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Suspension, Steering and Brakes - General
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GENERAL

This section of the manual covers front and rear suspension,
braking and steering systems, and coniains wheel, tire and
wheel alignment infermation and specifications. Also covered
here are the integrated braking and suspension systems in-
cluding antilock braking (ABS), traction control {ASG/DSC),
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
easlily 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.

FRONT SUSPENSION

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 knuckles in a double pivot configuration.

Each front strut assembly includes a iubular 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
knuckie.

6-cylinder and V-8 models use different steering systems and

other front suspension components.
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Front suspension 6—cylinder models
(525i, 528i, 530i)

Front suspension
6-cylinder models &2 Coil
(525i, 528i, 5301) Saeg — spring

Steering knuckle

Tension strut
(thrust arm)

Tension strut
(thrust arm}

Control
arm

502310218
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Front suspension V-8 models (540i)

Front suspension
V-8 madels (540i)

Coil spring

Steering
gear box

Tension strut
{thrust arm)

Strut

Suspension carrier
(front subframe}

Steering knuckle

Contral arm

Tension strut
{thrust arm)

spzat0221
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REAR SUSPENSION

The E39 rear suspension subframe is used as a rigid mount-
ing platform for the 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.

e The E39 rear suspension is known as a modified multi-link
Rear camber ) system. Three control arms on each side locate the rear
(2 , Ll wheels.

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

4 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 foe.

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

Sedan models

SRas0e The rear suspension in sedan models uses cail springs over
strut shock absorbers. The bottom of each strut balts to the
wheel carrier. The top strut mount attaches just below the rear
parce| sheif of the car.

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

eBentleyPublishers.cam-AH Rights Regarvad
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Rear suspension sedan models

Coil
spring

Strut

Final drive
(differentiai)

Rear
subframe

Upper rear control arm
{wishbone)

Subframe
mounting
bushing

Drive axle

Upper front controf arm~ \
{traction strut) Swing arm

{lower control arm) integral arm 563930219

Sport Wagon models

In order io provide a wide, fiat floor in the cargo compartment,
the rear suspension on the Sport Wagon is unigue 1o itself.
The shock absorber 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 of
the wheel bearing carrier and the bettom of the cargo com-
partment floor.

Starting with 1999 Sport Wagon madels, 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-
trolied by the EHC system to compensate for ride height and
load variations.

SBealleyPubiishers.com=All Righls Resemved
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Rear suspension Sport Wagon
(with coil springs)
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Rear suspension Sport Wagon
(EHC with air springs)

Air spring Shock absorber

Final drive
b (difierential}

Drive axle

Upper rear contro! arm
(wishbong)

subframe

Subframe
mounting
bushing

Upper front control arm

(traction strut) Swing arm

(lower control arm)  [nteagral arm 502330210

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

« Control system independent frem vehicle engine {no en-
gine driven hydraulic pump systemn)

= |ndividual control of rear wheels

= Uneven load identified and compensated for

+ UUneven road surfaces identified and not compensated for
o Autométic control interrupted when cornering

o System diagnosable using the BMW Service Tester (DIS-
plus, GT1, or MoDiC)

£ BeantlovPehlichors com-All Rinkts Reseved
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EHC operational diagram
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STEERING

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

Rack and pinion steering 4 Two types of steering systems are used ip E39 models. 6~
6-cylinder models (525i, 528i, 530i) cylinder (5251, 528i, 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 linkage to the
road wheels.

Steering

knuckle The steering linkage connects the rack-and-pinion unit

through tie rods to the steering knuckles. The tie rod ends al-
low the wheels to pivot and react to suspension travel.

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

Stearing ldler Recirculating ball and nut steering in V-8 models consists of a

ear box arm R .
Sleering s / @ \ - steering box with integrated hydraulic control valve and con-

knuckle

necting linkage to the road wheels.

The steering linkage connects 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 o sus-

pension travel.

USF Right tie rod

h\en

402320001

BRAKE SYSTEM

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

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 brake failure.

Each disc brake 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.

P aetiau2ee e bre rnm-AlN Ricthite Rosnoro
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WHEELS AND TIRES

Tire size is critical {o the proper operation of the antilock brake
system and traction control system. Several different styles of
wheelsin 15, 16, and 17 inch diameters are available from an
autharized BMW dealer.

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

Rim and tire sizes table

Standard Optional

Model Rim size Tire size Rim size Tire size

525i 16x7 17x8 245/45R8-17

528i 15x7 225/60R-15 Front 17 x 8 Rear 17 x 9 |Front 235/45-17
255/40R-17

530i 16x7 17 xB 235/45R-17

540i {(manual 17x8 235/45-17 Front 17 x 8 Front 235/45-17

transmission) Rear17x 9 Rear 255/40R-17

540i (automatic 16x7 225/55-16 Front 17 x 8 Front 235/45—17

transmission) Reari7 x9 Rear 255/40R-17

& BonllayPublisiiers.com=-Ail Rinhiy Res

ELECTRONIC BRAKE AND STABILITY
CONTROL SYSTEMS

All E38 vehicles are equipped with the Antilock Braking Sys-
tern (ABS). Early production models featured ABS with Auto-
matic Stability Control (ABS/ASC). Later models came
equipped with ABS and Dynamic Stability Control
(ABS/DSC). DSC builds upon the existing ABS/ASC system
ta 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.

ABS applications are shawn in the accompanying table.

N
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E39 electronic brake and stability control
systems application table

Year (model) System Identifiers
Manuf. up o 9/1998 Automatic Stability Control plus Electronic conirol module next to glove compartment
(528i, 5401) Traction (ASC)

Hydraulic unit in right rear of engine compartment

No precharge pump

Manuf. up to 8/1999 Dynamic Stability Control (Bosch Electronic contral module next to glove compartment

(5401 optional) DSC it v. 5.3) 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

Manuf. from 9/1959 Dynamic Stability Control (Bosch Control module/hydraulic unit in right rear of engine compartment

{all modets) DSCIllv. 5.7) No precharge pump

Combined rotational rate (vaw) and lateral acceleration sensors

ABS system

The electronically controlled ABS maintains vehicle stability
and control during emergency braking by preventing wheel
Jock-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.

Automatic Stability Control (ASC)

NOTE —
ASC (Automatic Stability Conirol) may also be referred to as
ASC+T (Automatic Stabifity Control+Traction).

ASC works in conjunction with ABS and the engine manage-
“ment system to enhance vehicle control. The main function of
the ASC 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 ASC 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 ABS/ASC
control module, operating through the ABS hydraulic control
unit, modulates braking force at the rear wheels.

[n addition, ASC overrides the throttle opening to reduce en-
gine torque and maintain vehicle traction. Because the throt-
tle is conirolled electronically, the driver cannot increase
engine power ouiput during ASC intervention regardiess of
how far the accelerator pedal is pushed.

PIEN o RTINS v T T8 TS Py I [ o £10 0 TR - I
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The main components of the system are the wheel speed
{pulse) sensors, the ABS/ASC or ABS/DSC control moduie,
and the hydraulic control unit.

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

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

NOTE —

Even with the ASC system turned off, if the ASC conirol mod-
tle senses a difference in wheel speed (one wheel spinning)
the ASC systern applies modulated braking force to the slip-
ping wheel until fraction is regained. There is no override of
fuel infeciion function.

The ASC system is designed to be maintenance free. There
are ne adjustments that can be made. Repair and trouble-
shooting of the ASC systern requires special test equipment
and knowledge and shouid be performed only by an autho-
rized BMW dealer.

ABS/ASC traction control system

4. -Wheel speed sensor

5 )
l . Wheel speed pulse wheel
ﬁm@i Brake disk
. Brake caliper
| ”.EL“ Il . .
ABS/ASC hydraulic unit
—

Pedal operated throttle valve —

ASC controlied throttle valve

-
I
VIV

Engine control moduie (ECM)

8 10 11 002227

1
2
3
4
5
6. Brake master cylinder
7
8
9
1
1

0. Accelerator pedal
i

. ABS/ASC control module

c:BentteyPuldishers com-All Rights Reserved
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DSC system
B | aile ¢
o
2 ol
m . R
= "I Engine L 8
3 @l—*| aBs/psc| | control %@}/ <
control module A

module .
%,

Dynamic Stability Control (DSC)

Dynamic Stability Contral (DSC) utilizes many principles and
components of the ASC traction control system. DSC is ac-
tive throughout the 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 conirels such as throttle, ignition, fuel injection and the
application of brake pressure individually to the wheels.

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

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

RIDE HEIGHT

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

+ Carin normal loaded position on the ground. See Normal
loaded position.

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

« (Correct wheel bearing play

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 IS or MoDiC.

NOTE—
Air supply 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 tb)
Center of rear seat 68 kg (150 b}
Trunk 21 kg (46 Ib)
Fuel tank fulk

LEenlsyPullishes.com-~All Righls Reserved
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Front ride height specifications

(measurement A)

E39 6—cylinder (525i, 528i, 530i) models

Sports suspension

Rough road suspension

M sperts package

559 mm {22.0 in)

539 mim (23.6 in)

559 mm (22.0 in)

572 mm (22.5 in)

612 mm (24.1 in)

572 mm (22.5in)

5B7 mm (23.1 in)

627 mm (24.7 in}

587 mm {23.1 in)

Wheel size Standard suspensicn

15 inch 579 mm (22.8 in)
16 inch 592 mm (23.3 in})
17 inch 607 mm (23.9in)
18 inch 620 mm (24.4 in)

600 mm {23.6 in)

640 mm (25.2 in}

600 mm {23.6 in)

Maximum variation beiween sides: 10 mm (0.4 in}

Maximum deviation from specifications: 10 mm (0.4 in}

E39 V8 (540i) models

Sports suspension

Rough road suspension

M sports package

559 mm (22.0in)

599 mm (23.6 in}

562 mm (22.1 in)

572 mm {22.5 in)

612 mm (24.1 in)

575 mm (22.6 in)

587 mm {23.1 in)

627 mm (24.7 in}

5930 mm (23.2 in)

Wheel size Standard suspension

15 inch 579 mm (22.8 in}
16 inch 592 mm (23.3 in)
17 inch 607 mm (23.8 in}
18 inch 620 mm (24.4 in)

600 mm (23.6 in)

640 mm (25.2 in}

603 mm (23.7 in)

Maximum variation between sides: 10 mm {0.4 in)

Maximum deviation from specifications: 10 mm (0.4 in)

BentleyPublihers.com-All Riphts Rescerved
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Rear ride height specifications
(measurement A)

E39 6-cylinder (5251, 528i, 530i) models

Standard Rough road
Wheel size suspension Sports suspension |Ride level control  |suspension M sports package
15 inch 547 mm (21.5 in) 532 mm {20.9 in) 562 mm (22.1 in) 567 mm {22.3in) 532 mm (20.9 in)
16 inch 560 mm (22.0in) 545 mm {21.5 in) 575 mm (22.5 in) 580 mm {22.8 in) 545 mm (21.5in)
17 inch 575 mm (22.6 in} 560 mm {22.0 in) 590 mm (23.2 in) 595 mm {23.4 in) 560 mm (22.0 in)
18 inch 588 mm (23.1in) 573 mm {22.6 in) 603 mm (23.7 in) 608 mm (23.9 in) 573 mm (22.6 in)

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

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

£39 V8 (540i) models

Standard Rough reoad
Wheel size suspension Sports suspension [Ride level control  [suspension M sports package
15 inch 547 mm (21.5in} 532 mm {(20.9 in) 562 mm (22.1in) 567 mm (22.3 in) 536 mm (21.1in)
16 inch 560 mm {22.0 in} 545 mm (21.5 in) 575 mm (22.6 in) 580 mm ( in) 549 mm {21.6 in)
17 inch 575 mm (22.6 in) 560 mm (22.0 in) 530 mm (23.2 in) 595 mm (23.4 in) 564 mm (22.2 in)
18 inch 588 mm {23.1in) 573 mm {22.6 in) 603 mm (23.7 in) 608 mm {23.9 in) 577 mm (22.7 in)

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

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

E39 Sport Wagon models

Sports suspension with

Wheel size Standard suspension air spring Ride level control Rough road suspension

15 inch 548 mm {21.5in) 548 mm (21.5in) 563 mm {22.1 in) 568 mm {22.4 in)
16 inch 561 mm {22.0in) 561 mm {22.0 in) 576 mm (21.6in) 581 mm {22.9 in)
17 inch 576 mm {22.8 in) 576 mm {(22.6 in) 591 mm {(23.2 in) 596 mm (23.5 in)
18 inch 589 mm (23.1 in) 589 mm (23.1 in}) 604 mm (23.7 in) 609 mm {24.0 in)

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

Maximum deviation from specifications: 10 mm {.04 in})

£ BentleyPoblizhors com=-Al Rights B
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Suspension
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Specialtools . .......... ... . ... ..
Front suspension variations .............
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andinstalling . . ......... ... o o
Front strut assembly components
(6—cylinder models)
Front strut assembly, disagsembling
and assembling

...................

......................

Front Suspension Arms ...........
Control arm, removing and installing
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Front Suspension

312200

312210

GENERAL

This repair group covers the repair and replacement of com-
ponents that make up the front suspension of £39 cars.

Two different types of steering systems are used in the E39
series. 6-cylinder (525i, 5281 and 530i) models are equipped
with a rack and pinion type steering system mounted to an
aluminum subframe. V-8 (540i) medels 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 alurninurm suspen-
sion components. The following cautions apply:

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

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

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

s o not subject to steel welding splashes.

o [Jo not expose to temperatures over 80°C (176°F),
aven for short periods. Temperatures In painting facifi-
lies are nof a problem.

Special tools

Special service tools are required for most of the work de-
scribad in this repair group. In addition to the tools depicted in
the illustrations, a variety of press tools are necessary for con-
trol arm bushing replacerment. Read the pracedures through
before beginning any job.

4 Wheel carrier expander

(Tool No. BMW 31 2 200}

4 Strut nut socket

(Tool No. 31 2 210)

“BontleyPublishers.com-AlE Righls Rusened
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Front Suspension

4 Ball joint press
(Tool No. BMW 31 2 240)

312240

< Bushing press tools
{Tool No. BMW 31 2 261/263)

313340 < Spring compresser and spring holder arms
313350 (Tool No. BMW 31 3 340/ 31 3 350)

BanlleyPublishers.cam-All Rights Reserved
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Front Suspension

6-cylinder models

Front suspension
variations

Steering knuckle

Tension strut (thrust arm)
Steering rack

Front suspension subframe
Outer tie rod

Control arm

Steering box

Idler arm

© LN ;s W

Center tie rod

V-8 models

50210218a

FRONT STRUT ASSEMBLY

The front suspension shock 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:

o Hemoval of strut assembly from vehicle

* Disassembly and replacement of component on work
bench

« BontinyPublishers com-All Rights Reserved
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- Front Suspension

552310990

Front strut assembly, removing and
installing

Raise car and remove front wheel.

WARNING —

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

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

« Rermove ABS pulse sensor mounting bolts (arrows) and re-

move sensar from housing.

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

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

NOTE —
Use a thin wrench to courtterhold shaft of stabilizer bar link
ball joint,

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

< Remove outer tie rod end nut. Use BMW special tool 31 2

240 or equivalent to press tle rod end out of steering arm.

£:BentteyPublishers.com=Al Rights Heserved
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Front Suspension

« Mark installation position of strut tube (arrow) in steering
knuckle pinch collar.

CAUTION—
Use paint, not a scribe iool, to mari location of strut tube,

Strut

\J tube

« Letter on strut tube designates mounting location.
= R — Right side installation position
« L — Left side installation position

4 NOTE —

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

I\

5023104991

< Counterhold strut tube pinch bolt (arrow) whiie loosening
nut,

A
]
502310105

L BentloyPublishers com=-All Righta Reserved

[

642



310-7
- Front Suspension

4 Spread steering knuckle slot in pinch collar with BMW special
tool 31 2 200.

N~ 4 502310594

« Working in engine compariment at strut fower;

= 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 cenler strut 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. :

# 502310679
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Front Suspension

4 Slide strut assembly out of steering knuckie pinch coltar. If

necessary use pry bar.

CAUTION—
Do not pulf strut out of sieering knuckle with twisting motion.
This can scratch and damage the sirut.

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 knuckle pinch collar {B).
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 link to strut, use a thin wrench to
counterhold link ball joint while tightening nut.

« Have car professionally aligned when job is complete.

Tightening torques

Brake caliper to steering knuckle 110 Nm (81 ft-1b)
Road wheel to hub 120 £10 Nm (B9 £7 {t-Ib}
Stabilizer bar link to stred 65 Nm (48 fi-lb)
Steering knuckle pinch bolt at strut 81 Nm (60 fi-Ib)
mounting cellar

Steering tie rod o steering knuckle 65 Nm (48 ft-lb)
Strut assembiy top to strut tower 24 Nm (18 fi-Ib)

tHaentleyPublishers.com~-All Righls Resamved
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Front Suspension

Front strut assembly
o 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

—16 7. Dust protector collar
8. Spacer
9. Upper spring seat
10. Spacer
11. Upper spring pad
— = o soziora] 42, 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 —
Hustration shows components for 6—cylinder models (5251,
528i, 5304). V-8 models (540i) are similar but not identical.

HenlayPublishars com-All Rights Reserved
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Front Suspension -

« Clamp spring compressor (BMW special tool 31 3 340 or

equivalent) in shop vise.

WARNING —
= Do not atternpt to disassemble the strut assembly without
a spring compressar designed specifically for this job.

= Prior to each use, check special tool for functionality.
s Do not use a damaged tool.
« Do not make any modifications fo tool.

« Use correct size spring retainers when compressing
coil spring.

= When assembling BMW spring compressor (special
tool 31 3 840), make sure spring relainer plates are felt
and heard snapping into place. Check seating of spring

312210

502310101

retainers carefully.

« Position coil spring between spring holders so that 3 cails lie

between spring holders (arrows). Compress spring.

WARNING —
= When tensioned, the spring coifs must rest completely in
the spring holder recess,

= Never tighten or loasen spring compressor with an im-
pact fool.

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

» Only loosen strut nut if spring coils are completely in-
seried in the spring holder grooves. If necessary, loos-
en compressor, reposition and recompress.

4 Use BMW special tool 31 2 210 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 & new coil spring is being installed, relieve tension on
spring compressor and remove coil spring.

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

Replace strut, upper strut mount or spring, as needed.

& BentleyPublishuars.com-All Rights Reoarved
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"~ Front Suspension

4 Replace springs in matched pairs only. BMW 1D number is
stamped near end (A).

0022387

4 Assembly is reverse of disassembly, noting the foliowing:
» Use a new upper strut self—locking nut (A). Tighten nut

s “--—-———‘3“_@ fully before releasing spring compressor.

N /.

’// S A CAUTION—
e I T = Do not tighten strut nut with impact tool.
LA g P

Front strut top mount assembly

NOTE -

ustration shows components for 6—cylinder models (525,
528i, 530i). V-8 models (540i) are similar but not identical.

s

\_/- 502310732

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

» Helease spring comprassor carefully and evenly, allowing —
spring to expand slowly.

= Have car professionally aligned when job is complete.

Tightening torgques —

Upper strut mount to strut shaft 64 Nm (47 ft-Ib} -
(M14}
Strut mount to strut tower (M8} 24 Nm (18 ft-1b)

502310088
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Front Suspension

FRONT SUSPENSION ARMS

Front suspension arms
6-cytinder models (5251, 528i, 530i)

< Control arms and tension struts are aitached to the front sub-

Tension strut g % § frame through rubber bushings and to the steering knuckles
{thrust arm) (G2 B "
P - by ball joints.
o
2 NOTE—
= Tension struls are sometimes called thrust arms or thrust
rods.

e Conirol arms or tension struls are sometimes called lower
Steering front arms or lower rear arms.

knuckle
Inspect ball joints for wear and looseness. [nspect bushings
Front suspension arms for wear or fluid leaks. The ball joint can only be replaced as
V-8 models (5401} part of an entire suspension arm assembly. Some suspen-
ston arm bushings are available as replacement paris. Al-

ways replace in pairs.

NOTE —

Steering wheel vibration during braking {(usually at road
speeds of 50 fo 60 m.p.h.} are often caused by faulty suspen-
sion arm bushings, not out-of-true brake rotors,

1
Steering
knuckle

Tension strut

(thrust arm) 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)

— Haise car and remove wheel.

WARNING —

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

- Cars eguipped 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. f

- BenleyPublishes.com-All Rights Resoreed
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Front Suspension

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

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

— nstall 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 knuckle using a new
502310988 self--locking nut. Tighten fully.

— Install wheel and lower car.

— Load car to normal loaded position as described under Ride
height. See 300 Suspensian, 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 B0 Nm (59 ft-Ib)
Control arm to subframe 110 Nm {81 it-lb)
Road wheel to hub 120 +£10 Nm (89 £7 it-Ib)

Contrb'lué'rh{," 'removi'ng and installing .
(V-8 models)

~ Raise car and remove wheel.

WARNING —

Maie sure that the car is firmly supported on jack stands de-
signed for the purpose, Place jack stands underneath siruc-
turaf chassis points. Do not place jack stands under —
suspension paris.

4 l.oosen and remove stabilizer bar fink 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.

& BentieyPublishers.com~All Riglts Reseved
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Front Suspension

4 Mark installation position of strut tube (arrow) at sieering
knuckle pinch collar.

NOTE —

» The strut tube instalfation position is marked on factory
strut tubes: L for leff and R for right.

e Marking the sirut tube is not necessary If factory marks (L
or R) are still visible.

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

02310267

4 Counterhold strut tube pinch bolt {arrow) while lcosening
nut.

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

~  Pull steering knuckle down so that strut tube slides up far
encugh to gain better access to control arm nut.

[
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‘Front Suspension

< 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.

— 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.

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

502310998

—  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 conirol arm bushing
through-bolt.

Tightening torques

Control arm to steering knuckle 80 Nm (59 ft-Ib)
Control arm to subframe 78 Nm (58 ft-Ib)
Road wheel to hub 120 10 Nm {89 +7 fi-ih)
Stabilizer bar link to siabilizer bar 59 Nm (44 fi-Ib)

Strut pinch bolt 81 Nm (60 ft-Ib)

£rBentfeyPublishers.com~All Righla Reserved
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Front Suspension

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 jaci stands under
suspension parts.

Remove engine splash shield.
6-ecylinder models: Remove brake cooling duct.
V-8 models: Detach stabilizer bar from front subframe.

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

NOTE —

* The strut tube instalfation position is marked on factory
Sirut tubes: L for left and R for right.

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

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

Counterhold strut tube pinch bolt (arrow) while loosening
nut,

14 BantlevPubiishers.com=All Riniis Rensrved
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Front Suspension

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

~  Pull steering knuckle down so strut fube slides up far enough
to gain better access to tension strut or tension strut nut.

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

CAUTION—
Tale care not to damage the ball joint threads if the tension
strut is to be reused,

— Remove through-bolt attaching tension strut to subframe.

- When installing tension strut, make sure alt thread bores,
bolts, nuts and mating surfaces 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 tme.

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

— Slide strut back into position and tighten strut pinch boit 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 £10 Nm (89 £7 ft-Ib)

Stabilizer bar to subframe 24 Nm (18 ft-lby
Tension strut to steering 80 Nm (59 ft-lb)

knuckle

Tension strut to subframe 110 Nm (81 fi-Ib) B

_ Strut pinch bolt 81 Nm (60 fi-lo}
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Front Suspension

502 310 300

Tension strut bushing, replacing

Raise car and remove wheel,

WARNING —

Make sure that the car is firmly supporied on jack stands de-
signed for the purpose. Place jack stands underneaif struc-
tural chassis points. Do not place jack stands under

suspension paris.

Hemove tension strut from car as described earlier.

Using a service press and appropriate press tools (BMW
spacial tools 31 2 261/262/263 or equivalent), press bushing
out of tension strut.

Clean bushing bore and press in new bushing while aligning
mark on bushing with mark 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 fo its final
forque only with car on the ground and the suspension nor-

mally loaded as described earlier.

WHEEL BEARINGS, FRONT

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 {o 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 poinis. Do not place jack stands under

suspension paris.

Unbolt brake caliper and hang to side with stiff wire. Do not
disconnect brake hose. Remove brake disc. See 340
Brakes.

+ BentleyPublish
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Front Suspension

« Remove ABS pulse sensor mounting belts (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.

312240

502310876

4 Mark installation position of strut tube (arrow) al 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, io marlk localfon of strut tube.

£ BentleyPublishers.com-Alk Righta Reserved
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Front Suspension

4 Counterhold strut tube pinch bolt {arrow) while loosening
nut.

« Spread steering knuckle pinch collar with BMW special tool

31 2 200 to release strut tube.
- Pull steering knuckie down so that strut tube slides up far
enough to gain access to wheel bearing hub mounting bolis.
4 g /
-
'
802310494
< Carefully pry out dust cover on back side of bearing while
noting location (arrow) of cover.
\ ;
502310877 H—

85(
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Front Suspension

4 Remaove four bearing hub mounting bolis (arrows) and tap
hub assembly out of steering knuckle.

/N < Before installing new wheel bearing and hub assembly, be
sure hub and steering knuckle sealing surfaces are free of

Wheel bearing dirt and grease.
hub assembly

— Installation is reverse of removal.

= Replace hub mounting balts.

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

Tightening torques

Road wheel lugs to hub 120 10 Nm (89 =7 fi-ib}

Stabilfzer link to stabilizer bar 65 Nm (48 fi-Ib)
202310870 Steering tie rod to steering 65 Nm (48 ft-lb)

knuckle

Tension strut to steering 80 N (59 ft-Ib}

knuckle

Wheel bearing hub to steering 110 Nm (81 ft-Ib}

knuckle (replace bolts)

&HentieyFublishers.cam-Afl Righta Reserved
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Front Suspension

FRONT STABILIZER BAR

Stabilizer bar, removing and installing

On E£39 models the front stabilizer bar links attach to the strut
assemblies.

- [Haise car and support safely.

WARNING -

Make sure that the car is firmly supported on jack stands de-
signed for the purpose. Place jack siands undernieath struc-
fural chassis points. Do not place fack stands under

suspension parts.

Remove siabilizer bar connecting link mounting nuts (A) from
right and left sides of stabilizer bar. Counterhold ball joint (B)
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 remaove bar.

Installation is the reverse of removal, noting the following.
* Use new self-locking nuts on stabilizer bar links.

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

Tightening torques

Stabilizer bar to stabilizer link 58 Nm (44 ft-b}

Stabilizer ancher to subframe 22 Nm (16 ft-ib}

& BantleyPublishees com- Al Rights Roserentd
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Steering and Wheel Alignment

GENERAL

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

NOTE—

= lgnition lock cylinder replacement is covered in this sec-
tion.

» 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.

321080

4 Steering shaft retaining ring installation tool
{Tool Na. BMW 32 1 090)

321180

< Ball joint removal tool
(Tool No. BMW 82 1 190)

@ Pitman arm removal tool
{Tool No. BMW 32 2 000)

« Inner tie rod removal tool
(Tool No. BMW 32 2 110)

L BentleyPublishers.eom-All Rights Reserved
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--Steering and Wheel Alignment

322140

312240

323110

&

323120

4 Pitman arm height measurement gauge
(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 3 110)

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

4 Camber setling tool set
(Tool No, BMW 32 3 140)

4 Ring antenna removal tool
{Tool No. BMW 61 3 300)
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Steering and Wheel Alignment

Steering system
Two types of steering gear are used in the E39 series modeis.

« G—cylinder (525i, 5281 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 sieering system varies assist
based on engine speed.

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

The steering wheel connecis 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 rubber/metal 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 colls for engine oil, transmission
fluid and A/C 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 if necessary.

NOTE —

The airbag system is traditionally referred io as Supplemen-
tal Restraint System (SAS). The BMW version of SRS used
in the £33 models is known as the Multiple Restraint System
(MRS}
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Steering and Wheel Alignment

Rack and pinion steering
6-cylinder models (525i, 5281, 530i)

Recirculating ball and nut stéering
V-8 quels (5401)

5023200014

scBentleyPubkshers com-A8 Rights Resered

Steering system variations

Left tie rod

Right tie rod
Steering rack
Steering gearbox
idler arm

Center tie rod

N o R ow b

Steering knuckle

T T
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Steering and Wheel Alignment -

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
unfamifiar with the BMW airbag system and its approved
service procedures, BMW specifies that alf inspection and
service should be performed by an authorized BMW deal-
er.

= 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 outfined in 721
Airbag System (SRS).

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

» Do not reuse selff-locking nuts. They are designed o
be used onfy once and may fail if reused. Always re-
place them with new locking nuts.

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

* Do not aftempt to weld or straighten any steering com-
ponents. Always replace damaged paris.

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

» Due fo the chemical and corrosion characteristics of
aluminum, do not bring inio contact with battery acid.

s 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 grinding/cutting op-
erations.

¢ Do nof subject to steel welding splashes.

¢ [o not expose to temperatures over 80°C (176°F),
even for short periods. Temperatures in painting facili-
ties are not a problem.
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“Steering and Wheel Alignment

STEERING WHEEL

Steering wheel, removal and installation

WARNING —

The BMW airbag systern (Supplemental Restraint Sysiem or
SRE) is complex, Special precautions must be observed
when servicing. Sarious injury may resultif SRS sysitem serv-
ice is attempted by persons unfamiliar with the BMW SRS
and its approved service procedures. BMW specifies that all
inspection and service should be preformed by an authorized
BMW dealer.

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

o Multifunction (MFL) steering wheel
= Sport steering wheel

Multifunction ~_ ] 4 Multifunction (MFL) steering wheel components:
stesring wheeix ™~

Cruise control / radio / telephone electrical harness
Horn button elecirical harness

Airbag electrical harness

Radio / telephone control switch set

Air bag

Cruise control switch set

O N

oo21412

« Sport steering wheel components:

Switch carrier

Steering wheel switch set electrical harness
Airbag

lLower cover

Horn button and airbag electrical harness

I A

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

— Disconnect negative (-) cable from battery.

CAUTION—

Prior to disconnecting the battery, read the battery discort-
nection cautions giver in 001 General Cautions and
Warnings.
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Steering and Wheel Alignment

4 MFL steering wheel: Loosen 2 airbag mounting fasteners
(Torx T27 or T30) located at rear of steering wheel (arrow).

4 Spart steering wheel:
= Insert screwdriver through opening in rear of sieering '
wheel and push against spring tension to release airbag. .
» Repeat procedure on other side of steering wheel. ,
— Careiully lift airbag from steering wheel and disconnect elec-
: trical harnesses from back side of unit. Refer to component ﬁ
illustrations above. Also see 721 Airbag System (SRS}.

Airbag lock
spring

WARNING —

Improper handling of the airbag could cause serious injury.
Store the airbag with the horn pad facing up. If stored facing
down, accidental deployment could propel it vicleritly into the 3
2021581 air, causing injury. i

CAUTION—

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

< Remove steering wheel center boli (arrow).

i
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4 Check far 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).

Remaove 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.

o 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-Ib}
Airbag to steering wheel (MFL only) 8 Nm (6 fi-Ib)

T
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Steering and Wheel Alignment

STEERING COLUMN

H02320990

Steering column
components

R

PN o m

10.
11.
12,
13.
14,
15.
16.

Steering lock
Lower steering shaft
Horizontal drive motor

Longitudinal adjusting drive
shaft

Steering column support
Vertical adjusting drive shaft
Vertical drive motor

Lower support ring for steering
angle sensor

Upper support ring for steering
angle sensor

Steering angle sensor
Upper steering shaft
Steering shaft bearing
Bearing inner sleeve
Circlip

Collar

Steering wheel mounting bolt

Steering column trim, removing and

replacing

— Tilt steering column down and extend fully.

— Remove plastic retaining screw from upper irim cover,

4 Push in sides of upper trim cover (arrow) o release from
lower trim. Pull back and up on upper trim.

i
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4 Pry gently to detach flexible cover from upper trim. Lift off
trim.

ap2i418

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

= |ower 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
garlier.

— Disconnect electrical harness plug from ring antenna.

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

- |nstallation is reverse of removal.

ignition lock cylinder, removing and
installing

— Disconnect negative {-) cable from battery.

CAUTION—

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

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

:BentleyPublishers. com=All Righls Heserved
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« With ignition key in ON position {(60° from LOCKED):
= Disconnect ring antenna harness connector.

= |nsert 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-
maove lock cylinder.

s Heinstallation is reverse of rermoval,

NOTE—
Using the valet key during this procedure will provide better
access fo lock opening.

2022413

Steering column lock, removing and
installing

- Disconnect negative (~) cable from battery.

CAUTION—

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

— Remove steering wheel as described earlier.

— Remaove steering column trim panels as described earlier.

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

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

— Remove ring antenna as described earlier.

— Remove column switches. See 612 Switches.

502320568

Automatic transmission models: L.oosen and disconnect in-
terfock shift cable (arrow) fram ignition lock assembly.

502320787

T RoentlnuPublinhieer crom<All Biatide Brecoend
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502320565

502320667

502320787

4 Release lock (A} and puli up on harness connector (B) to dis-

connect ignition switch harness.
+ Remove wire harness bracket fastener (C).

« Remove shear bolts {arrows) using a chisel or punch.

NOTE —-

The shear bolts can be drilfed and then removed using an
easy-oul.

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.

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

Remove center console trim panel.

© BentleyPublishers.com-All Rights Reserved
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S02320787 1.

4 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.
Loosen cable mounting fastener (A}.
Remove ignition key.

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

Steering column, removing and installing

Disconnect negative cable from battery.

CAUTION—

Prior fo disconnecting the baitery, read the baitery 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 steering shait coliar.

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

Disconnect steering angle sensor electrical harness.

o RentleyPublishers.cam=All Rights Reserved
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4 Remove steering shaft coupler clamping bolt (arrow} ai base
of column.

— Slide lower steering shait forward to gain access o column
mouniing shear bolts.

4 Drill steering column mounting shear bolts (arrow) and use
gasy-out {o remove.

4 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 (B) io dis-
connect harness.

s Remove wiring harness mounting bolt (C).

— Remove steering column assembly.

50220565 | . .

#:BentleyPulilizhers com- Al Righls Reserved
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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 fool.

CAUTION—
Check steering system for freedom of movement through en-
fire steering column adjustment range.

Tightening torques

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

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

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.

4 Remove motor mounting fastenars {(arrows).

“RopHouPulibnhioee: com= Al Rinohis Toeoneyned

Slide motor to side and forward to remove.

Installation is reverse of removal.
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POWER STEERING PumMP

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

CAUTION—

When working with power steering components, absolule
cleanliness is needed fo ensure proper operation of the hy-
draulfic system.

— 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 fs firrnly supported on jack stands de-
signed for the purpose. Place jack stands beneath structural
chassis points. Do not place jack stands under suspension
p a rrs. .......

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

Remove aiternator cooling duct.

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

Remaove pump front mounting bolts (A).
= Remove fluid line support bracket (B).

Remaove pump rear mounting bolt {arrow).

installation is reverse of removal, noting the following:

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

= Lise new sealing washers when reattaching power steer-
ing pressure fines.

* Make sure hoses have adequate clearance from chassis. i~
+ |Install front pump fasteners.

LRenltevPublishers com=-All Kights Rooeret
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« Hand tighten rear support nut (arrow) against mounting
bracket,

= |nstall rear mounting nut and tighten.
= Do not over-torqgue banjo bolts.
» Fill and bleed power steering system as described later.

Tightening torques

Hydraulic lines to steering pump (banjo bolts})

= M10 12 Nm (9 ft-Ib)
« M 14 35 Nm (26 ft-Ib)
+ M18 40 Nm (30 ft-Ib)
*» M 18 45 Nm (33 ft-Ib)
Pump brackets to engine block 25 Nm {18 fi-Ib}

Rear pump support stud to pump housing 22 Nm (16 fi-Ib)

Power steering system, bleeding and filling

— With engine ofi, 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

lock.

— Recheck fluid level with engine off. Fill to MAX.

I
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RAcCK AND PINION STEERING
(6—CYLINDER MODELS)

Refer o the sieering componenis illustration when perform-
ing the procedures below.

Rack and pinion steering
componentis
(6—cylinder models)
Power steering fluid reservoir
Fluid supply line
Power steering pump
Copper sealing ring
Banjo bolt Mi14
Banjo bolt M16
Power steering rack
Fluid return line
Pressurized fluid line
. Steering fluid cooler

. Rack boot components

soorces|  12. Tierod nut

13. Washer

14. Quiter tie rod end

15. Tie rod locking ring

16. Quter tie rod end lock 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 —

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
parts.

Remove splash shield from under engine.

Remove right and left engine mount fasieners.

BantlavPublichors com-All Richits Reseraed
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502320566

502310888

(LT 1]

Lock nut Locking ring

0012143

- 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.

— Emply power steering fluid reservair using a clean syringe.
Do not reuse power steering fluid.

4 Remove right tie rod fastener (arrow) from right steering
knuckle. Repeat for lefi.

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

4 Make reference measurement {A) of right tie red end to tie
rod. Record measurement. Repeat for left.

NOTE—

¢ Accurate measurement of tie rod end with reference to tie
rod will help approximate correct wheel alignment during
reassembly.

e Note correct placement of inner taper on focking ring.

4 Remave 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 shait.

- Remove steering rack mounting bolts. Remove steering rack
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.

s Use anti-seize paste on inner tie rod threads.
» Use new self-locking nuts wherever applicable.

« Usa keyed components {o reassemble sieering column
flexible joint to steering rack shait.

« 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 sysiem as described earlier.

* Use tie rod measurement previously made {(measurement
A) to temporarily set toe,

o Have car professionally aligned.

Tightening torques

Hydraulic lines to steering rack {use new O-ring seals)
= M14 banjo bolt 35 Nm (26 it-1b)
» M16 banjo boit 40 Nm (30 #t-1b)
Steering shalft coupling to rack (use new bolt) 19 Nm (14 fi-Ib)

Steering rack to subframe (use new bolts)

= |nitial torque 50 Nm (37 fi-Ib}
« TForque angle 90°
Tie rod L
+ to Steering knuckie (replace seli-locking 65 Nm (48 it-Ib}
nut)
« to Steering rack 71 Nm (52 fi-b}
« Quter tie rod end lock nut 51 Nm (38 ft-Ib) :

£ BonlluyPublishers. com-All Righis
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Lock nut Locking ring

0012343

Steering rack boot, replacing
Remove outer tie rod end. See Tie rad (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 it necessary.

NOTE—
New rack boot kit 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 rack boot from
twisting.

Slide new boot intc position and replace band clamps.

Tie rod (outer), replacing

Raise front of car. Remove road wheel,

WARNING —

Make sure car is firmly supported on jack stands designed for
the purpose. Place jack stands beneath siructural chassis
points. Do not place jack stands under suspension parts.

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

NOTE—

» Accurate measurement of the tie rod end with reference o
the tie rod will help approximate correct wheel alignment
when new parts are installed.

s Note correct placement of inner taper on locking ring.

Loosen outer tie rod end lock nut {arrow).
Remaove tie rod lock nut from steering knuckle.

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

Unscrew tie rod end from tie rod shaft.

Al Riate BBa

[ 11



320-23

... . Steering and Wheel Alignment

o21de

Installation is reverse of removal.

« Make sure all threaded parts are clean.

e Use anti-seize paste on inner tie rod threads.

¢ Use new seli-locking nuts, where applicable.

= Use tie red measurement {A} to set toe temporarily.
= Have car professionally aligned.

Tightening torque
Tie rod

» to steering knuckle {replace seli-locking nut) 65 Nm ( 48 fi-ib)

» Quiter tie red end lock nut 51 Nm {38 fi-lb)

Tie rod (inner), replacing

To replace inner tie rod, first remove ouier tie rod end. See
Tie rod {outer), replacing.

Cut rack boot clamps and slide bellows back.

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

NOTE—

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

When reassembling, grease tie rod taper so that rack boot
support buffer ar small end of rack boot slides on tie red 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.

Insiallation is reverse of removal, noting the following:
= Make sure all threaded parts are clean.
* Replace seli-locking nuts.

« |nstall outer tie rod end to new tie rod. Use tie rod measure-
ment (A} to set toe temporarily.

s Have car professionally aligned.

rRBontloyPublishors.com=-All Riahs Reservad
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Tightening torques

Tie rod
« to Steering knuckle (replace seli-locking nut} 65 Nm { 48 fi-lb)
+ to Steering rack 71 Nm (52 ft-Ib)
« Quier fie rod end lock nut 51 Nm (38 ft-1b}

STEERING GEARBOX (V-8 MODELS)

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

Steering gearbox sysiem
components (V-8 models
up to 9/1999)

Tie rod end nut

Washer

Tie rod end

Steering fluid cooler

Tie rod end clamp bolt

Nut

ldler arm

Idier arm bushing

© =@ N @ o0 kWD

Icier arm bolt

=y
o]

. Steering fluid reservoir

—h
—h

. Hose clamp

502320835

—h
[\

. Fluid suppiy line

—h
W

. Power steering pump

—
-9

. Fluid return line

—b
o

. O-ring seal

—
[=}]

. Banjo bolt

-—h
Lt |

. High pressure line

i
o]

. Centertierod
. Nut

N =k
o w

. Pitman arm

N
jar

. Pitman arm pinch bolt
. Nut

. Fluid cooler supply line

NN
2 L M

. Steering gearbox
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Steering gearbox, removing and installing

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

CAUTION—

Prior o disconnecling the battery, read the battery discon-
nection cautions given in001 General Cautions and
Warnings.

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

WARNING —

Impraoper handling of the airbag could cause serious infury.
Store the airbag with the horn pad facing up. If stored facing
down, aceidental deployment could propel it violently infa the
alr, causing injury.

— Remove steering wheel as described earlier.
- Drain power steering system reservoir.

— Raise front of car.

WARNING —

Make sure the caris firmly supported on jack stands de-
signed for the purpose. Place jack stands beneath siructural
chassis points. Do not place jack stands under suspension
parts.

— Remove heat shield from left side of subframe.

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

4 Remove and discard pitman arm self-locking nut (arrow).

g BentleyPublishers.com~All Rights Reserved
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502320566

5023208848

602320587| . .

4 Press center tie rod off pitman arm.

4 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 boits.
Remove steering gearbox by sliding it forward and down.

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

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 balt and self—Ilocking nut.

NOTE
Make sure the clamping bolt fits into the machined groove in
the steering gearbox shaft when mating the universal joint to
the shatt.

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

Install pitman arm on steering gearbox shait. Do not tighten
pinch bolt at this point.

#HlontlavPublishern.com=All Riohis Roserved
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{ Mark A on steering gearbox shaft must be located in center
of pitman arm slot,

— Adjust pitman arm as described later.

502120550

4 Gap A =0.5—8.5mm {0.02 — 0.33 in)
— Tighten pitman arm pinch balt to specification.

Tightening torques

Pitman arm pinch bolt (note direction of threads) 61 Nm (52 fit-Ib)
Steering gearbox to subframe 62 Nm {46 ft-Ib)

Steering shaft universal joint to steering 19 Nm (14 ft-Ib)
gearbox (replace bolt)

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

anm

502320588 — Connect harness connector for Servotronic electro-hydraulic

regulator if necessary.

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

Tightening torques

Mydraulic lines to steering gearbox (banjo boiis)

« M10 12 Nm (9 ft-1b}
* M14 35 Nm {26 ft-1b} —
* M16 40 Nm {30 ft-ib) :
» M18 45 Nim {33 fi-Ib)

Center tie rod to pilman arm 65 Nm (48 ft-Ib) —

(use new self-locking nut}

- Reconnect negative (-} battery cable.

— Install airbag unit. See 721 Airbag System (SRS).

Fill and bleed power steering system as described earlier.

# BontleyPublichers.com~Ali Rights Reserved
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5023259843]

502320586

SO222055)
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Pitman arm, removing and installing

— 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
paris.

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

4 Remove center iie rod fastener and press tie rod out of pit-
man arm with BMW special tool 32 1 190.

— Loosen and remove pitrman arm pinch bolt.

< Mark A on steering gearbox shaft 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

Center tie rod to pitman arm 65 Nm (48 ft-Ib)
{use new seli-locking nut}

Pitman arm pinch bolt {note direction of threads) 61 Nm (45 fi-Ib} —
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Pitman arm, adjusting

As the vehicle suspension setlles 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 an uneven road surfaces.

Raise front of car. Remove splash shield frem under engine.

802320405

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
parts.

502320486

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 B up so that itis firmly
against tie rod (arrow). Tighten fastener A.

Remove tool without disturbing pasition of pin B.
L.oosen pitman arm clamping bolt and slide arm up.

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 (B).
= Tighten pitman arm clamping bolt.

Tie rod height differences

Deviation between left and right tie rod height 1.5 mm (.06 in)

G BenlleyPubilshers.com—All Righls Reseved
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arri

Pitman

502320568

502320586

4 Gap A = 0.5 — 8.5 mm (0.02 — 0.33 in)
~  Reinstall inner control arm bolts.

Tightening terques

Control arm to subframe 78 Nm (58 ft-Ib)
{tighten with wheel on ground})

Pitman arm pinch balt {note direction of threads) 61 Nm (45 ft-1b}

Steering idler arm, removing and installing
The idler arm is bolted to the subframe through a bushing.
The bushing is subject fo wear and is available as a replace-
meni part.

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

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
paris.

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

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

— Installation is reverse of remaval.

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

= Use new self locking nuts to mount idler arm fo subframe
and center tie rod lo idler arm.

= [fidler 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 fi-Ib)
{replace self-locking nut)

idler arm o front subframe 62 Nm {46 {t-Ib)
{replace self-locking nut)

L HenteyPoublisher com-Al Rightn Resenvad
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321 050

502320469

33 1 305

502320481
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302320480

Idler arm bushing, replacing
— Remove idler arm as described earlier.

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

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

4 Press new bushing in correct direction {arrow).

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

— |Installation is the reverse of removal.

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

= Adjust pitman arm height as described earlier.
= Have vehicle professionally aligned.

Tightening torques

Center tie rod to idler arm 65 Nm {48 ft-1b)
{replace self-locking nut)

Idler arm to front subframe 62 Nm (46 ft-Ib}
(replace sefi-locking nut)
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Center tie rod, replacing

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

502320586

WARNING —

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

502320482

G HantlnyPublishors.com-AH Righty Redanvad

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 approximalte correct wheel align-
ment when new parts are instafled.

Remove self-locking nuis 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.

lLoosen left tie rod clamping bolt (arrow). Unscrew lefi tie rod
from center tie rod. Repeat for right.

Installation is reverse of removal.

* Make sure all threaded parts are clean.

= Coat threads with antiseize compound.

= Replace self-locking nuts.

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

= Use tie rod measuremenis previously made fo temporarily
set toe.

= Have car professionally aligned.

Tightening torgues

Center tie rod to pitman and idler arms 65 Nm (48 fi-tb)
{replace self-locking nuts)

Left or right outer tie rod clamping bolt 27 Nm (20 ft-1b)

RN
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WHEEL ALIGNMENT

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 ai the factory and cannot be adjust-
ed. Rear wheel camber is fully adjustable.

Always set rear camber before adjusting toe.

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

lLoosen 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 white counterholding adjustment bolt.

Tightening torque

Camber adjusting nut (rear)

* M12 (sedan) 115 Nm (B5 ft-Ib}
= M14 (Sport Wagon} 174 Nm (128 fi-Ib}
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.

I HI

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

— Check rear axle subframe 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 adjusied 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:

6-cylinder models: Loosen tie rod lock nut (A).
= Adjust toe by turning inner tie rod (B} to change length.

V-8 medels: Loosen left and right tie rod clamp bolts,
s Adjust toe by turning inner tie rod to change length.

NOTE—

e 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 te rods equal
amaunis.

e B-cylinder models: Make sure the rubber boot on the rack
moves freely on the tie rod and does not become twisied.

Tightening torques

Tie rod clamp bolt 27 Nm (20 ft-b)
Tie rod collar nui 45 Nm (33 ft-Ib)
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 rear control arm
mounting nut and tighten.

Loosen nut one-half to one full turn.

4 Turn eccentric bolt (arrow) to adjust toe.

LRentleyPublishers com=-Al Rights Reoserved
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~Steering and Wheel Alignment

Tighten nut while counterhoiding adjusting bolt.

= Tighten nut only afier car has been lowered to ground and
suspension has settled.

Preparing for alignment

ment:

The following conditions are necessary prior to wheel align-

= Correct wheels and tires are installed, in good condition,
and are at the correct infiation 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.

= Caris in normal loaded position. See below.
= Cars with air suspension: Remove air suspension power

fuse.

MNormal loaded position

Each front seat

Center of rear seat

Trunk

Fuel tank

68 Kg (150 Ib)
68 Kg (150 |b)
21 Kg (46 Ib)
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 looking at the [a-
bel on the front strut tube.

Identifying symbol|Version Model

None Standard suspension|Sedan

Solid circle Sports suspension  {6—cylinder sedan

Solid triangle Sports suspension  |V-8 sedan

M5 M sport package V-8 sedan

Circle Standard suspension|Touring {Sport Wagon)
Triangle Sports suspension | Touring {Sport Wagon)}

L BentleyPubkshorg.com-All Rights Resorved
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Steering and Wheel Alignment -

6-cylinder sedan (5251, 528i, 530i)

Standard M Sport
Parameter suspension suspension Sport suspension
Front axte
Total toe 0°5'+ 10 0° 5+ 10 0° 5 10
Camber (difference between left/right maximum 40 -13'= 30 - 36' + 30 - 36" + 30°
Track (differential angle with 20° lock on inside wheel) -1° 56' + 30' -1° 56' + 30 -1° 56" + 30’
Caster (difference between left/right maximum 30') N/A N/A N/A
With £ 10° wheel lock 6° 28' + 30' 6° 41"+ 30' 6° 41" + 30'
With + 20° wheel lock 6° 42' + 30’ 6° 55'+ 30' G 55' + 30'
Front wheel displacement G°x15 0°+ 15 0°+ 15
Inside wheel (approx. °) 42 41.5 41.5
Qutside wheel (approx. %) 33.5 33 33
Rear axle
Toial toe C°22'+ 4 0o 22 + 4 0°22't 4
Camber (difference between left/right maximum 15" -2°04' + &' -2°04'+ 8 -2°04'£ 5
Geometrical axis deviaiion 012 0° 12 oo 12

6-cylinder Sport Wagon (525i, 528i)

Parameter Standard suspension ‘Spurt suspension
Front axle

Total {oe 0° 5 10 g° 5 +10'
Camber (difference between left/right maximum 407 - 13" 30 - 36" = 30'
Track (differential angle with 20° lack on inside wheel) -1° 56" = 30’ -1¢ 56" £ 30"
Caster (difference between lefl/right maximum 30°) N/A N/A

With + 10° wheel lock 6°28' £ 30 6° 41" + 30
With + 20° wheel lock g6° 42' + 30 6° 55' 4 30'
Front wheel displacement 0°x 15 0°x 15
Inside wheel (approx. °) 42 4.5
Qutside wheel (approx. °) 33.5 33

Rear axle

Tolal toe 6° 16' £ 10' 0° 16"+ 10'
Camber (difference between left/right maximum 15') -1° 50' + 20’ -1 50"+ 20’
Geometrical axis deviation 0o z12 e+ 12

~BonticyFublishera.com—Al Rintits Rosepend
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Steering and Wheel Alignment

V-8 Sedan (540i)

Standard
Parameter suspension M Sport suspension|Sport suspension
Front axle
Totai toe 0°14' +10' g° 10"+ 10 0° 14" = 10'
Carmnber (difference between left/right maximum 40" -13'+ 30 -30' £ 30 -37' '+ 30
Track {ditferential angle with 20° lock on inside wheel) -19 35+ 30 -17 43 '+ 30 -1° 44"+ 30"
Caster (difference between left/right maximum 30 N/A N/A N/A
With + 10° wheel lock 6° 18' = 30' 6° 27' + 30' §° 34' £ 30'
With «+ 20° wheel lock 6° 36' = 30' 6° 49" + 30 6° 50' + 30'
Front wheel displacement 0°x 15 0° =10 0° 15
Inside wheel (approx. °} 42 41.5 42
Outside wheel (approx. ©) 32.6 32 31.8
Rear axle
Total toe g 22' x4 0°10'+ 8 Qo 22'+ 4
Camber (difference between left/right maximum 15" -2°04' + &5 =12 49" + B -2°04' £ B
Geometrical axis deviation 0o x12' 0e+12 ge+ 12

V-8 Sport Wagon (540i)

Parameter Standard suspension |Sport suspension
Front axle

Total toe 0° 14" £10' 0°14'+ 10
Camber {difierence between left/right maximum 40') - 13"+ 30 -37' 30
Track {differential angle with 20° lock on inside wheel) -12 35'+ 30’ -1° 44" + 30'
Caster (difference between left/right maximum 30') N/A N/A

With + 10° wheel lock 6° 18' + 30’ 6° 34' 4 30'
With + 20° wheel lock 6° 36"+ 30' 6° 50' + 30'
Front whee! displacement 0°+15' 0°+ 15
Inside wheel (approx. °) 42 42

Outside wheel {approx. ©) 32.65 31.8

Rear axle

Total toa 0e 16" £ 10" 0°168'+ 10
Camber (difference between left/right maximum 157) -1° 50" + 20' -1° 50"+ 20
Geometrical axis devialion g =12 0o+ 12
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Rear Suspension

3321t6‘@‘
i
321G B

313340
313350

GENERAL

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.

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

» Due io the chemical and corrosion characteristics of
alurmninum, 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 sieel bristles.

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

s [Xo not subject to steef welding splashes.

* Do not expose to termperatiures over 80°C (176°F),
even for short periods. 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 thraugh before beginning any job.

< Strut upper mounting nut socket

(Teol No. BMW 31 2 210)

4 Axle shaft removal and installation set

(Tool No. BMW 332 114,332 114,332 115,33 2 116 and
332 117)

4 Spring compressor

(Tool No. BMW 31 3 340, 31 3 350)

T



330-3

- Rear Suspension
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4 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
(Tool No. BMW 33 4 140, 334 148,33 4 149,334 151,334
155, 33 4 156)

4 Subframe mount tool set
(Tool No. BMW 33 4 151, 34 140, 33 4 155, 33 4 154)

4 Rear wheel bearing carrier mount tool set
(Tool No. BMW 33 4 151, 334 152,334 153,33 4 154,33 4
156, 33 4 157)

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

4 Support tube set
(Tool No. BMW 33 4 191, 33 4 192, 33 4 193, 33 4 184)

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

4 Final drive support
{Tool No. BMW 33 4 380)

harn eom=Al Rinlits Reseved
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Rear Suspension

Sedan models

Sport Wagon
models

Sport Wagon

with air springs

502330108

Rear suspension variations

9,

LS = A

Coil spring

Strut

Final drive (differential)
Rear subframe

Upper rear controf arm
(wishbone)

Subframe mounting bushing
Drive axle

Upper front control arm
(traction struf)

Swing arm (lower control arm)

10. Integral link
11. Shock absorber

12, Air spring

1T
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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 —

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

- Remove rear parcel shelf:
* Remove rear seat headrests by pulling straight up.
= Remove both rear roof pillar (C-pillar) trim panels.
= Unbolt rear seat beit anchors. See 720 Seat Belis,

» 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 applicabla. Also disconnect raller blind har-
ness connector at right edge of rear seat backrest.

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

s 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 shell.

-~ Remove rear speakers.

— Remove rear wheels. Remove wheel arch trim. —_

— Suppori rear wheel bearing carrier.

CAUTION— :
The strut assembly prevenis the drive axle and wheel bearing -
carrier from dropping too far. Supporting the wheel bearing ‘
carrier before disconnecting the sirut mounting fasteners pre-
venis damage to the brake hose, pariking brake cable and
drive axle CV joints.
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Rear Suspension -

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

502330100,

« 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.

= |nstall strut assembly top mount using new self-locking
nuts.

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

Tightening tarques

Strut to wheel bearing carrier 127 Nm (94 #t-lb)
Strut mount to body

= Gray fasteners 28 Nm (21 ft-Ib)
» Yellow fasteners 24 Nm (18 ft-Ib) i
Road wheel to hub 120 £10 Nm (89 7 ft-Ib)
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Rear Suspension

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 atternpt io 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 and installing.

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 atternpt to disassemble the struts without a spring
cornpressor designed specifically for this job.

e Prior to using the spring compressor check its opera-
tiort. Do not use a spring compressor that is damaged.
Do not make any modifications to the spring compres-
sor.

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

312210

502330595

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

Remove strut top mount seif-locking nut with BMW special
tool 31 2 210 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 shock absorber upright
with the rod fully extended for at least 24 hours.

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

NOTE—
e Helieve tension on spring compressor slowly and carefuily.

e Fit new spring in spring compressor so that one coil at

each end is outside spring retainer.

cHenleyPublishors com=Al Righls Hesemved
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Rear-Suspension
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502330632

4 Compress spring and install it and related components to

shock absorber. Use new self-locking upper strut mounting
nut.

Upper strut mount self-locking nut
Washer

Poor road surface adapter
Upper spring seat

Upper strut mount

Upper rubber bumper seat
Rubber bumper

Coil spring

. Pust boot

0. Lower spring seat

1. Strut

4 200N O R WD

WARNING —
Make sure the upper self-locking nut is fully tightened before
releasing the spring compressor.

Tightening torque

mf‘rm

502330633

Rt = P SR o JR N . W | [ 1= [ By Gy . JE

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

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

Release spring compressor slowly, pasitioning spring ends in
shoulders of spring seats.

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

REAR SHOCK ABSORBERS AND
SPRINGS (SPORT WAGON MODELS)

Depending on year and model applications, the Spori 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 troubleshooling 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 —

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

CAUTION—

if working on a vehicle with compressed air shock 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.

CAUTION—

The shock absorber prevents the drive axle and wheel bear-
ing carrier frorm dropping too far. Supporting the wheel bear-
ing carrier before disconnecting the shock absorber
mounting fasteners prevenis damage fo the brake hose,
parking brake cable and drive axle CV joints.

Working in cargo compartment, remove carpet. Remave fri-
angutar 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.

£ BentleyPublishers.com=All Rights Resered
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Rear Suspension
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— Remove rubber protective cap from shock absorber upper

mount.

— Remove shock absorber upper mounting nuts.

— Remove shock absorber lower mounting bolt. Lower shock

absarber out of wheel housing.

4 Transfer shock top mounting plate, dust cover (if applicable)
and related componenis to new shock absorber.

Self-locking nut

Washer

Upper shock absorber mount
Rubber bumper seat

Rubber bumper

Dust boot

Shock absorber

Long lower bushing

R

Tightening torques

Shock absorber fo uppar mount 27 Nm (20 ft-Ib)
(M14, replace self-locking nut)

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

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

¢ |nstall shock absorber upper mount to subframe using new
saell-locking nuts.

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

» Tighten lower shock 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 £10 Nm (89 =7 ft-b)
Shock abserber to swing arm 127 Nm (84 ft-lb}
Strut mount to body
» Gray fasteners 28 Nm {21 ft-Ib)
= Yeflow fasteners 24 Nm ( 18 it-Ib)

rom=All Bintitn Roeeae
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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 siruc-
tural chassis points. Do not place jack stands under
suspension parts.

502330836

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

Remove exhaust system. See 180 Exbhaust System.

Disconnect driveshaft from final drive. See 260 Driveshaft.

Detach parking brake cables from mounting brackets 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 untit 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 subirame 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 120 410 Nm (B9 +7 ft-In)
Subframe to body 163 Nm (120 ft-Ib)

LBenllpvPublinbiers cami=Al Rietits Resorvacd
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Rear Suspension

Air spring, removing and installing

CAUTION—
Ifvehicle is driven with air spring depressurized, the air spring
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.

CAUTION—

= Disable air supply pump by disconnecting elecirical plug
before performing any repairs. Pump is located beneath a
cover under the spare lire 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

Cluick coupling screw to air purmp 2 Nm (18 in-Ib)

Remove quick coupler. Plug openings to keep dirt out.
Remove air spring mounting clips.

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 sitruc-
tural chassis points. Do not place jack stands under

suspension parts.

Working underneath rear suspension, lift wheel bearing car-
rier to relieve rear spring tension. Then unbolt air spring
mounting bolit 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 mark. The right air spring is
marked with a blue identification mark.

,,,,,
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" Rear Suspension
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« Check roll iold of air spring (arrows). Reinstall only if roll fold
is undamaged and formed correctly.

— Toinstall air spring:

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

« |nstall spring above suspension subframe. Make sure ec-
centric lug at bottom of air spring fits in recess of subframe
spring seat.

= Reatiach top spring mounting clips.
¢ Reattach air line connections.

- Remainder of installation is reverse of removal.

Tightening tarques

Air line connection 2 Nm (18 in-Ib}
Air spring to wheel bearing carrier 20 Nm {15 ft-b)
Road wheel to hub 120410 Nm (89 £7 ft-lb)

REAR SUSPENSION ARMS,
SUBFRAME AND BUSHINGS

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

WARNING —

Do not attemnpt to straighten a damaged suspension arm.
Bending or heating may wealen the original part. Always re-
place a damaged suspension 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

Swing arm {lower control arm)

o

Upper rear control arm
{wishbone)

Wheel bearing carrier
Circlip

502330083
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Swing arm bail joint

© ® N o

Eccentric washer
(rear camber adjustment)
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Rear Suspension

Swing arm, removing and installing
(sedan models)

CAUTION—

If working on a vehicle with compressed air shock 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 siands under
suspension parls.

Disconnect conirol rod for ride height sensor if applicable.

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

rier.

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 ecceniric
rear mounting bolt.

Support wheel bearing carrier from below.

T
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* Rear Suspension
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4 Remaove 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. [nstall and tighten
nut finger tight.

= Install bolts (A) and (B). install and tighten nuis finger tight.

= Line up eccentric camber adjusting boit with marks 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-1b}

Road wheel to hub 120 £10 Nm
(89 £7 ft-Ib)

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

Swing arm to rear subframe 115 Nm (85 fi-Ib}

(camber bolt M12) (A)

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

Swing arm to wheel bearing carrier (C) 256 Nm (189 ft-1b)
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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 siruc-
tural chassis points. Do not place jack stands under
suspension parts.

§N2330839

CAUTION—

Mods! 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
cargo compartment.

4 Model with air springs: l.oosen compressed air pipes (ar-

rows) at air distribution assembly to release system pres-
sure.

NOTE—
Vehicle will stand quite fow.

If applicable: Detach air supply line from shock absorber.
Piug ports and lines to keep out dirt.

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

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

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

= Make sure tool recess faces upward.

o Working In carge compariment, guide BMW special tool
33 2 304 from above and thread into special tool 33 2 301.

[
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N < Working in cargo compartment, attach BMW special tools
332306 33 2 302, 33 2 303 and 33 2 305 to special tool 33 2 304.

/QQ » Use special tool 33 2 306 to compress spring.
* Tighten until lower spring coil lifts off spring seat on wheel

[ 832304 bearing carrier.
M/ -
543 305 > |

— Disconnect control rod for ride height sensor if applicable.

S
—

g

332302 s

£02330840

« Remove ABS puise sensor {arrow) from wheel bearing car-
rier. ,

— 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 fastener prevents damage o the brake hose, park-
ing brake cable and drive axfe CV joints,

— Remove shock absorber lowar 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 ecceniric
rear mounting bolt.

LFenlloyPubllishers com=All Righls Reseivedd
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4 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.

= [nstall bolt (C) through bracket and arm. [nstall and tighten
nut finger tight.

= [nstall bolts (A) and (B). Install and tighten nuts finger tight.

= Line up ecceniric camber adjusting bolt with marks made
previously.

= Make sure long lower shock absorber bushing fits in hole
in 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

ABS pulse sensor to wheel bearing 8 Nm {6 fi-Ib}

carrier
Quick coupling screw to air shoclk 2 Nm (18 in-lb)
absorber
Road wheel to hub 120 10 Nm (89 -7 fi-Ib) i
Shock absorber 1o lower control arm 127 Nm (94 ft-Ib)
Stabilizer link to swing arm 65 Nm (48 fi-Ib)

Swing arm to rear subframe (camber 115 Nm (85 ft-lb)

bolt M12) (A)

Swing arm 1o rear subframe (B) 58 Nm (43 ft-Ib)

Swing arm o wheel bearing carrier 256 Nm (1889 fi-Ib)

(€
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5023305333

Swing arm ball joint, replacing

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.

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

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 fastener prevenis damage to the brake hose, park-

ing brake cable and drive axle CV joints.

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

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

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

CAUTION—

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

cargo compariment.

Madel 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.

“BentleyPublishers.com-All Righls Reserved
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33 2 306 —N
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332302
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52330840;

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, pasition 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.

ZBontlovPubiishers com=Al Rights Reserved
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4 Remove outer mounting bolt (1) from swing arm. Pull swing
arm down.

+ Remove integral link / swing arm metal bushing locating
bolt {2). Remove integral link.

« Remove swing arm bushing retaining snap ring {arrow).

a02330597

< 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.

334192
33 4 193

502330584 —

BenlleyPublishers.com=All Righta Reserved
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SEAMSE

334191 334193 334192

502330508

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

NOTE—
Slotted end of special tool 33 4 191 points toward whee!
bearing carrier.

Press new bhushing 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 seli-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 fi-Ib)
Quick coupling screw to air shock 2 Nm (18 in-ib}
absorber

Road wheel to hub 120 £ 10 Nm (89 7 fi-Ib)
Shock absorber to lower centrof arm 127 Nm (94 fi-Ib)
Stabilizer link to swing arm 65 Nm {48 fi-Ib)
Swing arm to wheel bearing carrier (C} 256 Nm (189 ft-Ib}

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. Flace jack stands underneath struc-
tural chassis points. Do not place jack stands under
suspension paris.

ERentlovPublkishers. com=-All Rinhls Reserved
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( 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
oui of rear wheel bearing carrier.

— Installation is reverse of removal, noting the following:

o Always use new self-locking nuts.

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

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

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

= Have car professionally aligned when job is complete.

Tightening torques

Controt arm to subframe (M12) 110 Nm (81 ft-1b}
Control arm bali joint to wheel bearing 142 Nm (105 ft-ib)
carrier (M14)

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

Road wheel to hub 120 +10 Nm
(89 +7 ft-1b)

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

CAUTION—

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.

— Raise rear end of car and remove wheaeal.

WARNING —

Make sure the car fs 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 rear coll springs: Remove cargo compariment
floor carpet.

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

“BenteyPublishers.com-All Fights Reserved
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502330838
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33 2 305

332303 —=»~
332302

50233084

502330333a

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 toois 33
2 302, 33 2 303 and 33 2 305 to special tool 33 2 304.

= Use speciai tool 33 2 306 to compress spring.

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

« 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.

— Support wheel bearing carrier from below.

CAUTION—

The shock absorber prevents the drive axle and wheel bear-
ing carrier from dropping tao far. Supporting the whee! bear-
ing carrier before disconnecting the shock absorber
mounting fastener prevenis damage o the brake hose, park-
ing brake cable and drive axle CV joints.

—~  Models with air shock absorbers; Detach air supply line from

shock absorber. Plug ports and lines to keep out dirt.

- Remove shock absorber lower mounting boli.

£ BantleyPubhshom.com=-All Hights Reserved
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Eccentric

\

4 Remove rear control arm:

* Remove inner controf 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.

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

= Inner control arm mounting balt 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 torgues

Contral arm to subframe {(M12) 110 Nm (81 fi-Ib)

Control arm ball joint to wheel bearing 142 Nm (105 ft-Ib)

carrier (M14)

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

Road wheel to hub 120 +£10 Nm
(89 £7 fi-lb)

Shock absorber to lower control arm 127 Nm (84 ft-Ib)

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

— Raise rear end of car and remove wheel,

WARNING —

Maike 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 paris.

4 Mark location of inner control arm eccentric washer {rear toe

adjuster).

snogaomdzl . . . .
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4 Remove inner control arm eccentric nut and bolt (A).

« Remove conirol arm ball joint nut (B). Press ball joint out
of wheel bearing carrier.

o [jft out control arm.

- |nstaliaiion is reverse of removal, noting the following:

= Use previously made marks to install eccentric bolt and
nut.

s Always use new self-locking nuts.

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

« Have car professionally aligned when job is complete.

Tightening torques

Road wheel to hub 120 £10 Nm
(89 =7 it-Ib)
Upper front control arm (traction strut) to 60 Nm {44 ft-Ib}

subframe (rear toe adjusling bolt)

Upper frant controt arm {traction strut) to wheel 65 Nm (48 fi-ib}
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 fack stands underneaih sfruc-
tural chassis points. Do not piace jack siands under
suspension paris.

— Remove exhaust sysiem. 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 hiose. 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 driveshaift.

[ TR A TN YA T TR - TH SN
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33 4 390

502330833

— It equipped, remove ride height sensor connectors.

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

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

4 Remove right and left suspension trim panels (arrow).

4 Remove right and left lower strut mount boits {arrow),

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

— Carefully lower rear suspension subframe away from body to
FEMOVE.

fRantteyPublichers.com-All Righla Reserved
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502330836

4 To install, jack subframe into position. Install and tighten sub-

frame mounting bolis. Note that on each bolt, rubber—coat-
ed detent plaie {arrow) must be installed at rear in driving
direction.

Tightening torques
Rear subframe to body (M12) 163 Nm (120 fi-Ib}

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

lowing.

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

« Tighten suspension arm and shock absorber fasteners o
final torque only after 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 B8 Nm (6 fi-Ib)
Brake rotor to hub 16 Nm (12 fi-Ib)
Driveshaft CV joint to final drive flange
= W10 {Torx bolis) 70 Nm {51 ft-Ib}
= M8 {compression nut) 32 Nm (24 ft-lb)
Rear brake pad carrier (caliper) to wheel 65 Nm (48 fi-lb)
bearing carrier
Rear strut to wheel bearing carrier 127 Nm (94 {t-Ib)
Road wheel to hub 120210 Nm
(89 £7 ft-Ib)

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

Incase of damage to the subframe, orif a pressed-in bushingis
worn, remove subframe by removing complete axle assembly.

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

= |n 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 wheals.

suspension parts.

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
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- Hemove 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-
necling electrical plug before performing any repairs. Pumpis
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 distributiocn assembly to release system pres-
sure.

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

. — Working underneath rear suspension, lift wheel bearing car-
334 390\ rier {o relieve rear spring tension. Then unbolt air spring
: mounting bolt from seat on wheel bearing carrier.

< 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 io cradle the fi-
502330835 nal drive properiy.

4 Remove right and left suspension trim panels {arrow).
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4 Remove right and left lower strut mount bolts (arrow).

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

— Carefully lower rear suspension subframe away from body to
remove,

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.

* Models with coil springs: Fit springs correctly in lower
spring seats.

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

g

Tightening torgques _

Air spring to wheel bearing carrier 20 Nm (15 fi-Ib)
< Rear subframe to body (M12) 163 Nm (120 fi-1b)

®)

f

S02330836
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33 4 154
33 4 156

-
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502330800

Remainder of instailation 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-
pension has settled.

Tightening torques

ABS pulse sensor to wheel bearing carrier 8 Nm {6 ft-Ib)
2 Nm {18 in-Ib)
16 Nm ({12 ft-1b)

Air line connection
Brake rotor to hub

Driveshaft CV joint to finat drive flange

= M10 {Torx bolts) 70 Nm (51 fi-Ib}
e M8 (compression nut) 32 Nm (24 fi-Ib)
Rear brake pad carrier (caliper) to wheel 65 Nm (48 fi-Ib)

bearing carrier
Road wheel to hub 120 10 Nm
(B9 +7 ft-Ib)

Rear subframe mounting bushings,
removing and installing

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

4 install BMW special tools 33 4 140,33 4 151, 334 154, 33 4

155, 33 4 156 as shown.

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

CAUTION-
* Aluminum suspension paris may be severely damaged
with intense heat.

« Heating for 2 minutes with the recommended heat
source is intended o keep the temperature of the alu-
minum parts below the safely threshold of 80°C
(176°F).

FRanlnehirbinee came-ntll 2 abie Bernread
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4 When installing subframe bushing, be sure alignment arrows
point front and rear.

* Coat new mount with Circolight® anti-friction agent.

4 152,33 4 153,33 4 154, 33 4 155, 33 4 157.

— 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-
pension has settled.

502330615

BEAR WHEEL BEARINGS

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

-~ Raise rear end of car and remove wheel. —

WARNING —

Make sure the car is firmly supporied on jack stands de-
signed for the purpose. Place jack slands underneath struc-
fural chassis points. Do not place jack stands under
suispension parts. =

i

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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7

332117

3321

332116

502 330 GBS

4 Remove ABS sensor mounting fastener (arrow) and sensor.

« Remove outer swing arm nut (arrow) and bolt.

4 Press out axle shaft using BMW special tools 33 2 117,
332116 and 332 111.

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

:BoentieyPubRishers.com-All Rights Reservid
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332118

502330668
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4 Remove upper front conirol arm (traction strut) ball joint
maouniing nut (arrow). Press control arm ball joint out of
wheel bearing carrier.

— Repeat above process on upper rear conirol arm.

— Remove wheel bearing carrier assembly.

< When reinstalling, pull axle shait through wheel bearing car-
rier using BMW special tools 33 2 115,33 2 116 and 33 2

118.

— Lightly oil bearing surface of axie collar nut and install. Tight-
en colfar nut firmly, but do not fully tighten it at this time.

WARNING —

For safely reasons, the axle coflar nut should only be tight-
ened fo 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.

I
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— Remainder of installation is reverse of removal, noting the fol-
lawing.
= Always use new self-locking nuts.

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

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

= Tighten fasteners to final torgue 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-Ib)
Brake rotor to hub 16 Nm (12 ft-1b)
Rear brake pad carrier (caliper) to wheel 65 Nm (48 ft-Ib)
bearing carrier
Rear axle shaft to hub (M27) 300 Nm (221 ft-Ib}
Rear strut to wheel bearing carrier 127 Nm (94 ft-Ib)
Road wheel to hub 12010 Nm
(89 £7 ft-Ib)
Swing arm to wheel bearing carrier 256 Nm (189 ft-1b}
Upper front control arm (traction strut) to 65 Nm (48 ft-Ib)

wheel carrier

Upper rear control arm to wheel carrier 142 Nm (105 ft-Ib)

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.

CAUTION—

Models 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
cargo compartment,

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

WARNING -~
Viehicle will lower when the air pipes are opened.

tuRentleyPubkohers.com=All Rights Reserved
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502330840

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

= Models with rear coil springs: Remove carge compartment
floor carpet.

Q 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 {ool 33 2
301 between 2nd and 3rd spring coit from bottom.

» Make sure tool recess faces upward.

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

< Warking in cargo compartment, attach BMW special tools 33
2302, 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.

i
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4 With an assistant applying brakes, break free and ramove
staked collar nut {arrow).

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

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

23314 15w

« Remove ABS sensor mounting fastener (arrow) and sensor.

4 Remove outer swing arm nut (arrow) and bolt,

€ BentleyPublishers.com=All Rights Reserved
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332117

502330666

< Press out axle shaft using BMW special tools 332 117, 33 2
116 and 33 2 111.

4 Remave upper front control arm (traction strui) ball joint
mounting nut (arrow). Press control arm ball joint out of
wheel bearing carrier.

— Repeat above process on upper rear conirol arm.

— Remove wheel bearing carrier assembly.

4 When reinstalling, puli axle shaft through wheel bearing car-
rier using BMW special tools 33 2 115,332 116 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 safely reasons, the axle collar nut should only be tight-
ened fo its final torque with the whee! insialled and the car
fowered to the ground. However, loading the bearing without
the nut tightened sufficiently may damage the bearing.

& HentloyPublisherc. com-Al Rights Reserved

T



330-39

Rear Suspension

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

Maodels 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 nuis.

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

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 io wheel bearing 8 Nm (6 ft-Ib)
carrier

Air spring to wheel bearing carrier 20 Nm (15 ft-Ib}
Brake rotor 1o hub 16 Nm (12 ft-1b}

Rear axle shaft to hub (M27} 300 Nm (221 ft-Ib}

Rear brake pad carrier (caliper) to wheei 65 Nm (48 ft-ib}

bearing carrier

Road whee! to hub 120£10 Nm

(89 +7 it-Ib)
Swing arm to wheel bearing carrier 256 Nm {189 fi-Ib)
Upper frontcontrol arm {traction strut) to 65 Nm (48 fi-Ib)

wheel carrier

Upper rear control arm to wheel carrier 142 Nm (105 ft-Ib)

Rear wheel bearing, replacing

2.
3.
4

4 The rear wheel bearing is integrated with its mounting flange.
1.

Torx bolt

Wheel bearing and mounting flange
Wheel hub

Collar nut

— Raise rear end of car and remave wheeal.

5083303204

WARNING —

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

suspension parts.

“BentleyPublishers com-Alt

Rights Reserved

| 1]




330-40

Rear Suspension

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

— Ifequipped, disconnect brake pad sensor connector at brake
caliper.

~ FRemove brake caliper assembly and rotor. See 340 Brakes.
Leave brake hose connecied to caliper. Suspend caliper as-
sembly from chassis using stiff wire.

- Remove ABS pulse sensaor 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 altempt o reuse bearing.

33 4 203
334202 33 4201

ooi3t12s

4 Remaove four wheel bearing flange (Torx) bolts (arrows).

502330827
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“‘Rear Suspension

502330025

332115

332118

502330830

{ Remove wheel bearing assembly.

4 Remove inner wheel bearing race with BMW special tools 33
1312 and 00 7 500 or equivalent.

— Install new wheel bearing assembly. Make sure mounting
surfaces are free of dirt and grease.

Tightening torques

Wheel bearing to wheel bearing carrier {us& new Torx boits)
» Stage 1 30 Nm (22 fi-Ib)

« Stage 2 90° torque angle

4 Reinstalt wheel hub.
= Lightly oil wheel bearing and axle shait contact surfaces on
wheel hub.

= Use BMW special tools 332 115,332 116 and 33 2 118
or equivalent press tools to press whee! hub to bearing.

CAUTION—

BMWV specifies special tools to puff the wheel hub through the
wheel bearing info pasition. If using alternative tools, be sure
to support the bearing inner race when pressing or pufling 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 lo the ground. However, loading the bearing without
the nut tightened sufficiently may damage the bearing.

L:BentieyPublishers.com-All Righls Reserved
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Rear Suspension

—

install ABS sensor and road wheel.

Lower car {0 ground, With an assistant applying brakes, use
new axle coliar nut fo tighten to final torque. Stake nut.

Remainder of installation is reverse of removal.

Tightening torques

ABS pulse sensor to wheel bearing carrier B Nm {8 it-1b)

Brake disc to hub 16 Nm

Rear brake pad carrier {caliper) to wheel 65 Nm (48 it-lb)

bearing carrier

Rear axie shaft to hub (M27} 300 Nm (221 f-Ib)

Road wheel ta hub 120 £10 Nm
(B9 £7 fi-Ib)

REAR STABILIZER BAR

The rear stabilizer bar is mounted to the rear subframe and at-
tached via siabilizer bar links to the lower swing arms.

Siabilizer 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 bhar 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 reassemibly.

Tightening torques

Stabilizer link to stabilizer bar 42 Nm (32 ft-ib)
Stabilizer bar bracket to subframe (M8) 22 Nm (16 fi-Ib)

{2HentleyPublishers com=All Rights Heserved
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. 'Rear Suspension

Stabilizer bar link, removing and instailing

4 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 1o swing arm 65 Nm {48 ft-b}
Stabilizer link 1o stabilizer bar 42 Nm {32 ft-Ib}

&:BenlleyPubdishain.com=-Alk Rights Renerved i
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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 incorporaies 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 MabiC. EHC
description and some troubleshooiing is covered in 300 Sus-
pension, Steering and Brakes—General.

Air spring replacement is covered earller in this chapter. See
Air spring, removing and installing.

CAUTION—

Maintain high levels of cleanliness around air fine connec-
tions when disassembling and assembiing air suspension
components. Even small dirt parficles can cause leakage in
the pressurized system.

Electronic height control
(EHC) components
Air spring
1 liter air reservoir
EHC conftrol module

Air supply distributor

S

Air supply pump
(under spare tire)

6. Air spring mounting bolt
{at wheel bearing carriet)

7. Rear ride height sensors
(Hall effect)

8. Air supply pump relay

502330325
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~Rear Suspension

502330335

Air compressor pump relay, removing and
installing

Working in cargo compartment, remove spare wheel.

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 compariment.

Remave spare tire.
Remove electrical components cover (A).

Release contral module wiring harness plug focking clip (B)
and remove module.

Installation is reverse of removal.

After assembly, resef ride height using BMW diagnostic scan
tool DIS.

Air supply unif, removing and installing

CAUTION—

Mainiain high levels of cleanfiness 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 air supply unitis removed for any reason, reset ride
height using BMW scan tools DIS or MoDiC.

— Remove spare tire.

“BuntieyPublshern.com-Af Rights Resermd
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Rear Suspension

502330434

502330335

4 Remove air line fittings (A) from bottom of air distribution con-
nectors.

s Cut off wire ties.

WARNING —

Vehicie will lower when the air pipes are opened.

Q Rotate air line distribution connector {A) 45° in direction of
arrow to remove.

» RHotate electrical connector (B) 45 ° in direction of arrow to
remove.

= Compress wiring cannector locking clips (arrows) and dis-
connect wiring harness.

« Remove air supply unit mounting fasteners (arrows) and re-
move unit.

— |nstallation is reverse of removal.
= When installing air lines always match line colors.

= After assembly, reset ride height using BMW diagnostic
scan tool DIS.

“HepnlevPublkchere com=Al Rishits Reservod
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Rear Suspension

Mounting
bolis

502330337

%:BentleyPublishors.com-All Rights Reserved

Ride height sensor, removing and installing

Hall effect sensors for vehicle height detection are mounted
on the lefi 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 —

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

Working underneath rear of car, remove trim panel (arrow)
just ahead of suspension subframe.

Disconnect electrical harness connector from sensor.

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 cutward. After assembly, re-
set ride height using BMW diagnostic scan tool DIS.

Tightening torques

Ride height sensor to bracket 5 Nm (44 |b-in}
Lever to height sensor 9 Nm (80 Ib-in}

WHT
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Final Drive

230020

31 27031104

i

331342

GENERAL

This repair group covers removal and repair information 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 difierential input
and output drive flange seals. Some common pullers and
drifts can often be substituted for these tcols.

4 Drive flange holder
{Tool No. BMW 2 30 020)

4 Drive flange puller
(Tool No. BMW 31 2101/312102/312103/312104)

4 Drive pinion set
(Tool No. BMW 33 1 340)

4 Clamping tool set
(Tool No. BMW 332101 /332 102/33 2 103)

74
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~ - Final Drive

3333AN

333333

333334

334151

~{ 334

152

33 4166

e

33 4162

334161

334174

@

.//
3341

324173
33/4 172

334181

33 4 183

334182

@ 24 183
%y,

194

A341H

4 QOutput shafi tool set
(Tool No. BMW 332 111/332114/332 115/332 116/
332117/332118/332119)

4 Trailing arm tool set
(Tool No. BMW 33 3 331 /333 332/333333/33 3 334)

4 Final drive mount set
(Tool No. BMW 334 151 /334 152/334 153/33 4 154 (
334155/334156/334157/334158/334159)

4 Differential mount press set
(Tool No. BMW 33 4 161/334 162/33 4 164 /33 4 165/
33 4 166)

4 Differential mount press set
(Tool No. BMW 334 171/334172/334173/33 41 174)

‘4 Differential mount press set
(Tool No, BMW 33 4 181/334182/33 4 183/33 4 184)

« Support tube set
(Tool No. BMW 334 191/334192/334 183/33 4 194)

= RBontlnyPublishars.com=A1 Rights Heserved
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Final Drive . -

33 4
33 4403

4 Final drive output shaft seal tool
{Tool No. BMW 33 4 250)

4 Final drive support
(Tool No. BMW 33 4 380)

4 Pulling set
(Tool No. BMW 334 401/334 402/334403/334 404/
33 4 405/ 33 4 406)

Aluminum suspension componenis

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. I working with aluminum com-
ponenis, be sure to read and follow the cautions below.

CAUTION—
s Due to the chemical and corrosion characleristics of alumi-
num, do not bring into contact with baftery acid.

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

s [Jo not expose to flying sparks from grinding/culting op-
erations.

« Do not subject to steel welding splashes.

* Do nof expose to temperatures over 80°C (176°F},
even for short periods. Temperatures in painting facili-

ties are not a problem.

7
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... Final Drive

502331851

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. FPlace the jack stands beneath struc-
tural chassis points. Do noi place jack stands under

suspension parts.

Remove exhaust system. See 180 Exhaust System.
Disconnect drive shaft from final drive. See 260 Driveshaft.

Remove drive axle CV joint bolts {(arrows} at [eft and right
sides. Suspend drive axles from body using stiff wire.

Support final drive with BMW special tool 33 4 380.
= 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 [ift final drive inio
place.

CAUTION—

The following sequence must be used when instaling the fi-
nal drive to prevent torsion stress on the final drive during in-
staliation.

Instali mounting bolts and finger tighten only.
s Remove final drive support.

Tighten both rear mounting bolis.

Tighten front mounting bolt.

NOTE —
Use new self-locking nuis.

Check diiferential oil level. See Differential oil level, check-
ing.

Remainder of installation is reverse of removal.

“BentleyPubkshers.cam~All Rights Roserved
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Final Drive .

Tightening torques

Final drive to rear axle carrier 105 Nm (77 it-Ib)

Driveshaft CV joint to final drive flange

* M10 (Torx bolt) 70 Nm (51 ft-Ib)
= M8 (compression nut) 32 Nm (24 ft-Ib)
Drive axle to final drive flange
* Torx bolts (M10) 83 Nm (61 ft-lb)
« Torx bolt with ribbed teeth {M10) 64 Nm (47 fi-Ib)
= Torx bolt with ribbed teeth (M10 silver) 80 Nm (59 ft-Ib)
= Torx bolt with ribbed teeth (M10 black) 100 Nm (74 ft-Ib)
= Torx bolt with ribbed teeth (M12) 135 Nm {100 ft-Ib)

Differential oil level, checking

The E389 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 leve! at filler plug {arrow).

— Gheck lubricant level with car on a level surface:
= Level is correct when fluid just reaches edge of filler hole.
= | necessary, top up Huid,
» Heplace filler plug sealing ring.
= Install and tighten oil filler plug when oil level is carrect.

NOTE —

¢ Use either a 14 mm or 17 mm Allen socket to remove the
drain plug.

o [fcaris raised in the air, it shoufd be level when checking
or filling final drive fiuid level.

Tightening torque

Filler plug to final drive housing 70 Nm (52 fi-b) =

CRanthaeP Blirknre e =081 Ricdus o
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Final Drive

Final drive input shait seal, replacing
- Remove exhaust system. See 180 Exhaust System.
— Remove drive shait. See 260 Driveshaft.

< Lift out coltar nut locking plate (arrow).

4 Mark position of callar nut to pinion shait (arrow) with a cen-
ter punch.

4 While counterholding drive flange with special BMW tool 23
23 0 020 0 020 loosen and remove collar nut.

o

¥ T
502331 853
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Final Drive =

502331854

502331855

33 3 440
333470

ey, 02331856

4 Remove final drive input flange using BMW special tools 31
2101, 312102, 31 2 103 and 31 2 104 or squivalent.

4 Using BMW special tool 00 5 010 or equivalent remove seal
from final drive housing.

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.

L RanllovPultinhors com-—-All Rinbls Boscrentd
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Final Drive

\231 300

331 341

4 Coat drive flange sealing area and seal lip with differential oil.

= [nstall drive flange on pinion shaft.

« Using BMW special tools 23 1 300, 33 1 341 and 23 1 302
press drive flange on fo pinion shaft only to exient as o al-
low callar nut to be installed.

502331857

4 Tighten collar nut only until previously marked points are
aligned (arrow).

CAUTION—

Do not under any circumstances tighten collar nut beyond the
marked points, otherwise clamping sleeve will have o be re-
placed.

— Using a suitable drift, install new collar nut locking plate.
Stake plate in place.

— Remainder of installation is reverse of removal.

- Check and, if necessary, set differential oil level. See Differ-
ential oil level, checking.

Tightening torque

Driveshaft CV joint {o final drive flange
o M10 (Torx bolt) 70 Nm {51 ft-Ib)
« M8 (compressiocn nut) 32 Nm (24 fi-ib)

L
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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 (arrows). Suspend drive
axle from body using stiff wire.

4 Drive out final drive output flange using soft faced hammer.

50231859

4 Remove seal using BMW special tool 00 5 010 and 32 1 060
or equivalent.

T |

0605010 32 1 060

cBentleyPublisherncom—Al Riphts Resenved
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~Final Drive

tacts shaft seal.

heard to snap intc place.

ferential oil level, checking.

Tightening torques

< Coal seal with differential oil and drive inio 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-

« Push output flange into final drive until flange splines en-
gage splines of differential gear and snap ring can be

— Remainder of installation is reverse of removal.
s Check and, if necessary, set diiferential oil level. See Dif-

Drive axie to final drive flange
= Torx bolts (M10)
= Torx bolt with ribbed teeth (M10)
¢ Tonx bolt with ribbed {eeth (M10 silver)
» Torx bolt with ribbed teeth {M10 black}

0022620

Torx boit with ribbed teeth (M12)

83 Nm (61 ft-Ib)
64 Nm (47 ft-Ib)
80 Nm (59 ft-l}
100 Nm {74 ft-Ib)
135 Nm (100 ft-Ib)

wRanlfuPuhbrhor rom=AN Rinhtr Hoanrund
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Final Drive

Final drive cover, removing and installing

— Remaove final drive. See Final drive, removing and install-
ing.

4 Remove fasteners (arrows) from rear cover and remove cov-
er.

= Clean cover and final drive housing sealing surfaces.
» |nstall new gasket with cover.
* |nstallation is reverse of removal.

- Check differentizl oil level. See Differential oil level, check-
ing.

Tightening torque

Final drive cover to final drive housing
« M10 (8.8 grade) 45 Nm (33 ft-Ib)
* M10 (10.9 grade) 90 Nm (66 ft-Ib)

502331863

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
tools 33 3 314, 333 315, 33 4 181, and 33 4 183.

4 Coat new mount with Circelight® anti-friction agent and in-
stall, noting the following:

» Long bushing on mount must face forward (arrow).
= A shows installation position of mounis.

502331865
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~-Final Drive

334161

333314

333315

502331067

502331869

333315

2\

33 4 165
5023218673

.

Front final drive mount

< Remove front final drive mount using BMW special tools 33
3312,333 314, 33 3 315, 334 161 and 33 4 162,

4 Coat bearing sleeve in rear axle carrier and rubber mount
with Circolight® 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.

CAUTION—

The sloited side of the rubber mount must be at right angles
to the groove in special tool 33 4 165 and should be tightened
down transversely across the vehicle axis.

4 Draw rubber mount in firmly with BMW special tools 33 3
314,33 3 315, 33 4 164, 33 4 165 and 33 4 166.

NOTE—

» Make sure special tool 33 4 166 is properly seaied.

* Rubber mount must locate flush in rear axle carrier. If nec-
essary, rolate special tool 33 4 164 through 80° and draw
in overlap.

— Remainder of installation is reverse of removal.
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Final Drive

DRIVE AXLES

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

Inner CV joint
Drive axle

Outer CV joint
Collar nut

Quter CV boot kit
Inner CV boot kit
Circlip

Pust cover

L S B A L

Reinforcement
10. Torx bolt

EQDIAIATE

Drive axle, removing and installing (sedan)

4 With an assistant applying brakes, break free staked coilar

nut (arrow) at center of rear wheel hub. Do not remove com-
pletely.

NOTE -~
The drive flange collar nut is tightened to a torgue of over 300
Nm (221 fi-Ib). Make 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 final drive. See Final drive, removing and install-
ing.

[
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_ Final Drive

4 Remove staked collar nut and press output shaft out of wheel
hub with special BMW tool 33 2 111/116/117.

332116 .
— Remove drive axle.
— Installation is reverse of removal, noting the following:

» |Ise a new coliar nut.

= Apply a light coating of oil to contact face of collar nut and
install it loosely.

o |nstall road wheel and lower car to ground.

« With an assistant applying brakes, tighten drive axle collar
nut to its final torque.

Stake collar nut.

332111

332117
502331216
- Tightening torgues

Drrive axle collar nut to drive flange M27 300 Nm (221 ft-Ib}
Drive axle to differential flange
* M10x20 mm black Torx bolt 83 Nm (61 ft-lb)
* M10x20 mm silver Torx bol 100 Nm (74 fi-1b)
Road wheel to hub 120 Nrm +£10 (89 ft-lb +£7)

Drive axle, removing and installing
(Sport Wagon)

4 With an assistant applying brakes, breal 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-Ib). Make sure the car is firmly on the ground.

WARNING —

Disable air supply purmp (if applicable) by disconnecting elec-
trical plug 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. Bemove rear wheel.

WARNING —

Maie sure that the car is firmly supporied 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: Remaove cargo compartment
floor carpet.
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Fina!l Drive

famarme =
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332305 —=—1
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AR

332302

5G2330840
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4 Working at top of coil spring, press center cap down or pry
upward to remove. If pushed down, remove from inside coil
spring.

4 Working from underneath, position BMW special tocl 33 2
301 between 2nd and 3rd spring coil from the 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 carge 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 comprass 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 the air pipes are loosened.

— Remove final drive. See Final drive, removing and install-
ing.

S T TH = TP TR R
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““Final Drive

332116

33211

332117

502331218

0011246

4 Hemove staked collar nut and press output shaft out of whee!

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,

= Apply a light coating of oil to contact face of collar nut and
install it loosely.

« Instalt road wheel and lower car to ground.

= With an assistant applying brakes, tighten drive axle collar
nut io its final torque.,

e Stake collar nut.

Tightening torques

300 Nm (221 fi-th)
300 Nm {221 ft-Ib)

Drive axle collar nut to drive flange M24
Drive axle collar nut to drive flange M27
Drive axle 1o diflerential flange

* M10x20 mm black Torx bolt 83 Nm {61 fi-b)
100 Nm (74 ft-Ib)

120 Nm £10 (89 ft-lb +7)

o MI10x20 mm silver Torx bolt

Road wheel 1o hub

CV joint boots

NOTE —

e When replacing a CV joint boot, use a complete CV joint
boot repair kit. The kit will include a new boot, clamping
bands, special lubricant, and a new inner CV joint circlip.
The kit is available from an authorized BMW dealer parts
depariment.

= The outer CV joint cannot be removed from the axle shatft.
in order to replace the outer CV boot, it is necessary to re-
move the inner joint and boot first.

 If the CV joints are worn or defective, a complete rebuilt
axie shait is available from an authorized BMYY dealer
parits 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 ai bench, cut off old boot clamps and
remove boot. Clean old grease off joint and shaft. Use new
grease from CV joint boot kit.

Remove dust cover fram CV joint and remove circlip (arrow)
retaining joint inner hub to axle shaft.

SBentleyPublishurs com—All Rights Heserved
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Final Drive _

4 Support inner hub with BMW special tools 26 1 110 and
_J press axle shaft out of joint using BMW special tool 21 2 120.

212120 — Clean all old lubricant off shaft splines and inner joint splines.

CAUTION—

ifthe CV joint must be disassembled for cleaning and inspec-
tion, be sure to matchrmark inner and outer race and interme-
diate balf cage. This allows reassembly of parts in their
original positions.

261 110

/

502231487

NOTE —

To inspect a CV joinl, clean away the grease and look for gall-
ing, pitting, and other signs of wear or physical damage. Fol-
ished surfaces or visible ball tracks alone are not necessarily
cause for replacement. Discoloration due to overheating indi-
cates lack of lubrication.

— Slide CV joint boot onto axle shat.

— Apply Loctite® 270 or an equivalent heavy-duty locking com-
pound to drive axle splines. Position new CV joint on shait 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 spiines.

= = 4 While supporting axle shaift 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 GV joint prior to reinstal-
tation.

NOTE — -
= Do not let the ball hub pivot too far in the outer ring of the f
joint. The balls will fall out.

50233678 e Before installing each small boot clamp be sure to *burp” the :
boot by flexing the CV joint. A small screwdriver inserted be- =

fween the boot and the axle shaft will help the process. -

CV joint lubricant capacity
Wheel hub end 80 gram (2.8 0z}
Differential end 85 gram (3.0 oz}
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Brake Pads, Calipers and Rotors . .. 340-11
Braking system components ........... 340-11
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Brake rotors, removing and installing ... .. 340-15
Master Cylinder ................... 340-16
Master cylinder, removing and installing . .340-17
Brake Booster ..................... 340-19
Brake booster checkvalve ............. 340-19
Brake booster, removing and installing . ..340-20
ParkingBrake ..................... 340-22
Parking brake components . ............ 340-22
Parking brake, adjusting . .............. 340-22
Parking brake shoes, removing

andinstalling . .............. ... . ... 340-23
Parking brake cable, replacing .......... 340-24

ABS Component Replacement . ..
Wheel speed sensor, replacing .......
ABSimpulsewheel ................

DSC lateral acceleration or
rotational rate (yaw} sensor, replacing
DSC steering angle sensor,

removing and installing .............

DSC precharge pump,

removing and installing {1998 models) ...

DSC pressure sensor

(1999 - 2002 models) ..............

ABS / traction electronic control

module (1997 -1998 models) ........

ABRS / DSC control module

(1999 — 2002 models) ..............

ABS / traction control hydraulic unit,

removing and installing .............
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GENERAL
This repair group covers brake service:

= Brake pads, calipers, and disks
= Master cylinder, brake booster, and parking brake
= ABS/ASC and ABS / DSC component replacement

ABS/ASC and ABS / 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 o safely and completely bleed the braking and
traction control systems. Read all procedures through before
beginning a job.

4 Parking brake cable adjusting tool

(Tool No. BMW 34 1 030)

4 Brake piston expander

{(Tool No. BMW 34 1 050)

Q Brake caliper bolt taol {7 mm Allen)

(Toal No. BMW 34 1 080)

4 Steel wire brush

(Tool No. BMW 34 1 090)

EHenlleyPublishors.com~All Rights Reneryed
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343110

3431
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34 3{52

353153
353154

34 4 oo

34 5160

345 240

4 Brake caliper bolt tool
(Tool No, BMW 34 1 200)

< ASC bleeder wrench
{Tool No. BMW 34 3 110)

4 Brake line flare wranch set (12 mm, 14 mm, 17 mm, 19 mm)
(Tool No. BMW 34 3 150)

4 Brake shoe spring tool
{Tool No. BMW 34 4 000)

4 DSC pressure sensor installation socket
(Tool No. BMW 34 5 160)

4 ABS/ASC or ABS/DSC control unit 42—-pin harness adapter
{break-out adapter)
{Tool No. BMW 34 5 240)

«BeniteyPublishers.com=All Rights Reserved
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E39 brake system

BMW E38 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

E38 models were introduced with Automatic Stability Control,
a camputer controlled traction control system that uses the
ABS system in conjunction with engine management controls
to conirol wheel spin during take-off and maintain vehicle sta-
bility while braking.

Added in the 1998 model year was Dynamic Stahility Control
{DSC). This system implements wheel speed modulation
throughout ali 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 comering.

A summary of distinguishing characieristics of the various
systems is shown in the table E3% electronic braking and
stability conirol 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
encounterad.

E39 electronic braking and stability control systems

Year {model}

System

Identifiers

manui. up io 9/1998
{528i, 540i)

Auviomalic Stability Control (ASC)

Electronic control module next o glove compartment
Hydraulic unit in right rear of engine compartment
Ne precharge pump

manuf, from 9/1999
(540i optional}*

Dynamic Stability Conirol
(Bosch DSC {lt v. 5.3)

Electronic conirol module next to glove compartment

Hydraulic unit in right rear of engine compartment

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

Separale rotational rate (yaw) and lateral acceleration sensors

From 9/1999
{all modals)

Dynamic Stabitity Control
{Bosch DSC Hiv. 5.7)

Control module/hydrautic unit in right rear of engine compartment
No precharge pump

Combhined rotational rate {(yaw) and lateral acceleration sensors

BuntleyPublishers.cam-Al Rights Roserved
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Troubleshooting
Brake performance is mainly afiected by three things:

» | evel and condition of brake fluid
» Ability of brake system to create and maintain pressure
= Condition of friction components

Air in brake fluid will make the brake pedal feel spongy during
braking or will increase the brake pedal force required to stop.
Fluid contaminated by moisture or dirt can corrode the sys-
tem. Inspect the brake fluid inside the resarvoir. 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 brake
pedal down hard with the engine running. If the pedal slowly
falls ta the floor, either the master cylinder is leaking internal-
ly, orfluid is leaking externally.

Inspect 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.

&BantleyPublishers.cam=-All Rights Reserved
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Brake system troubleshooting

Symptom

Probable cause

Repairs

Brake squeal

Brake pad carriers dirty or corroded or
pads loose (poor fit) in pad carrier

Remove brake pads and clean calipers, Use original
equipment pads for proper it and use BMW anti-squeal
compound during installation.

Brake pads heat-glazed or oil-soaked

Replace brake pads. Clean rotors. Replace leaking calipers
as required.

Wheel bearings worn (noise most
prenounced when turning)

Replace worn bearings. See 310 Front Suspension or 330
Rear Suspension.

Incorrectly installed brake pads,
parking brake shoes, or brake parts

Check component insiallation. Check/replace anti-ratile
springs.

Pedal goes to floor when
braking

Brake fluid loss due to system leaks

Check fiuid level and inspect for signs of leakage.

Master cylinder or traction control
system faulty

Heplace master cylinder. Diagnose traction condrol system
using factory or compatible diagnostic tool.

Low pedal aifter sysiem bleeding

Master cylinder faully

Replace master cylinder.

Pedal spongy or brakes worl
only when pedal is pumped

Air in brake fluid

Bleed system using factory or compatible diagnostic tool,

Master cylinder or traction control
system faulty

Replace master cylinder. Diagnose traction control system
using factory ar compatible diagnostic tool.

Excessive braking effort

Brake pads wet

Use light pedal pressure to dry pads while driving.

Brake pads heat-glazed or fluid-scaked

Feplace brake pads and rotors. Replace leaking calipars,

Vacuum booster or vacuum hose
connections to booster faulty

Inspect vacuum lines. Test vacuum booster and replace as
required. Test vacuum non-return valve for one-way flow.

Brakes pulsate, chatter or grab

Warped brake rotors

Resurface or replace rotors.

Brake pads worn

Replace brake pads.

Brake pads heat-glazed or oil-soaked

Clean rotors. Replace leaking cafipers.

Uneven braking, car pulls to one
side, rear brakes lock

Incorrect tire pressures or worn tires

Inspect tire condition. Check and correct tire pressures.

Brake pads on one side of car heat-
glazed or {luid-soaked

Replace brake pads. Clean rotors. Replace leaking
calipers.

Caliper or brake pads binding

Clean and recondition brakes.

Worn suspension compenents

inspect for worn or damaged suspension components. See
310 Front Suspension or 330 Rear Suspension.

Brakes drag, bind or overheat

Brake calipar or brake pads hinding

Clean or replace caliper.

Master cylinder or traction control
system faulty

Replace masier cylinder. Diagnose traction control system
using factory or compatible diagnostic tool.

S HoentlevPubiichers.com-All Rictis Bocornved
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Warnings and cautions

WARNING —

» £39 cars require special BMW service equipment to prop-
erly bieed 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 working with brake 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-locking fas-
leners.

CAUTION—
* Immediately clean brake fluid spilled on painted surfaces
and wash with water, as brake fluid will remove paint.

« Always use new brake fluid from a frash, unopened
container. Brake fiuid will absorb moisture from the air.
This can lead to corrosion problems in the braking sys-
temn, and will also lower the fluid boiling point.

¢ Plug open lines and brake fluid porfs fo prevent con-
tamination.

» Only tighten brake hoses on front wheels with wheels
in straight ahead position.

o [f carrying out electric welding work, be sure to discon-
nect elecirical harness connector from electronic con-
trol module.

* Do not expose electronic control modules to high sus-
tained heat, stch as in a paint drying booth. Maximuim
heat exposure:-95°C (203°F) for short periods of time-
85°C (185°F) for long periods of time (approx. 2 hours)

tHentleyPublishers.com-AR Rights Reserved
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BLEEDING BRAKES

Brake bleeding is usualy done for one of two reasons: either
to replace old brake fiuid as part of routine maintenance or to
expel trapped air in the system that resuited 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 brake pressure bleeder before the
vehicle is driven.

The BMW Service Tester {DISplus/GT1/MoDiC) mustbe
used to bleed the brakes if:

= Any hydraulic brake system components are replaced, in-
cluding brake lines.

= Air has enter the ABS/ASC or ABS/DSC 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 Service Tester (DIS-
plus/GT1/MaDiC). The tester electrically cycles the hy-
draulic unit solenoids in the hydrautic unit while
pressurized brake fluid is forced through the systam.

» When flushing the brake fluid from the system, use ex-
treme care to not let the brake fluid reservoir run dry, If
air enters the hydraulic unit, the BMW Service Tester
MUST be used to bleed the brake 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 brakes, start at the wheel {arthest from the
master cylinder and progress in the following order:

= right rear brake
= left rear brake
» right front brake
= [eft front brake

#BantlsyFubhkshers.com=All Riethis Resatun
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Brakes, bleeding

The procedure below requires a BMW Service Tester (DIS-
plus/GT1/MoDiC).

Determine type of traction control (ASC, DSC with precharge
pump, DSC without precharge pump). Be sure to use correct
specification brake fluid, according 1o application table below.

Brake fluid applications

ABS / ASC and ABS / DSC models DOT 4 brake fluid
with precharge pump {to 9/1998)

ABS / DSC muodels without precharge DOT 4 low viscosity
pump {9/1998 and later) brake fluid

Remove left side interior ventilation microfiiter 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.

Top off brake fluid in reservair and connect BMW Service
Tester to 20 pin Data Link Connector (DLC) under hood or 16
pin DLC/OBD Il connactor under dash.

Cail 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.

CAUTION-—

Do not exceed a pressure of 2 bar (28 psi) when pressure
bleeding the brake systern. Excessive pressure wil damage
the brake fluid reservoir.

Starting at right rear wheel, connect bleed hose and fiuid re-
ceptacle to bleeder screw {arrow).

CAUTION—
Bleeder hose must always remain submersed in clean brake
fluid whenever the bleeder valve is open.

iBentleyPublishira.com=Alf Righls Reserved
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Open bleeder screw. Carry out bleeding procedure with
BMW Service Tester until clear, bubble-free fluid flows.

Maodels 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 fiuid 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. CGheck to make sure brake
fluid reservoir cap seal is intact.

Tightening torques

Bleeder screws {wrench size)

= 7 mm screw 3.5-5Nm (2.5 - 3.7 fi-Ib)
= 11 mm screw 12 - 16 Nm {9 - 12 fi-Ib)

LBenlieyPublishers.com-All Rights Reserved
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BRraAKE PaDS, CALIPERS AND ROTORS

Brake pads,
calipers, and rotors

0022269

¢ BentleyPublishers com=Al Fights Heservad

Braking system
components

LB N e oR BN =

—h
=

11,
12,
13.

Brake caliper guide bolis

Brake caliper

Brake pad wear sensor

Brake pad anti-rattle clip

Brake pads

Front brake rotor retaining bolts
Front brake rotor

Rear brake rotor retaining bolt

Rear brake rotor

. Parking brake shoes with hard-

ware
Rear brake backing plate

Brake pad carrier

Brake pad carrier retaining bolis
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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 —

= Although semi-metallic and metaliic brake friction materials
in brake pads or shoes no longer coniain asbestos, they
produce dangerous dust.

o Treat all brake 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 fiuid reservoir to
overfiow. To prevent this, use a clean syringe to first remove
some fiuid from reservoir.

Raise car and remove wheaels,

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
paris.

4 To measure brake pad lining thickness, insert BMW special

tool 34 1 260 at either front right wheel or left rear wheel.

= Move wheel uniil notch for brake wear indicator can be
seen through wheel opening.

* Insert lip of tool into notch so that the body of tool rests on
brake pad backing plate (A), and tip touches brake disc
(B},

= Heplace pads if thickness is 3.0 mm (0.12 in) or less.

4 Pry off brake caliper anti-rattle spring {arrow).

L BonlloyPublishers com- Al Rights Reaoreed
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4 Remove plastic caps from caliper mounting bolts (arrows).

Use BMW special tool 34 1 080 (7 mm Allen wrench) to re-
mave caliper mounting bolts. Remove caliper from pad carri-
er.

NOTE —
If 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, Brake rotor specifications are given in table below.

Spread brake pads using BMW special tool 34 1 050 or
equivalent. Remove brake pads.

CAUTION—

Pressing caliper pistons in may cause brake fluid reservoir to
overflow. To prevent this, use a clean syringe (o first remove
some fluid from reservoir.

NOTE—
Inner brake pad has a spring to locate it in the caliper piston.

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.

fat;




340-14

Brakes

4 Apply a thin coating of BMW anti-squeal compound to caliper
contact iace {arrow).

» Do not apply grease o brake pad backing plate.

CAUTION—
Do not let calliper rubber dust sfeeve come in contact with
anti-squeal compound. The rubber will swell and deteriorate.

Q Apply a thin coating of BMW anti-squeal compound to brake
pad rests (arrows) on pad carrier.

4 When installing directionai brake pads, install the marked
pads as shown.

NOTE-—

BMW-supplied (OEM) front brake pads may be marked as di-
rectional pads. 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 untif it locks into
place.

NOTE —
If brake lining indicator tight illuminated prior to brake pad re-
placement, replace wear sensor.

— Boute pad wear sensor wiring through caliper opening and

under bleeder dust cap.

“BentlevPublishees.com=All Rinhis Reserved
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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 brake 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 codesin
memory and turns off brake pad warning light.

Tightening torques

Brake caliper to pad carrier (7 mm Allen)

= Front caliper 30 Nm (22 it-Ib}
= Rear caliper 28 Nm (21 {t-Ib)
Road wheel to hub 120+ 10 Nm {89 = 7 {t-Ib}

Brake rotors, removing and installing

— Raise car and remove wheels.

S WARNING —

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

4 Remeove brake caliper carrier bolts {arrows}. Suspend brake
caliper from chassis using shiff wire.

NOTE —
suzwrey Hydraulic brake line remains connected.

4 Remove brake 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
gight to ten different points and use the smallest measure-
merit. Compare to specifications in table below.

|11

—  |f rotor does not pass minimum thickness requiremernts or is
damaged, replace rotor.
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Brake rotor reconditioning specifications

Model Front Rear

Vented rotor wear limit {(min. thickness)

» 6—cylinder models  (20.4 mm {0.80 in)
(525i, 528i, 530i) 18.4 mm {0.72 in)

= V-8 models (540i) |[28.4 mm (1.12In}

Max. machine limit per

friction ring side 0.8 mm (0.03 in)

Brake rotor sizes

Model Front Rear

G~cylinder models {5251, |296 mm (11.65 in)

528i, 530i) 298 mm (11.73 in)
V-8 models {540i) 324 mm (12.76 in}

ZAM Mk O3

* Replace brake rotors in pairs.
= Clean rotor with brake cleaner before installing.

« When installing new rear brake rotors, adjust parking brake

as described later, in Parking brake, adjusting.

Tightening torques

Brake rotor to hub 16 Nm (12 it-Ib)
Front brake pad carrier to steering knuckle 110 Nm (81 H-Iby)
Rear brake nad carrier o wheel bearing catrier 85 Nm (48 ft-lb)

Road wheel to hub 120 £ 10 Nm
(89 + 7 fi-Ib)

MASTER CYLINDER

The brake master cylinder is mounted to the front of the vacu-

um booster on the driver side bulkhead.

CAUTION—

All E38 vehicles sold in the USA are equipped with Antilock
Braking System (ABS) and either Automatic Stability Conirol
(ASC) or Dynamic Stability Control (DSC). In order for the
braking and stability controls to work properly, 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

CAUTION—
Brake fluid is highly corrosive and dangerous fo 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.

< Remove side trim panel from left rear of engine compartment
by releasing clips (arrows).

{ Disconnect brake fluid level sensor connector (A) from fluid
reservoir. Remove reservoir cap.

= Using a clean syringe, empty brake fluid reservoir.

+ Where applicable, disconnect hydraulic clutch system sup-
ply line fram fluid reservoir duct (B). Keep supply line sup-
ported and above clutch master cylinder 1o prevent air
bubbles from reaching clutch hydraulic system.

= Where applicable, disconnect DSC system precharge
pumip 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.

—  Remave brake fluid reservoir by tilting sideways.

1)
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Y 4 Disconnect master cylinder brake ifines {A).

+ Plug open brake lines to prevent contarnination.

» Remove master cylinder mounting nuts {(B) and remove
cylinder.

NOTE—

it may be necessary to remove the brake booster with master
cylinder attached due lo limited access. Brake master cylin-
der can then be removed from booster. See Brake booster,
removing and installing /ater in this repair group.

During reinstallation, make sure all nuts, fluid couplings,
thread bores, and mating surfaces are clean.

Mount master cylinder to brake booster using new sealing O-
ring and new self-locking nuts.

CAUTION—
» Be sure to align master cylinder pushrod 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-Ib)

Connect brake fluid lines to master cylinder.

Tightening torque

Brake fluid line to master cylinder 18 Nm {13 ft-Ib}

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.

o Top up with fresh brake fluid.
* Bleed entire brake system as described eartier.

[
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BRAKE BOOSTER

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 boosier check valve

The check valve in the brake booster vacuum line prevents
contamination from engine backfires and other sources from
entering the brake booster.

Location of check valve varies, depending on year and mod-
el

6-cylinder models (528i}:
[ntake manifold
Hose clamp

Vacuum line

Upper hose bracket
Grommet

From 9/1988: Check valve in grommet in booster.
Remove left ventilation filter housing for access.

7. To 9/1898: Check valve in vacuum hose. Remove left
ventitation 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

oo LN

g-cylinder models (5251, 530i): Remove left ventilation filter
housing to access check valve.

1. Vacuum hose

Hose clamp

Hose bracket

Check valve in grommet in booster
Brake master cylinder

Grommet

Brake booster

Noe oo

V-8 models (540i) to 8/1998: Check valve {arrow) in vacuum
line behind left cylinder head.

V-8 models {540i} from 9/1998: Check valve in brake booster.
= Remove left ventikation filter housing to access valve.

£ 8BanleyPublizhos com=-All Rights Roserved
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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.

Risconnect hoses. Remove valve to test or replace.

NOTE —
If valve is pressed inio 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

CAUTION—

All E39 vehicles sold in the USA are equipped with Antilock
Braking Systern (ABS) and either Automatic Stability Control
(ASC) or Dynamic Stability Control (DSC). In order for ihe
braking and stability controls to work properly, if brake fluid
lines are disconnected and reconnected, make sure that the
brake system is bled by an authorized BMV dealer or other
qualified repair facility using the BMW Service Tester, See
Brake Bleeding earfier in this group.

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 brake master cylinder as described earlier.

Disconnect engine vacuum hose from brake booster.

4 Working in interior, remave left footwell (pedal cluster) trim

[ SRUTTINN - I LI SRS (4 P SO

panel (arrows).
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4 Pull down panel.

« |f applicable, disconnect electrical harness connectors {ar-
rows) from 16—pin OBD-I[ plug.

» Remove panel from interior.

4 Working above and in front of pedals, remove locking clip (A)
and slide brake booster pushrod off brake pedal pin. Bemaove
brake booster mounting nuts (B).

— Working in engine compartment, carefully separate brake
booster from engine compartment bulkhead.

CAUTION—
Do not use force on booster when separating from bufkhead.
This can damage booster and pushrod.

— Remove booster by tilting out in direction of engine. Lijt
booster up and out of engine compartment.

- Installation is reverse of removal, neting the following:

» Make sure all nuts, fiuid couplings, thread bores and mat-
ing surfaces are clean.

» Replace brake booster self-locking mounting nuts.

= Replace sealing O-ring between master cylinder and brake
booster.

= Bleed hrake system as described earlier.

CAUTION—

= [Jo not over-torque the master cylinder mounting bolts. —
This could damage the brake boosler and prevent proper
vacuum build-up.

= After 30 minutes of use recheck the torque on brake
booster mounting nuts. | =

Tightening torques

Brake master cylinder to brake booster 26 Nm (19 fi-Ib}
Brake booster to bulkhead 22 Nm (16 #-Ib)
{Recheck torque after 30 minutes of use.)

Brake fluid line 1o master cylinder 18 Nm {13 fi-Ib)
NOTE —

When replacing the brake booster check valve or vacuum
hose, install the valve so that the molded arrow is pointing to-
. ward the intake manifold. Use new hose clamps.
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PARKING BRAKE

Parking brake components

Clamp

Parking brake cable
Cable bracket
Grommet

Adjusting screw
Support

Shoe expander

Reiurn springs

@ N R WD

Parking brake shoe

rama |

<

.. Fow)

soza40758) 10, Lock down spring
11. Shoe retaining pin
12. Adjuster

Parking brake, adjusting

The parking brake is a brake drum system integrated into the
rear braka rotors. It can be adjusted with the wheels installed,
aithough the rear wheels will have to be raised off the ground.

Adijusting the parking brake becomes necessary under the
following circumstances:

= After replacing parking brake 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 brake
cable(s)

Lift parking brake lever boot out of console. While holding ca-
bles stationary, loosen parking brake cable nuts until cables
are completely slack.

Raise rear of car.

WARNING —

Make sure that the caris firmly supported on jack stands de-
signed for the purpose. Place jack stands beneath structural
chassis poinis. Do not place jack stands under suspension

parts.

Remove one tug bolt from each rear wheel. Turn road wheel
urtit lug bolt hole lines up with parking brake adjuster (ar-

~BenlleyPublishers.com—Al Righls Reserved
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-~ Using flat-bladed screwdriver, reach into brake drum through
lug bolt hole. Turn brake adjuster until wheel no langer turns.
Back adjuster off 12 notches.

Parking brake adjusting (initial}

Back off adjuster through wheet 12 notches
lug bolt hole

— Working inside car, set parking brake several timaes 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 parking brake iever 1 nofch and
make sure that parking brake warning light comes on. If not,
adjust parking brake warning light contact switch.

— Install parking brake lever boot. Install road whael lug bolts.

Tightening torque
Road wheel to hub 120 + 10 Nm (B9 + 7 ft-Ib)

Parking brake shoes, removing and
installing

- Raise rear of car and remove road wheels.

WARNING —

Malke 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.

—  Without disconnecting brake fluid hose, remove rear brake e
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 springs (arrows) from brake shoes.

507340757 )
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502340758

502340759

« Remove brake shoe retaining pins using BMW special tool

34 4 000 or equivalent.
* Rotate retainer 1/4 turn to release.
» Spread shoes apart and [ift out.

MNote paosition of brake 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 parking
brake cables as described earlier.

Tightening torque

Road wheel to hub 120+ 10 Nm (89 + 7 ft-Ib}

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.

Use BMW special tool 34 1 030 or equivalent deep 10 mm
socket to remove parking brake cable lock nuts (A) at base of
parking brake handle.

Raise rear of car.

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.
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502340760

— Remove complete exhaust system as described in 180 Ex-
haust System.

— Remove center tunnel heat shield.
< Pull parking brake cable out of body guide tube (arrow) and
detach from routing brackets, noting correct routing far rein-

stallation.

— Hemove parking brake shoes as described earlier,

4 Pull shoe expander (A) forward, disconnect parking brake
cable {(B) and remove expander.

« Reroute new cable under car, attaching to brackets (arrows).

— Remainder of installation is reverse of removal.
» Adjust parking brake as described earlier.

T RentleyPubbkshiors com~All Rinkts Rerorene]
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ABS COMPONENT REPLACEMENT

CAUTION—

= |f the tires on the car are of different makes, the ABS/trac-
tionr controf system may overreéact. Only fit tires of the same
make and tread pattern.

s 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 the car driveline to operate conven-
tionally.

All E39 vehicles are equipped with Antilogk Braldng System
(ABS). Early production models featured ABS with Automatic
Stability Control {ABS / ASC). Latar 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.

WARNING —

Make sure that the car is firmly supported on jack stands de-
signed for the purpose. Place jack siands beneath structural
chassis points. Do ot place jack stands under suspension
paris.

Front sensor: Unscrew mounting bolts (arrows) at steering
knuckle.

Rear sensor: Unscrew mounting bolt {arrows) in rear wheel
bearing carrier.

NOTE—
ABS wheel speed sensor application may vary depending on
traction control system installed,
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4 Disconnect and remove speed sensor electrical harness (ar-
row) from retaining mounts. {Left front wheel shown).

— During instaliation, apply thin coat of Staburags®NBU 12/K
or equivalent grease to speed sensor and housing.

— Installation is raverse of removal.

Tightening torque

ABS wheel speed sensor to steering knuckle or 8 Nm (6 fi-Ib)
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 Il v. 5.3): Lateral ac-
celeration sensor and rotational rate (yaw) sensor are sepa-
rate units, both mounted underneath orin front of driver's
seat.

DSC system on 1899 and later cars (Bosch DSC 1]l 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.

- |ateral acceleration sensor (1898 models): Remove lower
left door pillar trim (driver's kick parel} to access sensar. Pull
up carpet as necessary to reach sensor harness connector
or fasteners.

« Fotational rate {yaw) sensor (1898 models): Remove plastic
trim at door sill to access sensor (arrow). Full up carpet and
move insuiation forward as necessary o reach sensor har-
ness connector or fasteners. -

- Gombined lateral acceleration / rotational rate (yaw) sensor
(1999 and later models): Remove plastic trim at door sill to i
access sensor. Pull up carpet and move insulation forward as —
necessary to reach sensor harness connector or fasteners.

— Disconnect electrical harness connector at sensar,

— Combined sensor (1999 and later models): Hemove sensor —
bracket mounting screws.

tHeonttevPublisherm.pom-All Rinhts Recarnt
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— Remove sensor mounting screws. Lift sensor away from
bracket.

- Installation is reverse of removal.

CAUTION—

s Re sure to tighten the DSC acceleration sensor(s) and
maounting bracket, if applicable, o specified torques. The
sensor is vibration sensitive and subject o cause OSC
malfunclions if installed improperly.

= After replacing the sensor, perform sensor adjustment
using either DIS or MoDIC under Service Functions
menu.

Tightening torques

Lateral acceleration / rotational rate sensor 8 Nm (6 ft-1b)
to bracket
Senser bracket to body B Nm (6 ft-Ib)

DSC steering angle sensor, removing and
installing

4 Aemove lower dash panel meunting fasteners (A) and (B).

— HRemove steering column lower irim panel. See 320 Steering
and Wheel Alignment.

4 Remove steering shaft clamping bolt {arrow).

— Disconnect sensor wiring harness connector.
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50232000z

5023209524
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( Bemove snap ring fiom steering shaft.

Slide steering angle sensor off steering shaft.

4 Installation is reverse of removal, noting the following.

= Take care to line up locking pin (arrow) with mount hole in
SEnsor.

» Perform steering angle offset test using BMW scan tools
DISplus, GT1, or MobiC, Once calibrated, the sensor
sends a confirmation |D code to the DSC control module
to indicate proper calibration.

DSC precharge pump, removing and
installing (1998 models)

1998 V-8 cars with Bosch DSC [t v. 5.3 are equipped with a
DSC precharge pump mounted in the angine compartment.
There is no separate precharge pump in the Bosch DSC ] v.
5.7 system (1999 models and later).

WARNING —

£33 cars require special BMW service equipment to properly
bleed the brakes, Removal of hydraulic components is not
recommended unfess this equipment is available. For safely
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.

CAUTION—
Brake fluid is highly corrosive and dangerous io the environ-
ment. Dispose of it properly.

4 Working at precharge pump, disconnect hydraulic lines {A)

and electrical harness connector (B). Clean up dripping fluid.

CAUTION—
Do not mix up fluid lines at the hydraulic unit. Label all con-

nections before disconnecting.
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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 or
worn.

o Bleed brakes as described earlier.

Tightening torque

Brake line to precharge pump 18 Nm (13 ft-Ib)

DSC pressure sensor (1999 — 2002 models)

On 1999 and later DSC systermns, the DSC pressure sensoris
screwed into the DSC hydraulic unit (right rear of engine com-
partment).

WARNING —

¢ E39 cars require special BMW service equipment fo prop-
erly bleed the brakes. Removal of the DSC pressure 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 make sure brake
systern cannot be aclivated,

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 quickly to avoid excessive brake fluid leakage.

Tightening forgque

Pressure sensor to hydraulic 19 Nm (14 #-lb)
urit

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 nat come on.
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ABS / traction electronic control module
(1997 —1998 models)

4 The traction control electronic control medule in 1997 — 1998
models is [ocated 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 remaving ihe traction control electronic module, read
any fault codes in memory.

ABS / DSC control module
(1999 — 2002 models)

The DSC electronic control unit in 1899 and later models
{from 9/1998) is bolted to the DSC hydraulic unit in the right
rear of the engine compartment.

- Before removing the traction control electranic module, read
any fault codes in memary.

- Install electronic control unit using new screws.

Tightening torque

DSC electronic control unit to 2.9 Nm {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 MobiC.

ABS / traction control hydraulic unit,
removing and installing

WARNING —

E39 cars require special BMW service equipment to properly
bleed the brakes. Removal of the hydraufic unit is not recom-
mended unless this equipment is available. For safely rea-
sons, the brake system on cars with ABS must be bled using
the procedures described in this repair group.

NOTE—

e Before starting this procedure, read conirol module mem-
ory and print out diagnostic record.

e DSC systemn: Adjust steering angle sensor using efther
DiSplus, GT1, or MoDIC. After completing work, function
test control module.
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The procedure for removing the ABS / ASC or ABS / DSGC hy-
draulic unit is similar for ail models. The unit is located at the
right rear of the engine compartment.

Using a clean syringe, empty brake fluid reservair.

CAUTION—
Brake fiuid is highly corrosive and dangerous to the environ-
ment. Dispose of it properly.

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.

o Seal open brake fluid lines and bores with suitable plugs to
prevent contamination.

Carefully push aside brake lines from retainers/grommets
that may be in the way of hydrautlic unit removal. Use care not
to kink brake lines.

Remove hydraulic unit mounting screws. Remove hydraulic unit.

li 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 Tester as described earlier.

Tightening torques
Brake lines to hydraulic unit 18 Nm (13 fi-Ib}

DSC electronic contral unit to hydraulic unit 2.9 Nm (26 in-lb}
{(use new sCrews)

Hydraulic unit to body 8 Nm {6 ft-Ib)
Mounting bracket to hydraulic unit 8 Nm {6 fi-Ib})
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