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This section of the manual covers front and rear suspension, 
braking and steering systems, and contains wheel, tire and 
wheel alignment information and specifications. Also covered 
here are the integrated braking and suspension systems in- 
cluding antilock braking (ABS), traction control (ASCIDSC), 
and electronic height control (EHC). 

Vehicle ride height information is at the end of this repair 
group. Alignment information is in 320 Steering and Wheel 
Alignment. 

Aluminum suspension components 

In order to reduce vehicle weight, aluminum suspension com- 
ponents are used in some models. A test with a magnet will 
easily reveal the metal used. If working with aluminum com- 
ponents, be sure to read and follow the cautions below. 

CAUTION- 
* Due to the chemical and corrosion characteristics of alumi- 

num, do not bring into contact with battery acid. 

Do not use wire brushes with brass or iron bristles. 
Only use brushes with stainless steel bristles. 

Do not expose to flying sparks from grinding/cutting op- 
erations. 

Do not subject to steel welding splashes. 

Do not expose to temperatures over 80°C (176"F), 
even for short periods. Temperatures in painting facili- 
ties are not a problem. 

The E39 front suspension subframe is used as a rigid mount- 
ing platform for the front suspension arms, stabilizer bar and 
steering gear. 

The suspension arms, known as the lower control arms and 
the tension struts (thrust arms), are connected to the sub- 
frame through rubber bushings. The arms are connected to 
the steering knucltles in a double pivot configuration. 

Each front strut assembly includes a tubular strut and a coil 
spring. The upper strut mount includes a bearing. The lower 
end of each strut housing is fitted to the steering knuckle. The 
integral wheel bearing and hub are bolted to the steering 
Iknucltle. 

6-cylinder and V-8 models use different steering systems and 
other front suspension components. 
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Front suspension 6-cylinder models 
(5251, 5281, 530i) 
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Front suspension V-8 models (540i) 
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The E39 rear suspension subframe is used as a rigid mount- 
ing platform forthe differential (also called final drive) and rear 
suspension components. The differential is mounted to the 
subframe and the subframe is bolted to the body through rub- 
ber bushings which help isolate drivetrain noise and vibration. 

The €39 rear suspension is known as a modified multi-link 
system. Three control arms on each side locate the rear 
wheels. 

The lowercontrol arm, called the swing arm, is attached to the 
wheel bearing carrier through a pivoting integral link. 

An eccentric mounting bolt at the rear inner mounting of the 
swing arm is used for rear camber adjustment. 

The inner end of the upper front control arm, called the trac- 
tion strut, is also mounted with an eccentric fastener, used to 
adjust rear toe. 

Drive axles with constant-velocity (CV) joints at both ends 
transfer power from the differential to the road wheels. 

Sedan models 

The rear suspension in sedan models uses coil springs over 
strut shock absorbers. The bottom of each strut bolts to the 
wheel carrier.The top strut mount attaches just below the rear 
parcel shelf of the car. 

Sedan models fitted with EDC (Electronic Dampening Con- 
trol) use air struts. 
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Rear suspension sedan models 

Coil 
spring 

Strut - 

'01 arm 

Sport Wagon models 

In order to provide a wide, ilat iloor in the cargo compartment, 
the rear suspension on the Sport Wagon is unique to itself. 
The shoclcabsorber is attached diagonally between the lower 
swing arm and a mounting bracket on the subframe. The 
spring on each side is mounted between a perch at the top oi 
the wheel bearing carrier and the bottom of the cargo com- 
partment floor. 

Starting with 1999 Sporl Wagon models, a self-leveling air 
suspension system with electronic height control (EHC) was 
introduced. The system is standard on V-8 models and op- 
tional on 6-cylinder models. 

On models fitted with electronic height control (EHC) rear 
suspension, the standard coil springs are replaced by air 
springs. Air pressure in the air springs is automatically con- 
trolled by the EHC system to compensate for ride height and 
load variations. 
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Rear suspension Sport Wagon 
(with coil springs) 

Shock absorber 1 
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Rear suspension Sport Wagon 
(EHC with air springs) 

Air sprIn9 Shock absorber I 

(tiaction strut) arA \ 
(lower control arm) Integral arm 502330210 

EHC initiates a control sequence as necessary. The system 
offers the following features: 

Control system independent from vehicle engine (no en- 
gine driven hydraulic pump system) 

Individual control of rear wheels 

Uneven load identified and compensated for 

Uneven road surfaces identified and not compensated for 

Automatic control interrupted when cornering 

System diagnosable using the BMW Service Tester (DIS- 
plus, GTI, or MoDiC) 



EHC operational diagram 

LEFTAIR SPRING RIGHTAIR SPRlNG 

50230000, 

- 
- 
- 



300-1 0 

/Suspension, Steering and Brakes - General 

The steering system features variable power assist provided 
by an engine-driven hydraulic pump. 

Rack and pinion steering 
6-cylinder models (525i, 5281, 5300 

Two types of steering systems are used in E39 models. 6- 
cylinder (525i, 5281, 530i) models are equipped with a steer- 
ing rack system. V-8 (540i) models are equipped with a re- 
circulating ball and nut steering gearbox. 

Rack-and-pinion steering 

Steering components in 6-cylinder models consist of a rack- 
and-pinion type steering gear and connecting linltage to the 
road wheels. 

The steering linkage connects the rack-and-pinion unit 
through tie rods to the steering knucltles. The tie rod ends al- 
low the wheels to pivot and react to suspension travel. 

Recirculating ball and nut steering 
V-8 models (540i) I Recirculating ball and nut steering 

Recirculating ball and nut steering in V-8 models consists of a 
steering box with integrated hydraulic control valve and con- 
necting linkage to the road wheels. 

Thesteering linkageconnects the steering gearbox through a 
pitman arm to the wheels. An idler arm maintains correct toe 
angle. The tie rod allow the wheels to pivot and react to sus- 
pension travel. 

E39 cars are equipped with power disc brakes with integral 
antilock brakes (ABS). The parking bralte is a dual-drum sys- 
tem integrated with the rear brake rotors. 

Power assist is provided by a vacuum booster when the en- 
gine is running. The brake pedal pushrod is connected direct- 
ly to the master cylinder, so failure of the vacuum booster 
does not normally result in total bralte failure. 

Each disc bralte uses a caliper with a single hydraulic cylin- 
der. Brake pads in the left front and right rear contain wear 
sensors. When brake pads need replacement, the sensors il- 
luminate a light on the dashboard. 
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WHEELS AND TIRES 
Tire size is critical to the properoperation of the antilock brake 
system and traction control system. Several differentstyles of 
wheels in 15,16, and 17 inch diameters are available from an 
authorized BMW dealer. 

Rim and tire size applications are listed in the table below. 

Rim and tire sizes table 

ELECTRONIC BRAKE AND STABILITY 
CONTROL SYSTEMS 

Model 

5251 

5281 

530i 

540i (manual 
transmission) 

540i (automatic 
transmission) 

All E39 vehicles are equipped with the Antilock Braking Sys- 
tem (ABS). Early production models featured ABS with Auto- 
matic Stability control (ABSIASC). Later models came 
equipped with ABS and Dynamic Stability Control 
(ABSIDSC). DSC builds upon the existing ABSIASC system 
to provide electronic control of drive and braking systems to 
insure vehicle stability. 

This manual will refer to these systems as ABS. ASC or DSC 
will be specified when necessary. ABS component replace- 
ment is covered in 340 Brakes. 

Standard 

ABS applications are shown in the accompanying table 

Rim size 

16x7  

15x7  

16x7 

17x8 

16x7  

Optional 

Tire size 

225160R-15 

235145-1 7 

225155-1 6 

Rim size 

17x8 

Front 17 x 8 Rear 17 x 9 

17 x 8 

Front 17x8 
Rear 17x9 

Front 17 x 8 
Rear 17 x 9 

Tire size 

245145R-17 

Front 235145-1 7 
255140R-17 

235145R-17 

Front 235145-1 7 
Rear 255140R-17 

Front 235145-17 
Rear 255140R-17 
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E39 electronic brake and stability control 
systems application table 

(528i, 54bi) Traction (ASC) I Hydraulic unit in right rear of engine compartment 1 

Identifiers Year (model) 

I No precharge pump 1 

Manuf. up to 911998 l~utomatic Stability Control plus I Electronic control module next to glove compartment 

System 

Precharge pump in lefl front of engine compartment, below 
steering fluid reservoir 

Separate rotational rate (yaw) and lateral acceleration sensors 

I I 

Combined rotational rate (yaw) and lateral acceleration sensors 

Electronic control module next to glove compartment 

Hydraulic unit in right rear of engine compartment 

Manuf. up to 911999 
(540i optional) 

I I 

ABS system 

Dynamic Stability Control (Bosch 
DSC Ill v. 5.3) 

The electronically controlled ABS maintains vehicle stability 
and control during emergency braking by preventing wheel 
lock-up. ABS provides optimum deceleration and stability dur- 
ing adverse conditions. It automatically adjusts brake system 
hydraulic pressure at each wheel to prevent wheel lock-up. 

Control moduleihydraulic unit in right rear of engine compartment 

No precharge pump 

Manuf. from 911999 
(all models) 

Automatic Stability Control (ASC) 

Dynamic Stability Control (Boscli 
DSC Ill v. 5.7) 

NOJE- 
ASC (Automatic Stability Control) may also be referred to as 
A S C i T  (Automatic Stability ControkTraction). 

A S C  works in conjunction with ABS and the engine manage- 
ment system to enhance vehicle control. The main function of 
the A S C  system is to maintain the contact between the tires 
and the road surface under all driving conditions. This is 
achieved through exact application and management of brak- 
ing and drivetrain forces. 

The A S C  system improves traction by electronically applying 
the rear brakes when the rear drive wheels are spinning at a 
faster rate than the front wheels. The combined ABSIASC 
control module, operating through the ABS hydraulic control 
unit, modulates braking force at the rear wheels. 

In addition, A S C  overrides the throttle opening to reduce en- 
gine torque and maintain vehicle traction. Because the throt- 
tle is controlled electronically, the driver cannot increase 
engine power output during ASC intervention regardless of 
how far the accelerator pedal is pushed. 
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The main components of the system are the wheel speed 
(pulse) sensors, the ABSIASC or ABSIDSC control module, 
and the hydraulic control unit. 

Traction control also comes into operation during decelera- 
tion. Decelerating on snowy or icy road surfaces can lead to 
rear wheel slip. If a rear wheel starts to drag or lock up, the 
ASC system can limit the problem by adjusting throttle, fuel 
injection and ignition timing. 

4 A switch (arrow) on the center console is used to toggle the 
ASC on or off. 

NOJE- 
Even with the ASC system turned off, i f  the ASC control mod- 
ule senses a difference in wheel speed (one wheel spinning) 
the ASC system applies modulated braling force to the slip- 
ping wheel until traction is regained. There is no override of 
fuelinjection function. 

The ASC system is designed to be maintenance free. There 
are no adjustments that can be made. Repair and trouble- 
shooting of the ASC system requires special test equipment 
and knowledge and should be performed only by an autho- 
rized BMW dealer. 

ABSIASC traction 

I 1. 

control system 

Wheel speed sensor 

Wheel speed pulse wheel 

Brake disk 

Brake caliper 

ABSIASC hydraulic unit 

Brake master cylinder 

Pedal operated throttle valve 

ASC controlled throttle valve 

Engine control module (ECM) 

Accelerator pedal 

ABSlASC control module 
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DSC system I 
Dynamic Stability Control (DSC) 

Dynamic Stability Control (DSC) utilizes many principles and 
components of the ASC traction control system. DSC is ac- 
tive throughoutthe driving range, unlike ASC which is only ac- 
tive during acceleration and braking. DSC helps stabilize the 
vehicle in cornering and avoidance maneuvers by adjusting 
engine controls such as throttle, ignition, fuel injection and the 
application of brake pressure individually to the wheels. 

Inputs 

fi- 0 

2 4-* .. 
o 

[11-' 
IJ 

411m4 
3?- 

G 

4 The DSC control module uses various inputs to determine 
vehicle instability during braking, cornering, or reduced trac- 
tion situations. Based upon these inputs the ABSIDSC con- 
trol module sends outputs to the engine control module and 
the ABSIDSC hydraulic unit to activate torque reduction pro- 
tocols and braking intervention. 

- 

ABSIDSC 
control 
module 

OUI~YIS 

4 

The DSC system can be toggled on and off by a switch 
mounted on the center console. Turning off the DSC system 
does not disable ABS or ASC functions. 

+ 

Measure ride height (A) from center of fender arch to bottom 
of wheel rim. 

Car in normal loaded position on the ground. See Normal 
loaded position. 

Engine 
control 
module 

Specified tires and wheels, correct tire pressure, even tire 
wear 

-'* 9- 
.%A 

Correct wheel bearing play 

T'== ..t, 9 
B 

-.m 

Model with air suspension (EHC): Disconnect electrical har- 
ness connector to air supply pump to prevent automatic 
height regulation. 

When finished, reset ride height using BMW diagnostic 
scan tools DIS or MoDiC. 

NOTE- 
Airsupply pump is located beneath a cover under the spare 
tire in the floor of the cargo compartment. 

- If ride height is outside specification listed, install new 
springs. Suspension spring removal and installation is cov- 
ered in 310 Front Suspension and 330 Rear Suspension. 

Normal loaded position 

Each front seat 68 kg (150 Ib) 

Center of rear seat 68 kg (150 lb) 

Trunk 21 kg (46 lb) 

Fuel tank full 
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Front ride height specifications 
(measurement A) 

E39 6-cylinder (5251,5281,530i) models 

E39 V8 (540i) models 

Wheel size 

15 inch 

16 inch 

17 inch 

18 inch 

Maximum variation between sides: 10 mm (0.4 in) 

Maximum deviation from specifications: 10 mm (0.4 in) 

Standard suspension 

579 mm (22.8 in) 

592 mm (23.3 in) 

607 mm (23.9 in) 

620 mm (24.4 in) 

Wheel size 

15 inch 

16 inch 

17 inch 

18 inch 

Sports suspension 

559 mm (22.0 in) 

572 mm (22.5 in) 

587 mm (23.1 in) 

600 mm (23.6 in) 

Maximum variation between sides: 10 mm (0.4 in) 

Maximum deviation from specifications: 10 mm (0.4 in) 

Standard suspension 

579 mm (22.8 in) 

592 mm (23.3 in) 

607 mm (23.9 in) 

620 mm (24.4 in) 

Rough road suspension 

599 mm (23.6 in) 

612 mm (24.1 in) 

627 mm (24.7 in) 

640 mm (25.2 in) 

Sports suspension 

559 mm (22.0 in) 

572 mm (22.5 in) 

587 mm (23.1 in) 

600 mm (23.6 in) 

M sports package 

559 mm (22.0 in) 

572 mm (22.5 in) 

587 mm (23.1 in) 

600 mm (23.6 in) 

Rough road suspension 

599 mm (23.6 in) 

612 mm (24.1 in) 

627 mm (24.7 in) 

640 mm (25.2 in) 

M sports package 

562 mm (22.1 in) 

575 mm (22.6 in) 

590 mm (23.2 in) 

603 mm (23.7 in) 
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Rear ride height specifications 
(measurement A) 

E39 6-cylinder (5251,5281,530i) models 

E39 VB (540i) models 

Wheel size 

15 inch 

16 inch 

17 inch 

18 inch 

Maximum variation between sides: 10 mm (.04 in) 

Maximum deviation from specifications: 10 mm (.04 in) 

Standard 
suspension 

547 mm (21.5 in) 

560 mm (22.0 in) 

575 mm (22.6 in) 

588 mm (23.1 in) 

I I I I I 

Maximum variation between sides: 10 mm (.04 in) 

Wheel size 

15 inch 

16 inch 

575 mm (22.6 in) 

Maximum deviation from specifications: 10 mm (.04 in) 

Sports suspension 

532 mm (20.9 in) 

545 mm (21.5 in) 

560 mm (22.0 in) 

573 mm (22.6 in) 

Rough road 
suspension 

567 mm (22.3 in) 

580 mm ( in) 

E39 Sport Wagon models 

M sports package 

536 mm (21.1 in) 

549 mm (21.6 in) 

Standard 
suspension 

547 mm (21.5 in) 

560 mm (22.0 in) 

588 mm (23.1 in)l 573 mm (22.6 in)/ 603 mm (23.7 in)l 608 mm (23.9 in)l 577 mm (22.7 in) 

560 mm (22.0 in) 

Ride level control 

562 mm (22.1 in) 

575 mm (22.6 in) 

590 mm (23.2 in) 

603 mm (23.7 in) 

Sports suspension 

532 mm (20.9 in) 

545 mm (21.5 in) 

590 mm (23.2 in) 

Rough road 
suspension 

567 mm (22.3 in) 

580 mm (22.8 in) 

595 mm (23.4 in) 

608 mm (23.9 in) 

Ride level control 

562 mm (22.1 in) 

575 mm (22.6 in) 

Wheel size 

15 inch 

M sports package 

532 mm (20.9 in) 

545 mm (21.5 in) 

560 mm (22.0 in) 

573 mm (22.6 in) 

595 mm (23.4 in) 

Sports suspension with 
air spring 

548 mm (21.5 in) 

Standard suspension 

548 mm (21.5 in) 

16 inch 

17 inch 

18 inch 

564 mm (22.2 in) 

Maximum variation between sides: 10 mm (.04 in) 

Maximum deviation from specifications: 10 mm (.04 in) 

561 mm (22.0 in) 

576 mm (22.6 in) 

589 mrn (23.1 in) 

561 mm (22.0 in) 

576 mm (22.6 in) 

589 mm (23.1 in) 

Ride level control 

563 mm (22.1 in) 

Rough road suspension 

568 mm (22.4 in) 

576 mm (21.6 in) 

591 mm (23.2 in) 

604 mm (23.7 in) 

581 mm (22.9 in) 

596 mm (23.5 in) 

609 mm (24.0 in) 
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This repair group covers the repair and replacement of com- 
ponents that make up the front suspension of E39 cars. 

Two different types of steering systems are used in the E39 
series. 6-cylinder (5251,5281 and 530i) models are equipped 
with a rack and pinion type steering system mounted to an 
aluminum subframe. V-8 (540i) models use a steering gear- 
box type system mounted to a steel subframe. 

See 300 Suspension, Steering and Brakes-General for a 
description of the front suspension and components, as well 
as specifications for setting ride height. 

CAUTION- 
Some E39 models are equipped with aluminum suspen- 
sion components. The foiiowing cautions apply: 

Due to the chemical and corrosion characteristics of 
aluminum, do not bring into contact with battery acid. 

* Do not clean with wire brushes with brass or iron bris- 
ties. Only use brushes with stainless steei bristles. 

Do not expose to flying sparks from grinding/cutting op- 
erations. 

* Do not subject to steei welding splashes. 

Do not expose to temperatures over 80°C (176°F). 
even for short periods. Temperatures in painting faciii- 
ties are not a problem. 

Special tools 

Special service tools are required for most of the work de- 
scribed in this repair group. In addition to the tools depicted in 
the illustrations, avariety of press tools are necessaryfor con- 
trol arm bushing replacement. Read the procedures through 
before beginning any job. 

31 2 210 I < Strut nut socket 
(Tool No. 31 2 210) 
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< Ball joint press 
(Tool No. BMW 31 2 240) 

< Bushing press tools 
(Tool No. BMW 31 2 2611263) 

4 Spring compressor and spring holder arms 
31 3 350 (Tool No. BMW 31 3 340 131 3 350) 
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6-cylinder models 

1 2  3 4 5 

V-8 models 

1 6  7 4 

Front suspension 
variations 

1. Steering knuckle 

2. Tension strut (thrust arm) 

3. Steering rack 

4. Front suspension subframe 

5. Outer tie rod 

6. Control arm 

7. Steering box 

8. Idler arm 

9. Center tie rod 

The front suspension shoclc absorbers on E39 cars are 
MacPherson struts. The strut is a major component of the 
front suspension and supports the spring. Most strut assem- 
bly components are available as replacement parts. Always 
replace struts and springs in pairs. 

Front strut, upper strut mount or spring replacement is a two- 
step procedure: 

Removal of strut assembly from vehicle 

Disassembly and replacement of component on work 
bench 
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Front strut assembly, removing and 
installing 

- Raise car and remove front wheel. 

WARNING- 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Unbolt bralte caliper assembly, lkeeping bralte hose connect- 
ed. Secure brake caliper to body with wire. Do not let it hang 
from brake hose. See 340 Brakes. 

Remove ABS pulse sensor mounting bolts (arrows) and re- 
move sensor from housing. 

Detach ABS sensor wire harness and bralte pad wear sensor 
wire harness (if equipped) from strut housing. 

Loosen and remove stabilizer bar link mounting nut while 
counterholding link ball joint. Disconnect stabilizer link from 
strut. 

NOTE- 
Use a thin wrench to counterhold shaft of stabilizer bar link 
ball joint. 

- Cars equipped with vertical headlight adjustment system: 
Disconnect control arm from level sensor. 

4 Remove outer tie rod end nut. Use BMW special tool 31 2 
240 or equivalent to press tie rod end out of steering arm. 
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Mark installation position of strut tube (arrow) in steering 
knuckle pinch collar. 

CAUTION-- 
Use paint, not a scribe tool, to mark location of strut tube. 1 

4 Letter on strut tube designates mounting location. - R - Right side installation position 

L - Left side installation position 

NOTE- 
Marking the strut tube is not necessary if factory marks (L or 
R) are still visible. 

4 Counterhold strut tube pinch bolt (arrow) 
nut. 

while loosening 
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Spread steering knuckle slot in 
tool 31 2 200. 

pinch collarwith BMW special 

4 Worlting in engine compartment at strut tower: - If applicable, disconnect plug connector at top of strut for 
Electronic Damper Control and remove cap from cable. 

Remove upper strut bearing mounting fasteners (arrows). 

WARNING- 
Do not remove centerstrut retaining nut. 

4 Use lever to push down on wheel hub. Tilt strut outward 

NOTE- 
Use masking tape to protect fender arch from possible dam- 
age. 
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Slide strut assembly out of steering lknucltle pinch collar. If 
necessary use pry bar. 

CA UTIOI\C 
Do notpullstrut out of steering knuckle with twisting motion. 
This can scratch and damage the strut. 

Disassemble and reassemble strut assembly as described 
later. 

When installing new strut, be sure to align locator letter (A) 
on strut body with slot in steering lknuckle pinch collar (6). 
Struts are marked with L for left and R for right. 

Remainder of installation is reverse of removal. 

Make sure strut shoulder (below locator letter) bottoms out 
in steering knuckle pinch collar. 

Use new self-locking nuts and bolts. 

When attaching stabilizer lrnk to strut, use a thin wrench to 
counterhold link ball joint while t~ghtening nut. - Have car professionally al~gned when job IS complete. 

Tightening torques 

Brake caliper to steering knuckle 110 Nm (81 ft-ib) 

Road wheel to hub 120 t i 0  Nm (89 t 7  ft-lb) 

Stabilizer bar link to strut 65 Nm (48 It-lb) 

Steering knucltle pinch bolt at strut 81 Nm (60 It-lb) - mountlng collar 

Steering tle rod to steerlng knuckle 65 Nm (48 it-lb) 

Strut assembly top to strut tower 24 Nm (18 it-lb) 
- - - 
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Front strut assembly 
components 
(6-cylinder models) 

1. Cap 

2. Upper strut self-locking nut 

3. Washer 

4. Strut bearing reinforcement 

5. Strut mount self-locking nut 

6. Upper strut mount 

7. Dust protector collar 

8. Spacer 

9. Upper spring seat 

10. Spacer 

11. Upper spring pad 

12. Coil spring 

13. Rubber stop 

14. Dust boot 

15. Lower strut pad 

16. Strut with lower spring seat 

Front strut assembly, disassembling 
and assembling 

Replacing the strut, upper strut mount or spring requires that 
the strut assembly first be removed from the car and disas- 
sembled. For a guide to parts used during component re- 
placement, see the accompanying diagram. 

NOTE- 
Illustration shows components ior 6-cylinder models (525i, 
528i, 530;). V-8 models (540i) are similar but not identical. 
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4 Clamp spring compressor (BMW special tool 31 3 340 or 
equivalent) in shop vise. 

WARNING- 
* Do not attempt to disassemble the strut assembly without 

a spring compressor designed specifically for this job. 

Prior to each use, checlc special tool for functionality. 

Do not use a damaged tool. 

Do not make any modifications to tool. 

Use correct size spring retainers when compressing 
coil spring. 

I When assembling BMW spring compressor (special 
tool 31 3 340), make sure spring retainerplates are felt 
and heard snapping into place. Check seating of spring 
retainers carefully. 

Position coil spring between spring holders so that 3 coils lie 
between spring holders (arrows). Compress spring. 

WARNING - 
When tensioned, the spring coils must rest completely in 
the spring holder recess. 

Never tighten or loosen spring compressor with an im- 
pact tool. 

Only tighten down the coil springs until stress on the 
thrust bearing is relieved. 

a Only loosen strut nut if spring coils are completely in- 
serted in the spring holder grooves. If necessarx loos- 
en compressor, reposition and recompress. 

Use BMW special tool 31 2 21 0 or equivalent to remove strut 
nut. Counterhold strut shaft using 6 mm Allen wrench. 

CAUTION- 
Do not remove strut nut with impact tool. 

Remove upper strut bearing and related components. 

If a new coil spring is being installed, relieve tension on 
spring compressor and remove coil spring. 

Check strut dust boot, rubber stop and spring pads. Replace 
as necessary. 

Replace strut, upper strut mount or spring, as needed 
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/ Front strut top mount assembly 

< Replace springs in matched pairs only. BMW ID number is 
stamped near end (A). 

4 Assembly is reverse of disassembly, noting the following: 

Use a new upper strut self-loclting nut (A). Tighten nut 
fully before releasing spring compressor. 

CAUTION- 
Do not tighten strut nut with impact tool. 

NOTE- 
illustration shows components for 6-cylinder models (5257, 
528i, 5300. V-8 models (5400 are similar but not identical. 

4 Be sure upper and lower spring pads (arrows) are correctly 
installed to spring seats before releasing spring compressor. 

Release spring compressor carefully and evenly, allowing 
spring to expand slowly. 

Have car professionally aligned when job is complete. 

Tightening torques 

Upper strut mount to strut shaft 64 Nm (47 ft-lb) 

Strut mount to strut tower (ME) 24 Nrn (18 fi-lb) 



/ ~ r o n t  Susaension 

Front suspension arms FRONT SUSPENSION ARMS 
Scyllnder models (5251,5281,530i) 

Control arms and tension struts are attached to the front sub- 

Front suspension arms 
V-8 models (5401) 

frame through rubber bushings and to the steering ltnuckles 
by ball joints. 

NOTE- 
Tension struts are sometimes called thrust arms or thrust 
rods. 
Control arms or tension struts are sometimes called lower 
front arms or lower rear arms. 

Inspect ball joints for wear and looseness. lnspect bushings 
for wear or fluid lealts. The ball joint can only be replaced as 
part of an entire suspension arm assembly. Some suspen- 
sion arm bushinas are available as re~lacement Darts. Al- 
ways replace in pairs 

NOTE- 
Steering wheel vibration during braking (usually at road 
speeds of 50 to 60 m.p.h.) are often causedby faulty suspen- 
sion arm bushings, not out-of-true brake rotors. 

Some special tools may be required to remove suspension 
arms and to replace bushings. Read procedures through be- 
fore beginning the job. 

Control arm, removing and installing 
(6-cylinder models) 

- Raise car and remove wheel 

Male sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parfs. 

Cars equipped with vertical headlight adjustment system: 
Disconnect control arm from level sensor. 

Remove control arm fasteners (arrows). Lightly tap inner 
control arm mounting bolt out of subframe. 
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< Use BMW special tool 31 2 240 or equivalent to separate 
control arm ball joint from steering ltnuckle. 

- When installing control arm, make sure all thread bores. 
bolts, nuts and mating surfaces are clean. 

- Install bushing end of control arm to subframe, using wash- 
ers on both sides of bolt and a new self-locking nut. Do not 
tighten nut at this time. 

- Install control arm ball joint to steering lknucltle using a new 
self-locking nut. Tighten fully. 

- Install wheel and lower car. 

- Load car to normal loaded position as described under Ride 
height. See 300 Suspension, Steering and Brakes-Gen- 
eral. Bounce suspension a few times. 

- With car on ground and loaded, tighten control arm bushing 
through-bolt. 

Tightening torques 

Control arm to steering ltnuckle 80 Nm (59 ft-lb) 

Control arm to subframe 110 Nm (81 It-lb) 

Road wheel to hub 120ilO Nm (8957 it-lb) 

Control arm, removing and installing 
(V-8 models) 

- Raise car and remove wheel 

WARNING- 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural cliassis points. Do not place jack stands under 
suspension parts. 

Loosen and remove stabilizer bar link mounting nut (A) while 
counterholding ball joint (B). Disconnect stabilizer link from 
stabilizer bar. 

- Cars equipped with vertical headlight adjustment system: 
Disconnect control arm from level sensor. 
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4 Mark installation position of strut tube (arrow) at steering 
knuckle pinch collar. 

NOJE- 
The strut tube installation position is marked on factory 
strut tubes: L for leff and R for right. 
Marking the strut tube is not necessary i f  factory marks (L 
or R) are still visible. 

CAUTION- 
Use paint, not a scribe tool, to mark location of strut tube. 

Counterhold strut tube 
nut. 

bolt (arrow) while loosening 

4 Spread steering ltnucltle pinch collar with BMW special tool 
31 2 200 to release strut tube. 

- Pull steering knuckle down so that strut tube slides up far 
enough to gain better access to control arm nut. 
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4 Remove control arm fasteners (arrows). Lightly tap inner 
control arm mounting bolt out of subframe. 

Use BMW special tool 31 2 240 or equivalent to separate ball 
joint from steering knuckle. 

When installing control arm, make sure all thread bores, 
bolts, nuts and mating surfaces are clean. 

lnstall bushing end of control arm to subframe, using wash- 
ers on both sides of bolt and a new self-loclting nut. Do not 
tighten nut at this time. 

lnstall control arm ball joint to steering knuckle, using new 
self-locking nut. Tighten fully. 

- Slide strut back into position and tighten strut pinch bolt fully. 

- Install wheel and lower car. 

- Load car to normal loaded position as described under Ride 
height. See 300 Suspension, Steering and Brakes-Gen- 
eral. Bounce suspension a few times. 

- With car on ground and loaded, tighten control arm bushing 
through-bolt. 

Tightening torques 

Control arm to steering knuckle 80 Nm (59 ft-lb) 

Control arm to subframe 78 Nm (58 ft-lb) 

Road wheel to hub 120 f 10 Nm (89 +7 ft-lb) 

Stabilizer bar link to stabilizer bar 59 Nm (44 fl-lb) 

Strut pinch bolt 81 Nm (60 it-lb) 
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Tension strut, removing and installing 

- Raise car and remove wheel. 

WARNING- 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Remove engine splash shield 

6-cylinder models: Remove brake cooling duct. 

V-8 models: Detach stabilizer bar from front subframe. 

Mark installation position of strut tube (arrow) at steering 
ltnuckle pinch collar. 

NOJE- 
* The strut tube installation position is marlted on factory 

strut tubes: L for left and R for right. 
* Marlting the strut tube is not necessary if factory marks (L 

or R) are still visible. 

CAUJION- 
Use paint, not a scribe tool, to mark location of strut tube. 1 

4 Counterhold strut tube pinch bolt (arrow) while loosening 
nut. 
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< Spread steering knuckle pinch collar with BMW special tool 
31 2 200 to release strut tube. 

- Pull steering knuckle down so strut tube slides up farenough 
to gain better access to tension strut or tension strut nut. 

4 Unscrew ball joint nut (arrow) from steering knuckle. Use 
BMW special tool 31 2 240 to remove ball joint from steering 
Iknucltle. 

CAUTION-- 
Tale care not to damage the balljoint threads if the tension 
strut is to be reused. 

- Remove through-bolt attaching tension strut to subframe. 

- When installing tension strut, make sure all thread bores, 
bolts, nuts and mating suriaces are clean. 

- Install bushing end of tension strut to subframe using wash- 
ers on both sides of bolt and a new self-locking nut. Do not 
tighten nut at this time. 

- Install tension strut ball joint to steering knuckle using new 
self-locking nut. Tighten fully. 

- Slide strut back into position and tighten strut pinch bolt fully. 

- Install wheel and lower car. 

- Load car to normal loaded position as described under Ride 
height. See 300 Suspension, Steering and Brakes-Gen- 
eral. Bounce suspension a few times. 

- With car on ground and loaded, tighten tension strut bushing 
through-bolt. 

Tightening torques 

Road wheel to hub 120-i-10 Nm (89+7ft-lb) 

Stabilizer bar to subframe 24 Nm (1 8 ft-lb) 

Tension strut to steering 
knucltle 

80 Nm (59 ft-lb) 

Tension strut to subframe 110 Nm (81 ft-lb) 

81 Nm (60 it-lb) 

L BcniliiyFlrblrillirn con,-*I R!,illJ Rci , :n>d 
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Tension strut bushing, replacing 

- Raise car and remove wheel. 

WARNING- 
Make sure that the caris firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Remove tension strut from car as described earlier. 

- Using a service press and appropriate press tools (BMW 
special tools 31 2 26112621263 or equivalent), press bushing 
out of tension strut. 

4 Clean bushing bore and press in new bushing while aligning 
mark on bushing with rnarlt on tension strut (arrows). 

CAUTION- 
To avoid damaging the new bushing, press only on the outer 
steel sleeve during installation. 

- Press bushing in so it protrudes equally from both sides of 
tension strut. 

- Install tension strut as described earlier. 

CAUTION- 
Tighten the tension strut bushing through-bolt to its final 
torque only with car on the ground and the suspension nor- 
mally loaded as described earlier. 

The front wheel bearings are permanently sealed and require 
no maintenance. The bearing is integral with the wheel hub. 
The wheel bearing and hub assembly is bolted to the steering 
knuckle. 

- Raise car and remove front wheel 

WARNING- 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
susoension Darts. 

- Unbolt brake caliper and hang to side with stiff wire. Do not 
disconnect bralte hose. Remove bralte disc. See 340 
Brakes. 
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4 Remove ABS pulse sensor mounting bolts (arrows) and pull 
sensor from housing. 

- Detach stabilizer bar link from stabilizer bar. 

4 6-cylinder models: Remove tie rod outer end nut. Use BMW 
special tool 31 2 240 or equivalent to press tie rod end off 
steering arm. 

4 Mark installalion position of strut tube (arrow) at steering 
knuckle pinch collar. 

NOTE- 
The strut tube installation position is marked on factory strut 
tubes: L for left and R for right. 

CAUTION- 
Use paint, not a scribe tool, to mark location of strut tube. 
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Counterhold strut tube 
nut. 

pinch bolt (arrow) while loosening 

4 Spread steering ltnuckle pinch collar with BMW special tool 
31 2 200 to release strut tube. 

- Pull steering knuckle down so that strut tube slides up far 
enough to gain access to wheel bearing hub mounting bolts. 

Carefully pry out dust cover on back side of bearing while 
noting location (arrow) of cover. 
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4 Remove four bearing hub mounting bolts (arrows) and tap 
hub assembly out of steering knuckle. 

4 Before installing new wheel bearing and hub assembly, be 
sure hub and steering knuckle sealing surfaces are free of 
dirt and grease. 

- Installation is reverse of removal. 

Replace hub mounting bolts. 

Use new self-locking nuts at steering tie rod and stabilizer 
link. 

Tightening torques 

Road wheel lugs to hub 120i-10 Nm (89i-7ft-lb) 

Stabilizer link to stabilizer bar 

Steering tie rod to steering 
ltnuckle 

Tension strut to steering 
knucltie 

Wheel bearing hub to steering 
Itnucltle (replace bolts) 

65 Nm (48 ft-lb) 

65 Nm (48 it-lb) 

80 Nm (59 ft-lb) 

1 l o  Nm (81 ft-lb) 
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Stabilizer bar, removing and installing 

On E39 models the front stabilizer bar links attach to the strut 
assemblies. 

- Raise car and support safely. 

Male sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jaclc stands under 
suspension parts. 

< Remove slaol zer bar connecring I nk rnounl ng nLts (A) from 
r~glit and eft s~des of slaol lzer bar C ~ ~ n I e r h o l ~  ball ]olnl (6) 
with flat wrench 

NOTE- 
Use a thin wrench to counterhold shaft of stabilizer bar link 
ball joint while removing mounting nut. 

< Remove stabilizer bar anchor bushing nuts (arrows) on right 
and left sides and remove bar. 

- Installation is the reverse of removal, noting the following. 

Use new self-locking nuts on stabilizer bar links. 

Installation of stabilizer bar is easiest with car level (front 
wheels at the same height). 

Tightening torques 

Stabilizer bar to stabilizer link 59 Nm (44 ft-lb) 

Stabilizer anchor to subframe 22 Nm (16 ft-lb) 
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I Steering and Wheel Alignment 

This repair group covers steering wheel and column removal 
and steering system service, including wheel alignment infor- 
mation. 

NOTE- 
Ignition loclc cylinder replacement is covered in this sec- 
tion. 

a For information on steering column mounted switches, in- 
cluding the ignition switch, see 612 Switches. 

Special tools 

Some special tools are necessary to carry out the repairs and 
adjustments required for steering service and wheel align- 
ment. Be sure to read the procedures through before starting 
work on the vehicle. 

4 Steering shafl retaining ring installation tool 
(Tool No. BMW 32 1 090) 

4 Bail joint removal tool 
(Tool No. BMW 32 1 190) 

4 Pitman arm removal tool 
(Tool No. BMW 32 2 000) 

4 Inner tie rod removal tool 
(Tool No. BMW 32 2 110) 
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4 Pitman arm height measurement gauge /I (Tool NO. BMW 32 2 140) 

- 
4 Ball joint removal tool 

(Tool No. BMW 31 2 240) 

4 Ignition lock releasing tool 
(Tool No. BMW 32 3 11 0) 

4 Steering column shear bolt Toot socket (E8) 
(Tool No. BMW 32 3 120) 

4 Camber setting tool set 
(Tool No. BMW 32 3 140) 

4 Ring antenna removal tool 
(Tool No. BMW 61 3 300) 
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Steering system 

Two types of steering gear are used in the E39 series models. 

6-cylinder (5251, 528i and 530i) models are equipped with 
rack and pinion steering. The steering rack is mounted to 
an aluminum subframe. 

V-8 (540i) models are equipped with a recirculating ball 
and nut steering gearbox mounted to a steel subframe. 

At low speeds, maximum power assist is provided to ease 
parking and city driving. At high speeds, assist is reduced to 
ensure stability. The power steering system varies assist 
based on engine speed. 

Power boost for the steering is provided by an engine-driven 
hydraulic pump. A hydraulic control valve is used to control 
boost pressure. 

The steering wheel connects to the steering gear via an ad- 
justable steering column which incorporates a rubber cou- 
pling ("guibo") to dampen vibration and noise. 

Power steering fluid is supplied from the fluid reservoir to the 
pump and to the steering gear via rubberlmetal hoses. 

The return line from the steering gear to the reservoir loops 
into the airstream in front of the radiator and connects to the 
steering fluid cooler. The fluid cooler is attached to a cassette 
which also includes cooling coils for engine oil, transmission 
fluid and AIC condenser. 

The steering gear requires no maintenance other than align- 
ment and periodic inspection for worn components. Inspect 
rubber rack boots (rack and pinion system) and tie-rod end 
boots periodically for tears or damage. Replace i f  necessary. 

- 
NOTE- 
The airbag system is traditionally referred to as Supplemen- 
tal Restraint System (SRS). The BMW versfon of SRS used 
m the E39 models is known as the Multiple Restraint System - 
(MRS). - - 
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I Rack and r in ion steering 
1 Steering system variations 

I 6-~~linder'rnodels (525i,>28i, 530i) / 1. Left tie rod 

2. Right tie rod 

3. Steering rack 

4. Steering gearbox 

5. idler arm 

6. Center tie rod 

7. Steering knuckle 

Recirculating ball and nut steering r V-8 models 154Oib 
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Steering system warnings and cautions 

WARNING - 
The BMW airbag system is complex. Special precautions 
must be observed when servicing the system. Serious in- 
jury may result if system service is attempted by persons 
unfamiliar with the BMW airbag system and its approved 
service procedures. BMW specifies that all inspection and 
service should be peiformed by an authorized BMW deal- 
e,: 

The BMW E39 is equipped with an airbag mounted in 
the steering wheel. The airbag is an explosive device 
and should be treated with extreme caution. Always fol- 
low the airbag removal procedure as outlined in 721 
Airbag System (SRS). 

BMW airbags are equipped with a bacli-up power sup- 
ply inside the airbag control module. A 5 second wait- 
ing period should be observed after the battery cable 
has been disconnected. This will allow the reserve 
power supply to discharge. 

Do not reuse self-locking nuts. They are designed to 
be used only once and may fail if reused. Always re- 
place them with new locliing nuts. 

* Do not install bolts and nuts coated with undercoating 
wax, as correct tightening torque cannot be assured. 
Always clean the threads with solvent before installa- 
tion, or install new parts. 

Do not attempt to weld or straighten any steering com- 
ponents. Always replace damagedparts. 

CAUTION-- - Some E39 models are equipped with aluminum suspen. 
sion components. The following cautions apply: 

Due to the chemical and corrosion characteristics of 
aluminum, do not bring into contact with battery acid. 

Do not clean with wire brushes with brass or iron bris- 
tles. Only use brushes with stainless steel bristles. 

Do not expose to flying sparks from grindinghutting op- 
erations. 

Do not subject to steel welding splashes. 

* Do not expose to temperatures over 80% (176°F). 
even for short periods. Temperatures in painting iacili- 
ties are not a problem. 
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STEERING WHEEL 

Steering wheel, removal and installation 

WARNING - 
The BMWairbag system (Supplemental Restraint System or 
SRS) is complex. Special precautions must be observed 
when servicing. Serious injury may result if SRS system serv- 
ice is attempted by persons unfamiliar with the BMW SRS 
and its approved service procedures. BMW specifies that all 
inspection andservice should be preformed by an authorized 
BMW dealer. 

E39 cars may come with either one of two different styles of 
steering wheel: 

Multifunction (MFL) steering wheel 

* Sport steering wheel 

4 Multifunction (MFL) steering wheel components: 

1. Cruise control 1 radio 1 telephone electrical harness 

2. Horn button electrical harness 

3. Airbag electrical harness 

4. Radio / telephone control switch set 

5. Air bag 

6.  Cruise control switch set 

Sport steering wheel 

3 

5 0021413 

4 Sport steering wheel components: 

1. Switch carrier 
2 Steering wheel switch set electrical harness 

3. Airbag 

4. Lower cover 
5. Horn button and airbag electrical harness 

- Center steering wheel. Make sure front wheels are pointed 
straight ahead. 

- Disconnect negative (-) cable from battery. 

CA UTIOP& 
Prior to disconnecting the battern read the battew discon- 
nection cautions given in 001 General Cautions and 
Warnings. - 
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4 MFL steering wheel: Loosen 2 airbag mounting fasteners 
(Torx T27 or T30) located at rear of steering wheel (arrow). 

4 Sport steering wheel: 

Insert screwdriver through opening in rear of steering 
wheel and push against spring tension to release airbag. 

Repeat procedure on other side of steering wheel. 

- Carefully lift airbag from steering wheel and disconnect elec- 
trical harnesses from back side of unit. Refer to component 
illustrations above. Also see 721 Airbag System (SRS). 

Improper handling of the airbag could cause serious injury. 
Store the airbag with the horn pad facing up. If stored facing 
down, accidental deployment couldpropel it violently into the 

Avoid damaging the variety of convenience switches, such 
as radio and cruise controls, installed in the steering wheel of 

4 Remove steering wheel center bolt (arrow). 



Check for proper alignment of steering column marks (ar- 
row) before removing steering wheel. 

NOTE- 
The steering column and steering wheel are match marked 
at the factory 

Remove lower steering column trim panel. See Steering col- 
umn trim, removing and replacing. 

Working underneath steering column, disconnect electrical 
harnesses (A) and (B). 

Remove steering wheel. 

When reinstalling steering wheel: 

Align steering wheel and column match marks. 

Align steering wheel to alignment pins located on steering 
column switch block. 

Install steering column center bolt. Do not over-torque. 

Carefully install airbag. See 721 Airbag System (SRS). 

Tightening torques 

Steering wheel to steering shaft (M14) 63 Nm (47 ft-lb) 

Airbag to steering wheel (MFL only) 8 Nm (6 ft-lb) 
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Steering column 
components 

1. Steering lock 

2. Lower steering shafl 

3. Horizontal drive motor 

4. Longitudinal adjusting drive 
shafl 

5. Steering column support 

6. Vertical adjusting drive shafl 

7. Vertical drive motor 

8. Lower support ring for steering 
angle sensor 

9. Upper support ring for steering 
angle sensor 

10. Steering angle sensor 

11. Upper steering shafl 

12. Steering shafl bearing 

13. Bearing inner sleeve 

14. Circlip 

15. Collar 

16. Steering wheel mounting bolt 

Steering column trim, removing and 
replacing 

- Tilt steering column down and extend fully. 

- Remove plastic retaining screw from upper trim cover, 

4 Push in sides of upper trim cover (arrow) to release from 
lower trim. Pull back and up on upper trim. 
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q Pry gently to detach flexible cover from upper trim. Lift off 
trim. 

< Remove lower dash trim panel fasteners (A) and (B). 

Lower trim panel and disconnect wiring harnesses on back 
side of panel. 
Remove trim panel. 

- Installation is reverse of removal. 

Ignition switch ring antenna (EWS), 
removing and installing 

- Remove upper and lower steering column trim as described 
earlier. 

- Disconnect electrical harness plug from ring antenna. 

- Use flat side of BMW special tool 61 3 300 to pry ring antenna 
off ignition lock cylinder. 

- Installation is reverse of removal. 

lgnition lock cylinder, removing and 
installing 

- Disconnect negative (-) cable from battery. 

CAUTION- 
Prior to disconnecting the battery, read the battery discon- 
nection cautions given in 001 General Cautions and 
Warnings. 

- Remove upper and lower steering column trim as described 
earlier. 
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With ignition key in ON position (60" from LOCKED): - Disconnect ring antenna harness connector. 

Insert BMW special tool 32 3 110 or a thin piece of stiff wire 
into opening (arrow) in lock cylinder. 

Turn tool forward (clockwise) approximately 90" and re- 
move lock cylinder. 

* Reinstallation is reverse of removal. 

NOTE- 
Using the valet ley during this procedure will provide better 
access to lock opening. 

Steering column lock, removing and 
installing 

- Disconnect negative (-) cable from battery. 

CAUTIO& 
Prior to disconnecting the battery, read the battery discon- 
nection cautions given in 001 General Cautions and 
Warnings. 

- Remove steering wheel as described earlier. 

- Remove steering column trim panels as described earlier. 

- Remove collar and circlip from steering shaft. Refer to illus- 
tration of steering column components. 

4 Pry steering shaft bearing with inner sleeve out of lock hous- 
ing. 

- Remove ring antenna as described earlier. 

- Remove column switches. See 612 Switches. 

< Automatic transmission models: Loosen and disconnect in- 
terloclc shift cable (arrow) from ignition lock assembly. 
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4 Release lock (A) and pull up on harness connector (6) to dis- 
connect ignition switch harness. . Remove wire harness bracket fastener (C). 

4 Remove shear bolts (arrows) using a chisel or punch. 

NOTE- 
The shear bolts can be drilled and then removed using an 
easy-out. 

- Remove steering column lock housing. 

- Installation is reverse of removal. 

Tighten new shear bolts until bolt heads shear off. 

ignition interlock cable, removing and 
installing (models with automatic 
transmission) 

- Remove steering column trim panels as described earlier. 

4 Loosen and disconnect interlock cable (arrow) from ignition 
lock assembly. 

- Remove center console trim panel. 
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Remove cable mounting fastener (arrow). Disconnect cable 
from shift linkage. 

Remove old cable and replace with new cable. 

Reinstall trim. 

Interlock cable, adjusting 
(models with automatic transmission) 

- Remove center console trim panel. 

- Place gear shift selector lever in PARK. 

4 Loosen cable mounting fastener (A). 

- Remove ignition key. 

- Press down on interlock lever (B) and tighten cable mounting 
fastener (A). 

Steering column, removing and installing 

- Disconnect negative cable from battery. 

CAUTIOI\C 
Prior to disconnecting the battea read the battery discon- 
nection cautions given in 001 General Cautions and 
Warninqs. 

- Remove steering wheel as described earlier. 

m - Remove steering column trim panels as described earlier. 

' \ \L/>I - Remove steerinq shaft collar 

Automatic transmission models: Loosen and disconnect in- 
terlock shift cable (arrow) from ignition lock assembly. 

4 - Disconnect steering angle sensor electrical harness. 
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Remove steering shaft coupler clamping bolt (arrow) at base 
of column. 

Slide lower steering shaft forward to gain access to column 
mounting shear bolts. 

< Drill steering column mounting shear bolts (arrow) and use 
easy-out to remove. 

Remove upper steering column mounting bolts (arrows). 
Remove upper steering column. 

Disconnect electrical harnesses from steering column 
switches. 

4 Release lock (A) and pull up on harness connector 
connect harness. 

Remove wiring harness mounting bolt (C). 

- Remove steering column assembly. 

(B) to dis. 
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- Installation is reverse of removal, noting the following: 

Replace shear bolts at steering column mounting bracket. 

Tighten until bolt heads shear off. 

Make sure interlock cable snaps into place. 

When installing column top trim panel, replace expansion 
nut for trim retaining screw. 

NOTE- 
The steering angle sensor must be coded using a BMW scan 
tool if it has been replaced. A steering angle offset check 
must then be carried out using the same BMW scan tool. 

CAUTION- 
Check steering system for freedom of movement through en- 
tire steering column adiustment range. 

Tightening torques 

Steering shaft coupler to steering shaft 25 Nm (18 ft-lb) 
(replace bolt) 

Steering column to body 22 Nm (16 ft-lb) 

Steering column adjustment motors, 
removing and installing 

Remove lower dash panel mounting fasteners (A) and (B). 

- Lower panel and disconnect wiring harness from back side. 

- Remove steering column lower trim panel. See Steering col- 
umn trim, removing and replacing. 

- Disconnect electrical harness from motor. 

Remove motor mounting fasteners (arrows) 

Slide motor to side and forward to remove. 

Installation is reverse of removal. 
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Power assist is provided by a belt-driven pump at the lower 
left front of the engine. The power steering fluid reservoir is lo- 
cated at the left side of the engine compartment. 

Power steering pump, removing and 
installing 

When working with power steering components, absolute 
cleanliness is needed to ensure proper operation of the hy- 

- Empty power steering fluid reservoir using clean syringe. Do 
not reuse fluid. 

- Raise front of car. Remove splash shield from under engine. 

WARNING- 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jack stands under suspension 
Darts. 

Remove drive belt from power steering pump. See 020 Main- 
tenance. 

Remove alternator cooling duct 

Remove fluid hoses from pump. Plug openings in pump and 
hose ends. 

Remove pump front mounting bolts (A). 

Remove fluid line support bracket (B) 

Remove pump rear mounting bolt (arrow) 

- Installation is reverse of removal, noting the following: 

Make sure all thread bores, bolts, nuts, fluid couplings and 
mating surfaces are clean, and inside surface of multi- 
ribbed-belt is free of grease and dirt. 

Use new sealing washers when reattaching power steer- 
ing pressure lines. 

Make sure hoses have adequate clearance from chassis. 

Install front pump fasteners. 
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< Hand tighten rear suppoll nut (arrow) against mounting 
bracket. 

Install rear mounting nut and tighten. 

Do not over-torque banjo bolts. 
* Fill and bleed power steering system as described later. 

Tightening torques 

Hydraulic lines to steering pump (banjo bolts) 

a M l O  12 Nm (9 ft-lb) . M 1 4  35 Nm (26 ft-lb) 

M I 6  40 Nm (30 ft-lb) 

. M I 8  45 Nm (33 ft-lb) 

Pump brackets to engine block 25 Nm (18 ft-lb) 

Rear pump support stud to pump housing 22 Nm (16 ft-lb) 

Power steering system, bleeding and filling 

- With engine off, fill power steering fluid reservoir with clean 
fluid. Fill level to MAX mark on dip stick. 

- Start engine. Turn steering wheel twice to left lock and right I 
lock. 

- Recheck fluid level with engine off. Fill to MAX. 
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RACK AND PINION STEERING 
(6-CYLINDER MODELS) 

Refer to the steering components illustration when perform- 
ing the procedures below. 

Rack and pinion steering 
components 
(6-cylinder models) 

1. Power steering fluid reservoir 

2. Fluid supply line 

3. Power steering pump 

4. Copper sealing ring 

5. Banjo bolt MI4 

6. Banjo bolt MI6 

7. Power steering rack 

8. Fluid return line 

9. Pressurized fluid line 

10. Steering fluid cooler 

11. Rack boot components 

12. Tie rod nut 

13. Washer 

14. Outer tie rod end 

15. Tie rod locking ring 

16. Outer tie rod end loclc nut 

17. Inner tie rod 

18. Hydraulic control valve 

Steering rack, removing and installing 

- Remove steering wheel as described earlier. 

- Raise front of car, and remove front wheels. 

WARNING - 
Male sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jack stands under suspension 
parts. 

- Remove splash shield from under engine. 

- Remove right and lefl engine mount fasteners 

-" ., - , . , 
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Raise engine approximately 40 mm (1.6 in). See 110 Engine 
Removal and installation. 

Remove right and left engine mounts and remove mount 
brackets from subframe. 

Empty power steering fluid reservoir using a clean syringe. 
Do not reuse power steering fluid. 

Remove right tie rod fastener (arrow) from right steering 
Itnuckle. Repeat for left. 

4 Press right tie rod out of right steering knucltle using BMW 
special tool 31 2 240. Repeat for left. 

/ \ 
~ o c k  nut Loclting ring 

0012143 

4 Malte reference measurement (A) of right tie rod end to tie 
rod. Record measurement. Repeat for left. 

NOJE- 
0 Accurate measurement of tie rod end with reference to tie 

rod will help approximate correct wheel alignment during 
reassembly. 
Note correct placement of inner taper on locling ring 

Remove fluid line banjo bolts (arrows) from steering rack. 
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Remove lower steering column flexible joint pinch bolt (ar- 
row). Pull flexible joint off steering rack shaft. 

Remove steering rack mounting bolts. Remove steering raclc 
from subframe by pulling it to left. 

Installation is reverse of removal, noting the following: 

Make sure all thread bores, bolts, nuts, splines and mating 
surfaces are clean. 

Use new steering rack mounting bolts. Tighten in two stag- 
es. Note tightening instructions in torque table below. 

Use anti-seize paste on inner tie rod threads. 

Use new self-loclting nuts wherever applicable. 

Use keved comDonents to reassemble steerino column 
flexible\oint to ;teering raclt shaft. 

u 

Use new bolt at steering shaft coupling. 

Use new sealing O-rings on banjo fittings. 

Do not over-torque banjo bolts. 

Fill and bleed power steering system as described earlier. 

Use tie rod measurement previously made (measurement 
A) to temporarily set toe. 

Have car professionally aligned. 

Tightening torques 

Hydraulic lines to steering rack (use new O-ring seals) 

M14 banjo bolt 35 Nrn (26 ft-lb) 

. M16 banjo bolt 40 Nm (30 ft-lb) 

Steering shaft coupling to rack (use new bolt) 19 Nm (14 it-lb) 

Steering rack to subframe (use new bolts) - initial torque 50 Nm (37 ft-lb) 

Torque angle 90" 

Tie rod 

to Steering knuckle (replace self-locking 65 Nm (48 ft-lb) 
nut) - to Steering rack 71 Nm (52 ft-ib) 

Outer tie rod end lock nut 51 Nm (38 ft-lb) 
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Steering rack boot, replacing 

- Remove outer tie rod end. See Tie rod (outer), replacing 

- Cut rack boot band clamps and remove boot. 

- Cut rack boot band clamp and slide bellows back. Inspect 
boot for any sign of damage. Replace if necessary. 

NOTE- 
New rack boot l i t  comes with new band clamp. 

- Grease tie rod taper so that small end of rack boot slides on 
tie rod when tie rod is tightened, preventing raclc boot from 
twisting. 

- Slide new boot into position and replace band clamps 

Tie rod (outer), replacing 

LOCI( nut Locking ring 

- Raise front of car. Remove road wheel 

WARNING- 
Male sure caris firmly suppoiiedon jackstands designed for 
the purpose. Place jack stands beneath structural chassis 
ooints. Do not olace iack stands under susoension oaiis. 

4 Make reference measurement (A) of outer tie rod end to tie 
rod. Record measurement. 

NOTE- 
Accurate measurement of the tie rod end with reference to 
the tie rod will help approximate correct wheel alignment 
when new parts are installed. 
Note correct placement of inner taper on loclcing ring. 

Loosen outer tie rod end loclc nut (arrow). 

Remove tie rod lock nut from steering ltnuclcle. 

Press tie rod out of steering knuckle using BMW 
31 2 240 or equivalent. 

special tool 

Unscrew tie rod end from tie rod shaft. 
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- lnstallation is reverse of removal. 

Make sure all threaded parts are clean. 

Use anti-seize paste on inner tie rod threads. 

Use new self-locking nuts, where applicable. 

Use tie rod measurement (A) to set toe temporarily. 

Have car professionally aligned. 

Tightening torque 

Tie rod 

to steering itnuckle (replace seii-loclting nut) 65 Nm ( 46 ft-lb) 

Outer tie rod end ioclt nut 51 Nm (38 ft-ib) 

Tie rod (inner), replacing 

- To replace inner tie rod, first remove outer tie rod end. See 
Tie rod (outer), replacing. 

- Cut rack boot clamps and slide bellows back 

4 Loosen and remove inner tie rod shafl from steering rack with 
special tool 32 2 110. 

NOTE- 
To avoid damage to steering rack while removing tie rod, turn 
steering until end of rack is as far as possible inside rack 
housing. 

- When reassembling, grease tie rod taper so that rack boot 
support buffer or small end of rack boot slides on tie rod when 
tie rod is tightened, preventing rack boot from twisting. 

- Inspect boot for any signs of damage. Replace boot if neces- 
sary, using new clamps. 

NOTE- 
New rack boot comes with new band clamps 

- Installation is reverse of removal, noting the following: 

Make sure all threaded parts are clean 

Replace self-locking nuts. 

Install outer tie rod end to new tie rod. Use tie rod measure- 
ment (A) to set toe temporarily. 

Have car professionally aligned. 
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Tightening torques 

Tie rod 

to Steering knuckle (replace self-locking nut) 65 Nm ( 4 8  it-lb) 

to Steering rack 71 Nrn (52 ft-lb) 

Outer tie rod end lock nut 51 Nrn (38 ft-lb) 

Refer to the steering components illustration when perform- 
ing the procedures below. 

Steering gearbox system 
components (V-8 models 
up to 911 999) 

1. Tie rod end nut 

2. Washer 

3. Tie rod end 

4. Steering fluid cooler 

5. Tie rod end clamp bolt 

6. Nut 

7. ldler arm 

8. ldler arm bushing 

9. ldler arm bolt 

10. Steering fluid reservoir 

11. Hose clamp 

12. Fluid supply line 

13. Power steering pump 

14. Fluid return line 

15. O-ring seal 

16. Banjo bolt 

17. High pressure line 

18. Center tie rod 

19. Nut 

20. Pitman arm 

21. Pitman arm pinch bolt 

22. Nut 

23. Fluid cooler supply line 

24. Steering gearbox 
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Steering gearbox, removing and installing 

- Disconnect negative (-) battery cable. See 020 Mainte- 
nance. 

CAUTION- 
Prior to disconnecting the battew read the battery discon- 
nection cautions given in 001 General Cautions and 
Warnings. 

- Remove airbag unit from steering wheel. See 721 Airbag 
System (SRS). 

WARNING - 
Improper handling of the airbag could cause serious injury 
Store the airbag with the horn pad facing up. If stored lacing 
down, accidental deployment couldpropel it violently info the 
air, causing injuv 

- Remove steering wheel as described earlier. 

- Drain power steering system reservoir. 

- Raise front of car. 

WARNING - 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jack stands under suspension 
Darts. 

- Remove heat shield from left side of subframe. 

- Remove fluid hoses from top of steering gearbox. Immedi- 
ately plug all fluid openings. 

Remove and discard pitman arm self-loclting nut (arrow). 
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Press center tie rod off pitman arm. 

Remove lower steering column universal joint clamping bolt 
(arrow) and slide universal joint up off steering gearbox 
shaft. 

Disconnect harness connector for electro-hydraulic regulator 
at bottom of steering gearbox if necessary. 

Remove steering gearbox mounting bolts 

Remove steering gearbox by sliding it forward and down. 

Malte sure all thread bores, bolts, nuts, splines and mating 
surfaces are clean. 

4 To install steering gearbox, center steering column to gear- 
box by aligning universal joint split with tab on steering gear- 
box (arrow). Install new clamping bolt and self-locking nut. 

NOTE- 
Make sure the clamping bolt fits into the machinedgroove in 
the steering gearbox shaft when mating the universaljoint to 
the shaft. 

4 Draw steering gearbox into place using bolt A. Hand tighten 
only. Tighten bolts (B and C)  to torque specification. 

- Install pitman arm on steering gearbox shaft. Do not tighten 
pinch bolt at this point. 
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4 Mark A on steering gearbox shaft must be located in center 
of pitman arm slot. 

- Adjust pitman arm as described later. 

I 5 " ? ~ ~ 5 ~ "  

I / < Gap A = 0.5 - 8.5 mm (0.02 - 0.33 in) 

- Tighten pitman arm pinch bolt to specification. ' 1 Tightening torques 

I u "steering Steering gearbox to subframe 62 Nm (46 ft-lb) 
box 

Steering shaft universal joint to steering 19 Nm (14 It-lb) 
gearbox (replace bolt) 

- Install center tie rod to pitman arm using a new self locking 
Pilrnan nut. 
arm 

5nz3zn588 - Connect harness connector for Servotronic electro-hydraulic 
regulator i f  necessary. 

- Connect fluid hoses to steering gearbox. Use new sealing 
washers at couplings and make sure not to overtorque banjo 
bolts. 

Tightening torques 

Hydraulic lines to steering gearbox (banjo bolts) 

M I 0  12 Nm (9 ft-lb) - M14 35 Nm (26 ft-lb) 

. M16 40 Nm (30 ft-lb) 

M I 8  45 Nm (33 it-lb) 

Center tie rod to pitrnan arm 65 Nm (48 it-lb) 
(use new self-loclting nut) 

- Reconnect negative (-) battery cable. 

- lnstall airbag unit. See 721 Airbag System (SRS). 

- Fill and bleed power steering system as described earlier. 
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Pitman arm, removing and installing 

- Raise front of car. Remove splash shield from under engine. 

Male sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jaclc stands under suspension 
parts. 

4 Set steering wheel in straight ahead position with tab (arrow) 
aligned with mark on steering gearbox. 

Remove center tie rod fastener and press tie rod out of pit. 
man arm with BMW special too1 32 1 190. 

- Loosen and remove pitman arm pinch bolt 

4 Mark A on steering gearbox shalt must be located in center 
of pitman arm slot. 

- Reinstall center tie rod and tighten nut. 

- Adjust pitman arm height as described later. 

- Have vehicle professionally aligned. 

Tightening torques 
50:s,n5m Center tie rod to pitman arm 65 Nm (48 ft-lb) 

(use new self-locking nut) 

Pitman arm pinch bolt (note direction of threads) 61 Nrn (45 ft-lb) 
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Pitman arm, adjusting 

As the vehicle suspension settles down, the toe on the left 
and right wheels must remain identical for proper handling. 
By adjusting the height of the pitman arm, the left and right tie 
rods are moved to the same ride level setting. This will opti- 
mize straight-ahead travel on uneven road surfaces. 

- Raise front of car. Remove splash shield from under engine. 

WARNING- 
Male sure the car is iirmly supported on jack stands de- 
signed ior the purpose. Place jack stands beneath structural 
chassis points. Do not place jaclc stands under suspension 
parts. 

- Remove bolts from left and right inner control arm mounts. 

Place BMW special tool 32 2 140 through right side control 
arm mounting bolt hole. 

Loosen fastener A and push pin El up so that it is firmly 
against tie rod (arrow). Tighten fastener A. 

- Remove tool without disturbing position of pin El. 

- Loosen pitman arm clamping bolt and slide arm up. 

4 Place special tool 32 2 140 through left side control arm 
mounting bolt hole. 

Slide pitman arm up or down until tie rod makes contact 
with pin (El). 
Tighten pitman arm clamping bolt. 

Tie rod height differences 

Deviation between left and right tie rod height -?-I .5 rnrn (LO6 in) 
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I I 4 Gap A = 0.5 - 8.5 mm (0.02 - 0.33 in) 

- Reinstall inner control arm bolts 

Tightening torques 

Control arm to subframe 78 Nm (58 it-lb) 
(tighten with wheel on ground) 

Pitman arm pinch bolt (note direction of threads) 61 Nm (45 ft-lb) 

Steering idler arm, removing and installing 

The idler arm is bolted to the subframe through a bushing. 
The bushing is subject to wear and is available as a replace- 
ment part. 

- Raise front of car. Remove splash shield from under engine. 

WARNING - 
Male sure the car is firmly supported on jaclc stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jack stands under suspension 
parts. 

4 Remove center tie rod fastener and press tie rod out of idler 
arm with BMW special tool 32 1 190. 

- Remove idler arm mounting bolt through opening in sub- 
frame and remove idler arm from car. 

- Installation is reverse of removal. 

Make sure all thread bores, bolts, nuts and mating surfac- 
es are clean. 

Use new self loclting nuts to mount idler arm to subframe 
and center tie rod to idler arm. 

If idler arm or idler arm bushing is replaced, adjust pitman 
arm as described earlier. 

Have car professionally aligned. 

Tightening torques 

Center tie rod to idler arm 65 Nm (48 ft-ib) 
(replace self-locking nut) 

Idler arm to front subirame 
(replace self-locking nut) 

62 Nm (46 it-lb) 
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ldler arm bushing, replacing 

- Remove idler arm as described earlier. 

< Press out bushing. Use BMW special tools 32 1 050 and 32 
2 032 or equivalent press fittings. 

4 Press in new bushing with BMW special tools 33 1 305 and 
32 2 032 or equivalent press fittings. 

4 Press new bushing in correct direction (arrow). 

u ..... "A",  

Press bushing in until lip makes firm contact (A) with idler 
arm. 

I 

Installation is the reverse of removal 

Use new self locking nuts to mount idler arm to subframe 
and traclc arm. 

a Adjust pitman arm height as described earlier. 

Have vehicle professionally aligned. 

Tightening torques 

Center tie rod to idler arm 65 Nm (48 ft-lb) 
;nl?mmn / (replace self-locking nut) 

ldler arm to front subframe 
(replace sell-locking nut) 

62 Nm (46 ft-lb) 



320-32 

Steering and Wheel Alignment 

Center tie rod, replacing 

- Raise front of car. Remove splash shield from under engine. 

WARNING- 
Make sure tlie car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
cliassis points. Do not place jack stands under suspension 
parts. 

- Measure length of left and right (outer) tie rods. Write down 
measurements. 

NOTE- 
Accurate measurement of the tie rod end with reference to 
the center tie rod will help approximate correct wheel align- 
ment when new parts are installed. 

4 Remove self-loclting nuts connecting center tie rod to pitman 
and idler arms. Press tie rod off pitman and idler arms using 
BMW special tool 32 1 190 or equivalent. 

4 Loosen left tie rod clamping bolt (arrow). Unscrew left tie rod 
from center tie rod. Repeat for right. 

- Installation is reverse of removal. 

Malte sure all threaded parts are clean. . Coat threads with antiseize compound. 

Replace self-loclting nuts. 

Check tie rod end ball joints and idler arm bushing for wear. 

Use tie rod measurements previously made to temporarily 
set toe. - Have car professionally aligned. 

Tightening torques 

Center tie rod to pitman and idler arms 65 Nm (48 ft-lb) 
(replace self-locking nuts) 

Left or right outer tie rod clamping bolt 27 Nm (20 it-lb) 
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Proper handling, stability and driving ease depend upon the 
correct alignment of all four wheels. The front axle is aligned 
in relation to the rear axle, then the front wheels are aligned in 
relation to one another. This is known as a four-wheel or 
thrust-axis alignment. 

Front and rear alignment specification are given in tables at 
the end of this repair group. 

BMW E39 cars use a sophisticated multi-link suspension at 
the front and rear of the car. Proper alignment requires com- 
puterized alignment equipment. 

Camber 

Front wheel camber is set at the factory and cannot be adjust- 
ed. Rear wheel camber is fully adjustable. 

Always set rear camber before adjusting toe 

Before making rear camber adjustment, install a new rear 
control arm mounting nut (arrow) and tighten. 

- Loosen mounting nut one-half to one full turn. 

Using eccentric bolt, adjust camber to factory settings. 
Tighten nut only after car has been lowered to ground and 
suspension has settled. 
Tighten nut while counterholding adjustment bolt. 

Tightening torque 

Camber adjusting nut (rear) 

MI2 (sedan) - MI4 (Sport Wagon) 

115 Nm (85 ft-lb) 

174 Nm (128 ft-lb) 

Caster 

Front and rear caster are fixed by the design of the car and 
deviations are usually the result of worn or damaged suspen- 
sion or body parts. 

- Check front suspension arms and bushings for wear, dam- 
age and deformation if front caster problems are present. 

- Check rear axle subfrarne and traction struts if rear caster 
problems are present. 
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Front toe and toe  difference angle 

Toe is the difference in the distance between the front of the 
front wheels and the rear of the front wheels. It is adjusted by 
altering the length of the tie rods. 

Toe difference angle determines the progressively different 
paths taken by the front wheels as the car is turning. In V-8 
models, it is set by the pitman arm adjustment, but depends 
on accurate setting of the toe. 

Toe adjustments should only be made on specialized align- 
ment equipment and only with the car in normal loaded posi- 
tion, described below. 

- Set front wheel toe at tie rod ends: 

4 6-cylinder models: Loosen tie rod lock nut (A). 

Adjust toe by turning inner tie rod (B) to change length 

- V-8 models: Loosen left and right tie rod clamp bolts. 

Adjust toe by turning inner tie rod to change length. 

NOTE- 
* Steering rack or steering gearbox can be centered by 

aligning centering mark on steering shaft with lug on steer- 
ing rack. 
To keep steering wheel centered, adjust both tie rods equal 
amounts. 
&cylinder models: Make sure the rubber boot on the rack 
moves freely on the tie rod and does not become twisted. 

Tightening torques 

Tie rod clamp bolt 

Tie rod collar nut 

27 Nm (20 ft-lb) 

45 Nm (33 A-lb) 

Rear toe 

To adjust rear wheel toe, turn eccentric inner mounting bolt in 
upper front control arm (traction strut). 

NOTE- 
Always adjust rear camber first. 

- Before making toe adjustment, install new 
mounting nut and tighten. 

- Loosen nut one-half to one full turn. 

4 Turn eccentric bolt (arrow) to adjust toe. 

rear control arm 
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- Tighten nut while counterholding adjusting bolt, - Tighten nut only after car has been lowered to ground and 
suspension has settled. 

Preparing for alignment 

- The following conditions are necessary prior to wheel align- 
ment: 

Correct wheels and tires are installed, in good condition, 
and are at the correct inflation pressures. 

All steering and suspension parts and bushings are un- 
damaged and show no signs of abnormal wear. Wheel 
bearings are in good condition. 

Ride height is in accordance with specifications. See 300 
Suspension, Steering and Brakes-General. 

Car is in normal loaded position. See below. 

* Cars with air suspension: Remove air suspension power 
fuse. 

Normal loaded position 

Each front seat 68 Kg (I50 lb) 

Center of rear seat 

Trunlc 

Fuel tank 

68 Kg (150 lb) 

21 Kg (46 lb) 

Full 

Alignment specifications tables 

In the alignment specification tables that follow, reference is 
made to the various types of suspension used in E39 cars. 
The type of suspension can be identified by loolting at the la- 
bel on the front strut tube. 

Identifying symbol 

None 

Solid circle 

Solid triangle 

M5 

Circle 

Triangle 

Version 

Standard suspension 

Sports suspension 

Sports suspension 

M sport package 

Standard suspension 

Sports suspension 

Model 

Sedan 

6-cylinder sedan 

V-8 sedan 

V-8 sedan 

Touring (Sport Wagon) 

Touring (Sport Wagon) 



Isteering and Wheel Alignment 

6-cylinder sedan (5251,5281,530i) 

Parameter 

Front axle 

. . .  
I I I 

Outside wheel (approx. ") / 33.5 133 133 

M Sport 
suspension 

Standard 
suspension 

With i 20" wheel loclc 

Front wheel displacement 

Inside wheel (approx. ") 

Sport suspension 

O0 5' i 10' 

- 36' i 30' 

-ID56'-t30' 

N/A 

6" 41' i 30' 

Total toe 

Camber (difference between lefffright maximum 40') 

Track (differential angle with 20" lock on inside wheel) 

Caster (difference between lefffright maximum 30') 

With i 10" wheel locic 

6" 42' i 30' 

0° i15 '  

42 

. . .  
I I I 

Rear axle 

6-cylinder Sport Wagon  (5251,5281) 

0 " 5 ' i l 0 '  

-13'+30' 

-1" 56' -t 30' 

N/A 

6" 28' i 30' 

OD5'i10' 

- 36' i 30' 

-1" 56' i 30' 

N/A 

6" 41' i 30' 

6" 55' i 30' 

0'2 15' 

41.5 

0" 22' -t 4' 

0" i 12' Geometrical axis deviation 

6' 55' i 30' 

0" i 15' 

41.5 

0°22' i4 '  Total toe 0" 22' i 4' 

Camber (difference between leitlright maximum 15') 1-20 04' ?- 5' 1-2" 04' i 5' 

O"i12' 

Sport suspension Parameter 

- I I 

. . .  
I I 

Outside wheal (approx. ") 133.5 133 

-2' 04' -t 5' 

OO-t 12' 

Standard suspension 

Wlth i 10" wheel lock 

I I 

Front axle 

With i 20" wheel lock 16" 42' i 30' 16" 55 ' i30 '  

6" 28' i- 30' 

0" i 15' Front wheel displacement 

. . .  
I I 

Rear axle 

D"5'iIO' 

- 36' i 30' 

- I056 ' i30 '  

NIA 

Total toe 

Camber (difference between IeWright maximum 40') 

Track (differential angle with 20" lock on inside wheel) 

Caster (difference between lefffrioht maximum 30') 

6" 41' + 30' 

Inside wheel (approx. ") 142 141.5 

O O i  15' 

0"5 ' i10 '  

- 13 ' i30 '  

-1" 56' i 30' 

N/A 

0" 1 6 ' i  10' Total toe 

0" i 12' Geometrical axis deviation 

Camber (difference between iefffright maximum 15') /-lo 50' i 20' 1-1" 50 ' i20 '  

0" 16'f 10' 

0" i l 2 '  



Steering and Wheel Alignment 

V-8 Sedan (540i) 

I Front axle I 
Parameter 

Standard 
suspension 

Total toe 

. 

Track (differential angle with 20" ioclc on inside wheel) 

Caster (difference between leftiright maximum 30') 

With i 10° wheel loclc 

With i 20" wheel lock 

Front wheel displacement 

Inside wheel (approx. ") 

Outside wheel (approx. ") 

M Sport suspension 

Camber (difference between leitiright maximum 40') 1 -  13' i30'  1 -  30' i 30' 1 -  37' i 30' 

0" 1 0 ' i  10' 0" 14' i lO'  

Sport suspension 

0" 14 ' i  10' 

Rear axie 

-1°35'i30' 

N/A 

6" 18'+30' 

6' 36' i 30' 

0" i 15' 

42 

32.6 

Total toe 

Camber (difference between IeWright maximum 15') 

Geometrical axis deviation 
~~ 

V-8 Spor t  Wagon (540i) 

O"10'iW 

-lo 49' i 5' 

O"i12' 

0" 22' i 4' 

-2' 04' i 5' 

0" i 12' 

Parameter 

-1 " 43 'i 30' 

NIA 

6" 27' i 30' 

6"49'i30' 

P i l o '  

41.5 

32 

0°22' i4 '  

-2" 04' i 5' 

O"i 12' 

- I D  44' i 30' 

N/A 

6" 34' i 30' 

6' 50' 130' 

0" i 15' 

42 

31.8 

Standard suspension Sport suspension 

Front axie 

0" 14'210' 

- 3 7 i 3 0 '  

-la44'+30' 

N/A 

6" 34' i 30' 

6' 50' i 30' 

O0i15' 

42 

31.8 

0" 16'2 10' 

-I050' i20'  

0" i 12' 

Total toe 

Camber (difference between ieftiright maximum 40') 

Track (differential angle with 20" loclc on inside wheel) 

Caster (difference between leftiright maximum 30') 

With i 10" wheel lock 

With i 20° wheel lock 

Front wheel displacement 

Inside wheel (approx. ") 

Outside wheel (approx. ") 

0" 1 4 ' i  10' 

-13 ' i30 '  

-1" 35' i 30' 

N/A 

6' lS ' i30'  

6' 36' i 30' 

O n +  15' 

42 

32.65 

Rear axle 

Total toe 

Camber (difference between lettiright maximum 15') 

Geometrical axis deviation 

0" 1 6 ' i  10' 

-I050' i20'  

0" i 12' 





330 Rear Suspension 

General . . . . . . . . . . . . . . . . . . . . . . . . . . . ,330-2 
Special tools . . . . . . . . . . . . . . . . . . . . . . . . ,330-2 
Rear suspension variations . . . . . . . . . . . . ,330-4 

Rear Struts and Springs 
(sedan models) . . . . . . . . . . . . . . . . . . . . ,330-5 
Rear strut assembly, removing 
and installing . . . . . . . . . . . . . . . . . . . . . . . ,330-5 
Rear strut assembly, disassembling 
and assembling . . . . . . . . . . . . . . . . . . . . . ,330-7 

Rear Shock Absorbers and 
Springs (Sport Wagon models) . . . . . ,330-9 
Rear shock absorber, removing 
and installing . . . . . . . . . . . . . . . . . . . . . . . ,330-9 
Coil spring, removing and installing . . . . . ,330-1 1 
Air spring, removing and installing . . . . . . ,330-12 

Rear Suspension Arms, 
Subframe and Bushings . . . . . . . . . . ,330-13 
Rear suspension arm components . . . . . . ,330-1 3 
Swing arm, removing and installing 
(sedan models) . . . . . . . . . . . . . . . . . . . . . ,330-1 4 
Swing arm, removing and installing 
(Sport Wagon models) . . . . . . . . . . . . . . . ,330-16 
Swing arm ball joint, replacing . . . . . . . . . ,330-1 9 
Upper rear control arm, removing 
and installing (sedan models) . . . . . . . . . . .330-22 
Upper rear control arm, removing 
and installing (Sport Wagon models) . . . . .330-23 
Upper front control arm (traction strut), 
removing and installing . . . . . . . . . . . . . . . ,330-25 
Rear axle assembly, removing and 
installing (sedan models) . . . . . . . . . . . . . ,330-26 
Rear axle assembly, removing and 
installing (Sport Wagon models) . . . . . . . ,330-28 
Rear subframe mounting bushings, 
removing and installing . . . . . . . . . . . . . . . .330-31 

Rear Wheel Bearings . . . . . . . . . . . 
Rear wheel bearing carrier, removing 
and installing (sedan models) . . . . . . . 
Rear wheel bearing carrier, removing 
and installing (Sport Wagon models) . . 
Rear wheel bearing, replacing . . . . . . . 

Rear Stabilizer Bar 
Stabilizer bar, removing and installing . 
Stabilizer bar link, removing 
and installing . . . . . . . . . . . . . . . . . . . . 
Electronic Height Control (EHC) 
Component Replacement . . . . . . . 
Electronic height control (EHC) 
components . . . . . . . . . . . . . . . . . . . . .  
Air compressor pump relay, removing 
and installing . . . . . . . . . . . . . . . . . . . . 
EHC control module, removing 
and installing . . . . . . . . . . . . . . . . . . . . 
Air supply unit, removing and installing 
Ride height sensor, removing 
and installing . . . . . . . . . . . . . . . . . . . . 



330-2 

I Rear Suspension 

This repair group covers removal and replacement of E39 
rear suspension components. A general description of sus- 
pension systems and ride height specifications can be found 
in 300 Suspension, Steering and Brakes - General. 

CAUTIOI\C 
Some E39 models are equipped with aluminum suspen- 
sion components. The following cautions apply: 

Due to the chemical and corrosion characteristics of 
aluminum, do not bring into contact with battery acid. - Do not clean with wire brushes with brass or iron bris- 
tles. Only use brushes with stainless steel bristles. 

Do not expose to flying sparl~s from grinding/cutting op- 
erations. 

* Do not subject to steel welding splashes. 

0 Do not expose to temperatures over 80°C (176°F). 
even for shortperlods. Temperatures in painting facili- 
ties are not a problem. 

Special tools 

Special service tools are required for some of the work de- 
scribed in this repair group. Most of these tools are special- 
ized press jigs and pullers that might be replaced by standard 
pullers of various sizes. 

Read the procedures through before beginning any job. 

< Strut upper mounting nut socket 
(Tool No. BMW 31 2 21 0) 

I Axle shaft removal and installation set 

Spring compressor 
(Tool No. BMW 31 3 340.31 3 350) 



Rear suspension/ 

31 3 333 
"I Rubber bushing removal tool set 

(Tool No. BMW 33 3 331,33 3 332,33 3 333,33 3 334) 

4 Subframe mount removal set 
(ToolNo.BMW334 140,334148,334149,334151,334 
155.33 4 156) 

4 Subirame mount tool set 
(Tool No.BMW334151,34140,334155,334154) 

4 Rear wheel bearing carrier mount tool set 
(ToolNo.BMW334151,334152,334153,334154,334 
156,334157) 

4 Subframe mount installation set 
(Tool No. BMW 33 4 153,33 4 155,33 4 156,33 4 157) 

Slide hammer set 
(Tool No. BMW 33 4 201,33 4 202,33 4 203) 

13 4 201 
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Rear Suspension 

Rear suspension variations 

1. Coil spring 

2. Strut 

3. Final drive (differential) 

4. Rear subframe 

5. Upper rear control arm 
(wishbone) 

6. Subframe mounting bushing 

7. Drive axle 

8. Upper front control arm 
(traction strut) 

9. Swing arm (lower control arm) 

10. Integral link 

12. Air spring 
I 

Waaon 

11. Shockabsorber 

a m 3  withair s ~ r i i a s  
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Rear Suspension 

REAR STRUTS AND SPRINGS 
(SEDAN MODELS) 

Rear strut assembly, removing and 
installing 

Replace struts and coil springs in pairs only. 

- Raise car and remove rear wheels. 

WARNING - 
Male sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Remove rear parcel shelf: 

Remove rear seat headrests by pulling straight up. 

Remove both rear roof pillar (C-pillar) trim panels. 
Unbolt rear seat belt anchors. See 720 Seat Belts. 

Models with fixed rear seat: Remove rear seat backrest. 
See 520 Seats. 

* Models with fold-down rear seat: Remove rear seat back- 
rest side sections. See 520 Seats. Fold down backrest. 

* Working inside trunk, remove roller blind mounting nuts 
and bolts, if applicable. Also disconnect roller blind har- 
ness connector at right edge of rear seat backrest. 

Gently pry rear speaker cover grilles and rear window defog- 
ger grilles (A) out of parcel shelf. 

Carefully remove seat belt and headrest mount finisher 
strips (B). 
Remove middle seat headrest anchor bolts (C). Remove 
headrest anchor. 
Remove expansion rivets (arrows) and lift out parcel shelf. 

- Remove rear speakers. 

- Remove rear wheels. Remove wheel arch trim 

- Support rear wheel bearing carrier. 

CAUTION- 
The strutassembly prevents the drive axle and wheel bearing 
carrier from dropping too far. Supporting the wheel bearing 
carrierbefore disconnecting the strut mounting fasteners pre- 
vents damage to the brake hose, parking brake cable and 
drive axle CV joints. 
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Rear Suspension 

4 Remove rear strut top cover. Remove upper strut mounting 
nuts (arrows). 

Remove strut assembly lower mounting bolt (arrow). 

Disassemble strut and spring assembly as described below 
in Rear strut assembly, disassembling and reassem- 
bling. 

Installation of assembly to car is reverse of removal, noting 
the following: 

Make sure all threaded bolts, nuts and mating surfaces are 
clean. 

Install strut assembly top mount using new self-loclting 
nuts. 

Malte sure long lower strut bushing fits in hole in wheel 
bearing carrier. 

Tightening torques 

Strut to wheel bearing carrier 127 Nm (94 it-lb) 

Strut mount to body 

Gray fasteners 28 Nm (21 ft-lb) 

Yellow fasteners 24 Nm ( 18 it-lb) - 
Road wheel to hub 120 i lO Nm (89i7ft-lb) 



Rear ~ u s ~ e n s i o n l  

Rear strut assembly, disassembling and 
assembling 

Replace struts and coil springs in pairs only 

Replacing the upper strut mount, spring or strut requires that 
the strut assembly first be removed from the car, as described 
earlier. Strut disassembly requires a spring compressor. 

WARNING- 
Do not attempt to disassemble the strut without a spring com- 
pressor designed specifically for the job. 

- Remove strut assembly from car as described in Rear strut 
assembly, removing bnd installing 

4 Mount spring compressor (BMW special tools 31 3 340 and 
31 3 350 or equivalent) in shop vice. Install correct-sized 
spring retainers (A). 

WARNING- 
Do not attempt to disassemble the struts without a spring 
compressor designed specifically for this job. 

* Prior to using the spring compressor checlc its opera- 
tion. Do not use a spring compressor that is damaged. 
Do not make any modifications to the spring compres- 
sor. 

Never use an impact wrench to compress or relieve 
tension when using a spring compressor. 1 

- Place strut assembly coil spring in spring retainers. Com- 
press spring until force on upper strut mount is relieved. 

Remove strut top mount self-locking nut with BMW special 
tool 31 2 21 0 while counterholding strut shaft with a box end 
wrench. 

- Remove upper strut mount and related components. Sepa- 
rate strut from spring. 

NOTE- 
Store the removed shock absorber upright Do not allow it to 
lie horizontally or upside down for any length of time. If incor- 
rect storage has occurred, place the shoclc absorber upright 
with the rod fully extended for at least 24 hours. 

- Replace strut, rubber bumper, upper strut mount or spring, 
as needed. 

NOTE- 
Relieve tension on spring compressor slowly and carefully. 
Fit new spring in spring compressor so that one coil at 
each end is outside spring retainer. 
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Rear Suspension 

4 Compress spring and install it and related components to 
shock absorber. Use new self-locking upper strut mounting 
nut. 

1. Upper strut mount self-locking nut 

2. Washer 

3. Poor road surface adapter 

4. Upper spring seat 

5. Upper strut mount 

6. Upper rubber bumper seat 

7. Rubber bumper 

8. Coil spring 

9. Dust boot 

10. Lower spring seat 

I I .  Strut 

WARNING- 
Male sure the upperself-locking nut is fully tightened before 
releasing the spring compressor. 

Tightening torque 

Upper strut mount to strut shaft 27 Nm (20 ft-lb) 
(M14, replace self-locking nut) 

4 Before releasing spring tension, position upper strut mount 
so that one threaded stud is on a plane with flat end of strut 
bushing at other end of strut. 

- Release spring compressorslowly, positioning spring ends in 
shoulders of spring seats. 

- Reinstall strut assembly in vehicle, as described above in 
Rear strut assembly, removing and installing. 



-- 
C. - -  -- - -- Rear ~ u s ~ e n s i o n l  

Depending on year and model applications, the Sport Wagon 
rear suspension may be equipped with: 

Conventional shock absorbers and coil springs 

Electronic height control (EHC) system which incorporates 
air springs 

NOTE- . Suspension and EHC troubleshooting is covered in 300 
Suspension, Steering and Brakes-General. 
EHC system repairs, other than air spring replacement, 
are covered in Electronic height control (EHC) compo- 
nent replacement. 

Replace shock absorbers and springs in pairs only. 

Rear shock absorber, removing and 
installing 

- Raise car and remove rear wheels, 

WARNING- 
Male sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

CAUTION- 
If working on a vehicle with compressedairshock absorbers, 
disable air supply pump by disconnecting electrical plug be- 
fore performing any repairs. Pump is located beneath a cover 
under the spare tire in the floor of the cargo compartment. 

- Support swing arm from below 

C A U T I O G  
The shock absorber prevents the drive axle and wlieel bear- 
ing carrier from dropping too far. Supporting the wheel bear- 
ing carrier before disconnecting the shock absorber 
mounting fasteners prevents damage to the brake hose, 
parking brake cable and drive axle CVjoints. 

- Working in cargo compartment, remove carpet. Remove tri- 
angular upper shock mount covers located beside spare tire 
well. 

- If applicable: Detach air supply line from shock absorber. 
Plug ports and lines to keep out dirt. 
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/Rear Suspension 

- Remove rubber protective cap from shock absorber upper 
mount. 

- Remove shock absorber upper mounting nuts. 

- Remove shock absorber lower mounting bolt. Lower shock 
absorber out of wheel housing. 

< Transfer shock top mounting plate, dust cover (if applicable) 
and related components to new shoclc absorber. 

1. Self-locking nut 

2. Washer 
3. Upper siioclc absorber mount 

4. Rubber bumper seat 

5. Rubber bumper 

6. Dust boot 

7. Shock absorber 

8. Long lower bushing 

Tightening torques 

Shock absorber to upper mount 27 Nm (20 it-lb) 
(M14, replace self-locking nut) 

- Installation on car is reverse of removal, noting the following: 

Make sure all threaded bolts, nuts and mating surfaces are 
clean. 

Install shock absorber upper mount to subframe using new 
self-locking nuts. . Make sure long lower shock absorber bushing fits in hole 
in suspension swing arm. 
Tighten lower shoclc absorber bolt to its final torque once 
car is on ground. 

Tightening torques 

Quick coupling screw to air 2 Nm (18 in-lb) 
shock absorber 

Road wheel to hub 120 &I0 Nm (89 -f7 ft-lb) 

Shock absorber to swing arm 127 Nm (94 ft-lb) 

Strut mount to body 

Gray fasteners 

Yellow fasteners 24 Nm ( 18 it-lb) 
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Rear Suspension 

Coil spring, removing and installing 

Raise car and remove rear wheels. 

WARNING- 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Remove brake caliper and brake disc. Hang brake caliper 
aside with stiff wire. Do not disconnect bralte fluid hose. See 
340 Brakes. 

- Remove exhaust system. See 180 Exhaust System. 

- Disconnect driveshafl from final drive. See 260 Driveshaft. 

- Detach parking bralte cables from mounting bracltets on sub- 
frame. 

< Support final drive unit from below using transmission jack 
and BMW special tool 33 4 390 or equivalent. 

Remove rear suspension subframe mounting bolts (arrows). 

Lower rear subframe until coil springs can be removed. 

When reinstalling springs, replace upper and lower spring 
pads if necessary. 

Slowly lift suspension back into position, making sure coil 
springs are correctly seated in upper and lower spring seats. 

Install and tighten subframe mounting bolts. Note that on 
each bolt, rubber-coated detent plate (arrow) must be in- 
stalled at rear in driving direction 

- Remainder of installation is reverse of removal 

Tightening torques 

Road wheel to hub 12OilO Nm (89i-7 ft-lb) 

Subframe to body 163 Nm (120 ft-lb) 



Rear Suspension 

Air spring, removing and installing 

CAUTION- 
If vehicle is driven with airspring depressurized, the airspring 
will be permanently damaged and must be replaced. 

An air spring is made from a flexible rubber material which 
forms an airtight cavity. It is pressurized by an air supply 
pump activated by an electronic control unit to provide a vari- . . 
able spring rate depending on vehicle load 

CAUTIOIG 
Disable air supply pump by disconnecting electrical plug 
before performing any repairs. Pump is located beneath a 
cover under the spare tire in the floor of the cargo compart- 
ment. 

When removing and installing air connections, extreme 
cleanliness must be followed. Small dirt particles can 
cause leakage in the system. 

Remove luggage compartment floor mat. 

- Working above air spring, loosen quick coupling screw con- 
nection to allow air pressure to escape. 

- Once pressure has been reduced, retighten screw. 

Tightening torque 

Quick coupling screw to air pump 2 Nm (18 in-lb) 

- Remove quick coupler. Plug openings to keep dirt out, 

- Remove air spring mounting clips. 

- Raise car and remove rear wheels. 

Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jaclc stands under 
suspension parts. 

- Working underneath rear suspension, lift wheel bearing car- 
rier to relieve rear spring tension. Then unbolt air spring 
mounting bolt from seat on wheel bearing carrier. Remove air 
spring. 

NOTE- 
Left and right air springs are different. The left air spring is 
marked with a red identification marl. The right air spring is 
marked with a blue identification mark. 
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Rear Suspension 

1 1 4 Check roll fold of air spring (arrows). Reinstall only if roll fold 
is undamaged and formed correctly. 

- To install air spring: 

Check sealing O-rings at air spring inlet. Replace if dam- 
aged. Do not grease O-rings. Reinstall protective plug. 

* Install spring above suspension subframe. Make sure ec- 
centric lug at bottom of air spring fits in recess of subframe 
spring seat. 

Reattach top spring mounting clips. - Reattach air line connections. 

- Remainder of installation is reverse of removal. 

Tightening torques 

Air line connection 2 Nm (1 8 in-lb) 

Air spring to wheel bearing carrier 20 Nm (1 5 ft-lb) 

Road wheel to hub 120 510 Nm (89-F-7 ft-lb) 

REAR SUSPENSION ARMS, 
SUBFRAME AND BUSHINGS 

A damaged suspension arm orworn bushings will change the 
rear wheel alignment and may adversely affect handling and 
stability. 

WARNING- 
Do not attempt to straighten a damaged suspension arm. 
Bending or heating may weaken the original part. Always re- 
olace a damaoed susoension arm. 

Rear suspension arm 
components 

1. Eccentric washer 
(for rear toe adjustment) 

2. Upper front control arm 
(guide link or traction strut) 

3. Outer swing arm bushing and 
integral link 

4. Swing arm (lower control arm) 

5. Upper rear control arm 
(wishbone) 

6. Wheel bearing carrier 

7.  Circlip 

8. Swing arm ball joint 

9. Eccentric washer 
(rear camber adjustment) 



[Rear Suspension 

Swing arm, removing and installing 
(sedan models) 

CAUTION- 
If working on a vehicle with compressed airshock absorbers, 
disable air supply pump by disconnecting electrical plug be- 
fore performing any repairs. 

- Raise rear end of car and remove wheel 

WARNING- 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
sus~ension Darts. 

- Disconnect control rod for ride height sensor if  applicable. 

Remove ABS pulse sensor (arrow) from wheel bearing car- 
rier. 

Remove stabilizer bar link mounting nut (arrow). Press link 
out of swing arm. 

4 Mark location (arrow) of rear camber adjustment washer and 
bolt. 

NOTE- 
Rear camber is adjusted at the inner swing arm eccentric 
rear mounting bolt 

- Support wheel bearing carrier from below. 
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Rear ~ u s ~ e n s i o n l  

Remove fasteners A, B and C while supporting swing arm 
from below. 

Carefully pry swing arm away from mounting points, while 
continuing to support from below. 

Remainder of installation is reverse of removal, noting the fol- 
lowing: 

Use new self-locking nuts. 

lnstall bolt (C) through bracket and arm. Install and tighten 
nut finger tight. 

Install bolts (A) and (6) .  Install and tighten nuts finger tight. 

Line up eccentric camber adjusting bolt with marlts made 
previously. 

Tighten fasteners to final torque only after vehicle has 
been lowered and suspension has settled. 

Have car professionally aligned when job is complete. 

Tightening torques 

ABS pulse sensor to wheel bearing carrier 8 Nm (6 ft-lb) 

Road wheel to hub 120+10 Nm 
(89 i-7 ft-lb) 

Stabilizer link to swing arm 65 Nm (48 ft-lb) 

Swing arm to rear subframe 
(camber bolt M12) (A) 

115 Nm (85 ft-lb) 

Swing arm to rear subframe (B) 58 Nm (43 ft-lb) 

Swing arm to wheel bearing carrier (C) 256 Nm (189 ft-lb) 



Rear Suspension 

Swing arm, removing and installing 
(Sport Wagon models) 

- Raise rear end of car and remove wheel. 

WARNING - 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

CAUJION- 
Model with air springs: Disable air supply pump by discon- 
necting electricalplug beforeperforminganyrepairs. Pump is 
located beneath a cover under the spare tire in the floor of the 
cargo compartment. 

< Model with air springs: Loosen compressed air pipes (ar- 
rows) at air distribution assembly to release system pres- 
sure. 

NOJE- 
Vehicle will stand quite low 

- If applicable: Detach air supply line from shock absorber. 
Plug ports and lines to lkeep out dirt. 

- Model with rear coil springs: Remove cargo compartment 
floor carpet. 

4 Working at top of coil spring, press center cap down or pry 
upward to remove. If pushed down, remove from inside coil 
spring from under car. 

4 Working from underneath, position BMW special tool 
33 2 301 between 2nd and 3rd spring coil from bottom. 

Make sure tool recess faces upward. 
Working in cargo compartment, guide BMW special tool 
33 2 304 from above and thread into special tool 33 2 301. 



Rear ~ u s ~ e n s i o n l  

Working in cargo compartment, attach BMW special tools 
33 2 302,33 2 303 and 33 2 305 to special tool 33 2 304. 

Use special tool 33 2 306 to compress spring. 

Tighten until lower spring coil lifts off spring seat on wheel 
bearing carrier. 

- Disconnect control rod for ride height sensor if applicable. 

4 Remove ABS pulse sensor (arrow) from wheel bearing car- 
rier. 

- Support wheel bearing carrier from below. 

CAUTION- 
The shock absorberprevents the drive axle and wheel bear- 
ing carrier from dropping too far. Supporting the wheel bear- 
ing carrier before disconnecting the shock absorber 
mounting fastenerprevents damage to the brake hose, park- 
ing brake cable and drive axle CVjoints. 

- Remove shock absorber lower mounting bolt 

4 Remove stabilizer bar link mounting nut (arrow). Press link 
out of swing arm. 

4 Mark location (arrow) of rear camber adjustment washer and 
bolt. 

NOTE - 
Rear camber is adjusted at the inner swing arm eccentric 
rear mounting bolt. 
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Rear Suspension 

Remove fasteners A. B and C while supporting swing arm 
from below. 

Carefully pry swing arm away from mounting points, while 
continuing to support from below. 

Remainder of installation is reverse of removal, noting the fol- 
lowing: 

Use new self-locking nuts. 

Install bolt (C) through bracket and arm. Install and tighten 
nut finger tight. 

lnstall bolts (A) and (6). Install and tighten nuts finger tight. 

Line up eccentric camber adjusting bolt with rnarlts made 
previously. 

Make sure long lower shock absorber bushing fits in hole 
in swing arm. 

Tighten fasteners to final torque only afler vehicle has 
been lowered and suspension has settled. 

Have car professionally aligned when job is complete. 

Tightening torques 

ABS pulse sensor to wheel bearing 8 Nm (6 It-lb) 
carrier 

Quiclc coupling screw to air shock 2 Nm (18 in-lb) 
absorber 

Road wheel to hub 120 210 Nm (89i-7 It-ib) 

Shocic absorber to lower control arm 127 Nm (94 ft-lb) 

Stabilizer link to swing arm 65 Nm (48 ft-ib) 

Swing arm to rear subframe (camber 11 5 Nm (85 It-lb) 
bolt M12) (A) 

Swing arm to rear subframe (6) 58 Nm (43 It-lb) 

Swing arm to wheel bearing carrier 256 Nm (189 It-lb) 
(C) 
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Rear suspension1 

Swing arm ball joint, replacing 

- Raise rear end of car and remove wheel. 

Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Sport Wagon model: Support wheel bearing carrier from be- 
low. 

CA UTION- 
The shock absorberprevents the drive axle and wheel bear- 
ing carrier from dropping too far. Supporting the wheel bear- 
ing carrier before disconnecting the shoclc absorber 
mounting fastenerprevents damage to the brake hose, park- 
ing brake cable and drive axle CVjoints. 

- Model with air shock absorbers: Detach air supply line from 
shoclc absorber. Plug ports and lines to keep out dirt. 

- Sport Wagon model: Remove shock absorber lower mount- 
ing bolt. 

4 Remove stabilizer bar link mounting nut (arrow). Press link 
out of swing arm. 

Model with air springs: Disable air supply pump by discon- 
necting electrical plug before performing any repairs. Pump is 
located beneath a cover under the spare tire in the floor of the 
carao comoartment. 

4 Model with air springs: Loosen compressed air pipes (ar- 
rows) at air distribution assembly to release system pres. 
sure. 

WARNING- 
Vehicle will lower when the air pipes are opened. 

- Models with rear coil springs: Remove cargo compartment 
floor carpet. 



Rear Suspension 

4 Models with coil springs: Working at top of spring, press cen- 
ter cap down or pry upward to remove. If pushed down, re- 
move from inside coil spring from under car. 

4 Working from underneath, position BMW special tool 33 2 
301 between 2nd and 3rd spring coil from bottom. 

Make sure tool recess faces upward. 
Working in cargo compartment, guide BMW special tool 33 
2 304 from above and thread into special tool 33 2 301. 

Working in cargo compartment, attach BMW special tools 33 
2 302,33 2 303 and 33 2 305 to special tool 33 2 304. 

Use special tool 33 2 306 to compress spring. 

Tighten until lower spring coil lifts off spring seat on wheel 
bearing carrier. 

- - - 
- 
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Rear Suspension 

4 Remove outer mounting bolt (1) from swing arm. Pull swing 
arm down. 

Remove integral link I swing arm metal bushing locating 
bolt (2). Remove integral link. 

4 Press bushing out of wheel bearing carrier using BMW spe- 
cial tools 33 4 191,33 4 192.33 4 193 and 33 3 333. 



330-22 

I Rear Suspension 

s 4 If necessary, machine special tool 33 4 191 as shown. 

NOTE- 
Slotted end of special tool 33 4 191 points toward wheel 
bearing carrier. 

Press new bushing into wheel bearing carrier using BMW 
special tools 33 4 191,33 4 192,33 4 194 and 33 3 333 until 
bushing collar is flush with carrier (arrows). 

- Install new snap ring 

- Reassembly is reverse of disassembly 

Use new self-locking nuts. 

Tighten fasteners to final torque only after vehicle has 
been lowered and suspension has settled. 

Tightening torques 

Integral link to wheel bearing carrier 105 Nm (77 ft-lb) 

Quick coupling screw to air shock 2 Nm (18 in-ib) 
absorber 

Road wheel to hub 120+lO Nm (89c7ft-ib) 

Shock absorber to lower control arm 127 Nm (94 ft-lb) 

Stabilizer link to swing arm 65 Nm (48 fl-lb) 

Swing arm to wheel bearing carrier (C)  256 Nrn (189 ft-lb) 

Upper rear control arm, removing and 
installing (sedan models) 

- Raise rear end of car and remove wheel. 

WARNING- 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jaclc stands under 
suspension parts. 
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Rear Suspension 

Remove rear control arm: 

Remove inner control arm bolt (A). 
Detach plastic wiring harness support (B). 

* Remove outer control arm ball joint nut (C).  Press ball joint 
out of rear wheel bearing carrier. 

Installation is reverse of removal, noting the following: 

Always use new self-locking nuts. 

Malte sure all threaded bolts, nuts and mating surfaces are 
clean. 

Inner control arm mounting bolt must thread to rear (bolt 
head at front). 

Tighten fasteners to final torque only afler vehicle has 
been lowered and suspension has settled. 

Have car professionally aligned when job is complete. 

Tightening torques 

Control arm to subframe (M12) 110 Nm (81 ft-ib) 

Control arm ball joint to wheel bearing 142 Nm (105 ft-lb) 
carrier (M14) 

Quick coupling screw to air shock absorber 2 Nm (18 in-lb) 

Road wheel to hub 120-flONm 
(89 i7 ft-lb) 

Upper rear control arm, removing and 
installing (Sport Wagon models) 

C A U T I O G  
Disable air supply pump by disconnecting electrical plug be- 
fore perlorming any repairs. Pump is located beneath a cover 
under the spare tire in the floor of the carqo compartment. 

- Raise rear end of car and remove wheel. 

WARNING - 
Make sure the car is firmly supported on jaclc stands de- 
signed for the purpose. Place jaclc stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

Models with rear coil springs: Remove cargo compartment 
floor carpet. 

Worlting at top of coil spring, press center cap down or pry 
upward to remove. If pushed down, remove from inside coil 
spring from under car. 
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Rear Suspension 

4 Working from underneath, position BMW special tool 33 2 
301 between 2nd and 3rd spring coil from bottom. 

Make sure tool recess faces upward. 

Working in cargo compartment, guide BMW special tool 33 
2 304 from above and thread into special tool 33 2 301. 

4 Working in cargo compartment, attach BMW special tools 33 
2 302, 33 2 303 and 33 2 305 to special tool 33 2 304. 

Use special tool 33 2 306 to compress spring. 
Tighten until lower spring coil lifts off spring seat on wheel 
bearing carrier. 

4 Models with air springs: Loosen compressed air pipes (ar- 
rows) at air distribution assembly to release system pres- 
sure. 

WARNING - 
Vehicle will lower when the air pipes are opened. 1 

- Support wheel bearing carrier from below. 

CAUTION- 
The shock absorber prevents the drive axle and wheel bear- 
ing carrier from dropping too far. Supporting the wheel bear- 
ing carrier before disconnecting the shock absorber 
mounting iastenerprevents damage to the brake hose, parl- 
ino brake cable and drive axle CV ioints. 

- Models with air shock absorbers: Detach air supply line from 
shock absorber. Plug ports and lines to keep out dirt. 

- Remove shoclc absorber lower mounting bolt 
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Rear Suspension 

Remove rear control arm: 

Remove inner control arm bolt (A). Push shock absorber 
out of the way to slide bolt out. 

Detach plastic wiring harness support (B). 

Remove outer control arm ball joint nut (C). Press ball joint 
out of rear wheel bearing carrier. 

Installation is reverse of removal, noting the following: 

* Always use new self-locking nuts. 

Maite sure ail threaded bolts, nuts and mating surfaces are 
clean. 

Inner control arm mounting bolt must thread to front (bolt . 
head at rear). 

Make sure long lower shock absorber bushing fits in hole 
in suspension swing arm. 

* Tighten fasteners to final torque only after vehicle has 
been lowered and suspension has settled. 

Have car professionally aligned when job is complete. 

Tightening torques 

Control arm to subframe (M12) 110 Nm (81 ft-ib) 

Control arm ball joint to wheel bearing 142 Nm (105 ft-lb) 
carrier (M14) 

Quick coupling screw to air shocit absorber 2 Nm (18 in-lb) 

Road wheel to hub 

Shoclc absorber to lower control arm 127 Nm (94 it-lb) 

Upper front control arm (traction strut), 
removing and installing 

- Raise rear end of car and remove wheel. 

WARNING- 
Maice sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 

< Mark location of inner control arm eccentric washer (rear toe 
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/ Rear Suspension 

Remove inner control arm eccentric nut and bolt (A) 

Remove control arm ball joint nut (6). Press ball joint out 
of wheel bearing carrier. 

Lifl out control arm. 

Installation is reverse of removal, noting the following: 

Use previously made marks to install eccentric bolt and 
nut. 

Always use new self-locking nuts. 

Tighten fasteners to final torque only after vehicle has 
been lowered and suspension has settled. 

0 Have car professionally aligned when job is complete. 

Tightening torques 

Road wheel to hub 120klONm 
(89 i7 ft-lb) 

Upper front control arm (traction strut) to 60 Nm (44 ft-lb) 
subframe (rear toe adjusting bolt) 

Upper front control arm (traction strut) to wheel 65 Nm (48 ft-lb) 
carrier 

Rear axle assembly, removing and 
installing (sedan models) 

In case of damage to the subframe, or if a pressed-in bushing 
is worn, remove subframe by removing complete axle assem- 
bly. 

- Raise car and remove rear wheels. 

WARNING- 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Remove exhaust system. See 180 Exhaust System 

- Detach driveshaft from differential. See 260 Driveshaft. 

- Remove brake caliper and brake disc. Hang brake caliper 
aside with stiff wire. Do not disconnect brake fluid hose. See 
340 Brakes. 

- Remove lefl and right ABS sensors from wheel bearing car- 
riers. 

- Disconnect parking brake cable from brake shoe expander. 
See 340 Brakes. 

- Remove heat shield from above driveshaft. 
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Rear ~uspensionl 

- If equipped, remove ride height sensor connectors. 

Support final drive unit from below using transmission jack 
(BMW special tools 00 2 030 and 33 4 390 or equivalent). 

NOTE- 
Special tool 33 4 390 will need modifications to cradle the ii- 
nal drive properly. 

4 Remove right and left suspension trim panels (arrow) 

4 Remove right and left lower strut mount bolts (arrow) 

Remove rear suspension subframe by removing 4 mounting 
bolts (arrows). 

Carefully lower rear suspension subframe away from body to 
remove. 
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Rear Suspension 

4 To install, jack subframe into position. Install and tighten sub- 
frame mounting bolts. Note that on each bolt, rubber-coat- 
ed detent plate (arrow) must be installed at rear in driving 
direction. 

Tightening torques 

Rear subframe to body (M12) 163 Nm (120 ft-lb) 

- Remainder of installation is reverse of removal, noting the fol- 
lowing. 

Make sure long lower strut bushing fits in hole in wheel 
bearing carrier. 

111 \ 0 Tighten suspension arm and shoclc absorber fasteners to 
502330036 final torque only afler vehicle has been lowered and sus- 

pension has settled. 

Have car professionally aligned when job is complete 

Tightening torques 

ABS pulse sensor to wheel bearing carrier 8 Nrn (6 ft-lb) 

Brake rotor to hub 16 Nm (12 ft-lb) 

Driveshaft CV joint to final drive flange - MI0 (Tow bolts) 70 Nm (51 ft-lb) 

MB (compression nut) 32 Nm (24 ft-lb) 

Rear brake pad carrler (caliper) to wheel 65 Nm (48 ft-lb) 
bear~ng carrler 

Rear strut to wheel bearlng carrler 127 Nm (94 ft-lb) 

Road wheel to hub 120210Nrn 
(89 57 ft-lb) 

Rear axle assembly, removing and 
installing (Sport Wagon models) 

Incaseof damage to thesubframe, or if apressed-in bushing is 
worn, remove subframe by removing complete axle assembly. 

In Sport Wagon models with conventional coil spring, lower 
subframe slowly, making sure rear springs stay on spring 
seats. 

In models with air suspension (EHC), disable the air supply 
pump, deflate the air springs and disconnect them from the 
wheel carriers before lowering the subframe. 

- Raise car and remove rear wheels. 

WARNING- 



Rear Suspension 

- Remove exhaust system. See 180 Exhaust System. 

- Detach driveshaft from differential. See 260 Driveshaft. 

- Remove brake caliper and brake disc. Hang brake caliper 
aside with stiff wire. Do not disconnect brake fluid hose. See 
340 Brakes. 

- Remove left and right ABS sensors from wheel bearing car- 
riers. 

Disconnect parking brake cable from brake shoe expander. 
See 340 Brakes. 

Remove heat shield from above driveshaft 

If equipped, remove ride height sensor connectors 

CAUTION- 
Models with air springs: Disable air supply pump by discon- 
necting electrical plug before performing any repairs. Pump is 
locatedbeneath a coverunder thespare tire in the floorof the 
carqo compartment. 

Models with air springs: Loosen compressed air pipes (ar- 
rows) at air distribution assembly to release system pres- 
sure. 

WARNING - 
Vehicle will lower when the air pipes are opened. 1 

- Working underneath rear suspension, lift wheel bearing car- 
rier to relieve rear spring tension. Then unbolt air spring 
mounting bolt from seat on wheel bearing carrier. 

4 Support final drive unit from below using transmission jack 
(BMW special tools 00 2 030 and 33 4 390 or equivalent). 

NOTE- 
Special tool 33 4 390 will need modifications to cradle the fi- 
nal drive properly 

4 Remove right and left suspension trim panels (arrow), 
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I Rear Suspension 

Remove right and left lower strut mount bolts (arrow). 

Remove rear suspension subframe by removing 4 mounting 
bolts (arrows). 

Carefully lower rear suspension subframe away from body to 
remove. 

To install, jack subframe into position. Install and t~ghten sub- 
frame mounting bolts. Note that on each bolt, rubber-coat- 
ed detent plate (arrow) must be installed at rear in driving 
direction. 

Models w~ th  coil springs: Fit springs correctly in lower 
spring seats. 

Models with air suspension: Fit eccentric lug at bottom of 
air sprlng in recess of wheel carrier spring seat. 

Tightening torques - 
Air spring to wheel bearing carrier 20 Nm (1 5 ft-lb) 

Rear subframe to body (M12) 163 Nm (120 ft-lb) 

- 



Rear Suspension 

- Remainder of installation is reverse of removal, noting the fol- 
lowing. 

Tighten suspension arm and shock absorber fasteners to 
final torque only afler vehicle has been lowered and sus- 
pension has settled. 

Tightening torques 

ABS pulse sensor to wheel bearing carrier 8 Nrn (6 ft-lb) 

Air line connection 2 Nrn (18 in-lb) 

Brake rotor to hub 16 Nrn (12 ft-lb) 

Driveshaft CV joint to final drive flange - MI0 (Torx bolts) 70 Nrn (51 ft-lb) - MB (compression nut) 32 Nrn (24 ft-lb) 

Rear brake pad carrier (caliper) to wheel 65 Nrn (48 ft-lb) 
bearing carrier 

Road wheel to hub 120i lO Nrn 
(89 i-7 ft-lb) 

Rear subframe mounting bushings, 
removing and installing 

- Remove rear subframe mounting bolts as described earlier. 
Lower subframe approximately 40 - 45 mm (1 -2 in). 

4 Install BMW special tools 33 4 140,33 4 151,33 4 154,33 4 
155,33 4 156 as shown. 

Use hot air gun with a maximum output temperature of 
600°C (1100" F) to heat bushing area of subframe for no 
more than 2 minutes. Remove rubber mount from sub- 
frame. 

CAUTION- 
Aluminum suspension parts may be severely damaged 
witli intense heat 

* Heating for 2 minutes with the recommended heat 
source is intended to keep the temperature of the alu- 
minum parts below the safety threshold of 80°C 
(1 76°F). 

. 



I Rear Suspension 

4 When installing subframe bushing, be sure alignment arrows 
point front and rear. 

Coat new mount with CircolightB anti-friction agent. 

< Draw new bushing into subframe using BMW special tools 33 
4152,334153,334154,334155,334157. 

- Remainder of installation is reverse of removal, noting the fol- 
lowing. 

* Tighten suspension arm and shock absorber fasteners to 
final torque only after vehicle has been lowered and sus- 
oension has settled. 

Rear wheel bearing carrier, removing and 
installing (sedan models) 

- Raise rear end of car and remove wheel 

WARNING- 
Make sure the car is firmly supported on jaclc stands de- 
signed for the purpose. Place jaclc stands underneath struc- 
tural chassis points. Do not place jaclc stands under 
suspension parts. 

4 With an assistant applying brakes, break free and remove 
staked collar nut (arrow). 

- Remove brake caliper and brake disc. Hang brake caliper 
aside with stiff wire. Do not disconnect brake fluid hose. See 
340 Brakes. 

- Disconnect parking brake cable from brake shoe expander. 
See 340 Brakes. 
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4 Remove ABS sensor mounting fastener (arrow) and sensor. 

4 Remove outer swing arm nut (arrow) and bolt 

4 Press out axle shaft using BMW special tools 33 2 117, 
3 3 2 1 1 6 a n d 3 3 2 l l l .  

- Support wheel bearing carrier. Remove lower strut mounting 
fastener. 



(Rear Suspension 

< Remove upper front control arm (traction strut) ball joint 
mounting nut (arrow). Press control arm ball joint out of 
wheel bearing carrier. 

- Repeat above process on upper rear control arm. 

- Remove wheel bearing carrier assembly. 

4 When reinstalling, pull axle shaft through wheel bearing car- 
rier using BMW special tools 33 2 115, 33 2 116 and 33 2 
118. 

- Lightly oil bearing surface of axle collar nut and install. T~ght- 
en collar nut firmly, but do not fully tighten it at this time. 

WARNING- 
For safety reasons, the a l e  collar nut should only be tight- 
ened to its final torque with the wheel installed and the car 
lowered to the ground. However, loading the bearing without 
the nut tightened sufficiently may damage tlie bearing. 
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Rear Suspension 

- Remainder of installation is reverse of removal, noting the fol- 
lowing. 

Always use new self-loclting nuts. 

Make sure all threaded bolts, nuts and mating suriaces are 
clean. 

Make sure long lower strut bushing fits in hole in wheel 
bearing carrier. 

Tighten fasteners to final torque only after vehicle has 
been lowered and suspension has settled. 

Stake axle collar nut after tightening. 

Tightening torques 

ABS pulse sensor to wheel bearing carrier 8 Nm (6 ft-lb) 

Brake rotor to hub 16 Nm (12 ft-lb) 

Rear brake pad carrier (caliper) to wheel 65 Nm (48 ft-lb) 
bearing carrier 

Rear axle shaft to hub (M27) 300 Nm (221 ft-lb) 

Rear strut to wheel bearing carrier 127 Nrn (94 ft-lb) 

Road wheel to hub 120+10 Nm 
(89 i 7  ft-lb) 

Swing arm to wheel bearing carrier 256 Nrn (189 ft-lb) 

Upper front control arm (traction strut) to 65 Nrn (48 ft-lb) 
wheel carrier 

Upper rear control arm to wheel carrier 142 Nrn (105 ft-lb) 

Rear wheel bearing carrier, removing and 
installing (Sport Wagon models) 

- Raise rear end of car and remove wheel. 

WARNING- 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

Models with air springs: Disable air supply pump by discon- 
necting electricalplug beforepedormingany repairs. Pump is 
located beneath a cover under the spare tire in the floor of the 
cargo compartment. 

-- 4 Models with air springs: Loosen compressed air pipes (ar- 
rows) at air distribution assembly to release system pres- 
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- Working underneath rear suspension, lift wheel bearing car- 
rier to relieve rear spring tension. Then unbolt air spring 
mounting bolt from seat on wheel bearing carrier. 

- Models with rear coil springs: Remove cargo compartment 
floor carpet. 

Working at top of coil spring, press center cap down or pry 
upward to remove. If pushed down, remove from inside coii 
spring from under car. 

< Working from underneath, position BMW special tool 33 2 
301 between 2nd and 3rd spring coii from bottom. 

Make sure tooi recess faces upward. 

Working in cargo compartment, guide BMW special tooi 33 
2 304 from above and thread into special tool 33 2 301. 

4 Working in cargo compartment, attach BMW special tools 33 
2 302,33 2 303 and 33 2 305 to special tool 33 2 304. 

Use special tool 33 2 306 to compress spring. 

Tighten until lower spring coil lifts off sprrng seat on wheel 
bearing carrier. 



Rear suspension/ 

4 With an assistant applying brakes, break free and remove 
staked collar nut (arrow). 

- Remove brake caliper and brake disc. Hang bralte caliper 
aside with stiff wire. Do not disconnect brake fluid hose. See 
340 Brakes. 

- Disconnect parking brake cable from brake shoe expander. 
See 340 Brakes. 

Remove ABS sensor mounting fastener (arrow) and sensor. 

Remove outer swing arm nut (arrow) and bolt. 



I Rear Suspension 

4 Press out axle shaft using BMW special tools 33 2 117. 33 2 
116and332111. 

4 Remove upper front control arm (traction strut) ball joint 
mounting nut (arrow). Press control arm ball joint out of 
wheel bearing carrier. 

- Repeat above process on upper rear control arm. 

- Remove wheel bearing carrier assembly. 

4 When reinstalling, pull axle shafl through wheel bearing car- 
rier using BMW special tools 33 2 115, 33 2 116 and 33 2 
118. 

- Lightly oil bearing surface of axle collar nut and install. Tight- 
en collar nut firmly, but do not fully tighten it at this time. 

WARNING- 
For safety reasons, the axle collar nut should only be tight- 
ened to its final torque with the wheel installed and the car 
lowered to the ground. However, loading the bearing without 
the nut tiqhtened suificiently may darnaqe the bearina. 
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I Rear suspension1 

- Remainder of installation is reverse of removal, noting the fol- 
lowing. 

Models with coil springs: Fit spring correctly in lower spring 
seat. 

* Models with air suspension: Fit eccentric lug at bottom of 
air spring in recess of wheel carrier spring seat. 

Always use new self-locking nuts. - Make sure all threaded bolts, nuts and mating surfaces are 
clean. 

a Tighten fasteners to final torque only after vehicle has 
been lowered and suspension has settled. 

Stake axle collar nut afler tightening. 

Tightening torques 

ABS pulse sensor to wheel bearing 8 Nm (6 ft-lb) 
carrier 

Air spring to wheel bearing carrier 20 Nm (15 ft-lb) 

Brake rotor to hub 16 Nm (12 it-lb) 

Rear axle shaft to hub (M27) 300 Nm (221 ft-lb) 

Rear brake pad carrier (caliper) to wheel 65 Nm (48 ft-lb) 
bearing carrier 

Road wheel to hub 120ilONm 
(89 k 7  ft-lb) 

Swing arm to wheel bearing carrier 256 Nm (189 it-lb) 

Upperfrontcontrol arm (traction strut) to 65 Nm (48 ft-lb) 
wheel carrier 

Upper rear control arm to wheel carrier 142 Nm (105 ft-lb) 

Rear wheel bearing, replacing 

< The rear wheel bearing is integrated with its mounting flange. 

1. Torx bolt 

2. Wheel bearing and mounting flange 

3. Wheel hub 

4. Collar nut 

- Raise rear end of car and remove wheel. 

WARNING - 
Make sure the car is firmly supported on jaclc stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 
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Rear Suspension 

4 With an assistant applying brakes, break free and remove 
staked collar nut (arrow). 

- If equipped, disconnect brake pad sensor connector at brake 
caliper. 

- Remove brake caliper assembly and rotor. See 340 Brakes. 
Leave brake hose connected to caliper. Suspend caliper as- 
sembly from chassis using stiff wire. 

- Remove ABS pulse sensor at wheel bearing carrier. 

Remove drive flange from bearing assembly using impact 
style puller (BMW special tools 33 2 116, 33 4 201/202/203 
or equivalent). 

CAUTION- 
The wheel bearing is destroyed when the drive flange is re- 
moved. Do not attempt to reuse bearing. 

4 Remove four wheel bearing flange (Torx) bolts (arrows) 
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Rear Suspension 

4 Remove wheel bearing assembly. 

4 Remove inner wheel bearing race with BMW special tools 33 
1 312 and 00 7 500 or equivalent. 

- Install new wheel bearing assembly. Malte sure mounting 
surfaces are free of dirt and grease. 

Tightening torques 

Wheel bearing to wheel bearing carrier (use new Tom bolts) 

Stage 1 30 Nm (22 ft-lb) 

Stage 2 90" torque angle 

4 Reinstall wheel hub. 

Lightly oil wheel bearing and axle shaft contact surfaces on 
wheel hub. 

Use BMW special tools 33 2 115,33 2 116 and 33 2 118 
or equivalent press tools to press wheel hub to bearing. 

CAUTION- 
BMWspecifies speclaltools to pull the wheel hub through the 
wheel bearing into position. If using alternative tools, be sure 
to support the bearing inner race when pressing orpulling the 
hub into place. 

- Lightly oil the bearing surface of the axle collar nut and install. 
Tighten collar nut firmly, but do not fully tighten it at this time. 

WARNING- 
For safety reasons, the axle collar nut should only be tight- 
ened to its final torque with the wheel installed and the car 
lowered to the ground. However, loading the bearing without 
the nut tightened sufficiently may damage the bearing. 
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/Rear Suspension 

- Install ABS sensor and road wheel. 

- Lower car to ground. With an assistant applying brakes, use 
new axle collar nut to tighten to final torque. Stake nut. 

- Remainder of installation is reverse of removal 

Tightening torques 

ABS pulse sensor to wheel bearing carrier 8 Nm (6 ft-lb) 

Brake disc to hub 16 Nm 

Rear brake pad carrier (caliper) to wheel 65 Nm (48 ft-lb) 
bearing carrier 

Rear axle shaft to hub (M27) 300 Nrn (221 ft-lb) 

Road wheel to hub 120F10 Nm 
(89 ?7 ft-lb) 

The rearstabilizer bar is mounted to the rear subframe and at- 
tached via stabilizer bar linlts to the lower swing arms. 

Stabilizer bar, removing and installing 

- Raise rear end of car. 

WARNING - 
Make sure the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands underneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Paint mark stabilizer bar on left side for ease of assembly. 

Remove stabilizer link fastener (A) on each side. Press out 
stabilizer link ball joints. 

Remove stabilizer support bracket fastener (B) on each 
side. 

Remove stabilizer bar. 

Installation is reverse of removal. Use previously made paint 
mark for reassembly. 

Tightening torques 

Stabilizer link to stabilizer bar 42 Nm (32 ft-lb) 

Stabilizer bar bracket to sublrame (ME) 22 Nm (1 6 fi-lb) 



Rear Suspension 

Stabilizer bar link, removing and installing 

Remove stabilizer link mounting nut (arrow) at stabilizer bar. 

4 Remove stabilizer link mounting nut (arrow) at swing arm 

- Press out stabilizer link ball joints 

- Installation is reverse of removal 

Tightening torques 

Stabilizer link to swing arm 65 Nrn (48 ft-lb) 

Stabilizer link to stabilizer bar 42 Nm (32 ft-lb) 
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Rear Suspension 

ELECTRONIC HEIGHT CONTROL 
(EHC) COMPONENT REPLACEMENT 
Sport Premium rear suspension is an option on Sport Wagon 
models and standard on 1999 and later V-8 Sport Wagons. 
This suspension incorporates electronic height control (EHC) 
using air springs. 

With vehicle lifted off the ground, if the rear air springs can be 
compressed by hand, either the spring is defective or the sys- 
tem is depressurized. 

Locate EHC faults using BMW scan tools DIS or MoDiC. EHC 
description and some troubleshooting is covered in 300 Sus- 
pension, Steering and Brakes-General. 

Air spring replacement is covered earlier in this chapter. See 
Air spring, removing and installing. 

CAUTION- 
Maintain high levels of cleanliness around air line connec- 
tions when disassembling and assembling air suspension 
components. Even small dirt particles can cause leakage in 
the pressurized system. 

Electronic height control 
(EHC) components 

1. Air spring 

2. 1 liter air reservoir 

3. EHC control module 

4. Air supply distributor 

5. Airsupply pump 
(under spare tire) 

6. Air spring mounting bolt 
(at wheel bearing carrier) 

7. Rear ride height sensors 
(Hall effect) 

8. Air supply pump relay 
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Rear Suspension! 
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Air compressor pump relay, removing and 
installing 

- Working in cargo compartment, remove spare wheel. 

4 Remove air supply pump fasteners (arrows). Turn pump 
over. 

- Turn relay plug 45" and remove relay. 

EHC control module, removing and 
installing 

The EHC control module is mounted on the right side of the 
spare tire well in the cargo compartment. 

- Remove spare tire. 

4 Remove electrical components cover (A). 

- Release control module wiring harness plug loclting clip (B) 
and remove module. 

- Installation is reverse of removal. 

- After assembly, reset ride height using BMW diagnostic scan 
tool DIS. 

Air supply unit, removing and installing 

CAUTION- 
Maintain high levels of cleanliness around air line connec- 
tions when disassembling and assembling air suspension 
components. Even small dirt particles can cause leakage in 
the pressurized system. 

When the airsupply unit is removed for any reason, reset ride 
height using BMW scan tools DIS or MoDiC. 

- Remove spare tire. 

i~B,!n,,ayPubi.l,c~u.c~"~-A~~ R 



Rear Suspension 

4 Remove air line fittings (A) from bottom of air distribution con- 
nectors. 

Cut off wire ties. 

WARNING- 
Vehicle will lower when the air pipes are opened. 

4 Rotate air line distribution connector (A) 45" in direction of 
arrow to remove. 

Rotate electrical connector (B) 45" in direction of arrow to 
remove. 

Compress wiring connector locking clips (arrows) and dis- 
connect wiring harness. 

< Remove air supply unit mounting fasteners (arrows) and re- 
move unit. 

- Installation is reverse of removal. 

When installing air lines always match line colors. 

a After assembly, reset ride height using BMW diagnostic 
scan tool DIS. 
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Rear suspension/ 

Ride height sensor, removing and installing 

Hall effect sensors for vehicle height detection are mounted 
on the left and right sides of the rear suspension. A coupling 
rod mounted between the rear suspension arm and the sen- 
sor arm is used to send a varying voltage signal to the EHC 
control module. 

Raise car and support safely. 

WARNING- 
Male sure the car is firmly supported on jaclc stands de- 
signed for the purpose. Place jaclc stands underneath struc- 
tural chassis points. Do not place jaclc stands under 
sus~ension Darts. 

Working underneath rear of car, remove trim panel (arrow) 
just ahead of suspension subframe. 

Disconnect electrical harness connector from sensor. 

4 Remove control rod mounting nut (arrow).Turn control rod to 
access sensor mounting fastener. 

- Remove sensor mounting fasteners. 

- Remove ride height sensor. 

- Installation is reverse of removal. 

Make sure sensor lever points outward. After assembly, re- 
set ride height using BMW diagnostic scan tool DIS. 

Tightening torques 

Ride height sensor to bracket 5 Nrn (44 lb-in) 

Lever to height sensor 9 Nrn (80 ib-in) 
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Final Drive 

This repair group covers removal and repair informat~on for 
the final drive (differential), axle shafts. CV joints, CV joint 
boots, and final drive seal replacement. 

Internal repairs of the differential assembly are not covered in 
this manual. 

Special tools 

BMW recommends some special tools for the removal of the 
drive axles as well as the installation of rear differential input 
and output drive flange seals. Some common pullers and 
drifts can often be substituted for these tools. 

4 Drive flange holder 
(Tool No. BMW 2 30 020) 

< Drive flange puller 
(ToolNo.BMW31 2101 131 2102131 2103131 2104) 

< Drive pinion set 
(Tool No. BMW 33 1 340) 

4 Clamp~ng tool set 
(ToolNo.BMW332101 13321021332103) 



Final Drive 

4 Output shaft tool set 
(ToolNo. BMW332111 1332114 /332115 /3321161  
33211713321181332119) 

4 Trailing arm tool set 11 (Tool N O  BMW 33 3 331 I 33 3 332 1 33 3 333 133 3 334) 

4 Final drive mount set 
(ToolNo. BMW334151 / 334152 /334153 /334154 /  
3341551334156133415713341581334159) 

< Differential mount press set 
(Tool No.BMW334161 1334162133416413341651 
33 4 166) 

33 4 161 

Q Differential mount press set 
(ToolNo. BMW334171 / 334172 /334173 /3341  174) 

. . 

33 4 181 4 Differential mount press set 

33 
(Tool No. BMW334181 133418213341831334184) 

Support tube set 
(ToolNo.BMW334191133419213341931334194) 

33 4 192 

33 4 191 
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4 Final drive output shaft seal tool 
(Tool No. BMW 33 4 250) 

4 Pulling set 
(Tool No. BMW 33 4 401 / 33 4 402 / 33 4 403 133 4 404 / 
33 4 405 / 33 4 406) 

Aluminum suspension components 

In order to reduce vehicle weight, aluminum suspension com- 
ponents are ~ s e d  in some models. A tesl w l h  a magnet wi.1 
eas'ly reveal lhe metal Lseo. I f  working with a u m i n ~ m  com- 
ponents, be sure to read and follow the cautions below. 

CAUTIOI\C 
Due to the chemical and corrosion characteristics of alumi- 
num, do not bring into contact with battery acid. 

Do not use wire brushes with brass or iron bristles. 
Only use brushes with stainless steel bristles. 

Do not expose to flying sparks from grinding/cutting op- 
erations. 

Do not subject to steel welding splashes. 

Do not expose to temperatures over 80°C (176"F), 
even for short periods. Temperatures in painting facili- 
ties are not a problem. 



Final Drive 

Final drive, removing and installing 

- Raise rear of car. 

WARNING- 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place the jaclc stands beneath struc- 
tural chassis ~oints. Do not i lace iaclc stands under 

( suspension barfs. 

Remove exhaust system. See 180 Exhaust System. 

Disconnect drive shaft from final drive. See 260 Driveshaft. 

Remove drive axle CV joint bolts (arrows) at left and right 
sides. Suspend drive axles from body using stiff wire. 

4 Support final drive with BMW special tool 33 4 390. 

* Remove front final drive mounting bolt. 

Remove rear final drive mounting bolts (2). 

Carefully lower final drive unit. 

- To install, use BMW special tool 33 4 390 to lift final drive into 
place. 

CA UTIOP& 
The following sequence must be used when installing the fi- 
nal drive to prevent torsion stress on the final drive during in- 

Install mounting bolts and finger tighten only. 

Remove final drive support. 

Tighten both rear mounting bolts. 

Tighten front mounting bolt. 

NOTE- 
Use new self-locking nuts. 

- Check differential oil level. See Differential oi l  level, check- 
ing. 

- Remainder of installation is reverse of removal. 



Final Drive 

Tightening torques 

F~nal drive to rear axle carrier 105 Nm (77 it-lb) 

Driveshaft CV joint to final drive flange - MlO (Torx bolt) 70 Nm (51 ft-lb) - M8 (compression nut) 32 Nm (24 ft-lb) 

Drive axle to final drive ilange 

Torx bolts (M10) 83 Nm (61 ft-lb) 

Torx bolt with rlbbed teeth (M10) 64 Nm (47 ft-lb) 

Torx bolt wlth ribbed teeth (MI0 sliver) 80 Nm (59 ft-lb) 

Torx bolt with ribbed teeth (M10 black) 100 Nm (74 ft-lb) 

* Torx bolt with ribbed teeth (M12) 135 Nm (100 ft-lb) 

Differential oil level, checking 

The E39 differential is filled with lifetime oil that ordinarily 
does not need to be changed. BMW recommends using only 
a specially formulated synthetic gear oil (SAF-XO) that is 
available through an authorized BMW dealer parts depart- 
ment. For additional information on this lubricant and any oth- 
er lubricants that may be compatible, contact an authorized 
BMW dealer service department. 

< Check rear differential oil level at filler plug (arrow). 

- Check lubricant level with car on a level surface: 

Level is correct when fluid just reaches edge of filler hole. 

I f  necessary, top up fluid. 
* Replace filler plug sealing ring. 

Install and tighten oil filler plug when oil level is correct. 

NOTE- 
Use either a 14 mm or 17 mm Allen socket to remove the 
drain plug. 
I f  car is raised in the air. i t  should be level when checkino " 
or filling final drive fluid level. 

- Tightening torque - 
Filler plug to final drive housing 70 Nm (52 ft-lb) - 



Final Drive 

Final drive input shaft seal, replacing 

- Remove exhaust system. See 180 Exhaust System 

- Remove drive shaft. See 260 Driveshaft. 

< Lift out collar nut locking plate (arrow). 

4 While counterholding drive flange with special BMW tool 23 

23 0 020 0 020 loosen and remove collar nut. 



/Final Drive 

4 Remove final drive input flange using BMW special tools 31 
2 101,31 2 102,31 2 103 and 31 2 104 or equivalent. 

Using BMW special tool 00 5 010 or equivalent remove seal 
from final drive housing. 

1 

4 Drive new seal into place until its fully seated using BMW 
special tools 00 5 500, 33 3 440 and 33 3 470 or equivalent. 
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Final Drive 

Coat drive flange sealing area and seal lip with differential oil. 

* Install drive flange on pinion shaft. 

Using BMW special tools 23 1 300,33 1 341 and 23 1 302 
press drive flange on to pinion shaft only to extent as to al- 
low collar nut to be installed. 

4 Tighten collar nut only until previously marked points are 
aligned (arrow). 

CAUTION- 
Do not underany circumstances tighten collarnut beyond the 
markedpoints, othe~l ise clamping sleeve will have to be re- 
placed. 

- Using a suitable drift, install new collar nut locking plate 
Stalte plate in place. 

- Remainder of installation is reverse of removal. 

- Check and, if necessary, set differential oil level. See Differ- 
ential o i l  level, checking. 

Tightening torque 

Driveshaft CV joint to final drive flange 

MI0 (Torx bolt) 70 Nrn (51 ft-lb) 

ME (compression nut) 32 Nrn (24 ft-lb) 
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Final Drive 

Final drive output shaft seals, replacing 

- Remove exhaust system (if necessary). See 180 Exhaust 
System. 

Remove drive axle CV joint bolts 
axle from body using stiff wire. 

(arrows). Suspend drive 

4 Drive out final drive output flange using soft faced hammer. 

4 Remove seal using BMW special tool 00 5 010 and 32 1 060 
or equivalent. 
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< Coat seal with differential oil and drive into place using BMW 
special tools 00 5 500 and 33 4 250 or equivalent. 

Replace snap ring (arrow) on final drive output flange shaft. 

Coat output flange shaft with differential oil where it con- 
tacts shaft seal. . Push output flange into final drive until flange splines en- 
gage splines of differential gear and snap ring can be 
heard to snap into place. 

- Remainder of installation is reverse of removal. 

Check and, if necessary, set differential oil level. See Dif- 
ferential o i l  level, checking. 

Tightening torques 

Drive axle to final drive flange 

Torx bolts (M10) 83 Nm (61 ft-lb) 

Torx bolt with ribbed teeth (M10) 64 Nm (47 it-lb) 

Torx bolt with ribbed teeth (Mi0 silver) 80 Nm (59 ft-lb) 

Torx bolt with ribbed teeth (MI0 black) 100 Nm (74 ft-lb) - Torx bolt with ribbed teeth (M12) 135 Nm (100 ft-lb) 
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Final drive cover, removing and installing 

- Remove final drive. See Final drive, removing and install- 
ing. 

I 1 4 Remove fasteners (arrows) from rear cover and remove cov- 
er. 

Clean cover and final drive housing sealing surfaces. 

Install new gasket with cover. 
* Installation is reverse of removal. 

- Check differential oil level. See Differential o i l  level, check- 
ing. 

Tightening torque 

Final drive cover to final drive housing 

. M10 (8.8 grade) 45 Nm (33 ft-lb) 

M10 (10.9 grade) 90 Nm (66 ft-lb) 

Final drive mounts, replacing 

- Remove final drive. See Final drive, removing and install- 
ing. 

Rear final drive mounts 

- Remove rear final drive rubber mounts using BMW special 
too ls333314,333315,334 181, and334  183. 

4 Coat new mount with CircolightB anti-friction agent and in- 

. 

stall, noting the following: 

Long bushing on mount must face forward (arrow). 

A shows installation position of mounts. 
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Front final drive mount 

4 Remove front final drive mount using BMW special tools 33 
3312,333314, 333315,334161 and334162. 

I i 4 Coat bearing sleeve in rear axle carrier and rubber mount 
with ~ i r c o l i g h t ~  anti-friction agent. 

Slide rubber mount from side with large diameter into 
BMW special tool 33 4 165. 

Milled recess (A) makes firm contact with rear axle carrier 
when top rubber mount is tightened down. 

The slolled srde ot r11e rubber mounl must be ar r#ghl angles 
lo rhe groove rn specal roo/ 33 '1 165 and shoulo be lrghrened 

I down ~ransversely across the vehicle axis. I 

Draw rubber mount in firmly with BMW special tools 33 3 
314,333315,334164,334165and334166. 

NOTE- 
Male sure special tool 33 4 166 is properly seated. 

0 Rubber mount must locate flush in rear axle carrier. I f  nec- 
essary, rotate special tool 33 4 164 through 90" and draw 
in overlap. 

- Remainder of installation is reverse of removal 
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Drive axles use constant-velocity (CV) joints on both ends. 
For replacement parts, only CV joint boots or complete axles 
are offered by BMW. The procedure for drive axle removal 
varies for sedan and sport wagon. Follow the appropriate pro- 
cedure below. 

Drive axle assembly 

1. lnner CV joint 

2. Drive axle 

3. Outer CV joint 

4. Collar nut 

5. Outer CV boot kit 

6. lnner CV boot kit 

7. Circlip 

8. Dust cover 

9. Reinforcement 

10. Torx bolt 

Drive axle, removing and installing (sedan) 

4 With an assistant applying brakes, break free staked collar 
nut (arrow) at center of rear wheel hub. Do not remove com- 
pletely. 

NOTE- 
The drive flange collar nut is tightened to a torque of over 300 
Nm (221 ft-lb). Male sure the car is firmly on the ground. 

- Raise rear of car. Remove rear wheel 

WARNING - 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place the jack stands beneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Remove f~nal drrve. See Final drive, removing and install- 
ing. 
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4 Remove staked collar nut and press output shafl out of wheel 
hub with special BMW tool 33 2 111/116/117. 

- Remove drive axle. 

- Installation is reverse of removal, noting the following: 

Use a new collar nut. 

a Apply a light coating of oil to contact face of collar nut and 
install it loosely. 

* Install road wheel and lower car to ground. - With an assistant applying brakes, tighten drive axle collar 
nut to its final torque. 

Stake collar nut. 

Tightening torques - 

Drive axle collar nut to drive flange M27 300 Nrn (221 ft-lb) 

Drive axle to differential flange 

* M10x20 rnm black Torx bolt 83 Nrn (61 ft-lb) 

M10x20 rnrn silver Torx bolt 100 Nrn (74 ft-lb) 

Road wheel to hub 120 Nrn f 10 (89 ft-lbf7) 

Drive axle, removing and installing 
(Sport Wagon) 

4 With an assistant applying brakes, brealc free staked collar 
nut (arrow) at center of rear wheel hub. Do not remove com- 
pletely. 

NOJE- 
The drive flange collar nut is tightened to a torque of over 300 
N m  (221 ft-lb). Make sure the car is firmly on the ground. 

WARNING - 
Disable airsupply pump (if applicable) by disconnecting elec- 
tricalplug before performing any repairs. Pump is located be- 
neath a cover under the spare tire in the floor of the cargo 
compartment. 

- Raise rear of car. Remove rear wheel. 

WARNING - 
Malce sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place the jack stands beneath struc- 
tural chassis points. Do not place jack stands under 
suspension parts. 

- Models with rear coil springs: Remove cargo compartment 
floor carpet. 
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Worlting at top of coil spring, press center cap down or pry 
upward to remove. If pushed down, remove from inside coil 
spring. 

4 Worlting from underneath, position BMW special tool 33 2 
301 between 2nd and 3rd spring coil from the bottom. 

Make sure tool recess faces upward. 
Worlting in cargo compartment, guide BMW special tool 33 
2 304 from above and thread into special tool 33 2 301. 

4 Worlting in cargo compartment, attach BMW special tools 33 
2 302.33 2 303 and 33 2 305 to special tool 33 2 304. - Use special tool 33 2 306 to compress spring. 

Tighten until lower spring end lifts off spring seat on wheel 
bearing carrier. 

- Model with air springs: Loosen compressed air pipes at air 
distribution assembly to release system pressure. 

WARNING- 
The vehicle will lower when tlie airpipes are loosened. 

- Remove final drive. See Final drive, removing and install- 
ing. 
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4 Remove staked collar nut and press output shaft out of wheel 
hub with special BMW tool 33 2 11 111 161117. 

- Remove drive axle 

- Installation is reverse of removal, noting the following: 

* Use a new collar nut. - Apply a light coating of oil to contact face of collar nut and 
install it loosely. 

Install road wheel and lower car to ground. 

* With an assistant applying brakes, tighten drive axle collar 
nut to its final torque. 

Stake collar nut. 

Tightening torques 

Drive axle collar nut to drive flange M24 300 Nrn (221 ft-lb) 

Drive axle collar nut to drive flange M27 300 Nrn (221 ft-lb) 

Drive axle to differential flange 

M10x20 rnrn blaclc Torx bolt 83 Nrn (61 it-lb) - M10x20 rnrn silver Torx bolt l o o  Nrn (74 ft-lb) 

Road wheel to hub 120 Nrn+lO (89tt-lbi-7) 

CV joint boots 

NOTE- 
When replacing a CVjoint boot, use a complete CVjoint 
boot repair kit. The l i t  will include a new boot, clamping 
bands, special lubricant, and a new inner CV joint circlip. 
The l i t  is available from an authorized BMW dealerparts 
department. 
The outer CVjoint cannot be removed from the axle shaft 
In order to replace the outer CV boot, i t  is necessary to re- 
move the inner joint and boot first. 
I f  the CVjoints are worn or defective, a complete rebuilt 
axle shaft is available from an authorized BMW dealer 
parts department. 

- Remove appropriate axle shaft. See Drive axle, removing 
and installing (sedan), or Drive axle, removing and in- 
stalling (Sport Wagon). 

- Working with axle shaft at bench, cut off old boot clamps and 
remove boot. Clean old grease off joint and shaft. Use new 
grease from CV joint boot kit. 

4 Remove dust cover from CV joint and remove circlip (arrow) 
retaining joint inner hub to axle shaft. 
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4 Support inner hub with BMW special tools 26 1 110 and 
press axle shaft out of joint using BMW special tool 21 2 120. 

- Clean all old lubricant off shaft splines and inner joint splines. 

If the CVjoint must be disassembled for cleaning and inspec- 
tion, be sure to matchmark inner and outer race and interme- 
diate ball cage. This allows reassembly ofparfs in their 
original positions. 

NOTE- 
To inspect a CVjoint, clean away the grease and loolc forgall- 
ing, pitting, and other signs of wear orphysical damage. Pol- 
ishedsurfaces or visible ball traclts alone are not necessarily 
cause forreplacement. Discoloration due to overheating indi- 
cates laclt of lubrication. 

- Slide CV joint boot onto axle shaft 

- Apply LoctiteO270 or an equivalent heavy-duty loclting corn- 
pound to drive axle splines. Position new CV joint on shaft so 
that raised or taller side of hub is facing shaft. 

WARNING- 
Do not let the locking compound contact the balls in the joint. 
Apply only a thin coat to cover the splines. 

While supporting axle shaft with BMW special tool 33 2 130 
press inner hub of CV joint onto shaft. Install a new circlip. 

- Install new boot clamps. 

- Use sealing gel to seal dust cover to CV joint prior to reinstal- 
lation. 

NOTE- 
* Do not let the ball hub pivot too far in the outer ring of the 

joint. Tlie balls will fa1 out. 
Before installing each small boot clamp be sure to 'burp"the 
boot by flexing the CVjoint. A small screwdriver inserted be- 
tween the boot and the axle shafl will help the process. 

CV joint lubricant capacity 

Wheel hub end 80 gram (2.8 oz) 

Differential end 85 gram (3.0 oz) 
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This repair group covers brake service: 

Brake pads, calipers, and disks 

Master cylinder, bralte booster, and parking brake 

ABS 1 ASC and ABS / DSC component replacement 

ABS 1 ASC and ABS 1 DSC system descriptions are covered 
in 300 Suspension, Steering and Brakes - General. 

Special Tools 

BMW requires the use of either the DIS or the MoDiC diag- 
nostic tool to safely and completely bleed the brak~ng and 
traction control systems. Read all procedures through before 
beginning a job. 

< Parking bralte cable adjusting tool 
(Tool No. BMW 34 1 030) 

4 Brake piston expander 
(Tool No. BMW 34 1 050) 

4 Bralte caliper bolt tool (7 mrn Allen) 
(Tool No. BMW 34 1 080) 

34 I 000 

34 1 090 
< Steel wire brush 7 (Tool No. BMW 34 1 090) 



, Brake caliper bolt tool 

4 ASC bleeder wrench 
(Tool No. BMW 34 3 110) 

4 Brake line flare wrench set (12 mm, 14 mm, 17 mm, 19 rnm) 
(Tool No. BMW 34 3 150) 

34 3 152 
34 3 153 

34 3 154 

4 DSC Dressure sensor installation socltet 

4 ABS IASC or ABSI DSC control unit 42-pin harness adapter 
(break-out adapter) 
(Tool No. BMW 34 5 240) 

0 
(Tool NO. BMW 34 5 160) 



E39 brake system 

BMW E39 models are equipped with vacuum power-assisted 
four-wheel disc brakes with an integral Antilock Brake System 
(ABS). Single-piston calipers act on vented front and rear ro- 
tors. A brake pad wear sensor for each axle indicates when 
brake pads need replacement. The dual drum-type parking 
brake system is integrated with the rear brake rotors. 

Electronic braking and stability control 

E39 models were introduced with Automatic Stability Control, 
a computer controlled traction control system that uses the 
AB5 system in conjunction with engine management controls 
to control wheel spin during take-off and maintain vehicle sta- 
bility while braking. 

Added in the 1998 model year was Dynamic Stability Control 
(DSC). This system implements wheel speed modulation 
throughout all stages of driving. For example, DSC is able to 
reduce understeer by applying differing amounts of braking 
force to each wheel, or it can override the engine manage- 
ment system during hard cornering. 

A summary of distinguishing characteristics of the various 
systems is shown in the table E39 electronic braking and 
stability control systems. 

For ABS, ASC and DSC system and component descriptions, 
see 300 Suspension, Steering and Brakes-General. 

WARNING- 
A car with electronic stability control is still subject to normal 
physical laws. Avoid excessive speeds for the road conditions 
encountered. 

E39 electronic braking and stability control systems 

Year (model) 

manuf. up to 911998 
(528i, 540i) 

manuf. from 911999 
(540i optional)* 

From 911 999 
(ail models) 

System 

Automatic Stability Control (ASC) 

Identifiers 

Electronic control module next to glove compartment 
Hydraulic unit in right rear of engine compartment 
No precharge pump 

Dynamic Stability Control 
(Bosch DSC Ill v. 5.3) 

Dynamic Stabil~ty Control 
(Bosch DSC Ill v. 5.7) 

Electronic control module next to glove compartment 
Hydraulic unit in right rear of engine compartment 
Precharge pump in left front of engine compartment, below steering 
fluid reservoir 
Separate rotational rate (yaw) and lateral acceleration sensors 

Control modulelhydraulic unit in right rear of engine compartment 
No precharge pump 
Combined rotational rate (yaw) and lateral acceleration sensors 
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Troubleshooting 

Brake performance is mainly affected by three things: 

Q Level and condition of brake fluid 

Ability of bralte system to create and maintain pressure 

Condition of friction components 

Air in bralte fluid will make the brake pedal feel spongy during 
braking orwill increase the bralte pedal force required to stop. 
Fluid contaminated by moisture or dirt can corrode the sys- 
tem. lnspect the brake fluid inside the reservoir. If it is dirty or 
murky, or is more then two years old, replace fluid. 

To check the function of the master cylinder hold the bralte 
pedal down hard with the engine running. If the pedal slowly 
falls to the floor, either the master cylinder is leaking internal- 
ly, or fluid is leaking externally. 

lnspect the rotors for glazing, discoloration and scoring. 
Steering wheel vibration while braking at speed is often 
caused by warped rotors, but can also be caused by worn 
suspension components. 

When troubleshooting, keep in mind that tire inflation, wear 
and temperature can all have an affect on braking. See 300 
Suspension, Steering and Brakes-General for additional 
suspension and brake system troubleshooting. 

The table Brake system troubleshooting lists symptoms of 
brake problems, probable causes, and suggested corrective 
actions. Unless noted otherwise, relevant repairs are de- 
scribed later in this repair group. 
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Brake system troubleshooting 

/symptom I Probable cause 1 Repairs 

Brake squeal 

Pedal goes to floor when 
bralting 

Low pedal after system bleeding 

Pedal spongy or brakes work 
only when pedal is pumped 

Excessive braking effort 

Brakes pulsate, chatter or grab 

Uneven bralting, car pulls to one 
side, rear braltes loclt 

Brakes drag, bind or overheat 

Brake pad carriers dirty or corroded or 
pads loose (poor fit) in pad carrier 

Braite pads heat-glazed or oil-soaked 

Wheel bearings worn (noise most 
pronounced when turning) 

Incorrectly Installed brake pads, 
parking bralte shoes, or bralte parts 

Brake fluid loss due to system leaks 

Master cylinder or traction control 
system faulty 

Master cylinder faulty 

Air in braite fluid 

Master cylinder or traction control 
system faulty 

Brake pads wet 

Brake pads heat-glazedorfluid-soalted 

Vacuum booster or vacuum hose 
connections to booster faulty --- 
Warped brake rotors 

Brake pads worn 

Brake pads heat-glazed or oil-soaked 

Remove brake pads and clean calipers. Use original 
equipment pads for proper fit and use BMW anti-squeal 
compound during installation, 

Replace brake pads. Ciean rotors. Replace leaking caliper: 
as required. 

Replace worn bearings. See 310 Front Suspension or33C 
Rear Suspension. 

Check component installation. Checldreplace anti-rattle 
springs. 

Checlt fluid level and inspect for signs of leakage. 

Replace master cylinder. Diagnose traction control system 
using factory or compatible diagnostic tool. 

Replace master cylinder. 

Bleed system using factory or compatible diagnostic tool. 

Replace master cylinder. Diagnose traction control system 
using factory or compatible diagnostic tool. 

Use light pedal pressure to dry pads while driving. 

Replace bralte pads and rotors. Replace leaking calipers. 

lnspect vacuum lines. Test vacuum booster and replace as 
required. Test vacuum non-return valve for one-way flow. 

Resurface or replace rotors. 

Replace brake pads. 

Clean rotors. Replace leaiting calipers. 

Incorrect tire pressures or worn tires 

Brake pads on one side of car heat- 
glazed or fluid-soaked 

Caliper or brake pads binding 

Worn suspension components 

Brake caliper or brake pads binding 

Master cylinder or traction control 
system faulty 

lnspect tire condition. Checlt and correct tire pressures. 

Replace brake pads. Clean rotors. Replace leaking 
calipers. 

Clean and recondition brakes. 

Inspect for worn or damaged suspension components. See 
310 Front Suspension or 330 Rear Suspension. 

Ciean or replace caliper. 

Replace master cylinder. Diagnose traction control system 
using faclory or compatible diagnostic tool. 
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Warnings and cautions 

WARNING- . E39 cars require special BMWsen/ice equipment toprop- 
erly bleed the brake hydraulic system. See Bleeding 
Brakes for additional information. 

Semi-metallic and metallic brake friction materials in 
brake pads or shoes may produce dangerous dust. 

Brake fluid is poisonous, corrosive and dangerous to 
the environment. Wear safety glasses and rubber 
gloves when worliing with bralie fluid. Do not siphon 
brake fluid with your mouth. Dispose of brake fluid 
properly 

Do not reuse self-locking nuts, bolts or fasteners. They 
are designed to be used only once and may fail if re- 
used. Always replace them with new self-locliing fas- 
teners. 

CAUTlOI\C 
Immediately clean bralie fluid spilled on painted surfaces 
and wash with water, as bralie fluid will remove paint. 

Always use new brake fluid from a fresh, unopened 
container. Brake fluid will absorb moisture from the air. 
This can lead to corrosion problems in the braking sys- 
tem, and will also lower the fluid boiling point. . Plug open lines and brake fluid ports to prevent con- 
tamination. 

Only tighten brake hoses on front wheels with wheels 
in straight ahead position. 

If carrying out electric welding worlc, be sure to discon- 
nect electrical harness connector from electronic con- 
trol module. 

Do not expose electronic control modules to high sus- 
tained heat, such as in a paint drying booth. Maximum 
heat exposure:-95°C (203 OF) for short periods of time- 
85'C (185°F) for Ions periods of time (approx. 2 hours) 
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Brake bleeding is usually done for one of two reasons: either 
to replace old brake fluid as part of routine maintenance or to 
expel trapped air in the system that resulted from opening the 
brake hydraulic system during repairs. 

Read the Warnings listed below before beginning the bleed- 
ing procedure an on any E39 car. If air enters the ACS or DSC 
hydraulic unit, the factory BMW Service Tester MUST be 
used in conjunction with a bralte pressure bleeder before the 
vehicle is driven. 

The BMW ServiceTester (DISpluslGT1iMoDiC) must be 
used to bleed the braltes if: 

Any hydraulic brake system components are replaced, in- 
cluding bralte lines. 

Air has enter the ABSIASC or ABSlDSC hydraulic unit. 

WARNING - 
* The ASC and DSC systems use electronic controls and a 

sophisticated hydraulic unit Once air enters the hydraulic 
unit, it is very difficult to remove using traditional methods. 
For this reason, pressure brake bleeding should be done 
in conjunction with the BMW Sewice Tester (DIS- 
plus/GTl/MoDiC). The tester electrically cycles the hy- 
draulic unit solenoids in the hydraulic unit while 
pressurized brake fluid is forced through the system. 

When flushing the brake fluid from the system, use ex- 
treme care to not let the brale fluid reservoir run dry If 
air enters the hydraulic unit, the BMW Service Tester 
MUST be used to bleed the brale system before the 
vehicle is driven. 

Always use new brake fluid from an unopened container. It is 
important to bleed the entire system when any part of the hy- 
draulic system has been opened. Be sure to have the special 
equipment needed before beginning the job. 

When bleeding the braltes, start atthe wheel farthest from the 
master cylinder and progress in the following order: 

right rear brake 

left rear brake 

* right front brake 

left front brake 
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Brakes, bleeding 

The procedure below requires a BMW Service Tester (DIS- 
pluslGTl/MoDiC). 

- Determine type of traction control (ASC, DSC with precharge 
pump, DSC without precharge pump). Be sure to use correct 
specification brake fluid, according to application table below. 

Brake fluid applications 

ABS I ASC and ABS / DSC models DOT 4 brake fluid 
with precharge pump (to 911998) 

ABS I DSC models without precharge DOT 4 low viscosity 
pump (911998 and later) brake fluid 

< Remove left side interior ventilation microfilter housing: 

Remove upper cover and microfilter loclting clip (A). 

Release locking clamp (B), and rotate air tube in direction 
of arrow to remove. 

Disconnect wiring harness from hood switch (C) .  
Release filter body mounting clamp (D) and remove lower 
microfilter housing. 

- Top off bralte fluid in reservoir and connect BMW Service 
Tester to 20 pin Data Link Connector (DLC) under hood or 16 
pin DLCIOBD I1 connector under dash. 

- Call up service function Bleeding ABS / ASC or service func- 
tion Bleeding ABS / DSC, depending on installed system. 

- Fill pressure bleeding device with the correct brake fluid and 
connect to brake fluid reservoir and apply pressurize. 

Do not exceed a pressure of 2 bar (29 psi) when pressure 
bleeding the brake system. Excessive pressure will damage 

4 Starting at right rear wheel, connect bleed hose and fluid re- 
ceptacle to bleeder screw (arrow). 

CA UTlON- 
Bleeder hose must always remain submersed in clean brake 
fluid whenever the bleeder valve is open. 
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- Open bleeder screw. Carry out bleeding procedure with 
BMW Service Tester until clear, bubble-free fluid flows. 

Models with DSC: After BMW Service Tester bleeding rou- 
tine has finished, press brake pedal to floor 5 times until 
clear, bubble-free fluid runs out. Close right rear bleeder 
valve. 

Models with ASC: Close right rear bleeder valve. 

- Repeat procedure at left rear brakes. 

- Repeat BMW Service Tester bleeding at right front brakes. 

Models with DSC: After BMW Service Tester bleeding rou- 
tine has finished, press brake pedal to floor 5 times until 
clear, bubble-free fluid runs out. Close right front bleeder 
valve. 

Models with ASC: After BMW Service Tester bleeding rou- 
tine has finished, press brake pedal to floor 12 times until 
clear, bubble-free fluid runs out. Close right front bleeder 
valve. 

- Repeat procedure at left front brakes. 

- Remove brake bleeding apparatus and disconnect BMW 
Service Tester. Top up brake fluid. Check to make sure brake 1 

fluid reservoir cap seal is intact. 

Tightening torques 

Bleeder screws (wrench size) - 7 rnrn screw 3.5 - 5 Nrn (2.5 - 3.7 ft-lb) 

11 rnrn screw 12-16Nrn(9-12ft-lb) 



Brakes 

BRAKE PADS, CALIPERS AND ROTORS 

Brake pads, 
calipers, and rotors 

Braking system 
components 

1. Brake caliper guide bolts 

2. Brake caliper 

3. Brake pad wear sensor 

4. Brake pad anti-rattle clip 

5. Brake pads 

6. Front brake rotor retaining bolts 

7. Front brake rotor 

8. Rear brake rotor retaining bolt 

9. Rear brake rotor 

10. Parking brake shoes with hard- 
ware 

11. Rear brake backing plate 

12. Brake pad carrier 

13. Brake pad carrier retaining bolts 
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Brake pads, checking and replacing 

Brake pads can be replaced without disconnecting the brake 
fluid hose from the caliper or having to bleed the brakes. The 
rotors can be replaced without disassembling wheel hub and 
bearing. Always machine or replace rotors in pairs. Replace 
pads in sets. 

Front and rear brake pad replacement procedures are identical. 

WARNING - 
* Altllough semi-metallic andmetallic brale friction materials 

in brake pads or shoes no longer contain asbestos, they 
produce dangerous dust. 

Treat all brale dust as a hazardous material. 

Do not create dust by grinding, sanding, or cleaning 
brake friction surfaces with compressed air. 

CAUTION-- 
Pressing caliper piston in may cause brake fluid reservoir to 
overflow To prevent this, use a clean syringe to first remove 
some fluid from reservoir. 

Raise car and remove wheels, 

WARNING- 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jack stands under suspension 
parts. 

\ / 4 To measure brake pad lining thickness, insert BMW special 

n 1 tool 34 1 260 at either frontilght wheel or left rear wheel - 
Move wheel until notch for brake wear indicator can be 
seen through wheel opening. 

Insert tip of tool into notch so that the body of tool rests on 
brake pad backing plate (A), and tip touches bralte disc 
(B). 
Replace pads if thickness is 3.0 mm (0.12 in) or less. 

Pry off bralte calipe~ , anti-rattle spring (arrow). 



4 Remove plastic caps from caliper mounting bolts (arrows). 
Use BMW special tool 34 1 080 (7 mm Alien wrench) to re- 
move caliper mounting bolts. Remove caliper from pad carri- 
e r. 

NOTE- 
I f  there is a ridge on brake rotor edge, press caliper pistons 
back into caliper before removing caliper. 

- Check brake rotor thickness. Inspect for rust or damage. if 
necessary replace or machine brake rotors as described lat- 
er. Bralte rotor specifications are given in table below. 

Spread bralte pads using BMW special tool 34 1 050 or 
equivalent. Remove brake pads. 

CA U T I O G  
Pressing caliperpistons in may cause brake fluid reservoir to 
overflow. To prevent this, use a clean syringe to first remove 
some fluid from reservoir. 

NOTE- 
Inner brake pad lias a spring to locate i t  in the caliper piston. 

4 Carefully pry pad wear sensor from brake pad 

- Check caliper dust boots for damage and replace if neces- 
sary. 

- Clean contact surfaces between caliper and caliper carrier. 

C"..., I,.. P,hi..,,,.r.. mm-*ii Ai"i,li "1.i"~"d 
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4 Apply a thin coating of BMW anti-squeal compound to caliper 
contact face (arrow). 

Do not apply grease to brake pad backing plate. 

Right Left 

CAUTION- 
Do not let calliper rubber dust sleeve come in contact with 
anti-squeal compound. The rubber will swell and deteriorate. 

4 Apply a thin coating of BMW anti-squeal compound to bralte 
pad rests (arrows) on pad carrier. 

4 When installing directional brake pads, install the marked 
pads as shown. 

NOTE- 
BMW-supplied (OEM) front brake pads may be marked as di- 
rectionalpads. Aftermarket brands are generally not labeled 
as directional. When installing directional pads, be sure to in- 
stall them as indicated in the illustration. 

- Where applicable, insert brake pad wear sensor into cutout 
in new pad. Push sensor into pad cutout until it locks into 
place. - - 

- 
NOTE- 
If brake lining indicator light illuminatedprior to brake pad re- 
placement, replace wear sensor. 

- Route pad wear sensor wiring through caliper opening and 
under bleeder dust cap. 
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- Remainder of installation is reverse of removal. - Clean brake caliper mounting bolts (7 mm Allen). Replace 
ones which are not in perfect condition. Do not grease. 

Top up brake fluid to MAX marking. - Before driving car, pump bralte pedal several times so that 
brake pads contact brake rotors. 

Check that brake fluid level is correct. Top up if necessary. 

Hold ignition key for at least 30 seconds in accessory po- 
sition without starting engine. This clears any fault codes in 
memory and turns off brake pad warning light. 

Tightening torques 

Brake caliper to pad carrier (7 mm Allen) 

Front caliper 30 Nm (22 It-lb) 

- Rear caliper 28 Nm (21 It-lb) 

Road wheel to hub 120i 10 Nm (89i7 ft-lb) 

Brake rotors, removing and installing 

- Raise car and remove wheels 

WARNING- 
Male sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jack stands under suspension 
parts. 

Remove brake caliper carrier bolts (arrows). Suspend brake 
caliper from chassis using stiff wire. 

NOTE- 
Hydraulic brake line remains connected. 

4 Remove bralte rotor mounting screw (arrow) and remove ro- 
tor. 

- Inspect rotor for cracks, signs of overheating and scoring. 

- Minimum allowable thickness (MIN TH) is stamped on rotor 
hub. Measure rotor braking surface with a micrometer at 
eight to ten different points and use the smallest measure- 
ment. Compare to specifications in table below. 

- If rotor does not pass minimum thickness requirements or is 
damaged, replace rotor. 
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Max. machine limit per 
friction ring side 0.8 mm (0.03 in) I 

Brake rotor reconditioning specifications 

Model 

Replace braite rotors in pairs 

Bralre rotor sizes 

Clean rotor with brake cleaner before installing. 

Front 

Model 

6-cylinder models (5251, 
5281, 530i) 

V-8 models (540i) 

* When installing new rear brake rotors, adjust pariting brake 
as described later, in Parking brake, adjusting. 

Rear 

Vented rotor wear limit (min. thickness) 

Tightening torques 

Braite rotor to hub 16 Nm (12 ft-lb) 

6-cylinder models 
(525i, 5281, 530i) - V-8 models (540i) 

Front 

296 mm (1 1.65 in) 

324 mm (12.76 in) 

Front bralte pad carrler to steering ltnucitle 110 Nm (81 ft-lb) 

Rear 

298 mm (1 1.73 in) 

Rear brake pad carrier to wheel bearing carrier 65 Nm (48 ft-lb) 

20.4 mm (0.80 in) 

28.4 mm (1.12 in) 

Road wheel to hub 120 i lONm 
(89 -t 7 it-lb) 

18.4 mm (0.72 in) 

The brake master cylinder is mounted to the front of the vacu- 
um booster on the driverside bullthead. - 

CAUTION- 
All E39 vehicles soldin the USA are equipped with Antilock 
Braling System (ABS) and either Automatic Stability Control 
(ASC) or Dynamic Stability Control (DSC). In order for the 
braling and stability controls to work properk if the brake 
master cylinder is replaced, make sure that the brake system 
is bled by an authorized BMW dealer or other qualified repair 
facility using the BMW Service Tester. See Brake Bleeding 
earlier in this group. 
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Master cylinder, removing and installing 

CAUTlOI\C 
Brake fluid is highly corrosive and dangerous to the environ- 
ment. Dispose of it properly. 

4 Remove left side interior ventilation microfilter housing: 

Remove upper cover and microfilter locking clip (A). - Release locking clamp (B), and rotate air tube in direction 
of arrow to remove. 

Disconnect wiring harness from hood switch (C). 
Release filter body mounting clamp (D) and remove lower 
microfilter housing. 

4 Remove side trim panel from left rear of engine compartment 
by releasing clips (arrows). 

4 Disconnect bralte fluid level sensor connector (A) from fluid 
reservoir. Remove reservoir cap. . Using a clean syringe, empty bralte fluid reservoir. 

Where applicable, disconnect hydraulic clutch system sup- 
ply line from fluid reservoir duct (5). Keep supply line sup- 
ported and above clutch master cylinder to prevent air 
bubbles from reaching clutch hydraulic system. 
Where applicable, disconnect DSC system precharge 
pump supply line from fluid reservoir duct (C). Secure sup- 
ply line in vertical position to prevent fluid loss. 
Plug open brake fluid lines and ducts to prevent fluid leak- 
age or contamination. 

- Remove brake fluid reservoir by tilting sideways. 
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Disconnect master cylinder brake lines (A) 

Plug open brake lines to prevent contamination. 

Remove master cylinder mounting nuts (6)  and remove 
cylinder. 

NOTE- 
I t  may be necessary to remove the brake booster with master 
cylinder attached due to limited access. Bralce master cylin- 
dercan then be removed from booster. See Brake booster, 
removing and installing later in this repair group. 

- During reinstallation, make sure all nuts, fluid couplings, 
thread bores, and mating surfaces are clean. 

- Mount master cylinder to bralte booster using new sealing O- 
ring and new self-locking nuts. 

CAUTIOI\C 
* Be sure to align master cylinderpushrod and booster 

pushrod. 

* Do not over-torque master cylinder mounting nuts. This 
could damage the brake booster and prevent proper 
vacuum build-up. 

Tightening torque 

Brake master cylinder to brake booster 26 Nm (19 ft-lb) 

- Connect bralte fluid lines to master cylinder. 

Tightening torque 

Brake fluid line to master cylinder 18 Nm (13 ft-lb) 

- Carefully reinstall fluid reservoir using new sealing grommets. 

- Reconnect precharge pump fluid supply hose, if applicable. - 

- Reconnect hydraulic clutch fluid supply hose, if applicable. 

- Remainder of installation is reverse of removal. 

Top up with fresh brake fluid. 
Bleed entire brake system as described earlier 



Brakes 

The brake booster is mounted to the bulkhead on driver's side 
of the engine compartment, directly behind the brake master 
cylinder. Intake manifold vacuum acts on a large diaphragm 
in the brake booster to reduce brake pedal effort. 

Brake booster check valve 

The checlc valve in the bralte booster vacuum line prevents 
contamination from engine backfires and other sources from 
entering the bralte booster. 

Location of check valve varies, depending on year and mod- 
el. 

4 6-cylinder models (528i): 

1. Intake manifold 

2 Hose clamp 
3. Vacuum line 

4. Upper hose bracket 

5. Grommet 
6. From 911998: Check valve in grommet in booster. 

Remove left ventilation filter housing for access. 

7. To 911 998: Check valve in vacuum hose. Remove left 
ventilation filter housing, peel back trim rubber below 
housing and unclip upper hose brackets to access hose 
clamps and valve. 

8. Lower hose bracket 

9. Brake master cylinder 

10. Brake booster 

< 6-cylinder models (525i, 530i): Remove left ventilation filter 
housing to access checlc valve. 

1. Vacuum hose 

2. Hose clamp 
3. Hose bracket 

4. Check valve in grommet in booster 

5. Braite master cylinder 
6. Grommet 

7. Brake booster 

4 V-8 models (540i) to 911998: Check valve (arrow) in vacuum 
line behind left cylinder head. 

- V-8 models (540i) from 911998: Checkvalve in brake booster. 

Remove left ventilation filter housing to access valve. 
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- Pump brake pedal a few times to reduce vacuum in brake 
booster. This makes removal of check valve easier. 

- Remove or loosen hose clamp(s) at check valve. 

- Disconnect hoses. Remove valve to test or replace. 

NOTE- 
If valve is pressed into grommet in vacuum booster, pry it out 
carefully. 

- Reinstall valve using new hose clamps 

NOTE- 
Install the valve so that the molded arrow is pointing toward 
the intake manifold. 

Brake booster, removing and installing 

CAUTIO& 
All E39 vehicles sold in the USA are equipped with Antiloclc 
Braking System (ABS) and either Automatic Stability Control 
(ASC) or Dynamic Stability Control (DSC). In order for the 
bralchg and stability controls to work properk if brake fluid 
lines are disconnected and reconnected, male sure that the 
brake system is bled by an authorized BMW dealer or other 
qualified repair facility using the BMW Service Tester: See 
Brake Bleeding earlier in this group. 

- Disconnect negative (-) cable from battery. 

I CAUTION- I 
Prior to disconnecting the battery read the battery discon- 
nection cautions given in 001 General Cautions and 

I Warnings. I 

- Remove bralte master cylinder as described earlier. 

- Disconnect engine vacuum hose from bralte booster. 
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Pull down panel 

If applicable, disconnect electrical harness 
rows) from 16-pin OBD-ll plug. 

Remove panel from interior. 

connectors (ar- 

Working above and in front of pedals, remove locking clip (A) 
and slide brake booster pushrod off bralte pedal pin. Remove 
brake booster mounting nuts (6).  

Working in engine compartment, carefully separate bralte 
booster from engine compartment bulkhead. 

CAUTION- 
Do not use force on booster when separating from bulkhead. 
This can damage booster and pushrod. 

Remove booster by tilting out in direction of engine. Lift 
booster up and out of engine compartment. 

- Installation is reverse of removal, noting the following: 

Make sure all nuts, fluid couplings, thread bores and mat- 
ing surfaces are clean. 

Replace bralte booster self-locking mounting nuts. 

Replace sealing O-ring between master cylinder and bralte 
booster. 

Bleed bralte system as described earlier. 

CAUTION-- 
Do not over-torque tlie master cylinder mounting bolts. 
This could damage the bralce booster and prevent proper 
vacuum build-up. 

After 30 minutes of use recheclc the torque on bralce 
booster mounting nuts. 

Tightening torques 

Brake master cylinder to brake booster 26 Nm (19 it-lb) 

Brake booster to bulkhead 22 Nm (16 it-lb) 
(Recheck torque after 30 minutes of use.) 

Brake fluid line to master cylinder 18 Nm (13 it-lb) 

NOTE- 
When replacing the brake booster check valve or vacuum 
hose, install the valve so that the molded arrow is pointing to- 
ward the fntalce manifold. Use new hose clamps 
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Parking brake components 

1. Clamp 

2. Parking brake cable 

3. Cable bracket 

4. Grommet 

5. Adjusting screw 

6. Support 

7. Shoe expander 

8. Return springs 

9. Parking brake shoe 

10. Lock down spring 

11. Shoe retaining pin 

12. Adjuster 

Parking brake, adjusting 

The parking brake is a brake drum system integrated into the I 

rear brake rotors. It can be adjusted with the wheels installed, 
although the rear wheels will have to be raised off the ground. 

- Adjusting the parking bralte becomes necessary under the 
following circumstances: 

After replacing parking bralte shoes 
After replacing rear brake rotors 

Excessive stroke of parking brake handle required for ac- 
tuation (more then 10 clicks) 

After replacement of brake shoe adjuster or parking bralte 
cable(s) 

- Lift parking brake lever boot out of console. While holding ca- 
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- Using flat-bladed screwdriver, reach into brake drum through 
lug bolt hole. Turn brake adjuster until wheel no longer turns. 
Back adjuster off 12 notches. 

Parking brake adjusting (initial) 

Back off adjuster through wheel 
lug bolt hole 

12 notches 

- Working inside car, set parking brake several times to seat 
cable. Then pull parking brake lever up two notches. Tighten 
cable adjusting nuts until it is just possible to turn rear wheels 
with slight resistance. 

- Release lever and make sure rear wheels turn freely 

- Turn on ignition. Pull up parlting brake lever 1 notch and 
make sure that parking bralte warning light comes on. if not, 
adjust parking bralte warning light contact switch. 

- Install parking brake lever boot. Install road wheel lug bolts. 

Tightening torque 

Road wheel to hub 120 i. 10 Nrn (89 i- 7 ft-lb) 

Parking brake shoes, removing and 
installing 

- Raise rear of car and remove road wheels. 

WARNING- 
Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jaclc stands under suspension 
parts. 

- Without disconnecting brake fluid hose, remove rear bralte 
calipers from trailing arms. Remove rear brake rotors as de- 
scribed earlier. 

CAUTION- 
Do not let the brake caliper assembly hang from the brake 
hose. Support caliper from chassis with strong wire. 

4 Unhook return sprlngs (arrows) from brake shoes 
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4 Remove brake shoe retaining pins using BMW special tool 
34 4 000 or equivalent. 

Rotate retainer 114 turn to release. 

Spread shoes apart and lift out. 

4 Note position of bralte shoe adjuster (arrow). 

Right side is illustrated. Left is mirror image of this. 

- Apply thin coat of grease to sliding parts and pins before re- 
assembly. 

- Installation is reverse of removal. Be sure to adjust parlting 
bralte cables as described earlier. 

Tightening torque 

Road wheel to hub 120 i l o  Nm (89 i 7 ft-lb) 

Parking brake cable, replacing 

The parking brake is actuated by two separate Bowden ca- 
bles. Each cable can be replaced separately. 

- Working inside car, gain access to base of parking brake - 

handle by removing center console storage tray and center 
armrest, as necessary. 

4 Use BMW special tool 34 1 030 or equivalent deep 10 mm 
socket to remove parlting brake cable loclc nuts (A) at base of 
parking brake handle. 

- Raise rear of car. 

WARNING - 
Male sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jaclc stands under suspension 
Darfs. 
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- Remove complete exhaust system as described in 180 Ex- 
haust System. 

- Remove center tunnel heat shield. 

< Pull parlting brake cable out of body guide tube (arrow) and 
detach from routing bracltets, noting correct routing for rein- 
stallation. 

- Remove parlting bralte shoes as described earlier. 

4 Pull shoe expander (A) forward, disconnect parlting bralte 
cable (B) and remove expander. 

4 Reroute new cable under car, attaching to bracltets (arrows). 

- Remainder of installation is reverse of removal. 

Adjust parking brake as described earlier. 
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ABS COMPONENT REPLACEMENT 

CA UTIOW- 
If the tires on the car are of different makes, the ABS/trac- 
tion controlsystem may overreact. Only fit tires of the same 
make and treadpattern. 

In adverse conditions, such as trying to rock the car out 
of deep snow or other soft surface, or when snow 
chains are fitted, it is advisable to switch off traction 
control and allow tlie car driveline to operate conven- 
tionally. 

All E39 vehicles are equipped with Antilock Braking System 
(ABS). Early production models featured ABS with Automatic 
Stability Control (ABS I ASC). Later models came equipped 
with ABS and Dynamic Stability Control (ABS / DSC). This 
manual will refer to these systems as ABS. ASC or DSC will 
be specified when necessary. 

For ABS system and component descriptions, see 300 Sus- 
pension, Steering and Brakes-General. 

Wheel speed sensor, replacing 

- Raise applicable end of car. 

Make sure that the car is firmly supported on jack stands de- 
signed for the purpose. Place jack stands beneath structural 
chassis points. Do not place jack stands under suspension 

< Front sensor: Unscrew mounting bolts (arrows) at steering 
knuckle. 

4 Rear sensor: Unscrew mounting bolt (arrows) in rear wheel 
bearing carrier. 

NOTE- 
ABS wheelspeed sensor application may vary depending on 
traction control system installed. 



4 Disconnect and remove speed sensor electrical harness (ar- 
row) from retaining mounts. (Lefl front wheel shown). 

- During installation, apply thin coat of StaburagsBNBU 12/K 
or equivalent grease to speed sensor and housing. 

- Installation is reverse of removal. 

Tightening torque 

ABS wheel speed sensor to steering knuckle or 8 Nm (6 It-lb) 
rear wheel bearing carrier 

ABS impulse wheel 

The front and rear impulse wheels are integral with the inner 
wheel bearing seal and not available as separate part. See 
310 Front Suspension or 330 Rear Suspension for wheel 
bearing replacement procedures. 

DSC lateral acceleration or rotational rate 
(yaw) sensor, replacing 

DSC system on 1998 cars (Bosch DSC Ill v. 5.3): Lateral ac- 
celeration sensor and rotational rate (yaw) sensor are sepa- 
rate units, both mounted underneath or in front of driver's 
seat. 

DSC system on 1999 and later cars (Bosch DSC Ill v. 5.7): 
Lateral acceleration sensor and rotational rate (yaw) sensor 
are combined into one unit, located under driver's seat. 

- Remove driver's seat. See 520 Seats. 

- Lateral acceleration sensor (1 998 models): Remove lower 
lefl door pillar trim (driver's kick panel) to access sensor. Pull 
up carpet as necessary to reach sensor harness connector 
or fasteners. 

4 Rotational rate (yaw) sensor (1998 models): Remove plastic 
trim at door sill to access sensor (arrow). Pull up carpet and 
move insulation forward as necessary to reach sensor har- 
ness connector or fasteners. 

- Combined lateral acceleration / rotational rate (yaw) sensor 
(1 999 and later models): Remove plastic trim at door sill to 
access sensor. Pull up carpet and move insulation forward as 
necessary to reach sensor harness connector or fasteners. 

- Disconnect electrical harness connector at sensor. 

- Combined sensor (1 999 and later models): Remove sensor 
bracket mounting screws. 
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- Remove sensor mounting screws. Lift sensor away from 
bracket. 

- Installation is reverse of removal. 

CAUTION- 
Be sure to tighten the DSC acceleration sensor(s) and 
mounting bracket, i f  applicable, to specified torques. The 
sensor is vibration sensitive and subject to cause DSC 
malfunctions i f  installed improperly. 

a After replacing the sensor, perform sensor adjustment 
using either DIS or MoDiC under Service Functions 
menu. 

Tightening torques 

Lateral acceleration I rotational rate sensor 8 Nm (6 R-ib) 
to bracket 

Sensor bracket to body 8 Nm (6 ft-lb) 

DSC steering angle sensor, removing and 
installing 

4 Remove lower dash panel mounting fasteners (A) and (5). 

- Remove steering column lower trim panel. See 320 Steering 
and Wheel Alignment. 

Remove steering shaft clamping bolt (arrow). 

Disconnect sensor wiring harness connector. 



Remove snap ring from steering shaft. 

- Slide steering angle sensor off steering shaft 

< Installation is reverse of removal, noting the following. 

Take care to line up loclting pin (arrow) with mount hole in 
sensor. 
Perform steering angle offset test using BMW scan tools 
DISplus, GT1, or MoDiC. Once calibrated, the sensor 
sends a confirmation ID code to the DSC control module 
to indicate proper calibration. 

DSC precharge pump, removing and 
installing (1 998 models) 

1998 V-8 cars with Bosch DSC Ill v. 5.3 are equipped with a 
DSC precharge pump mounted in the engine compartment. 
There is no separate precharge pump in the Bosch DSC Ill v. 
5.7 system (1999 models and later). 

WARNING- 
E39 cars require special BMWservice equipment to properly 
bleed the brakes. Removal of hydraulic components is not 
recommended unless this equipment is available. For safety 
reasons, the brake system on cars with ABS must be bled us- 
ing the procedures described in this repair group. 

- Using a clean syringe, empty brake fluid reservoir. 

CAUTIOI\C 
Brake fluid is highly corrosive and dangerous to the environ- 
ment. Disoose of it orooerlv. 

Working at precharge pump, disconnect hydraulic lines (A) 
and electrical harness connector (6). Clean up dripping fluid. 

hydraulic unit. Label all con- 
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- Remove precharge pump mounting bracket fasteners and re- 
move pump. 

- Installation is reverse of removal, noting the following: 

Be sure to replace rubber pump mounts if damaged 01 

worn. 
Bleed brakes as described earlier. 

Tightening torque 

Brake line to precharge pump 18 Nrn (13 ft-lb) 

DSC pressure sensor (1 999 - 2002 models) 

On 1999 and later DSC systems, the DSC pressure sensor is 
screwed into the DSC hydraulic unit (right rear of engine com- 
partment). 

WARNING- 
* €39 cars require special BMW service equipment to prop- 

erly bleed the brakes. Removal of the DSCpressure sensor 
is not recommended unless this equipment is available. For 
safety reasons, the brake system on cars with ABS must be 
bled using the procedures described in this repair group. 

Switch off ignition and remove key to male sure brake 
system cannot be activated. 

- Disconnect electrical harness connector at switch. 

- Use BMW special tool 34 5 160 to remove and install sensor. 

Inspect threads and sealing surfaces for damage. 

* Work quicltly to avoid excessive brake fluid leakage. 

Tightening torque 

Pressure sensor to hydraulic 19 Nrn (14ft-lb) 
unit 

- Reconnect harness connector 

- Bleed front brakes as described earlier. 

- Press on brakes and check for leaks at sensor. 

- Turn on ignition and firmly depress brake pedal. Check that 
DSC warning light does not come on. 
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ABS 1 traction electronic control module 
(1 997 -1 998 models) 

4 The traction control electronic control module in 1997- 1998 
models is located to the left of the glove compartment. 

NOTE- 
In both ASC and early DSC systems this location is used for 
the electronic control unit. 

- Before removing the traction control electronic module, read 
any fault codes in memory. 

ABS I DSC control module 
(1 999 - 2002 models) 

The DSC electronic control unit in 1999 and later models 
(from 911998) is bolted to the DSC hydraulic unit in the right 
rear of the engine compartment. 

- Before removing the traction control electronic module, read 
any fault codes in memory. 

- Install electronic control unit using new screws. 

Tightening torque 

DSC electronic control unit to 2.9 Nrn (26 in-lb) 
hydraulic unit (use new screws) 

- Code newly installed module using either DIS or MoDiC. 

- Adjust steering angle sensor using menu item Service func- 
tion in DIS or MoDiC. 

ABS I traction control hydraulic unit, 
removing and installing 

WARNING - 
E39 cars require special BMWsewice equipment to properly 
bleed the brakes. Removal of the hydraulic unit is not recom- 
mended unless this equipment is available. For safety rea- 
sons, the brake system on cars with ABS must be bled using 
the procedures described in this repair group. 

NOTE- 
Before starting this procedure, read control module mem- 
ory and print out diagnostic record. 
DSC system: Adjust steering angle sensor using either 
DISplus, GTI, or MoDiC. After completing work, function 
test control module. 
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The procedure for removing the ABS I ASC or ABS I DSC hy- 
draulic unit is similar for all models. The unit is located at the 
right rear of the engine compartment. 

- Using a clean syringe, empty brake fluid reservoir. 

CAUTION- 
Brake fluid is highly corrosive and dangerous to the environ- 
ment. Dispose of it properiw 

4 Disconnect electrical harness connector (A) at hydraulic unit 
(1998 DSC hydraulic unit in V-8 model shown). 

Where applicable, detach electrical harness connector to 
DSC pressure sensor. 
Mark brake lines (arrows) in relation to their placement on 
hydraulic unit. Detach lines from unit using appropriate 
sized flare wrench. 
Seal open brake fluid lines and bores with suitable plugs to 
prevent contamination. 

- Carefully push aside brake lines from retainerslgrommets 
that may be in the way of hydraulic unit removal. Use care not 
to kink brake lines. 

- Remove hydraulic unit mounting screws. Remove hydraulic unit. 

- If necessary, separate hydraulic unit from control module. 

- Installation is reverse of removal, noting the following: 

Check rubber mount for hydraulic unit/control module. Re- 
place if damaged. 
Make sure all nuts, fluid couplings, thread bores and mat- 
ing surfaces are clean. 
Avoid bending pins on control module harness connector 
when reattaching. 
Make sure brake lines are securely seated in grommets 
before installing brake lines in hydraulic unit bores. 

Bleed brakes using BMW Service Testeras described earlier. 

Tightening torques 

Brake lines to hydraulic unit 18 Nm (13 ft-lb) 

DSC electronic control unit to hydraulic unit 2.9 Nrn (26 in-lb) 
(use new screws) 

Hydraulic unit to body 8 Nm (6 ft-ib) 

Mounting bracket to hydraulic unit 8 Nrn (6 ft-lb) 




