cover).

Remove BMW Service TesUMoDIC and replace
cover on diagnosis conneclor.
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3410014 ADJUSTING PARKING BRAKE

Tost SpecHicatlons

There should not be braking elfect when parking brake lever Is pulled up one tooth,
The whoe! peripheral force may deviate from the larger value by max. 30 % In com-
parison with the opposite whoel (measured on dynamomeler).

Adjustment Is necessary In case of greater brake lorce differance.

It should be possibie to hold the car with the parking brake.

The parking brake must be adjusted If the parking brake lever travel is greater dhan
ten ioeth.

Note:
The parking brake can only be adjusted correctly If the parking brake cables and all
maoving pans ol the parking brake move easily and funcilon cormectly.

Basic parking brake adjustment IS NeCessarny.

Afler replacing brake shoes

ARer replacing brake drums

ARer reselting slack control device

In case ol excessive parking brake lever travel (ten teeth).

Lin dust cover ofl.

Unscrew the adjusting nuts and loosen the
cable completety.

Unscraw and remove ona wheo! bolt from
oach rear whaal.

Turn whiesl untll the tapped bore Is posi-
tioned at top.

Installation:
Install and tighten wheel boll.
Tightening torque*.

Turn adjusting Scraw using @ screwdriver
wntll the wheel or brake disc can no longer
b turned,

Loosen ihe adjusting screw B calches
afterwards.

*  RAeler lo Specilications
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2. Adjusting Cables
2.1 By Hand

Full parking braka lever up four teath and turn the adjusting nuis untll it 18 |Just
possible to st turn the rear wheels.

Release the parking brake lever; It must be possible 1o lurn the wheels easlly.
Swiich Ignltion on; the contrel lamp mus! not be on with a released parking brake lover,

1tooth:  Ho braking eflect.
Control lamp could bo on.

2 leath: Conlrol lamp must be on; Il necessary, adjust tha swilch contact on the
parking brake lever - raler 1o Group 61,

2.2 On Dynamomoler

Otecth:  (parking brake lover roloased) wheel peripheral force at ldling speed In cars
a) without limiied s!ip ditferential < 150N
b} with limied slip differential < 200 N

1teoth: Mo braking eflect.
Control lamp could boe on,

2 teeth: Control lamp must be on; If necessary, adjust Lhe swilch conlacl on the
parking brake lever - reler to Group 61,

Checking of braking torce dilference with
dug-servo parking brake in 3rd tooth

The leturight brake force display must be 600 + 50 .

3. Broaking In Specilications lor Duo-Servo Parking Brake

The fallowing breaking In procedures are applicable In case of Insufficlent braking
offect or after replacing brake discs andior brake shoos.

Wih car moving approx. 40 km/h pull up the parking brake lever until braking of the car
I2 noticed.

Then pull up the parking brake lever Into the next catch and drive approx. 400 meters
In this position.

{A basic requirement I8 thal the parking brake Is adjusted unlformly.)

Note:

The parking brake is completely independent of the service brake and consequently 15
onty subjected to limied wear,

Qulte olen dift and cormosion will cause the braking effect of the parking brake to ghve
in the course of lime.
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Ramowve outer brake lining.
The inside brake (ining is seated in the piston
with the spring.

34 11 000 Removing and installing or
replacing brake blocks on
both front disc brakes

Nole:

When operation is complele, actuale brake
pedal several imes until brake linings locate
against brake disc.

Remove wheels, see 36 10 300

Press olf plastic caps (1). Caution!

Loft: Only install new brake linings * if brake disc
remove conneclor [of wiar indicalor display. thickness ks greater than or equal to minimum
thickness (MIN TH)".

Apply light coat of Plastilube™ to brake piston
conlact points on baseplate of brake lining.

| 30 MO 31 me
Unlasten guide bolts [2). Installation:
Press In piston firmly with tocl 34 1 050.
instailation: Clean brake linlng guides on brake caliper and

Only clean guide bolls, do nol greass.

Check thread.

Replace guide bolts that are not in perfect con-
dition.

Tightening torque 34 11 3AZ*

brake carrler with a brush™,
Check dust cover for signs of damage.
Apply light coat of Plastilube®® to guides.

Lift oul retaining spring.
Pull out brake caliper forwards.

*  Refer 1o Technical Data
* Refer to Technical Data ** Refer to BMW Pans Sorvico

L 3t M08
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34 11 220 Removing and installing or
replacing both front brake
discs

Remove wheels, see 36 10 300

Cautign!

Il brake disc thickness [MIN TH)" falls below
milnimum, the old brake lining kit can still ba
used up.

Mew brake linings® must only be installed if
thi: brake disc thickness is greater than or
equal to the minimum thickness (MIN TH)".
Always replace both brake discs onan axle al
the same timae.

Unfasten screws (1), remove brake caliper and
tie up with wire.

Note:
Brake line remains connecied.

Installation:
Tightening torque 34 11 2AZ°,

* Refer to Technical Data

1 H 052

Unfasten scrow and remave brake disc.

Mote:

The brake discs on the B50 CSi are directional.
if the last digit in the parts number s an cdd
numbser, this denoles the lelt braka disc: an
even number denotes the right brake disc.

Instaliation:
Tightening torque 34 11 142",

Caution!

Internally-vented brake discs are balanced.
Ungar no circumstances remove or relocate
the balancing clips.

® Hefer 1o Technical Daa
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34 11 519 Removing and installing or
replacing front left or right

brake caliper
{without bleeding brakes)

When operation is complele, bleed the brake
system, see 34 00 047 lor ABS, or 34 00 048
lor ABS/ASC.T.

Remove wheels, see 36 10 300

Install pedal support and gently deprass brake
pedal. This prevents brake fluld lrom escaping
oul of the expansion tank when the brake lines
are disconnected, something which would en-
able air o enter the brake syslem.

Separatle brake ling at conneclion with brake
hose,

Installation:

Tighten brake hose on brake caliper.

Move wheels inlo straight-ahead position.
Screw brake hose onio brake line, taking cara
not Lo twisl brake hose.

Tightening lorque 34 32 1AZ"

Unfasten screws (1).
Lelt: disconnect wear indicator display.
Pull gut brake caliper forwards,

Installation:
Tightening torque 34 11 2AZ°

* Reler 1o Technical Data
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34 11 552 Overhauling front left or right
r

brake calipe
(brake caliper removed)

Use repair kit

Press off plastic caps (1).
Uniazten guide screws (2).

Installation:

Only clean guide screws - do nol grease.
Check guide screws and replace if necessary.
Tightening torque 34 11 JAZ”

Dismantle brake caliper and remova brake lin-
ings.

Installation:
Bolore Installing retaining springs (4), com-
pletely press out brake linings.

To protect tha piston, install a protective plate
(hardwood, hard felt or similar) in the callper
duct.

Press piston out through connecting bore
using compressad air,

Caution!

Compressed air al 10 bar (atmospheres) pro-
duces a force of approx. 1250 M.

* Refer 1o Technical Data

11 1k OB

31 %a 209

Check guide sleaves (5) and, if necessary, fit
repair kit guide sleovo.

Carefully remove sealing ring with a plastic
needla,

Clean cylinder bores and components wilh
spirits and dry with compressed alr.
Carefully check cylinder bore, piston and
flange laces lor signs of damage. Metal-cul-
ting machining o! cylinder and pislon is not
permitied.

Instaliation:
Apply light coat of Ale brake cylinder com-
pound to all parts and instail,

Firsi fit proteciive rubber cap to the piston,
Insert sealing bulge of protective cap in the
groove of the cylinder bore and press in pis-
ton with a hardwood plate,

Caution!
Do not Ut piston.

Assemble brake caliper,
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34 11 589 Checking both front brake
discs for runout and thick-

ness deviation
[frant wheals removed)

Wheel bearing clearance must conlorm Lo spe-
ciflcation®.

Secure brake disc with 2M 12 x 1.5 screws,
Press back brake linings (brake disec must not
make contact).

Secure dial gage 00 2 510 with magnetic stand
1o spring strul shock absorbar.

With slight preload, apply measuring tip to
ouler edge of brake disc.

Rotate brake disc slowly and read off end
float®.

Read ofl thickness deviation * on braking sur-
lace al approx. B points using the micremetar.

*  Refer to Technical Data

34 11 667 Fine grinding both sides ol

both Tront brake discs
(brake discs removed)

Caution!

Nole MAX. machining slze® per friction ring
side and minimum thickness of brake discs
(MIN TH)*,

Always fine-grind both sides of both brake
discs on one axle,

Hote:

Only 1it one more sot of brake linings 1o brake
discs which have been machinegd to minimum
thickmass (MIN TH)".

Machining equlpment**
Follow instructions In equipment manudlac-
turer's operating manual'.

*  Refer o Technical Data
*  Refer o BMW Workshop Equipment
Planning documentation
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34 21 200 Removing and installing or

replaci rake S on
both rnl:lg disc brpail't:r.

Mete:

‘When operation s complete, acluate brake
pedal soveral imes to enable the brake linings
1o bed down on the brake disc.

ARemove wheels, see 36 10 300,

Press ofl plastic caps (1).
Right:
Remove conneclor lor wear indicalo-

Unlasten guide scraws (2],

Instaliation:

Only clean guide screws, do not coal with
grease.

Chech thread.

Replace guide scrows which are not in perfect
condition.

Tightening torque 34 21 5AZ"

Litt out retaining spring (3).
Pull brake caliper out forwards.

* Aefer to Technical Data
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31 24008

Remaove ouler brake lining,
Tha inner brake lining locates agains! the
spring in the piston,

Caution!

Mew brake linings” can only ba installed it the
brake disc thickness 5 greater than or equal
ta the minimum thickness (MIN TH)®.

Apply light coat of Plastiluba®™ to brake piston
contact points on brake lining baseplate,

Installation:

Press piston fully back using special tool
341050,

Clean brake lining guides on brake caliper and
brake carrier with a brush®".

Check dust cover for siyns of damage.

Apply light coal of Plastilube® to guides.

*  Refter o Technical Data
** Reloer to BMW Pans Sorvice
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34 21 320 Removing and installing or
:tqp!acing oth rear brake
iscs

Remove wheals, soe 36 10 300,

Caution!

It the brake disc thickness lalls below the mini-
murm level (MIN TH)", the old brake lining kil
can be used up,

Mew brake linings® may only be installed i tha
brake disc thickness is greater than or equal
to the minimum thickness (MIN TH)".

When replacing, always replace both brake
discs on one axle,

Aflter complelion ol operation, adjust hand-
brake, seg 34 10 014,

Unfasien screws (1), remove brake callper and
tie up with wire.

Hole:
Brake ling remaling conngcled.

Inztallation:
Tightening torgue 34 21 4A7°

Unfasten screw and remove brake disc.
Hote:

Il necessary, release handbrake cables,
o 34 41 100,

Installation:
Tightening torque 34 21 1AZ"

* Asler to Tachnical Data
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34 21 745 Removing and installing or
replacing left or right brake
caliper
(without bleeding the brakes)

When operalion is completed, Dleed the brake
system, seo 34 00 047 for ABS or 34 00 048 for
ABSIASCT,

Roemove whoel, see 36 10 300,

Install pedal support and press brake pedal
down gently.This prevents brake fluid from es-
caping cul of the expansion tank when the
brake lines are disconnected, something
which would enable alr to enter the brake sys-
lam,

Disconnect brake line at 15 connacthon with
tha brake hose,

Inslallation:

Tighten brako hose to the brake calipar,
Seraw brake hose 1o the brake line, taking
care to avold lwisting the brake hose.
Tightening lorque 34 32 1AZ*

Unfaston scrows (1).
Disconnoct woear indicalor,
Romove brake calipor by pulling lorwards,

InsLaliation:
Tightening torqua 34 21 442"

* Reter 1o Technical Data
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34 21 812 Overhauling left or right
brake caliper
[prake callper removed)

Oparation iz identical to 34 11 552,

34 21 879 Checking both rear brake
discs for runout and thick-

ness deviation
(rear wheals removed)

Operation is identical 1o 34 11 509,

Note:

Secure magnelic stand to upper conirel arm,

34 21 947 Fine grinding both sides of

both rear brake discs
(brake discs removed)

Operation is identical to 34 11 667,
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DESCRIPTION OF BRAKE MASTER
CYLINDER OPERATION

The operaling force applied on push
rod piston (8) produces hydraulic brak-
ing pressure In the first pressure cham-
ber of the tandem master cylinder and
ihe connecled brake circult I This pres-
sure also acls on the second, Interme-
diate plston and moves it In the lan-
dem master cylinder. In this manner (al-
most) equal hydraulic braking pressure
Is also produced In the second pres-
sure chamber and connecled brake cir-
cult I

It braking pressure cannot be bullt up
due to an assumed leak In brake cir-
cult Il, IntermedIate plston (7) Is pushed
out of the first pressure chamber with-
out mentlonable resistance (only low
spting force has o be overcome) by
an inltially low hydraulic pressure far
enough that pin (11) of the intermed|-
ale plston bears on the bottom of the
cylinder. Stroke of the first pressure
chamber Is held in this position and
mormal braking pressure can be bullt

. Up In this brake circult. Overcoming

the "loss travel” causes a correspond-
Ing extenslon of brake pedal travel.

If brake circult I/{push rod piston brake
clrcult) leaks due to an assumed dam-
age, so that braking pressure can no
longer be bulll up, push rod plston (8)
Is pushed so far without mentionable
resistance (only low spring force has
to be overcome) untll it-bears on stop
sleeve (10). In this manner there s me-
chanical connecllon with Intermediate
pisten (7), so that normal braking pres-
gsure can be bullt up In brake clreult Il
(intermediate piston brake circult).
Overcoming the “loss travel” causes a
corresponding extension of brake pedal
travel.

A tandem master cylinder can be oper-
ated direct via the brake pedal or via a
brake boosler (hydraulically, with va-
cuum or pneumatically),

Connection of brake clrcults on a tan-
dem master cylinder depends on the
brake clrcult divislon of a pertinent car.
Brake fluld tanks (1) on the tandem
master cylinder contalns the brake fluld
reservolr and carrects the hydraulic
fluld-level In the brake system.

They are normally divided Inlo two
supply chambers {one for each brake
clreult) and can be equipped wiih an
electric float warning device (12) tor In-
dication of brake fluld loss.
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34 31 000 REMOVING AND INSTALLING
BRAKE MASTER CYLINDER

Unscrew tandem brake master cylinder
on the brake booster.

Draw brake fluid take out of tank with
a standard syringe.
Pull off brake fluld 1ank.

Instaliation:

Tightening torque®,

Only install a brake master cylinder
with the same dlameter - ldentification
Is localed ralsed on the body.

Ingiallation:
Bleed brakes — see 34 00 047.

3% 023 8077

o :
= Disconnect brake pi

Brake Circult 1: fronl rléht + rear left
Brake Circult 2: front left + rear fighla;

Instaliahion:
Tightening torque®.

*  See Speclficallons * See Specifications
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36 0T

34 32 . .. Replacing all brake lines

The brake lines are now anly supplied as
straight units, cut to the correct length and
fitted with a connection nipple.

The new brake lines are bent to the carrect
angle using special tool 34 5 100.

The removed brake line can be usedas a
sampla lor the bending operation.

Caution!
- Avoid damaging the protective layer on the
brake line when bending.

- Do not bend brake lines sharply or fold
backwards.

= Only tighten down screw cennactions on

brake lines using torgue wrench,
Tightening torque 34 32 1AZ*

After completion of the work, bleed braking
system, refer to 34 00 D46/047,

* Refer to Technical Data
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31 34 081

34 32 941 Replace all front brake hoses

Draw off brake fluid in expansion tank with a
suction device which must only ever come
into contact with brake fluid. Unfasten brake
hose.

Ingtaliation:

First lighten brake hose on brake caliper.
Move wheels into straighl-ahead setting.
Screw brake hose onto brake line, taking care
not to twist brake hose.

Tightening torque 34 32 1AZ*

Bleeding brake system, refer to 34 00 047 for

ABS and 34 00 048 for ABS/ASC+T respec-
tively.

* Refer 1o Technical Data



34 32 983 Replacing both rear brake
hoses

Draw off brake fluid in expansion tank with a
suction device which must only ever come
into contact with brake fluid. Unfasten brake
hose.

Instaliation:
Hewver twist brake hose during assembly.
Tighlening lorque®,

Bleeding brake system, refer to 34 00 047 for
ABS or 34 00 048 for ABS/ASCT respectively.

* Refer to Technical Data
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1 = Supply tank

2 = Tandem master cylinder and tank
3 = Hydraullc booster

4 = Pressure controlled flow regulator
5 = Hydraullc reservolr

6 = Power sleering

|

=/

a1 34 158

DESCRIPTION OF ENTIRE H 31 SYSTEM

The power flow regulator (or pressure
controlled flow regulator) taps a slight
delivery flow = 0.7 Itr. (1.5 pints)/minute
from the operating clrcull of the power
steering (circulating system) and charg-
esg the hydraulic reservolr In a pressure
range without impairing the function of
the power steering.

The hydraulic oll volume stored under
pressure |5 avallable for the booster to
support the operating force and Is call-
ed by operating the bolted standard tan-
dem brake master cylinder,

If the power steering pump falls, suffl-
clent reserve pressure will be stored In
the hydraullc reservolr to be able to ex-
ecute several braking actlons with full
brake boosling support.

After consumption of this reserve pres-
sure, the brakes can still be applied, but
withoul boost and therefore with con-
slderably more force on the brake pedal.

FUNCTION TEST

Operale brake pedal 20 times with the
engine slopped.

Hold brake pedal down and start engine.
System Is ckay, If brake pedal glves.

If brake pedal does not give, therg

could be a fault in the power steering
pump, power flow regulator, hydraulic
reservoir or hydraullc brake booster.



34 33 505 REMOVING AND INSTALLING
BRAKE BOOSTER WITH
BRAKE MASTER CYLINDER

Discharge hydraullc reservair by oper-
ating brake pedal about 20 times with
same force required for full slop brak-
Ing and with the engine stopped.
Draw brake {luld out of tank with a sy-
ringe reserved exclusively for use with
brake fluld.

Disconnect plug.

%j?% P
el W
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31 34 155

Disconnect brake plpes (2 and 3).
1 Supply tank {pulled off)
2 Brake plpe front right
(left rear brake circult)
3 Brake plpe front left
(right rear brake circuit)
4 Booster return
5 Pressure plpe from power flow
regulator

Pull off hose for clutch hydraulic sys-
lem.

Instaifaion:

Tightening torgue".

Bleed brakes - see 34 00 047.
Cars with ASC+T - 5ee 34 00 ...

*  See Specifications

Remove dashboard trim panel! al bot-
tom left — see 51 45 180.
Press off clip (3} and pull out pln {4).

Ingtallaiion:
Stop light switch (self-adjusting) - see
Group 61.

Unscrew hydraullc hoses on brake
booster.

Instaliation:

Make sure that all plpes and hoses are
clean before connecting.

Tighten return pipe with Speclal Tool
34 3 153 and pressure plpe with Speclal
Tool 34 3 152, both in cenjunction with
a lorque wrench.

Tightening torque*.

Unscrew brake booster'on pedal con-
sole.

Remowve brake booster and tandem
brake master cylinder.

Instailation:
Replace seli-locking nuts.
Tightening torque*.

Basic setting distance A =143 £ 1 mm
(5.630 + 0.039") measured from firewall
to center of swivel head/operating pin -
also refer to Group 35.

* See Specifications
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Instalaton:

Unscrew swivel on brake booster.
Install swivel on new brake booster
and adjust to same distance B.

It necessary, check control distance A
on brake pedal In Installed stlale - see
35 21 000.

34 33 100 REMOVING AMD INSTALLING
POWER FLOW REGULATOR

Discharge the hydraullc reservair by
aperating the brake pedal about 20
times with the force required for full
stop braking and with the engine
stopped.

Pull off wires on circulating pressure
waming switch (5) and hydraulic pres-
sure switch (g).

Unscrew

plpe (1) from power flow regulator o
tank,

pipe (2) from power flow regulator o
power steering gear,

pipe (3) from power flow regulator o
power steering pump and

plpe (4) trom power flow regulator 1o
brake booster.

Unscrew power flow regulator mouni-
ing balts.

'el-'l'l ] "h'r

Important!

Fine particies of dirt could Impalr the
function of the power flow regulator In
the H 31 system, which In turn could
lead to fallure of hydraulle steering
and braking support.

Make sure that all pipes and hoses are
clean before connecting.

Instaliation:

Tighten plpe (1) with Speclal Tool

34 3 154, plpes (2 and 4) with Speclal
Tool 34 3 151 and plpe (3) with Special
Tool 34 3 152, In each case logether
with a torque wrench.

Tightening torque®.

Bleed power steering - see 32 13 006.

34 33 110 REMOVING AND INSTALLING
HYDRAULIC RESERVOIR

Discharge pressure — see 34 33 100,
Remove left front wheel house trim
panel - see Group 51.

Unscrew coupling nuts (3).
Unscrew bolts (4 and 5).

Instaliation:
Hydraullc reservoir tightening torque®.

*  See Specifications



34 - 41/1

31 81028

34 41 000 Removing and installing
handbrake lever

Lift oul dust cover,
Remove cddments tray, see 51 16 200,

Unfasten lock nul with special tool 34 1 030,
unscrew adjusting nut.

Installation:
Adjust handbrake, see 34 10 014,

Unfasten screws (1).

Caution!

Do not damage switch for handbrake indicatlor
light when removing and installing the hand-
brake lever,

Remove the handbrake lever.
Installation:

Adjust switch for handbrake indicator light,
sea 61 31 320,



34 41 100 Removing and installing or
replaci ft or right Bow-
den cable for handbrake

Litt out dust cover.

Unfasten lock nut with special tool 34 1 030,
unscrow adjusting nut,
Move handbrake lover into release sotting.

Instaflation:
Adjust handbrake, see 34 10 014

Remowe bolh rear mufilers,

seo 18 00 020.

Loosen heat shield under the tank and press
down slightly.

Press handbrake Bowden cable out of tank
mount and pull out of guide tube,

Remaove handbrake shoes, see 34 41 220,

Fold open brake shoe expander, press oul pin
and remove brake shos expandear from Bow-
don cable.

Inataliation:
The inside lever on the brake shoe expander
muslt point 1o the lait.

Remove handbrake Bowden cable from the
whael carrier and the guide on the rear axle
carrier.
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34 41 220 Removing and installing or
replacing all handbrake

shoes
Remove rear brake discs,
see 34 21 320,
Arrangement of components:
(applies to left and right side)
1 Adjusting screw
2  Brake shoe
4 Upper teénsion spring
4 Clamping pin with compression spring
5 Lower lension spring
6 Pin
T Brake shoe expander

Disconnect lower lension spring with brake
spring pliers,

Twist clamping pins with special teol 34 4 000
907 and remowve.

Pull lower brake shoas apart and remove from
wheel hub.
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TROUBLESHOOTING BRAKES

Condition

Cause

Caomaction

Brakes pull 1o one side

— o

a) Tire Inflatlon pressure Incorrect
b) Uneven tire tread wear

c) Oll on padsiiners

d} Pad/liner type nol as speciiled
a) Callper recesses dirly

1) Rear wheel geometry Incorrect
@) Corrosion In calipers

hj) Shock absorbers without action
1) Pad ol one caliper worn

k) Pad glazed

a) Correct tire Inflation pressure

b) Change or replace tires ;

) Replace brake pads/liners and eliminate cause
d) Replace brake pads/iners

¢) Remove, clean and Install calipers

f) Check/adjust wheel alignment

@) Remaove and Install, repalr or replace callpers
h) Check or replace shock absorbers

I} Replace brake pads, check callpars

k) Roplace brake pads; check callpers

Brakes excessively hot while driving

a) Compensation bore In master cylinder clogged

b} No play between push rod and master cylinder
piston

c) Aubber pans swollen from coplact with wrong
type of brake lluld

dj Veni hole In brake fluid tank clogged

¢) Corroded callipers

f) Parking brake lever not released ully

Braking eflect Insufilcient Inspite of great lorce on
pedal

EBrake pedal travel

- rormal

shon

long

a) Check or replace master cylinder
b} Adjust push rod

¢) Replace master cylinder or remove and Install,
repair or replace brake calipers

d) Clean brake fluld tank

&) Remove and Install, repair or replace calipers

1) Check parking brake and parking brake cables,
repairing Il necessary

a) Brake pads coated with ol or burnt; wrong type
of brake pads
b) Brake booster maliunctions

¢} One brake clrcult falled due to leaks or damage

a) Replace brake pads
b) Check brake boosting system
c) Check brake system for leaks
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TROUBLESHOOTING BRAKES

Conditlon

Causo

Caorrectlon

Brake pedal motion 100 solt and spongy

a) Alr In brake system

b) Insulficient brake fuid in brake fuld lank

¢) Ovarheated Drake Huld - vapoor lock due o
excossive water content In brake fulkd or
excessive brake loads

a) Add or replace brake fiuld and bleod brakes
b) See a)
c) Seo a)

Brake pedal iravel excessive even though brakes
have been bled and adjusied

a) Primary cup In masier cylinder damaged

b) Separating cups on lloating plston of tandoem
master cylinder leak

c] Leak in brake sysiem

a) Overhaul or replace brake master cylinder
b) See a)

) Chock brake sysiom for leaks

Unoven pad woar

a) Wrong type of brake pads

b} Caliper recesses dirty, caps damaged
c) Carraslon In callpors

d) Rubber ring tor plsion coniral swollen

a) Replace brake pads

b) Removo and Install, repalr or replace callpers
¢} Soe b)

d) Seo b)

Brake pads worn at angle

a) Wheel bearing play excessive

b) Brake disc not aligned with caliper

c] Carroslon in callpers

d) Brako disc wear angular

o) Pads worn loas than minimum thicknoss

a) Replace wheel bearlngs

b) Check callper Installation and callper gulde bolls

c) Hemowe and Install, repalr or replace calipors
d) Grind or replace brake discs
¢) Replace brake pads
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TROUBLESHOOTING BRAKES

Condition

Cause

Correctlon

Selzed brake pads, pads stuck on brake disc

a) Caliper recesses dinty, caps damaged
b} Corrosion In calipers
¢) Compensatlon bore In master cylinder clogged

a) Remove and Install, repair or replace callpers
b) See a)
c) Overhaul or replace masier cylinder

Brakes squeal or knock

a) Wrong type ol brake pads

b) Callper recesses dirty

c) Brake disc not aligned whh callper
d) Brake disc runoul

2} Excessive thickness deviation within braking
suriace

1) Rust on edges of brake discs

Q) Pads looso

h) Wheel bearing play excessive

a) Replace brake pads

b) Remove and Install, repalr or replace calipers

¢) Check callper Installation and callper guide bolts

d) Check brake disc runout, replacing discs It
nNecessany

@) Measure brake disc thickness and grind or replace

i} Grind or replace brake discs
@) Replace brake pads
h) Replace wheel bearings

Brake pedal dead travel excesslive

a) Wheel bearing play excessive

b) Brake disc not aligned whh callper

c) Brake disc runout

d) Excessive thickness deviation within braking
surface

e) Brake system has a leak

1} Alr In brake sysiem

@) Wrong type of brake pads

a) Replace wheel bearings

b) Check caliper Installation and caliper guide bolis

¢) Check brake discs for runout, replacing Il necessary

d) Measure brake thickness devlatlon and grind or
replace discs

e) Check brake system for leaks

1) Bleed brakes

) Replace brake pads
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TROUBLESHOOTING BRAKES

Condition Cause Correction

Selzed pistons In callpars a) Callper recesses dirty, caps damaged a) Remove and Install, repair or replace calipors
b} Brake disc not aligned with callper b) Check caliper installation and caliper guide bolts
c) Corrosion of pisions in calipers c)Seea)

Pulsating etiect on brake pedal a) Wheel bearing play excessive a) Replace whoel bearings

b) Brake disc nol aligned with callper

c) Brake disc runout

d] Excessive Ihickness deviatlon within braking
surface

b) Check caliper Instaliailon and caliper guide bolts
c) Check brake discs for runout, replacing il necossary
d) Measure disc thickness and grind or replace

Parking brake etect Insutficlont

a) Oll on brake shoes

b) Excessive dead travel botween brake shoes
and brake drums

¢} Excessive dead travel In cablos

d) Cables maladjusted

&) Carroded transmitling elemonts

o) Replace brake liners and eliminate cause
b) Adjust parking brake

¢) Soa b)

d) Sea b)

o) Remove and install parking brake and expander
locks; check cabies, replacing If necossary
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1. ANTIBLOCK SYSTEM (ABS) - DESCRIPTION AND DESIGH

DESCRIPTION

The basls of a braking acllon Is the friction between the tires and road surace.
To brake a vehicle the tires have Lo transmit a iricllonal lorce 10 the road sur-
tace. In so doing there will be slip between the tires and road surface, le, the
tire peripheral velocity will be slower than the road speed of the vehicle.

Flgure 730 34 112 shows the relation between the frictional force and slip for a
lyplcal case on a dry road surface. The transmitted braking lorce reaches Its
maximum value In shaded area A. This Is also the control range of ABS. When
a wheel Is locked, l.e. when there Is 100 % slip, the frictional force will normally
be lower than when a wheel is rolling,

Consequenily the ABS must conirol the brake pressure In the wheel brake cy-
linder In such a manner that the slip remains In the shaded area, because here
the highest frictlonal force |5 available.

The amount of slip, with which there Is maximum frictional force, and the
amount of frictional force itself depend chiefly on the tires (type, treads, rubber
compaosition), the road surface (material, surface condition, wet, lce), the road
speed and the slip angle of the wheels.

The ABS detects the frictional conditions between the tires and road surface

prevalling at the moment. It automatically adjusts to each change In road sur-
face/lire relation and makes use of the highest coefficient of friction, without

that the vehicle slips or skids because of wheel locking.

Moen-uniform friction conditions between the separate wheels will be held under
contral just as also Inslantaneous changes in the road surfaces, e.g. through
patches ol lce.

BRAKING AND LATERAL FORCES IN RELATION TO SLIP
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DESIGN

ABS consists of a conltrol unit, hydraulic unit, speed sensors and a wire harness. Com-
ponents are described separately below.

Speed Sensors:

Each speed sensyr has a gear wheel, which runs past the permanenily magnetized edge
of the speed sensor and is Installed In the wheel hub.

The rotary motion of the wheels is recorded by Inductive sensors and an electric signal Is
sent to the electronic contral unit.

Electronle Control Unit:

The electronic conirol unit is located In the car's side member, see layout drawing on
page 52/6. In a small muiti-channel computer acceleration, deceleration and slip factors
are derlved from the elecirlc signals of the speed sensors, which are proportional to
wheel velocity. By logical connection of these factors there are control commands for the
electromagnetically operated valves in the hydraulle unit,

The signal processing in the compuler determines the control behavior of the system. The
expected degree of dependability Is based on digital engineering with highly integrated cir
cultry.

The control unit contains electronic monitoring clrcults, which control the function prior
to each trip and the ABS wire harness with equipment constantly during a trip. If the con-
trol unit delects a defect in the wire harness or electrical part of the equipment, the moni-
toring clrcull will switch off the ABS and guarantee normal use of the brake system. An
ABS Indicator lamp reports this condition to the driver.

Hydraulle Unit:

The hydraulic unit is located in the engine compariment and integrated In the convention-
al brake system.

To control the brake pressure in the wheel brake cylinders, the brake hydraulic unit has
three-way valves which permit three brake pressure condilions.

Pressure bulld-up, pressure holding and pressure drop. These three pressure phases
adapt themselves In the sequences and length 1o the requirements of the desired control
characteristic and power {low between the road surface and tlres,

In principle control procedures are as follows.

As soon as wheel deceleration or slip Indicates the locking of a wheel, the brake pressure
Is first held. If the wheel still tends to lock, the pressure will be dropped so long untlil the
wheel accelerates or the slip limil is exceeded, Allerwards the pressure Is ralsed again
and the control phases begin from new.

An electrically driven relurn dellvery pump returns the brake fluld taken from the wheel
brake cylinder while dropping the pressure 10 the appropriate brake clrcuit,

The pump Is deslgned as a two-plston pump so that the clrculls of a dual brake clrcult
system remaln fully separaled.

Wire Harness:

The control unit Is connected with the speed sensors and electric part of the hydraulic unit
via a speclal wire harness for the sake of slgnal Input and order outlput. These wires as
well as electric power supply are Integrated In the maln wire harness.,
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2. Funcllon and Checking of ABS Control Lamp

The ABS conirol lamp lights up after switching the Ignition on,
The control lamp must go out aher starling the engine Il ABS Is ckay.

Tha procedura Is repeated each time the Ignition Is switched off and on.

The causes for faully display — control lamp does not light up, dogs not go out or
lights up while driving (even sporadically) — can be determined by reading the faul
mamgry with a BMW Sorvice Tester, reler 1o Car Electric/Electronic Test Plan.

The control unit automalically swilches 1o "conventional brakes” in case ol an eleciric
or glectranic fault In ABS.

This means that the car can still be braked, bul without regulation {the wheels could
lock!).
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AUTOMATIC STABILITY CONTROL (ASC)

Description

Automatic Stablilly Control (ASC) Is a control system to Improve aclive safely In that It re-
duces the sllp of driven wheels on roads wilh Insulticlent traction (prevents spinning of
the wheels).

It employs Electronic Engine Power Control (EML) and Digital Motor Electronics DME) for
regulation.

The sensors of ABS are used to recagnize the speed of Individual wheels,
ASC Is Inlegrated with ABS In one control unit, but |s a completely independen! system.

While ABS exploits the maximum friction lorce while braking the car, this Is reached with
ASC while accelerating.

As soon asethe driven wheels turn 0.25 km/h (0.15 mph) faster than the non-driven wheels,
ASC regulales the throtlle valve position smaller via EML. In order to have fast regulation,
the Ignitlon timing Is retarded In sleps or Lhere 15 ignition blend-out by DME. DME also
adapls the fuel Injection signal lo protect the engine and catalyst.

ASC Is combined with Engine Drag Torque Control (M5R), which prevents sliding of the
driven wheels In case of sudden engine averrun.

Engine Drag Torque Conirol (MSR)

Agaln with the help of wheel sensors ASC recognlzes the difference in speed between
driven (engine braked) wheels and non-driven (unbraked) wheels. ASC switches off over-
run cut-oul when values are below the slip limits.

Displaying and Switching Logic

The syslem |s switched on after starting the engine and can be swilched off as desired
with a passive switch button. ASC lamp Is off with the system swilched on.

Current regulation Is indicated to the driver by a flashing ASC lamp In the Instrument
cluster.

If the ASC lamp lights up continuously, the system has been switched off on its own due
1o an occured fault or It had been swilched off by hand.

Troubleshooling:
See Car Electric/Electronic Test Plan.
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AUTOMATIC STABILITY CONTROL PLUS TRACTION (ASC + T)
General

This system has the task of regulaling the slip of driven wheels o the lowes! possible
value regardiess of road surface conditlons.

During regulation the engine torque Is reduced with help of DME (ignition timing control)
and EML (throtlle valve controal). H this measure |15 not sufficlent, the driven wheel turning
too fast Is slowed down by the wheel brake via a hydraulle element.

Displaying and Swilching Logic

The system Isswitched on after stariing the engine and can be swilched off as desired
with a passive switch button. ASC lamp |s off with the system swilched on.

Current regulation |s Indicated to the driver by a llashing ASC lamp In the Instrument
cluster.

If the ASC lamp lights up continuously, the system has been swilched off on ils own due
to an occured laull or was swliched off by hand.

Safety Information
ASC mus! be switched off befare testing a car on a brake or dynamomeler test stand.

Elther the ignition or ASC must be switched o before towing a car with a lifted front end.

Throftle Valve Control by EML

The throttle vaive is regulated with help of Electronic Engine Power Control (EML).

If unwanted drive slip occurs during a certaln driving situation, ASC calculates the maxi-
mum transmlittable drive torque and Informs EML about the throtlle valve posilion requir-
ed for the duration of regulation.

EML continuously reports the current throtile valve position 1o ASC via the DKV wire. If
the throttle valve angle has 1o be reduced, EML recelves this Informalion via the DKR wire.
If a larger throttle valve angle Is requested by ASC, Lhis |s reporied via the DKE wire to
EML {only when a control unit with engine drag torque control Is Installed in the car).

Ignition Timing Control by DME

Retarding the Ignltion timing Is another measure lor reduction of the engine iorque.

In ASC mode (regulation) Digital Molor Electronics (DME) receives a digital signal from
ASC and retards the Ignitlon timing alterwards.

Troubleshooting:

See Car Electric/Electronic Test Plan.



34 - 50/6

34 50 511 :‘.I:hacklng ASC+T braking ac-
on
[withoul test equipment)

Yehicle on a lifting platform (wheels free).

Test sequence:
- Back left wheel Is free to rolale,

« Move shift lever inlo neulral setting or
move selector lever into "N” setting.

Switch on engine.

« Goveun engine speed using acceleralor
pedal to 2000 + 100 rpm.

- Quickly spin left rear wheel by hand in di-
rection of travel (possibly holding
right rear wheel firmly during test to
prevent it from turning).

Reaction:
- Leltrear wheel is tangibly braked.

Test sequence:
- Repeal test on rear right wheel.
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34 51 520 Removing and installing or
replacing complete hy-
draulic unit {for ABS)

When operalion is complete:
- Wenting brake system, refer to 34 00 047 for
ABS or 34 00 048 for ASC.T.

- Poriorm final ABS inspection,
refer to BMW Diagnosis System.

Disconnect battery ground lead.
Observe General Information, Gr. 611

Removing front left headiight,

reler to 63 12 460,

Remaoving air filter housing, reler to Gr. 13,
Remove cover from front [l wheel arch.
Remove alr intake (lor cooling brakes).

Draw brake fluid oul of the expansion tank,
Use a suction lifter to do this: it must only
make contacl with brake fluid,

Remove brake lines {1 and 2).

Caution!
Catch brake lluid and do nol allow Lo conltact
clothing or painiwork.

Installation:

Line to (1] rear master brake cylinder.
Ling to (2) front master brake cylinder.
Tightening torque 34 32 1AZ°

* Refer to Technical Data

Cautlon!
Do not confuse brake lines and, il necessary,
mark belore removal.

Remove brake lines FL, FR, AL, RR.
Seal brake lines and ABS hydraulic unil with
sultable plugs.

Installation:

FL to frond lel brake caliper
FR to front right brake caliper
AL to rear left brake caliper
RR to rear right brake caliper
Tightening torque 34 32 142"

Unfasten nuls (3... 5).

Remove ground cable (1)

Unfasten screw (2] and remove cover,
Aemove multi-pin plug.

Remove hydraulic unit,

* Aefer lo Technical Data
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ABS | ASC COMPONENTS

==

34/0196

1 Hydraulic control unit 4 Cover 7 Cap
2 Valve relay 5 Rubber sleeve 8 ABS/ASC control unit
3 Moior relay 6 Sleeve cover ar ASC+T contral unlt
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1% 34 158

34 51 525 Removing and inamllinP or
r?‘l:aclng hydraulic unit for
ASC 4+ T

{brake unit and masier brake
cylindar removed)

After complelion ol work:

- Bleeding brake system, refor (o 34 00 048,

- Perform final inspoction of ABS/ASC.T,
refar to BMW Diagnosis System.

= Checking ASC+T brake Inlervention,
refer 1o 34 50 511,

Disconnect battery,
reler to instructions on disconnect and recon-
necting the battery, MG 12 .

1 Hydraulic plunger unit

Disconnect brake lines between ABS and hy-
draulic plunger unit on adapters (1. . .2).

Instaliation:
Tightening torgue,
rifer 1o Technical Data 34 32 1AZ,

38 147

Remove trim from front left wheel arch,
Disconnect brake lines on adapters (1., .2).

Installation:

Tightening torque,
refer to Technical Data 34 32 1AZ.

Relieve pregsure on the blead screw (1) of the
plunger unit and unfasten bleed line.

Unfasten pressure line (rom Landem pump on
adapter,

Installation:
Tightening torque,
refor to Technical Data 34 32 1AZ.

Remowve connector (1) for solenoid valves and
connector (2] lor pressure sensor,



34 -51/4

Unfasten retaining screws on hydraulic
plunger unit and remave hydraulic plunger
unit,
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34 51 525 Removing and installing or
replacing hydraulic unit (for
;gcﬂ'

(frawm mni-:lﬂ yiar 94)

Alter completion of the work:
Bleeding brake system, rofer 1o 34 00 048,
Perdorm ABS/ASCST or ABS/DSC flinal
ingpection, refer to BMW Diagnosis
System,

Mata:
Switch ofl ignition.

Draw brake fluid oul of the expansion tank.
Use a suction IiNer Lo do this: it must only
make comact with brake Huid.

Remove front left wheel, see 36 10 300,
Remove front left cover from wheel arch,
Remove air intake (for cooling brakes),

Unlock and remove conne {1}
Unfasten nut (2) and rem:  ground cable.

Caution!
Do nol confuse brake lines: il necessary, mark
them belore disconnecting them.

Unlasten brake lines (1. .. 6).
Seal brake lines and hydraulic unil with suit-
able plugs.

Brake ling:

1(V)  from master brake cyl. connecticn (V)
2(H)  from master brake cyl. connection (H)
A(FR) tofront right brake caliper

4 (FL} to front leit brake caliper

5(|RR) to rear right brake caliper

6(AL) torear left brake caliper

7 Diaphragm pressure damper

Installation:
Tightening torque 34 32 1AZ"

Note:

Note installation position of diaphragm press-
ure damper,

The pin must enter the bore.

Installation:
Tightening lorque 34 50 2AZ"

Uniasten screw, press brake lines to one side
and lift oul hydraulic uniL

* Refer to Technical Data
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31 34 145

34 51 540 Removing and installing or
replacing ASC +T filter

Unlasten filter bell, replace filter alement and
Q-ring.

MHaote:
Filter change intervals: see Gr. 00,

Installation:
1 Tightening torque 34 50 1AZ*
2 Tightening torque 34 50 2AZ°

* Reler 1o Technical Data
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ASC + T QIL CIRCUIT

IS

[

32 M 187

Tank

Dual pump
Chargling valve
Power steering
Brake boosler

ASC plunger

ASC charging valve

Ride level helght control
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34 52 510 Removing and installing / re-
placing control unit {for ABS)

Remove cover strip from left door spoilar.
Remove loudspeaker cover from front left foot-
wll.

Fold away carpet from door spoiler,

Caution!
Only remove and install control unit when igni-
tion Is swilched ofl.

Unlock cable connector and remave Irom con-
trol unit (1)

Unfastan retaining screws from contral unit
and lift out control unit.

Installation:
Encode new control unit,
refer to BMW Diagnosis System.
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34 52 515 Removing and installing / re-
placing control unit (ASC4+T)

Remove cover strip from laft door spoller.
Remove loudspeaker cover from front lefl lool-
wall,

Fold away carpet from door spoiler,

Cautlon!
Only remaowve and install control unit when igni-
tion is switched off,

Unleck cable connector and remave from con-
trol unit {1).

Unfasten retalning screws (rom control unit
and remove control unit,

instaliation:
Hew control unit:
- Encoding control unit,
refer to BMW Diagnosis System.
- On vehicles with Dynamic Stability Control
(DSC), a stearing anghe adjustment
must also be made,
refer to BMW Diagnosis System.

Vehicles with ABS/ASC+T from 12/94:

If the ABS/ASC+T control unit is replaced, the
ABS engine relay [2) must also be replaced.

Hote:
« Valve relay (1) clicks when ignition is
switched on and off,

- Engine reloy (2] does not demonstrate any
reaction when switching the ignition
on and off.



34 - 52/3.1

34 52 525 Replacing one front impulse
sensor

Swilch off ignition,

Unfasten sockel head cap screw.
Aemove cable frem retaining clips and pull sut
Impulse sensor,

Installation:
Clean impulse sensor and insert bore and
apply light coat of Staborax NBU 12K".

Remove inside trim section from wheal arch,
pull cable conneclor for impulse sensor out of
bracket and disconnect,

* Reler o BMW Paris Service

61 12 535 Replace one back impulse
sensor

Switch off ignition.

Unfasten socket head cap scraw.
Lift cable out of retaining clips and pull out im-
pulse sensor.

Installation:
Clean impulse sensor and bore and apply light
coat of Staborax NBU 12K°,

Raemove cable connector for impulse sensor
fram brackel on rear axle carrier and discon-
nect.

* Refer to BMW Parts Service
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AUTOMATIC STABILITY CONTROL (Pipe Routing fram ABS Hydraulle Unit 1o ASC+T Hydraulic Unit)

ASC+T hydraulle control unil
ABS hydraullc control unit
Rear bracket

Front bracket

Left rear plpe (M 10 threads)
Right rear plpe* (M 12 threads)
Right rear connector (M 12 x 1)
Left rear connector (M 10 x 1)
Right rear plpe (RZ)

10 Left rear plpe (RZ)

ABS end (M 10 threads)

1
2
3
4
5
6
7
a
9
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L

)

6131 570 REPLACING RELAYS ON HY-
DRAULIC CONTROL UNIT
(FOR ABS)

Unscrew screw.
Pull off cover.

Pull out mator relay (2) or valve
relay (3).

Replacing Electronic Relay lor ABS:
Remove cover from relay plate In the
enging compartment.

Pull oul and replace ABS glectronle re-
lay/overload culoul K 10 (Bosch) with
Special Tool 61 1 250 - see Group 61,
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WIRING DIAGRAM FOR ABS/ASC-DKZ (Since 9.88)
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362  Conn. -signal sender ieft front
363 Signal sender lefl front

364 Conn. - signal sender right front
3465  Signal sender right front

A66 Cann. - signal sender lefl rear
67 Signal sender left rear

J68  Conn. - signal sender righl rear
69 Signal sender righl rear

70 Master relay (DME)

an ABS lnmp
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WIRING DIAGRAM FOR ASCT

360

KL 61 Terminal 61 (charge control)

+ BLS Silop light swlich

Elecir. conirol unit ABS/ASCT
Hydr. control unit

Return delivery pump molor
Molor relay

Yalve relay

Yalve - left fronl

Valve - right fronl

Valve - lefi rear

Valve - right rear

Plunger relay

Pressure sender relay

Conn. - signal sender lelt tront
Signal sender lefl front

Conn. - signal sender right front

-1 ]

LEga=fan o

288

K22 K30

H FH

IR R

Signal sender right front
Conn. - signal sender lefl rear
Signal sender lelt rear

Conn, - signal sender right rear
Slignal sender right rear
Master relay (DME)

ABS lamp

ASC lamp

Plunger hydraulic control unit
DME

DME

EML

Transmisslon cenirol
Diagnosis

DME
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ASC+T DISPLAYING AND SWITCHING MODE

[Foa

T

I 4 100

1 Inatrument cluster

2 ASC lamp

3 ASC active display / lault display /
passive display

4 Switching signal
5 ASC passlve push bullon swlleh

& Contral unll
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PLUNGER HYDRAULIC DIAGRAM
ASC+T
(Dlagonal Brake Circult Division)

Right rear plpe
Left rear plpe
Right front pipe
Left front plpe
Plunger pistan
Solenold valves
Pressure reservolr
Pressure switch
9 Charging valve
10 Right rear brake
11 Left rear brake
12 Left front brake
13 Right front brake
14 Tandem pump
15 Consumer

16 Ol supply tank

L=~ T I - TR [ - . IR X T,
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LAYOUT OF ABS/ASC.T

31 34 157

Tandem hydraullc pump
Supply tank

Pressure reservolr

Pressure control valve

Brake booster

Brake master cylinder

ASC«+T (plunger hydr. control unit)
ABS (hydraullc control unit)
ABS/ASC or ASC+T control unif
10 ASC {control lamp)

11 ABS (control lamp)

12 ASC+T hydraullc filter

WD~ oh Uh L R -



35 Pedals

35 11 000
001
35 21 000
35 41 000
010
480

Layout of pedals .. .. 35-00/1
Control dlmensmns fﬂr spacing between pedals ...... R SRR S TR .. 35-00/2
Console for pedals, complete unit — remove and install ..........c..cccoirmiieeercccreeeciieee e 35-11/1
Console for pedals — replace ..., O UUP 35-11/2
Brake pedal — remove and install or replace ..........cccccvceerriiiiesiseccisneessrssssnresssrsssssssssnersnens 35-21/1
Accelerator pedal — remave and install or replace ... 35-41/1
Accelerator pedal — remove and install or replace ................ccoviviiiinrnsecceiens A 35-41/2

Kick-down switch — remove and install or L2 T R T Lror B



35-00/1

Arrangement of pedals

Brake pedal

Acceleralor pedal

* Refer to Technical Data

31 3soNEu
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CONTROL DISTANCES FOR SIDE SPACING OF PEDALS

N BEHEY

* See Specifications
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15027 U

35 11 000 Removing and installing com-

ting brack
mlrsnaun ng bracket for

Removing accelerator pedal shaft, refer to

35 41 010

Removing complete steering column,

refer to Group 32,

Removing brake light swilch,

refer to Group 61.

Unfastening lines from clutch master cylinder,
Disconnect plug conneclion lo acceleralor
SEnsor.

Unscrew bracket.

Remave clip (1) and pull out pin [2).

fnstallation:
Apply light coating of grease®* to sliding face
ol pin and contact face of brake light switch,

Caution!

Stroke limitation should take place in master
brake cylinder and must nol occur in brake
light switch.

Unfasten nuls on end wall.

Instatiation:
Replace self-locking nuts,
tightening torgue®

Note:
To illustrate them maore clearly, acselerator
and steering column are shown as removed

units.

* Reler to Technical Data
** Reter to Operating Fluids Specifications

e

|

b
A\

A

\
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A
-

NBoEY

3135023 U

Unfasten screws.

Installation:
Tightening torque *

Cut away antidrumming lining.

Pull mounting brackel upwards to remove.

Installation:
Do not jam noise insulation on end wall!

* Refer to Technical Data
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31 35012

3511 001 REPLACING CONSOLE FOR
PEDALS

Automatlc:

Remove pedal console - see 35 11 000.

Remove pedal value sender - see
Group 12.

Disconnett spring.

Unscrew nut and take ofl brake pedal.

Installation:
Replace self-locking nut.
Tightening torque®,

Installakon:

1 Balt

2 Slesave

3 Brake pedal

4 Spring

5 Seif-locking nut

Important!
Lubricate sieeve (2) with grease™.

*  See Specifications
** See Operating Fluids

— |
!I 1
| 'G

n !!E-I}l?ﬁl.lli

Remove gulde sleeve (1) and

spacer (2).
Take off bearing sleeve {3).

Mechanical Steering Column Control:
Transfer levers.

Insiaifation;

Bolt

Lever, lefl

Bearing sleave

Spacer

Lever, right

Seli-locking nut

Replace self-locking nut (6).
Tightening torque*.

Lo L B =

*  See Specificalions
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3135 024

35 21 000 Removing and installing or
replacing brake pedal

Remova lower left section of trim from instru-

ment panel, see Group 51.

Remove brake light switch,

see Group B1.

Remaove clip (1), swivel pin and angle bracket

* [2) downwards, remove pin.

Instailation:

Ensure that clip (1) is correctly located!

Apply light coat of grease®* to sliding face and
contact face of brake light switch.

Instaliation:
Adjust brake pedal on push rod (1) of master
brake cylinder to dimension (A)".

Caution!

Stroke restriction must take place in the mas-
ter brake cylinder and not, for instance by the
brake light switch.

* Refer to Technical Data
** Refer to Dperating Flulds

352

Disconnect torsion spring (4) from brake pedal.
Unfasten nut (5) and remaove boaring screw.
Remove brake padal with spacer sleeve and
torsion spring.

Installation:

First attach torsion spring (4) to pedal unit.
Replace sell-locking nut (5),

tightening torgue *.

1 Hex screw

2  Spacer sleeve

3  Brake lever

4  Torsion spring

5 Sell-locking mut

Installation:

Apply light coat of grease™ 1o the hex scraw
(1) and the spacer sleeve (2).

* Reler to Technical Data
** Refer to Operating Fluids
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35 41 000 REMOVING AND INSTALLING
OR REFLACING ACCELERA-
TOR PEDAL

Instaltation.

Always replace a removed accelerator
pedal.

Retaining clips of the old pedal could
be damaged and cause the accelerator
pedal to slide out of the plate - this
could lead to an accldent!

Press down on carpet, bend clips for-
ward and lIft out accelerator pedal
{rom above.

=@

IS0 U

i Installation:

i Install accelerator pedal with pocket at

il plate on the floor and let the clips en-
| i |  gage.

A Impartant!
0 U U Always check for correct engagement
™ -_-'_E-—:_;_ﬂ'“‘j: — 1 of the clips.

M,_,n{f\(-\
AMBHIU
l ,'I Turn accelerator pedal (1) until linkage
|| tab (2) of the accelerator shaft engages
' in opening (3).
| SR, Pull accelerator pedal off of the acceler-
L I ator shaft.
] !l Installation:
V| | Lubricate sliding surface on the accel-
ol eralor shat lightly with grease**,
R |
—

— il 38008 |« gee Operating Flulds
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31 35 07

35 41 010 Removing and installing or

replacing accelerator pedal
(gas Fﬂéli

Remove lower left section of trim from instru-
ment panel, see Group 51.

Disconnect clip, remove plunger rod.
Removing accelerator sensor, refer to Gr. 12,

Remove retaining dise (1).

Installation:
Ensure disc is correctly located (2)!

Note:
Brake pedal and brake light switch have been
removed to illustrate matters more clearly.

Remove torsion spring (3) from the accelera-
tor pedal shaft.

Slide lelt bearing bush (4) out of mounting
bracket sideways, lifl accelerator pedal shaft
oul to lefi.

Repeat procedure on right side.

Instaiiation:
Check bearing bushes and replace if necesas-

ary.
Apply light coat of grease to sliding laces of

accelerator shafl beside bearing bushes [4) on
leTt and right sides™".

** Reler to Operaling Fluids Specifications

Remave lorsion spring (3) from mounting
bracket and lilt out accelerator pedal shaft.

Rotate accelerator shalt and inseri lug (2)
through recess (3) in accelerator pedal (1).
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35 41 480 Replacing kick-down switch

Check switch, refer to BMW Diagnosis Pro-
gram.

Remave flal-pln conneclar (1).
Unfasten nut (2) and twist switch bo remove,

Instatlation:
Adjust Bowden cable tor throttle valve aclua-
tign, refer to Repair Instructions Serles 7 EJ8.

Vehicle with M 73 engine:

Ingtaliation:

Remove bottem left trim section from instru-
ment panel.

Attach special tool 35 0 020 to the pedal bear-
ing block.

Completely scraw in kick-down switch.
Completely depress accelerator pedal and
twist kick-down switch until it abuts against
ihe acceleralor pedal.

Fit lock nut (2).

Remaove special teol.

Checking switch, refer to BMW Diagnosis Pro-
gram.




36 Wheels and tires

36 10 008
058
209
300
508
713
715
36 12 001
3613 ...

Front wheel, left or right — balance electroniCally ................ccccvveeciiimmienre e 36-10M1
Rear wheel, left or right — balance electronically ... e 36-10/2
Wheel, front or rear — check lateral and radial runout ... 36-10/3
Wheel, front or rear — remove and INSTAI .........ccireemmmesesiiremimremiresmemmssssssessssesmes s 36-10/4
VWheel — balance dynamiCaIIY ...t imamssinssessssiesssonisnnssssnsasbsssnnnsbsssnsss s sesns smns 36-10/5
Wheel — check lateral and radial runout in balancing maching ...........cceeeanmemmmessiieeennnn 36-10/6
Rim — check lateral and radial rumoUL .........cocmmme s e 36-10/7
Tire for front, rear or spare wheel —replace .........ccccccoovieeenn. RPN e e T T . 3B-121

Wheel bolt lock — sarvice INstall ... s s s ees S0 1O ]



36 10 008 BALAMNCING LEFT OR RIGHT
FRONT WHEEL ELECTRONI-
CALLY (Finish Balancer)

Prior lo electronic balancing, always
first balance the wheels stationary —
see 36 10 508.

Sel up gage for balancing on contraol
arm end.

Use a sullable take-up fork or additlon-
al fork (see Service Infarmallon or
Workshop Equipment/Planning).

Sel up gage on the control arm as
close as possible to the contral arm
end.

31 36 028

Make a chalk mark on the side of the
tire, opposite the valve.

Connect leads for lester.

Importart!
Balance wheel according o Instruc-

tlons supgiled with pertinent balancing
machlne.

Balancing musl be performed on a
solid foundation (concrele floor with-
out cellar),

Also refer Lo Service Information ol
Group 36.

It more than 15 grams of Imbalance arc
displayed for one wheel during finish
balancing, the possible causes (e.g. In-
accurate statlonary balancing, center-
Ing, elc.), also refer to Service Informa-
tion 36 0 483 (196), must be eliminated
before finish balancing and a previous-
Iy finish balanced wheel must be re-
checked.
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31 36 027

36 10 058 BALANCING LEFT OR RIGHT
REAR WHEEL ELECTROMNI-
CALLY (Finlsh Balancer)

Prior to electronic balancing, always
first balance the wheels stationary -
see 16 10 508,

Set up gage for balancing on tralling
arm as close as possible to the wheel.
Use a sultable lake-up lork or addition-
al fork (see Service Informatlon or
Warkshop Equipment/Planning).

Apply a workshop Jack underneath the
final drive with light pressure (o dead-
en the final drive’s own osclllation.

Make a chalk mark on the side of the
tire, opposite the valve.

Check whether the rear wheels can be
turned easlly.

Connect leads for lester,

Important!

Balance wheel according to Instruc-
llons supplled with pertinent balancing
machine.

Balancing must be performed on a
solld foundaflon (concrete floor with-
oul cellar),

Also reler 1o Service Informatlon of
Group 36.

Important!
Swilch off ASC+T before linish balang-

Ing.

Balancing |s performed with engine
force at approx. 100 km/h (60 mph).
This requires Lthat the engine run
smoothly and without misfire, doors,
englne hood and trunk Ild be closed
and driver be sealed In car as quietly
as possible.

Exhaust extraclion hoses must not
touch the car's tall panel.

It more than 15 grams of Imbalance are
displayed for one wheel during finish
balancing, the possible causes (e.g. In-
accurale statlonary balancing, center-
Ing, etc.), also refer to Service Informa-
tion 36 0 483 (196), must be eliminated
before finish balancing and a previous-
Iy finish balanced wheel must be re-
checked.
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36 10 209 CHECKING WHEEL FOR
LATERAL AND RADIAL
RUNOUT

Wheel bearlngs musit be in perfect con-
ditlon,

Liit car,

Check wheel for lateral runout® with
Speclal Tool 36 1 00O,

Check wheel for radlal runoul® with
Special Tool 36 1 000.

I necessary, remove balance welghts.
Check lateral runout® of rim with
Special Tool 36 1 100,

*  See Specifications

W
LT
_L.'.-___}

3 300

Check radial runout* of rim with Special
Tool 36 1 000.

*  See Specifications
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36 10 300 Removing and installing
front wheel or rear wheel

Caution!

Wheel |5 electronically balanced.

Teo avold clamping errors and imbalance, fol-
low the procedure described below:

- Unfasien wheel studs.

-~ Wheel setting with valve pointing down-
wards, fitted in same position.

== I several wheels are removed at once,
mark the location of wheels on the tires
{o.g. with chalk).

«  Mark position of wheel relative to wheel
hub (to avoid clamping errors).

-~ Mark position of wheel lock relative {o
wheel (to avoid balancing preblems).

--  Unfasten wheel studs.

Instaliation:

Before fifting each wheel, clean all dirt or old
grease residue off the wheel centering bead
and contact laces of disc wheels and coal cen-
tering point with Plastilube **, Check wheol
stud thread and taper for wear and replace
wheel studs il necessary.

Apply light coat of grease to wheel stud thread
but the taper must remain free of grease dur-
ing assembly.

** Refer to Operating Fluids

2136024y

On directional wheels, nole the location of the
designation.

The arrow on the wheal indicates the direction
of rotation.

If no designation can be found, check the
parts number of the wheel in the Parts Cala-
logue and determine the correct location,

Tighten disc wheels crosswise.

Tightening lorque®.

If new disc wheels are being litted for the first
time, recheck the fightening torque * after

1 000 km.

An appropriate note should be attached within
the driver's field of view.

a) Wheel stud galvanized

b} Wheel stud with black chrome coating

c) Locking wheel stud with black chrome
coating

Hote for anti-theft wheel studs:

In the event of a missing adapler, use a suil-
able adapter from the

wheel stud adapter set

special tool 36 1 300

to unfasten the anti-theft wheel studs.

* Refer to Technical Data
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36 10 508 BALANCING WHEEL | Arrangement of Balance Welghts for

DYNAMICALLY . Cast Light Alloy Wheel Rims:
(Wheel Removed)

1 = Spring clip
Remove old balancing welghts, stones 2 = Balance welght
In ireads and large pleces of dirt.
Check tire pressure, condition of tires,
tires for damage or flat spols (caused : -
by long parking of car with hot tires). o

Max. Imbalance per wheel and side®.

i S oA

If necessary, check wheel for radial Zr W\ / f;i-
and laleral runout - see 36 10 209. o,V SO 7 II.' l
I| . ry _\1._‘4‘;|‘||r||

Use sullable center of pertinent balanc-
Ing machine supplier,

1 = Baslc flange
2 = Cenler

3 = Type flange

4 = Clamping nul

Also refer 1o Workshop Equipment and
Planning.

3 36006 U

Important!

It ls necessary to mount the wheel an
the balancing machine In the same
manner as It will be mounted on the
car alterwards (e.g. valve facing down),
In arder to avold clamping-over errors.

Balance wheel according 1o Instruc-
tions supplied with the pertinent
balancing machine.

Pry the tire wall away from the rim
flange slightly with a lire pllers*® at a
sultable point and Insert a retalner In
the case of light alloy rims.

Remove the tlre pllers and slide a ba-
lance welght underneath the retalner
and let it engage.

o | ** Sea Workshop Equipment/Planning * See Specificallons
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36 10 713 CHECKING ONE ROAD
WHEEL FOR RADIAL AND
LATERAL RUNOUT ON
BALANCING MACHINE
{Wheel Removed)

Femove wheel — see 36 10 300.

Mount wheel on balancing machine.
Whee! must be mounted on the balanc-
Ing machine as It Is mounted an the
car (valve facing down) o avold clamp-
Ing-aver errors.

Use sultable center of pertinent balanc.
Ing machine supplier,

1 = Baslc flange
2 = Cenler

3 = Type flange
4 = Clamping nut

Also refer to Workshop Equipment and
Planning.

Set up Special Tool 36 1 000 on tire
lread surface.

Turn whee! by hand and read maximum
tire radlal runout*.

Note!
Special tool must be perpendicular to
the tire tread surface.

Sel up Speclal Tool 36 1 000 on side
surface of llre.

Turn wheel by hand and read maximum
tire lateral runout®.

Nata:

Special tool must be perpendlcular to
side surface of tire.

Mever measure on tire data surlace!
Il necessary, check radial and lateral
runout of wheel rim — see 36 10 715.

* See Specifications
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36 10 715 CHECKING WHEEL RIM FOR
RADIAL AND LATERAL
RUNOUT

Remove wheel — see 36 10 300,

Check front or rear wheel for radlal and
lateral runout - see 36 10 209.

Take tire off of wheel rim.

Remove old balancing welghls.
Remove dirt on rim well and rim flange.

Mount wheel rim on balancing machine.

Use sultable center of pertinent balanc-
Ing machine supplier.

1 = Basic flange
2 = Center

3 = Type flange
4 = Clamping nut

Also refer to Workshop Equipment and
Planning.

Apply dial gage on rim well.

Turn wheel by hand and measure the
maximum radial runout®,

Measure on both sides of rim well.

Nate:

Dial gage must be perpendicular o the
rim well.

* See Speclficallons

J1I§0may

Apply dial gage on rim flange.

Turn wheel by hand and measure the
maximum lateral runout®.

Measure on both rim flanges.

Nole:
Dial gage mus! be perpendicular 1o the
rim flange.

!
Avold clampling-over errors when
mounting afterwards — also refer 1o
36 10 508.

*  See Specifications



36 12 001 Replacing tire on front, back
or spare wheel

Refer to operating instructions supplied with
partinent tire mounting machine for correct
mounting of tlres. However, also make sure
that the equipment Is In perlect condltion and
thal the wheel rim and lire are nol damaged.

General tire removing / meunting instructions
Remowing:

Begin the removal of a tire at the valve.

After prassing the tire off the rim flange,
remove balance weights, press tire bead into
wall and coat tharoughly with tire mounting
pasta ™,

Clean disc wheel thoroughly and inspect for
damage bafare fitting the tire.

Tha valve and valve insert musl be replaced
aach lime a lubeless tire is removed and in-
stalled.

Caution!

It will be necessary to loosen the bead al sev-
aral poinis on the bead periphery from the in-
side and outside with the pressing-off horn be-
fora pressing off the tire.

I it is very difficult to press off the tire, loosen
tire from rim flange as weall as possible with
the pressing-off hom and Lthen apply a coat of
tire mounting paste batwean the tire and rim
flange.

Repeat this step around the entire tire pariph-

ary.
Than press of tire completely.

** Refer to BMW Pars Service

Mounting:

Coat tire bead with tire mounting paste **.

Make sure tire is mounted on correct side, especially in case of asymmetric tires.

The “outside” of thesa tires is marked.

Mount tire with as little as possible stress on the beads, as otherwise there would be danger of da-
maging the tire.

Have the tire bead — coming from the well — first jump over the hump of the rim shoulder,

Build up pressure in steps while observing continuously,

Maximum "jumping pressure™: 3.3 bar.

It the tire Is not seated on the rim correctly, increasing the inflation pressure will not improve tire
sealing!

Instead it will be necessary to press off both tire beads, apply another coat of mounting paste and
then reinflate the tire.

Only after the bead bears correctly on the rim shoulder should the prossure be slowly increased
until the tire "seats”,

Maximum “seating pressure”; 4.0 bar.

Refer to Service Information of Group 36 for approved lires and tire sires as well as special equip-
ment,

** Refer to BMW Parts Service



Mounting tires with a mounting machine:

Unscrew valve and dellate tire.

Press off bead from rim flange all around on
outside and Inside using pressing-off horn of
machine.

I tire beads fit too tight, first only loosen tire
from flange at several points with the pressing-
off horn prior to the actual pressing-off oper-
ation.

Push both tire beads Into rim well completely
until they are loose.

Puli off balance weights on rim and clean rim
lo remove large pleces of dirt.

| Coat lire beads with mounting paste .
Clamp wheel en mounting machine.

Marrow rim shoulder always faces up.

306 L

| Swing mounting pillar into positien or fold and
let it engage.

Adjust mounting head, whereby it must be
pressed on the rim edge fully and turn down
the lever for the clamp fixture; normally the
distance of the mounting head will set in auto-
matically.

Valve should be about 10 cm to the right of the
mounting head.

Lift tire bead owver mounting finger using lire
irons.

It is recommended to use coated or shrink-fit
hose covered tire irons for light alloy rims.

| - 31 17E |
N T | G i)

** Refer o BMW Parts Service

Let mounting machine run back a short dis-
tance (counterclockwise) so that the tire bead
can slide fully on 1o the mounting finger,

Then let mounting machine run forward (clock-
wise) a short distance.

In so doing always check whethor the bottorm
boad s in the well and the tire is given enough
tima to move.

Stop the machine and let il run back slightly if
the bead jams.

If the upper bead is pulled off the rim, now
also lilt the boltom bead over the mounting
finger with the tire ron.

Let maching run back a short distance again
and then forward (clockwise) briefly until there
is complete separation of the tire from the rim.



Release lock and 1t back or swing away the
mounting plllar.

| Unclamp and clean the rim.

| Replace the valva.

| Coal the rim flange and tire beads with mount-
| ing paste **,

Clamp the rim on the mounting machine.
Slide on the tire with the lower bead over the
rim flange partlally.

Valve |5 10 cm to the right of the mounting
head.

3 36 0Q0 U
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Swing or tilt the mounting plilar into position
and lock,

Check adjusiment of the mounting linger, read-
| justing il necessary and clamp.

| Press the tire underneath the mounting finger

| by hand.

Tire bead should seal in the roll next to the

| maunting finger.

' Let the mounting machine run forwards (clock-
wise) a bit at a time.

The lower tire bead will drop into the well.

p!
il

"|,-rl(-1
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“* Refer to BMW Parts Service
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Press the upper tire bead underneath the
mounting finger. Tire bead should seat in rol-
lers nexi to the mounting linger.

Caution!
Do nol pinch or damage the bead,

Aun the mounting machine forward [clock-
wisa) a short distance, while chacking that the
lower tire bead remains in the well.

Alter mounting, first release the clamps and
then inflate the Ure (without valva).

Increase prassure up to 3.3 bar (330 kKPA) in
grgldunl steps (jumping pressura).

if tha tire bead does not siide on to the rim
odge all around, do not increase the pressure.
Instead, deflate the tire and press off the tire
boad, than coal the rim Nange with mounting
paste ** and reinflale to a pressure of 3.3 bar,
i the beads bear perfectly on the rim shoulders,
increase the pressure to maximum 4.0 bar 1o
“soeal” tha tire.

Scrow In the valve and correct the lire pregs-
ure.

** Refer to BMW Parts Service
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3613 ... SERVICE INSTALLING ONE
WHEEL BOLT LOCK

= Loosen wheel bolts.

-~ LMt car 8o thal wheel can be turned
easlly.

= Loosen wheel bolts enough that
wheel can be lurned easily on the
wheel hub,

= Position wheel with Its valve facing
down.

= Remove top wheel bolt and install
wheel balt lock.

Imbalance could be produced by play
In the center and the wheel's own
welght.

This Imbalance I1s reduced o a min-
Imum by Installing & slightly heavier
wheel bolt lock In the top wheel boll
posltion.

- Tighlen wheel bolls crosswise hand
tight in this position (wheel boll
lock at top, valve at bottaom).

= Lower car and tighten wheel bolts

3 6 e crosswise,

Tightening torque®.

If a customer complalng about wheel
Imbalance after Installation of the
wheel bolt lock to these Instructlons,
the wheels must be linlsh balanced.

*  See Specificallons



37 Integrated suspension system
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33 52 000
37 14 007
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e Damper CON0L ERIC I ... i mnsssssiminsssmsiimes v s ks ss s i nsiss g mmiems 37- 01
Ganeral information on B ... aman o oot o i dasassi i s bbgisi naaiia 37- on
Leout of EDC | miodel BEDN oo i iiiaissammrissassio seabs s aisiisss i e on s ensis s on s 37-10/1
Spring strut shock absorber - (EDC) front — remove and install ...........cccceeeinimmmmnesnieennnie 37-14M
Spring strut shock absorber - (EDC) rear — remove and install or replace .........cccccveeennn 37-14N1
Longitudinal acceleration sensor — remove and install or replace .......cccvveviiinseesinnnninns 37-14/2
Body acceleration sensor, front — remove and install or replace ........ccceeeeeccceniivecserennnn. 37- 1443
Body acceleration sensor, rear — remove and install or replace ........ccciiiiiiiieciiinnnnn 37-14/4

Control unit — remove and install of replace ... esssssseesennen 3= 1445
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ELEGTRONIC ABSORBER CONTROL EDC Il

Program verslons "Sporl” (S) or "Comforl” (K} can be selecled with
the program button.
Suspenslon |s adjusted automatically between medium and hard for

(S) or soft, medlum and hard for (K) depending on driving conditlons.

The system tests ltself after switching on the ignition.

If the syslem Is okay, a control lamp carrespanding with the select-
ed program will light up In the program button,

Solenold valves on the shock absorbers are acllvated by the control
unit and adapl the absorbing force to the driving conditions. For this
purpose the control unit processes electronic speed signals and sig-
nals fram the following components.

Front body acceleratlon sensor, rear body acceleration sensor, axlal
acceleration sensor, steering angle sensor and road speed slgnal.

GENERAL INFORMATION ON EDC

— EDC Il Is protected with fuse no. 32,
— Covers on the solenold valves must nol be opened.

- Shock absorbers must not be placed on solenold valves or thelr
connectlons.

- Shock absorbers may only be siored slanding upright.

- Recommendallon: only replace both shock absorbers of one axle,
—  Fault memory must be cancelled with the BMW diagnosing system
afler ellmination of faults and disconnaction of electric connec-

tions with the Ignitlon switched on.

~ Steering anglé offsel must be performed wilth the BMW diagnosing
system according 1o Instructions In the EDC Il diagnosls test pro-
gram after warking on the steering.

- Troubleshooting - see Car Electric/Electronlc Test Plan of Gr. 37.
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EDC Il LAYOUT IN 850 | MODEL
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ty

Body acceleratlon sensor
Body acceleralion sensor
Relay (power saver)

EDC Il control unii

Axlal acceleratlon sensor
Sleering angle sensor
EDC Il program button

a137 000
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3131000 REMOVING AND INSTALLING
OR REPLACING FRONT
SPRING STRUT SHOCK
ABSORBER (EDC)

Reler to page 37-0011 lor general Informa-
tlon about EDC.

1 = Selenold valves

Switch off ignition.

Disconnect plugs.

Locatlon:

Flrewall lettrighd front outside behind a
COVET.

Oiher steps - refer to Group 31,

Remaove cover - reler 1o Group 51,

1 = ABS plug (white)
2 = Mol used
3 = Mot used
4 = EDC plug

37 108

33 52 000 REMOVING AND INSTALLING
DR REPLACING REAR SPRING
STRUT SHOCK ABSORBER
(EDC)

Aefer 1o page 37-00/1 for general Informa-
tlon about EDC.

1 = Solenold valves

Swiich ofi Igniilon.

Disconnect plugs.

Locatlon:

Protectlon box on rear axie carier.

Other steps - refer 1o Group 33.

Open protection box.

1 = Brake pad woar Indicator
2 = EDC plug
3 = ABS plug
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A7 14 007 REMOVING AND INSTALLING
OR REPLACING AXIAL
ACCELERATION SENSOR

Refer to page 37-00/1 for general Informa-
tlon about EDC.

Locatlon:
Inside of lelt réar wheel house, In froni of
car jack mounting polint.

Swilch off Ignitlon.
Disconnect plug.
Unscrew Scrows.

Installation:
Tightening torque = 6.5 Nm.

Pin Connectlons:
3 = Ground
15 = >118V

A = Signal

MNota:
Remove road speed sensor - refer to
Group 62.
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3714 017 REMOVING AND INSTALLING
OR REPLACING FRONT BODY
ACCELERATION SENSOR

Refer to page 37-001 for general informa-
tion about EDC.

Locatlon:
In right wheel house.

Remaove cover - efer to Group 51.

Switch olf Ignitlon.
Disconnact plug (1).
Unscrew screws (2).

Installation:
Tightening lorgque = 6.5 Nm.

Pin Connections:

3 = Ground
15 = 118V
A = Signal
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37 14 027 Removing and installing or
raplacing rear body accelera-
tion sensor

Observe general instructions on EDC,

Installation:

In right-hand inside wheel arch, in front of
spring strut shock absorber.

Remove and install cover, see Gr, 51

Switch off Ignition.
Unfasten connector (1),
disconnect screws (2.

Insiallation:
Hote tightening torgue of 6.5 Nm.

Pin allocation:
3 = ground
15=>118V
A = signal
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37 14 050 REMOVING AND INSTALLING
OR REPLACING CONTROL
UNIT

Refar 1o page 37-001 for genaral Informa-
tlon about EDC,

Locatlon:
In trunk at right rear, behind trim panel.

Switch off Ignitlon.
Disconnect plug.
Unscraw nuts.

1 = Power saving relay
2 = EDC Il control unit

Maote:

Troubleshoot - refer 1o Car Electric/Elac-
tronic Test Plan, Group 37.

Remove power saving relay.



