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3200024 Front axle — optical wheel align-
ment

The following requirements must be met be- |

fore checking wheel alignment:

1. Good, uniform tire treads

2. Specified tire pressures

3. Rims in good condition

4. Specified wheel bearing play

5. Move vehicle to normal load position:
2 X 68 kg (150 Ib) on front seats,

1 X 68 kg (150 Ib) on rear seat
21 kg (46 Ib) in trunk, tank full.

Determine actual values with optical measur- £5 :

ing equipment.
Draw up a data sheet.
Note nominal values’).

Trouble-shooting:

(@) Track incorrect

a) Track rod bent
b) Steering knuckle bent
c) Track rod ball joint worn

@ Camber angle incorrect
a) Wishbone distorted

b) Spring strut distorted

c) Front axle beam distorted
d) Wheel arch distorted

e) Guide joint worn

f) Wheel bearing play

1) See specifications

2,78

g) Spring deflection too high

h) Distortion in floor panel assembly
@ Caster angle incorrect

a) Wishbone distorted

b) Spring strut distorted

c) Wheel arch distorted

d) Distortion in floor panel assembly

@ Toe-out turns incorrect

(assuming that camber and caster angles are
correct)

a) Track rods non-uniformly adjusted

b) Steering knuckle bent

32-00/1
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32 00 054 Rear axle — optical wheel align-
ment

The following requirements must be met be-
fore checking wheel alignment:

1. Good, uniform tire treads

2. Specified tire pressures?)

3. Rims in good condition

4. Specified wheel bearing play

5. Move vehicle to normal position:1)
Determine actual values with optical measur-
ing equipment.

Draw up data sheet.

Note nominal values?).

Trouble-shooting:

@ Camber angle incorrect b) Distortion in floor panel assembly as-
a) Rubber mounting on rear axle beam defec- sembly
tive @ Track incorrect

b) Rubber mounting on final drive defective
c) Silentbloc bushings in semi-trailing arm de-
fective

d) Rear axle beam distorted

a) Rear axle beam distorted
b) Trailing arm distorted
c) Silentbloc bushing in semi-trailing arm

A defective

e) Semi-trailing arm distorted s

f)) Distartion ingfloor panel assembly d) Rubber mounting on rear axle beam
defective

@ Rear wheel position incorrect e) Spring deflection too high.

a) Rear axle beam has shifted laterally

1) See specifications

2,78 32-00/3
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32 10 004 Steering gear — adjusting

Remove and install steering gear — 32 11 000.
Clamp mounting 32 1 100 into vise and insert
steering gear.

Unscrew nut at steering and push back the
steering damper.

When installing: Use a new self-locking nut.
Note correct tightening torque?).

316 32 090

Remove the end cap and slacken the Allen
screw by approx. 12 mm (0.47 in) (A).

316 32 118

a) Adjusting pressure pad
Remove the cotter pin.

1) See specifications

2.78 32-10/1



32-10/2

— 316 32 097

Tighten the set screw with 32 1 040 socket
wrench and torque wrench to 6 Nm (4.3 Ib ft.).
Slacken the castellated nut by one slot.

Turn the steering rack from the full left to the
full right position with socket adapter 32 1 000
and friction gauge 00 2 000, and check for local
stiffness or jerky movement.

In this event, loosen the adjusting bolt (9) by
one notch on the castellated end, and secure
again with split pin.

Repeat the test. If stiffness or jerky movement
is still noticed at any points, renew the rack,
pinion or if necessary the entire steering
mechanism.

Never loosen the adjuster by a further notch.

b) Adjusting turning moment:

Move the rack to the center position. Attach
friction gauge 00 2 000 with socket adapter
32 1000 to the pinion. Determine the turning
moment?). If the specified friction is not at-
tained, adjust at bolt (11).

Turning clockwise =increased friction
Turning anticlockwise =reduced friction
Install the dust cap.

1) See specifications



32 11 000 Complete steering gear — re-
moving and installing

Remove split pin and unscrew castellated nut.
Press off track rods at spring struts with ex-
tractor 31 1 110.

When installing: Note correct tightening tor-
quel).

Check condition of joint seal and renew if
necessary.

Detach steering gear from front axle beam.
When installing: Use new self-locking nuts.
Note correct tightening torque).

Unscrew nut and remove bolt.

Pull the steering gear away from the steering
shaft.

When installing: Make sure that the bolt is lo-
cated in the retaining groove. Use a new self-
locking nut. Note correct tightening torque’).

When installing: Steering wheel should be in
the straight-ahead position.

The mark (1) on the dust seal must be between
the marks (2) on the steering box.

o

1) See specifications ; ) #316 32 008

2.78 32-11/1
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32 11 001 Steering gear — renewing

Remove and install the steering gear —
32 11 000. Clamp mounting 32 1 100 into the
vise and attach the steering gear. Bend up the
right keeper plate.

When installing: Make sure that the step on the
keeper plate (1) is located in the cutout on the
retaining plate (2).

Warning: to prevent damage to rack and bear-
ings, use water-pump pliers or similar tool to
bend up keeper plate.

Push rack fully in up to its stop.

Detach steering damper (if fitted) at retaining
plate. Detach the righttrack rod from the steer-
ing gear with special open-end wrench
322110 (32 mm).

When installing: Note correct tightening tor-
que’).

Loosen hose clip and take off flexible gaiter.

Loosen the left hose clip and push back the
gaiter.

Push the rack far enough in at the left to allow
the special wrench to be attached. Bend up the
keeper plate. Detach the left track rod from the
steering rack with special open-end wrench
322100 (27 mm).

When installing: Note correct tightening tor-
que’).

1) See specifications



When installing: Make sure that step (1) is in

the cutout on steering rack (2).

Unscrew nuts and take off bearing shell.
When installing: Use new self-locking nuts.
Note correct tightening torque’).

Detach steering damper, if fitted, from steering
gear and remove. Take off rubber bushing (1)
and spacing sleeve (2).

When installing: Check condition of rubber
bushing and renew if necessary. Insert rubber
bushing (1) with the short spacing sleeves lo-
cated at the cutouts provided.

Check and adjust front wheel alignment -
32 00 024.

32 11 003 Steering gear — stripping and
assembling

Note: the steering gear can only be repaired in
exceptional cases. It must normally be re-
newed.

Remove (install) steering gear — 32 11 000.

a) Stripping down:

Clamp mounting 32 1 100 into vise and attach
steering gear. Bend up right keeper plate.
When installing: Make sure that step (1) on the
keeper plate is located in the cutout on retain-
ing plate (2). Check and adjust front wheel
alignment — 32 00 024.

1) See specifications

2.78

316 32 012

316 32 013

321100

32-11/3



Push the rack fully in as far as the stop. If in-
stalled, detach steering damper at retaining
plate. Detach the right track rod from the rack
with special 32 mm open-ended wrench
322110.

When installing: Note correct tightening tor-
que’).

Detach the hose strap and take off the flexible
gaiter.

Push the rack in far enough to permit the spe-
cial tool to be attached.

Remove the hose strap and push back the flex-
ible gaiter. Bend up the keeper plate. Detach
the left track rod from the rack with 27 mm spe-
cial open-ended wrench 32 2 100.

When installing: Note correct tightening tor-
que').

When installing: Make sure that the peg (1) fits
into the cutout on rack (2).

31632012 1) See specifications

32-11/4



Remove dust cap (12). Take out cotter pin (10).
Unscrew and remove adjusting bolt (9) with ad-
justing wrench 32 1 040.

Take off spring plate (8) and remove coil spring
(5)-

When installing: For correct order, see stripped
steering mechanism on page 32-11/11.

Raise rack (2) and force pressure pad (6) with
O-ring seal (7) out of its location.

Extract the snap ring (22) and press out the
notched ring (20).

When installing: Check condition of snap ring
and notched ring and renew if necessary.

Unscrew and remove adjusting bolt (19) with
adjusting wrench 32 1 040.

Remove O-ring seal (18) and washer (16).
When installing: For installed order, see strip-
ped steering mechanism on page 32-11/11.
Note correct tightening torque?).

1) See specifications

2,78

32 1 040
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316 32 065




Clamp the pinion by its splines between soft
jaws in the vise.

Using a plastic-headed hammer, strike the
housing lightly to drive out the pinion.
Warning: Make sure that the rack does not fall
out.

Extract the circlip (17).

316 32 068

Force the ball bearing (13) away from the pin-
ion (14).

316 32 069

Extract needle rollerrace (15) from the housing
with Kukko puller 00 8 510.

32-11/6



Press bearing bushing (3) out of its retaining
catches with two screwdrivers, and remove.
Clean all parts thoroughly and inspect before
assembling.

Always renew O-ring seals and keeper plates.

b) Assembling steering mechanism:

Insert new O-ring seals (4) into bearing bush-
ing (3).

Insert the bearing bushing into the steering
housing so that the projections locate in the
locking slots.

Drive the needle roller race (15) into the hous-
ing with a suitable drift so that the rounded end
is facing down.

<i6 32 073

Press the ball bearing (13) onto the pinion (14)
with the closed side towards the splines, and
insert the circlip (17).

316 32 074

2.78 32-11/7



Coat the toothed area of the rack generously
and the remaining area lightly with grease’).
Insert the rack into the housing.

Dip the pinion (14) with pre-assembled ball
bearing (13) into grease’) and insert into hous-

ing.

Push the plastic washer (16) and O-ring seal

P (18) onto pinion (14).
1

Tighten adjusting bolt (19) with adjusting
wrench 32 1 040.

When installing: Note correct tightening tor-
que’).

Insert snap ring (22) as far as the groove. Press
the notched ring (20) on fully.

316 32 078 1) See specifications




Move the rack to its center position.
Dimension A =77 mm (3.03 in).

Pack the cavity between the dust seal (21) and
the notched ring (20) with grease).

Push on the dust seal so that the mark on the
seal is located between the marks on the
steering mechanism housing.

316 32 079
Insert 0-ring seal (7) into pressure pad (6) and
push the pressure pad into the steering hous-
ing.

Mount coil spring (5) and spring plate (8) on the
pressure pad.

316 32 081
Tighten adjusting bolt (9) fully.
Unscrew adjusting bolt (11) until dimension
B =approx. 12 mm (0.47 in.)

1) See specifications 316 32 082

2.78 32-11/9



32-11/10

316 32 085

Using adjusting wrench 32 1 040, tighten ad-
justing bolt (9) to 6 Nm (4.3 Ib/ft) and turn back
the castellated slot to the next cotter pin hole.

Turn the rack from the full left to the full right
lock position with socket adapter 32 1 000 and
check for local stiffness or jerky movement.

In this event, unscrew the adjusting bolt (9) by
one further castellated slot, and insert the cot-
ter pin. Repeat the test. If local stiffness or
jerky movement is still detected, renew the
rack or if necessary the complete steering
mechanism. Never unscrew by a further slot.

c) Adjusting turning moment:

Move the rack to the central position. Attach
friction gauge 002000 and socket adapter
32 1 000 to the input pinion.

Determine turning moment")! If the specified
value’) is not obtained, adjust at bolt (11).
Turning clockwise = increased friction
Turning anticlockwise = reduced friction
Install the dust cap (12).

Note: Adjusting bolt (11) is self-locking. If the
bolt turns too freely, it must be renewed.
Attach track rods to steering rack.

1) See specifications
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32 21 231 Left track rod — renewing

Remove split pin and unscrew castellated nut.

Press track rod off spring-damper strut with
special tool 311 110.

When installing: taper and bore must be clean
and free from grease. Check joint seal.

Note correct tightening torque’).

Check front axle wheel alignment and adjust if
necessary — 32 00 024.

Unscrew the clips and push back the flexible
gaiter.

Push the steering rack in until the special tool
can just be attached.

Bend up the keeper plate.

Detach the track rod from the rack with special
open-ended wrench (27 mm across flats)
32 2 100.

When installing: make sure that projection (1)
is located in the cutout in rack (2).

Note correct tightening torque’).

Check condition of flexible gaiter and renew if
necessary.

Warning: to prevent damage to rack or bear-
ings, bend up the keeper plate with water pump
pliers or a similar tool.

1) See specifications

2.78
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32 21 241 Right track rod — renewing

Remove split pin and unscrew castellated nut.
Press the track rod off the spring-damper strut
with special tool 31 1 110.

When installing: taper and bore must be clean
ard free from grease.

Check the joint seal.

Note correct tightening torque?).

Check and adjust front wheel alignment —
32 00 024.

If necessary, unscrew nut and push back
steering damper.

Push the steering rack fully in.

Bend up the keeper plate.

Detach the track rod from the rack with special
open-ended wrench (32 mm across flats)
322 110.

316 32 097

When installing: make sure that the projection
(1) on the keeper plate locates in the cutout on
the retaining plate (2).

Note correct tightening torque?).

Check front wheel alignment and adjust if
necessary — 32 00 024.

Warning: to prevent damage to the steering
. S . rack and bearings, use water pump pliers or a
: similar tool to bend up the keeper plate.

% L

321100

:) See specifications
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32 31000 Upper steering column sur-
round — removing and installing

Disconnect the negative lead at the battery.
Remove and install the steering wheel -
32 33 000.

Remove and install the lower steering column
surround — 32 31 020.

Remove the wiper and turn indicator switches
from the switch panel.

When installing: Attach earth (ground) lead at
the same time.

Unscrew and remove the hazard warning
flasher relay.

Remove the grub screw and pull out the igni-
tion-starter switch.

Detach cable clips and place wiring harness to
one side.

When installing: Remove ignition key. Turn ig-
nition/starter switch fully to left. Insert switch
and tighten grub screw. Secure grub screw
with paint.

2.78

316 32 102
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Separate the shear bolts with a chisel or simi-
lar tool.

Separate the shear bolts with a chisel or simi-
lar tool and take off the upper surround.
When installing: Align the upper surround with
the outer tube. Do notinstallunder stress. Note
correct tightening torque?).

316 32 103
3231001 Upper steering column sur-
round — renewing

Remove and install the upper steering column
surround — 32 31 000.

Separate the shear bolt with a chisel or similar
tool.

Remove the plate (1) and pull out the steering
lock.

32 31020 Lower steering column sur-
round — removing and installing

Detach and attach the lower center facia trim —
51 45 190.

Remove the retaining bolts and take off the
lower steering column surround.

1) See specifications
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32 31 051 Joint disc — renewing

Unscrew nut and take out bolt at upper univer-
sal joint.

When installing: boit must be located in safety
groove on steering spindie.

Use a new self-locking nut.

Note correct tightening torque’).

316 32 104

Remove nut and bolt from lower universal joint.
When installing: use a new self-locking nut.
Note correct tightening torque’).

Detach steering gear from front axie beam.
Take out the steering spindle.

When installing: use new self-locking nuts.
Note correct tightening torque?).

When installing: steering wheel and steering
gear must be in the straight-ahead position.
The marking (1) on the dust seal must be be-
tween the two markings (2) on the steering
gear housing.

1) See specifications
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Unscrew nuts and take off joint disc.
When installing: renew self-locking nuts.
Note correct tightening torque’).

316 32 105
When installing: check plastic bushing and re-
new if necessary.

316 32 106
32 31080 Steering shaft — renewing

Remove and install the steering column -
32 31 090. Take off shouldered ring (1), snap
ring (2), washer (3) and spring (4).

When installing: Make sure that the snap ring
(2) is located in the recess in shouldered ring

(1)

316 32 107

Press out the steering shaft bearing.
When installing: The stem of the ring (6) must
face towards the steering shaft bearing (7).

1) See specifications
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Remove the snap ring (1), ring (2) and lower
steering shaft bearing (3) from the steering
shaft.

When installing: The stem of ring (2) must face
towards the steering shaft bearing (3).

When installing: Use special tool BMW 32 3 050
to insert the snap ring).

32 31090 Steering column-removing and
installing

Disconnect the negative lead at the battery.
Remove and install the steering wheel -
32 33 000.

Remove and install the lower steering column
surround — 32 31 020. ‘

Detach the wiper and turn indicator switches
from the switch panel.

316 32 108

Unscrew and remove the hazard warning re-
lay.

316 32 101
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Remove the grub screw and pull out the ig-
nition/starter switch.

Detach cable clips and place wiring harness to
one side.

When installing: Pull outignition key. Turn igni-
tion/starter switch fully to left. Insert switch
and tighten grub screw. Secure grub screw
with paint.

Separate the shear bolts with a chisel or simi-
lar tool.

1316 32 103

Remove the clip for the outer tube at the bear-

ing block.
When installing: Note correct tightening tor-
que’).

1) See specifications

32-31/6



Remove the bolt and pull the steering shaft
with outer tube away from the universal joint.
When installing: Make sure that the bolt is lo-
cated in the safety groove. Note correct tight-
ening torquel).

32 31 151 Upper steering shaft bearing —
renewing

Detach and attach the lower steering column
surround 32 31 020.

Remove and install the steering wheel
32 33 000.

Detach the wiper and turn indicator switches |
from the switch plate.

316 32 108

Extract shouldered ring (1) and snap ring (2).
When installing: recess in shouldered ring (1)
locates over snap ring (2).

316 32109

Take off the washer (3), coil spring (4) and ring
(5). Lift the steering shaft bearing (6) out of the
outer tube.

When installing: The stem of ring (5) faces to-
wards the steering shaft bearing.

1) See specifications . X . 316 32 110
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316 32 107

When installing: Press in the steering shaft
bearing until flush.

Push assembly sleeve BMW 32 3 050 onto the
steering shaft and press the snap ring (3) into
the groove on the steering shaft.

32 31 161 Lower steering shaft bearing —
renewing

Remove and install steering column -
32 31 090. Take off shouldered ring (1), shap
ring (2), washer (3) and spring (4).

When installing: make sure that snap ring (2) is
located in shouldered ring (1).

Drive the steering shaft bearing out down-
wards complete with the steering shaft.

Take off the snap ring (1), ring (2) and steering
shaft bearing (3).

When installing: The stem of ring (2) faces the
steering spindle bearing.

Install snap ring (1) in the locating groove with
assembly sleeves BMW 32 3 050.



32 32 000 Steering lock—removing and in-
stalling

Remove and install the upper steering column
surround - 32 31 000.

Separate the shear bolt with a chisel or similar
tool. Take off panel (1) and pull out the steering
lock.

32 32 050 Steering lock barrel — removing
and installing

Remove and install the steering lock — x

32 32 000.
Press in the lock barrel retaining spring and
remove the barrel.

Note the embossed key number.

2.78

316 32 042

316 32 044
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32 33 000 Steering wheel — removing and
installing

Carefully lift out BMW badge with a small
screwdriver.

Loosen the nut and take off the steering wheel.
When installing: Install steering wheel in
straight-ahead position— align marks on steer-
ing housing and shaft. Use a new self-locking
nut. Note correct tightening torque?).

32 33 041 Steering wheel horn push - re-
newing

Carefully lift out the horn push with a small
screwdriver.

When installing: Note correct installed position
of contact spring, with contact pin facing down.
Press in the horn push.

1) See specifications R e 316 32 114
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32 33 551 Contact brush slip ring — renew-
ing — Steering wheel removed -

Remove the screws and take off the slipring.

When installing: insert lug of contact into sock-
et.

316 32 116

32-33/2



32 41 009 Checking vane pump and func-
tion of power steering

A) Vane pump

Always check delivery pressure of vane pump
first. Detach pressure line (A) at vane pump
and attach special tool 324 000.

Important: Never re-use drained oil.

Connect pressure line (B) to vane pump.
Shut cut-off valve (1).

Open cut-off valve (2).

Bleed hydraulic system at engine idle speed —
32 13 006. This requires an engine at operating
temperature. After bleeding, shut cut-off valve
(2) for max. 10 seconds and read pressure.
The pressure’) must be within 10% of the value
specified on the vane pump’s data plate.
Important: Cut-off valve (1) must remain closed
for all high-pressure tests.

B) Power steering

Pull steering wheel against final stop with a
pressure of 100 N (10 kp or 22 Ib) for approx. 5
seconds, with engine on.

Read pressure from special tool 32 4 000.
Repeat measurement at right lock.

Measured pressures less than max. pump
pressure’):

a) Vane pump delivers insufficient oil

b) Steering has too high an oil leak rate

c) Damaged gasket in steering box

d) Valve piston dirty

e) Valve piston does not seal properly.

1) See specifications {8 323 00067
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Trouble-shooting — vane pump

Cause
Noise in vane pump a) Insufficient oil in hydraulic circuit a) Add oil, bleed
b) Air in oil b) Bleed hydraulic system
c) Hydraulic system filled c) Fill hydraulic system with specified ATF
with foaming, non-suitable oil
No pressure build-up a) Valve piston seized a) Clean or replace valve piston)
b) O-rings leaking b) Replace O-rings
c) Top of end plate not positioned c) Check end plate for traces of wear,
on cam ring renew if necessary
Max. pressure exceeded a) Pressure valve bore in valve a) Clean or renew valve piston?)
piston blocked
b) Spring length or shim thickness of b) Install new valve piston
pressure valve not to specifications
Max. pressure not reached a) V-belt too loose a) Correct V-belt tension
b) Pressure valve will not shut b) Clean or renew piston valve')
c) Pressure valve out of adjustment c) Renew valve piston?)
d) Restrictor bore blocked d) Clean bore
e) O-rings damaged e) Renew O-rings
f) Wear on impeller or cam ring f) Renew cam ring and rotor assembly
g) Foreign particles between g) Clean vane pump, replace end plate if

end plates

scored

1) Important! Install same tolerance group.



