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340-1

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 diagnostic tool to safely
and completely bleed the braking and
traction control systems. Read all
procedures through before beginning a
job.

Pedal prop

Brake caliper piston tool BMW 34 1 050
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Brake pad lining gauge BMW 34 1 260

Vacuum tester BMW 34 3 100

Factory diagnostic tool DISplus or
MoDiC

E46 brake system

BMW E46 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 rotors. 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

E46 models were introduced with
Automatic Stability Control (ASC). ASC
is a computer controlled traction control
system that uses the ABS system in
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conjunction with engine management
controls to control wheel spin and

maintain vehicle stability while braking.

Added midway through the 1999 model

year was Dynamic Stability Control
(DSC). This system uses ASC
technology, but implements wheel
speed modulation throughout all
stages of driving. DSC is able to

reduce understeer by applying differing

amounts of braking force to each

wheel, as well as overriding the engine

management system during hard

cornering.

A summary of distinguishing

characteristics of the various systems is

shown in = Table a. E46 Electronic
braking and stability control systems.

For ABS system and component
descriptions, see = 300 Suspension,
Steering and Brakes-General.

WARNING!

A car with electronic stability control

is still subject to normal physical

laws. Avoid excessive speeds for the

road conditions encountered.

Table a. E46 Electronic braking and stability control systems

Year System Identifiers
(model) (manufacturer)
ASC 1999 - 2000 Automatic Stability Control
Control module/hydraulic unit
(Teves MK 20) under master cylinder
No precharge pump
DCS 1999 - 2000 Dynamic Stability Control
Control module/hydraulic unit
(Teves MK 20 DSC) in right rear
compartment of
engine bay

Precharge pump
under master cylinder
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Year System Identifiers
(model) (manufacturer)
DSC 2001 Dynamic Stability Control
(rear wheel drive) Control module/hydraulic unit
(Teves MK 60 DSC) mounted under
master cylinder.
No precharge pump
DSC 2001 Dynamic Stability Control
(all wheel drive) Control module/hydraulic unit
(Bosch DSC Il 5.7) in right rear
compartment of
engine bay

Precharge pump
under master cylinder

Troubleshooting

Brake performance is mainly affected by
three things:

4 Level and condition of brake fluid

¢ The system's ability to create and
maintain hydraulic pressure

¢ Condition of friction components

Air in the 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 system. Inspect
the brake fluid inside the reservoir. If it is
dirty or murky, or is more then two years
old, the fluid should be replaced.

Visually check the hydraulic system
starting at the master cylinder. To check
the function of the master cylinder hold
the brake pedal down hard with the
engine running. The pedal should feel
solid and stay solid. If the pedal slowly
falls to the floor, either the master
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cylinder is leaking internally, or fluid is
leaking externally. Check all brake fluid
lines and couplings for leaks, kinks,
chafing and corrosion. If no leaks can be
found, the master cylinder is faulty and
should be replaced.

sl «{  Check brake booster:
ﬂh'u‘*

i
-~ ! |
. S .
A o =
& ey

Remove vacuum hose (A) from
brake booster and install BMW
special tool 34 3 100 between
connection and hose on non-return
valve (B).

Start engine and check build-up of
partial vacuum. Switch engine off.

Press brake pedal to set partial
vacuum of no more than 0.8 bar
(11.6 psi). Wait for vacuum value to
stabilize.

When pedal is released, partial
vacuum should not drop by more
then 0.06 bar (0.8 psi) over 1 hour.

If vacuum values are not reached:

Check connections of vacuum
hoses.

Replace vacuum non-return valve

(B).

Check seal between brake booster
and master cylinder.

If values still cannot be reached,
brake booster must be replaced.

Worn or contaminated brake pads will
cause poor braking performance.

50f9
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Oil-contaminated or glazed pads will
cause stopping distances to increase.
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.

= Table b. Brake system
troubleshooting lists symptoms of brake
problems, probable causes, and
suggested corrective actions. Unless it is
noted otherwise, relevant repairs are
described later in this repair group

WARNING!

+*

All E46 cars require special BMW
service equipment to properly
bleed either the ABS/ASC or the
ABS/DSC system. For safety
reasons, the brake system on
these cars must not be bled
without the use of a factory
diagnostic computer.

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.
Immediately clean fluid spilled on
painted surfaces and wash with
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Table b. Brake system troubleshooting

water, as brake fluid will remove

paint.

a fresh, unopened container.

Brake fluid will absorb moisture

from the air. This can lead to

corrosion problems in the braking

system, and will also lower the
brake fluid's boiling point.

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 reused. Always
replace them with new
self-locking fasteners.

Always use new brake fluid from

Symptom

Probable cause

Repairs

Brake squeal

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

Check component installation. Check/replace
anti-rattle springs.

Brake pad carriers
dirty or corroded

Remove brake pads and clean calipers.

Brake pads
heat-glazed or
oil-soaked

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

Wheel bearings worn
(noise most
pronounced when
turning)

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

Pedal goes to floor
when braking

Brake fluid loss due
to system leaks

Check fluid level and inspect for signs of
leakage.

Master cylinder or
electronic control
system faulty

Replace master cylinder. Diagnose electronic
control system using factory or compatible
diagnostic tool.
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Symptom

Probable cause

Repairs

Low pedal after
system bleeding

Master cylinder faulty

Replace master cylinder.

Pedal spongy or
brakes work only
when pedal is
pumped

Air in brake fluid

Bleed system using factory or compatible
diagnostic tool

Master cylinder or
electronic control
system faulty

Replace master cylinder. Diagnose system using
factory or compatible diagnostic tool.

Excessive braking
effort

Brake pads wet

Use light pedal pressure to dry pads while
driving.

Brake pads
heat-glazed or fluid-
soaked

Replace brake pads and rotors. Replace leaking
calipers.

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

Replace brake pads. Clean rotors. Replace
leaking calipers.

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 fluid-
soaked

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

Caliper or brake pads
binding

Clean and recondition brakes.

Worn suspension
components

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

Brakes drag, bind
or overheat

Brake caliper or
brake pads binding

Clean or replace caliper.

Master cylinder or
electronic control
system faulty

Replace master cylinder. Diagnose electronic
control system using factory or compatible
diagnostic tool.
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Bleeding brakes

Brake bleeding is usually done for one
of two reasons: Either to replace old
brake fluid as part of routine
maintenance or to expel trapped air in
the system that resulted from opening
the brake hydraulic system during
repairs.

Always use new brake fluid from an
unopened container. It is important to
bleed the entire system when any part
of the hydraulic system has been
opened. Be sure to have the special
equipment needed before beginning
the job.

WARNING!

E46 cars require special BMW
service equipment to properly bleed
either the ABS/ASC or the ABS/DSC
system. For safety reasons, the
brake system on these cars must not
be bled without the use of a factory
diagnostic computer.

When bleeding the brakes, start at the
wheel farthest from the master cylinder
and progress in the following order:

¢ right rear brake
¢ left rear brake
¢ right front brake

¢ left front brake

Pressure bleeding brakes

- Top off brake fluid in reservoir and
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connect BMW Diagnosis and
Information System (DIS) to 20 pin
Data Link Connector (DLC) under
hood (1999 models), or 16 pin
DLC/OBD Il connector under dash
(2000- 2001 models). Call up
service function Bleeding
ABS/ASC or service function
Bleeding ABS/DSC, depending on
which system the vehicle is
equipped with.

Connect pressure bleeding device
to brake fluid expansion tank and
pressurize.

CAUTION!

Do not exceed a pressure of 2 bar (29
psi) when pressure bleeding the
brake system. Excessive pressure
will damage the brake fluid reservoir.

Attach bleed hose and fluid receptacle
to bleeder screw (arrow). Open
bleeder screw. Allow DIS bleeding
procedure to cycle hydraulic control
module valves with bleed screw open.

After bleeding procedure is
completed, slowly depress brake
pedal (12 times on ABS/ASC
vehicles, 5 times on ABS/DSC
vehicles) with bleeder screw open,
holding pedal down on the last
pump. When escaping fluid is free
of air bubbles, close bleeder
screw and release brake pedal.

CAUTION!

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

Refill brake fluid reservoir and
proceed to rear left wheel.
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- Proceed with remaining wheels in
order as listed earlier.

Tightening torques

Bleeder screws (wrench size):

7 mm screw 3.5-5Nm
(2.5 - 3.7 ft-Ib)

11 mm screw 12 -16 Nm
(9 - 12 ft-Ib)
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Brake Pads, Calipers,
and Rotors

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.

Refer to the accompanying illustration
(previous page) and the detail notes
below during replacement procedures.

WARNING!

*  Although semi-metallic and

metallic brake friction materials
in brake pads or shoes no
longer contain asbestos, they
produce dangerous dust.

Treat all brake dust as a
hazardous material.

Do not create dust by grinding,
sanding, or cleaning brake
friction surfaces with
compressed air.

Brake pads,
calipers and rotors,
assembly
Brake pads, 1 fj 5
calipers, and rotors &‘,“ | : I ’ Brake ca"per
T’ guide bolts

'37 ij ¢ 7 mm Allen head
RA
B

§ 23N
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3.
¢ Torque to 30 Nm
(22 ft-1b)
2 - Brake caliper
¢ Brake line: torque to
B 18 Nm (13 ft-Ib)
¢ See = Caliper
removal
3 - Brake pad wear
sensor
¢ See = Brake pad
wear sensor
4 - Brake pad
anti-rattle clip
¢ See = Brake pad
anti-rattle clip
S - Brake pads
¢ Replacement
warning at 3.0 mm
(0.11in.)
¢ See Brake pads
6 - Front brake
rotor retaining
screw
¢ Torqueto 16 Nm
(12 ft-1b)
7 - Front brake
rotor
¢ Make sure contact
surfaces are clean
10:34 PM
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10

11

12

and free from
grease

See Front brake
rotor

- Rear brake rotor
retaining screw

Torque to 16 Nm
(12 ft-1b)

- Rear brake rotor

Make sure contact
surfaces are clean
and free from
grease.

Parking brake drum
dia. 160 mm (6.3
in.)

See Rear brake
rotor

For brake rotor
specifications see =
Table cand =
Table d

- Parking brake
shoes with
hardware

Min. lining thickness
1.5 mm (0.06 in.)

- Rear brake dust
shield

- Brake pad
carrier
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¢ Make sure contact
surfaces are clean
and free from
grease

¢ See Brake pad
carrier

13 - Brake pad
carrier retaining
bolts

¢ Front: torque to 110
Nm (81 ft-Ib)

¢ Rear: torque to 65
Nm (48 ft-1b)

¢ OQil bolts lightly.
Make sure contact
surfaces are clean
and free from
grease.

Caliper removal

<

+

Remove plastic caps from caliper
mounting bolts and remove caliper
mounting bolts (arrows). Remove
caliper from pad carrier.

Brake caliper hydraulic line only
needs to be removed when
replacing brake caliper with a new
unit. If removing brake caliper to
service brake pads or rotors, leave
hydraulic line connected.

If there is a ridge on rotor edge,
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caliper piston will have to be
pressed back into caliper before
caliper can be removed.

CAUTION!

Pressing caliper piston in may cause
brake fluid reservoir to overflow. To
prevent this, use a clean syringe to

first remove some fluid from reservoir.

¢

Open caliper bleeder screw only
when applying force to the piston.
Do not allow air to be drawn in
through bleeder screw. Catch
expelled fluid in appropriate
container.

Do not let brake caliper hang from
brake hose. Suspend it from
chassis using stiff wire.

Inspect brake caliper for signs of
leakage. Check that caliper piston
slides smoothly into caliper.
Replace caliper if any faults are
found.

Thoroughly clean all contact points
on caliper and brake pad carrier.
Clean guide bolts and make sure
they slide freely.

Do not lubricate guide bolts.

Bleed brake system if hydraulic line
to caliper has been removed or
replaced. See = Bleeding brakes.

Tightening torque

Caliper to brake
pad carrier
mounting bolts

30 Nm (22 ft-Ib)
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Brake pad wear sensor

< ¢ Carefully pry pad wear sensor from
brake pad.

¢ Insert brake pad wear sensor into
cutout in new pad where applicable.

¢ If brake lining indicator light
illuminated prior to brake pad
replacement, replace wear sensor.

¢ Route pad wear sensor wiring
through caliper opening and
bleeder dust cap.

Brake pad anti-rattle clip

< Remove anti-rattle clip by unhooking at
top and bottom. Use screwdriver as an
aid (arrow).
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Brake pad lining thickness

To measure brake pad lining thickness:

Insert BMW special tool 34 1 260 at
either front right wheel or left rear
wheel

Move wheel until notch for brake
wear indicator can be seen through
wheel opening.

Insert tip of tool into notch so that

the body of tool rests on brake pad
backing plate (A), and tip touches
brake disc (B).

Replace pads if thickness is 3.0 mm
(0.12in.) or less.

Brake rotor removal

¢ Remove brake rotor mounting screw

(arrow).

Inspect rotor for cracksm signs of
overheating and scoring.

On original equipment rotors, the
minimum allowable thickness is
stamped on rotor hub. Measure
rotor braking surface with a
micrometer at eight to ten different
points and use the smallest
measurement recorded = Table c.

If rotor does not pass minimum
thickness requirements or is
damaged replace rotor.nothing
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Table c. Brake rotor reconditioning
specifications

Front Rear
Vented rotor | 20.4 mm 17.4 mm
wear limit (0.80in.) (0.68in.)
(min.
thickness)
Max. 0.8 mm 0.8 mm
machine (0.03in.) (0.03in.)
limit per
friction ring
side
WARNING!

Confirm rotor wear limit specifications
given in = Table c with specifications
stamped on rotor shell and identified

with "MIN TH"

Table d. Brake rotor sizes

Model Front Rear brake
brake rotor
rotor

323i/ Ci 286 x 22 276 x 19
mm mm
(11.3x0.9 |(10.8x0.7
in.) in.)

325i/Ci/ |300x22 294 x 19

Xi mm mm

328i/ Ci (11.8x0.9 |(11.6x0.7
in.) in.)

330i/Ci/ |325x25 320 x 22

Xi mm mm
(12.8x1.0 |(12.6x0.9
in.) in.)

¢ Brake rotors should always be
replaced in pairs.

4 Clean rotor with brake cleaner
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before installing.

¢ When installing new rear brake
rotors, the parking brake should be
adjusted. See = Parking brake.

Tightening torque

Brake rotor to hub
mounting screw 16 Nm (12 ft-Ib)

Brake pad carrier removal

< Remove brake pad carrier mounting
bolts (arrows) and remove pad carrier
from steering arm or trailing arm.

Tightening torques

Pad carrier to front
steering arm 110 Nm (81 ft-Ib)

Pad carrier to rear
trailing arm 65 Nm (48 ft-Ib)
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Master cylinder

The brake master cylinder is mounted
to the front of the vacuum booster on
the driver side bulkhead.

CAUTION!

All U.S. market E46 vehicles are
equipped with Antilock Braking
System (ABS) and either Automatic
Stability Control (ASC) or Dynamic
Stability Control (DSC). Replacing
the master cylinder requires that the
braking system be properly bled by
an authorized BMW repair facility.
This procedure is necessary for the
braking and stability controls to
function properly.

Master cylinder, removing and
installing

- Using a clean syringe, empty
brake fluid reservoir.

WARNING!

Brake fluid is highly corrosive and
dangerous to the environment.
Dispose of it properly.

Remove interior ventilation microfilter
housing:

¢ Remove upper cover and
microfilter.

¢ Open wiring harness loom (A) and
remove wires.

¢ Unfasten screws (B) and remove
lower microfilter housing.
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< Remove side trim panel from left rear of
engine compartment:

¢ Remove rubber strip from top of

trim panel at brake booster.

Detach vacuum line (A) from
brake booster Y-connector,
unhook from trim panel and push
to side.

Unhook plastic vacuum line and
positive starter cable (B) from trim
panel and pull forward off trim
panel.

Release locking clips (C) on
edges of trim panel and remove
panel by pulling upwards.

<  Working at brake master cylinder:

¢ Disconnect brake fluid level

sensor connector (A) from fluid
reservoir.

Disconnect hydraulic clutch
system supply line (B) if
applicable. Plug open brake fluid
ducts to prevent fluid leakage or
contamination.

CAUTION!

Keep clutch supply line supported
and above clutch master cylinder to
prevent any air bubbles from
reaching the clutch hydraulic
system.

If DSC precharge pump is installed
below brake master cylinder:

¢ Release hose clamp (arrow) at

brake fluid reservoir and remove
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precharge pump supply hose.

Plug hose and reservoir to prevent
fluid leakage or contamination.

- Remove brake fluid reservoir.

- Working at master cylinder:

¢ Disconnect brake fluid lines and
electrical harness connectors from

master cylinder as needed.

¢ On vehicles equipped with Teves
DSC: remove brake system
pressure sensors if replacing

master cylinder.

¢ Unscrew mounting nuts and
remove master cylinder from brake

booster.

¢ Plug open brake lines to prevent

contamination.

- Make sure all nuts, fluid
couplings, thread bores, and
mating surfaces are clean.

- Mount master cylinder to brake
booster using a new O-ring and
new self-locking nuts.

Tightening torque

Brake master
cylinder to brake
booster

26 Nm (19 ft-Ib)

CAUTION!

Be sure to align master cylinder

3 of 4
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pushrod and booster pushrod.

Use care not to over-torque

master cylinder mounting nuts.
This could damage brake
booster and prevent proper

vacuum build-up.

- Connect brake fluid lines to

master cylinder.

Tightening torque

Brake fluid lines to

master cylinder

18 Nm (13 ft-Ib

)

Note:

On Teves MK 20 ASC equipped
vehicles: Be sure to leave flex in
flexible brake lines between master
cylinder and hydraulic unit.

- Carefully reinstall fluid reservoir
using new sealing grommets.

- Reconnect supply hose of brake
system precharge pump to brake
fluid reservoir, if applicable

- Connect hydraulic clutch hose to
brake fluid reservoir, if applicable.

- Remainder of installation is
reverse of removal. Bleed entire
brake system as described earlier.
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Brake booster

The brake booster is mounted to the
bulkhead on driver's side of engine
compartment, directly behind brake
master cylinder.

A is vacuum hose from intake manifold.
B is one-way valve. Intake manifold
vacuum acts on a large diaphragm in
brake booster to reduce brake pedal
effort.

Brake booster, removing and
installing

CAUTION!

*  On cars with Automatic Stability

Control (ASC) or Dynamic
Stability Control (DSC), special
BMW service equipment is
required to properly bleed the
brakes. Removal of the
hydraulic unit is not
recommended unless this
equipment is available. For
safety reasons, the brake
system on cars with electronic
stability control must be bled
using the procedures described
in this repair group.

Do not mix up the fluid lines at
the hydraulic unit. Label all
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connections before
disconnecting.

- Disconnect negative (-) cable from
battery.

CAUTION!

Prior to disconnecting the battery,
read the battery disconnection
cautions given at front of this manual
on page Viii.

- Using a clean syringe, empty
brake fluid reservoir.

WARNING!

Brake fluid is highly corrosive and
dangerous to the environment.
Dispose of it properly.

- Remove brake master cylinder as
described earlier. Make sure to
plug openings at brake fluid lines.

- Disconnect engine vacuum hose
from brake booster.

- Remove hydraulic unit or
precharge pump below master
cylinder as described later in this
repair group.

< Working in interior, remove left footwell
(pedal cluster) trim panel.

¢ Remove screws (A).

¢ Remove fasteners (B).
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« Disconnect electrical harness
connectors at left footwell trim panel
and remove panel:

¢

Unplug connector at footwell
interior light (A), if equipped.

Slide lock at OBD Il connector (B)
in direction of arrow.

Unplug connector at speaker (C).

< Remove clip (A) and slide brake
booster pushrod off brake pedal pin.
Remove 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 bulkhead. This can
damage booster and pushrod.

Remove booster by tilting brake
booster out in direction of engine.
Lift booster up and out from
engine compartment.

Installation is reverse of removal
noting the following:

Make sure all nuts, fluid
couplings, thread bores and
mating surfaces are clean.

¢ Replace brake booster self-locking
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mounting nuts.

¢ Replace sealing O-ring between
master cylinder and brake

booster.

¢ Bleed brake system as described

earlier.

CAUTION!

Do not over-torque the master
cylinder mounting bolts. This could
damage the brake booster and
prevent proper vacuum build-up.

Tightening torques

Brake master
cylinder to brake
booster

26 Nm (19 ft-Ib)

Brake booster to
bulkhead

22 Nm (16 ft-Ib)

Brake fluid line to
master cylinder or
hydraulic unit

18 Nm (13 ft-Ib)

Note:

When replacing the brake booster
one-way valve or vacuum hose, install
the valve so that the molded arrow is
pointing toward the intake manifold.

Use new hose clamps.
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Parking brake
EI.‘.S"; rqtjrinar Rotor with <  The parking brake is a brake drum
i e %“;;gn"ﬁim sytstem integrated into the rear brake
ins fum rotors.
I 3 SE'I_DB
S ' adjuster  Upper return
=, = The parking brake can be adjusted
with the wheels installed, although the
rear wheels will have to be raised off
\ the ground.
Parking brake e
Adjusting the parking brake becomes
necessary under the following
Parking brake i circumstances:
froe ™" T ™ g Folormauring
IS |

¢ Replacing parking brake shoes
¢ Replacing rear brake rotors

¢ Excessive stroke of parking brake
handle required for actuation
(more then 10 notches)

¢ Replacement of adjustment unit or
parking brake cables

Parking brake shoes, adjusting

< Lift parking brake lever boot out of
console. While holding cables
stationary, loosen parking brake cable
nuts (A) until cables are completely
slack.

- Raise rear of car.

WARNING!

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

- Remove one lug bolt from each
rear wheel. Turn road wheel until
lug bolt hole lines up with parking
brake adjuster (approximately 65°
to rear of wheel centerline).

Use flat-bladed screwdriver to turn
adjuster. On left wheel, turn adjuster in
direction 1 to expand shoes. On right
wheel, turn adjuster in direction 2 to
expand shoes.

- Using a screwdriver, turn adjuster
to expand brake shoes until road
wheel can no longer turn, then
back adjuster off. Repeat
procedure on other rear wheel.

Parking brake adjusting (initial)

Back off adjuster
through wheel lug
bolt hole 10 notches

- Working inside car, set parking
brake several times to seat cable.
Then pull parking brake lever up
two notches. Tighten cable
adjusting nuts until it is just
possible to turn rear wheels with
slight resistance.

- Release lever and make sure rear
wheels turn freely.

- Turn on ignition. Pull up parking
brake lever 1 notch and make sure
that light comes.

- Pull parking brake lever up one
more notch and check that rear
wheels do not move and parking




Brakes

3 of 6

brake warning light stays lit. If
parking brake light goes out,
contact switch must be adjusted.

- Install parking brake lever boot.
Install road wheel lug bolts.

Tightening torque

Road wheel to 100 £ 10 Nm
hub (74 £ 7 ft-Ib)

Parking brake shoes, removing
and installing

- Raise rear of car and remove road
wheels.

- Without disconnecting brake fluid
hose, remove rear brake calipers
from trailing arms. Remove rear
brake rotors. See = Brake Pads
Calipers, and Rotors.

CAUTION!

Do not let the brake caliper assembly
hang from the brake hose. Support
caliper from chassis with strong
wire.

- Unhook upper return spring from
brake shoes. Remove shoe
retainers by pushing them in and
rotating turn. BMW special tool 34
4 000 can be used to remove
retainers, if needed.

- Spread shoes apart and lift them
out.

- Inspect shoe expander to make
sure it functions properly. Apply a
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thin coat of grease to sliding parts
and pins.

- Installation is reverse of removal.
Be sure to adjust parking brake
cables as described earlier.

Parking brake cable, replacing

The parking brake is actuated by two
separate Bowden cables between the
parking brake handle and the parking
brake shoe actuators at the rear brake
backing plates. Each cable can be
replaced separately.

To replace a cable it is not necessary
to remove the rear wheel or to
disassemble the brakes. However, it is
necessary to remove the complete
exhaust system and lower the exhaust
system heat shield to access the front
end of the parking brake cable
housing.

- 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 the car is firmly supported
on jack stands designed for the
purpose. Place the jack stands
beneath a structural chassis point.
Do not place jack stands under
suspension parts.
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- Remove complete exhaust system
as described in = 180 Exhaust

System.

- Remove center tunnel heat shield.

« Pull parking brake cable out of body
guide tube (arrows) and detach from
routing brackets, noting correct routing
for reinstallation.

< Remove one lug bolt from rear wheel.
Turn wheel until lug bolt hole is
approx. 20° below horizontal to access
end of parking brake cable.

< Disconnect cable from parking brake
actuator:

¢ Push free (parking brake handle)
end of cable into housing to create
slack inside brake drum.

¢ Poke thin screwdriver through lug
bolt hole and pry end of parking
brake cable downward (arrow).
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Pull cable out of back of backing
plate.

To reinstall:

Push new cable housing into hole
in back of backing plate.

Push free (parking brake handle)
end of cable into housing until
end of cable snaps audibly into
holder inside brake drum.

< Reroute new cable under car, attaching
to brackets (arrows).

Remainder of installation is
reverse of removal noting the
following:

Adjust parking brake as described
earlier.
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ABS Component
Replacement

CAUTION!

*  If the tires on the car are of

different makes, the ASC system
may over-react. Only fit tires of
the same make and tread
pattern.

In adverse conditions, such as
trying to rock the car out of deep
snow or another soft surface, or
when snow chains are fitted, it
is advisable to switch off ASC
and allow the car's driveline to
operate conventionally.

All E46 vehicles are equipped with an
Antilock Braking System (ABS). Early
production models featured ABS with
Automatic Stability Control (ABS/ASC).
Later models came equipped with ABS
and Dynamic Stability Control
(ABS/DSC). This manual will refer to
these systems as ABS. ASC or DSC
will be specified when necessary.

For ABS system and component
descriptions, see = 300 Suspension,
Steering and Brakes-General.

Wheel speed sensor, replacing

CAUTION!

Magnetoresistive & Hall effect wheel
speed sensors can be interchanged
physically in the rear wheels, but
function is not similar.

- Raise applicable end of car.
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Trailing

darm

WARNING!

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

Front sensor: Unscrew mounting bolt
at steering arm (arrow).

Rear sensor: Remove sensor from its
bore (arrow) in the rear trailing arm.

Note:

ABS wheel speed sensor application
may vary depending on traction control
system installed.

Disconnect and remove impulse sensor
electrical harness (arrow) from
retaining mounts. (Left front wheel
shown).

- During installation, apply thin coat
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of Molykote® Longterm 2 or an
equivalent grease to impulse
sensor and housing.

- Installation is reverse of removal.

Tightening torque

ABS wheel speed
sensor to steering
arm / trailing arm 8 Nm (6 ft-Ib)

ABS impulse wheel

ABS impulse wheel replacement may
be needed in case of damage or
impulse teeth corrosion.

Front impulse wheel

- Rear wheel drive models: Impulse
wheel is integral with front wheel
bearing hub.

- All wheel drive models: Impulse
wheel is integral with inner seal of
front wheel bearing.

See = 310 Front Suspension for front
wheel bearing replacement procedure.

Note:

When installing the front wheel bearing
on an all wheel drive car, be sure that
the ridged bearing seal (ABS impulse
wheel) is facing inboard.

Rear impulse wheel

- All models: Impulse wheel is
pressed on outer CV joint, but it is
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not replaceable separately.

See = 331 Rear Axle Final Drive for CV
joint and drive axle replacement
procedures.

DSC lateral acceleration
sensor, replacing

Rear wheel drive cars: The lateral
accleration sensor is located on the left
side driver's footwell, under the panel
trim on rear wheel drive vehicles.

All wheel drive cars: The lateral
acceleration sensor is combined into
one unit with the rotational rate (yaw)
sensor. It is mounted under the driver's
seat, in front of the left seat rail. See =
DSC rotational rate (yaw) sensor,

replacing.
CAUTION!

After replacing the lateral accleration
sensor, perform sensor adjustment
using either DiS or MoDiC under
menu "Service Functions”.

- Remove footwell trim on left side
A-pillar. Fold foot trim panel and
insulating mat to one side.

- Disconnect electrical harness
connector. Remove mounting
screw and nut. Remove lateral
accleration sensor.

- Installation is reverse of removal.

DSC rotational rate (yaw)
sensor, replacing

Rear wheel drive cars: The DSC
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rotational rate sensor is located on the
left side of the car, under the driver's
seat.

All wheel drive cars: The rotational rate
sensor is combined into one unit with
the lateral acceleration sensor. It is
mounted under the driver's seat, in
front of the left seat rail.

- Remove driver's seat. See = 520
Seats.

- Remove plastic trim as necessary.
Lift carpet for driver's footwell and
fold toward center console. Move
insulation forward to gain access
to sensor.

- Remove sensor bracket mounting
screws.

- Disconnect electrical harness
connector at sensor.

- Remove sensor to bracket
mounting screws. Lift sensor away
from bracket.

- Installation is reverse of removal.

CAUTION!

Be sure to tighten rotational rate
sensor and mounting bracket to
specified torques. The sensor is
vibration sensitive and subject to
cause DSC malfunctions if installed
improperly.

Tightening torques

Rotational rate
sensor to bracket 8 Nm (6 ft-Ib)
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Tightening torques

Sensor bracket to
body 8 Nm (6 ft-Ib)

DSC steering angle sensor

<  Vehicles equipped with DSC have a
steering angle sensor (arrow) mounted
to the steering column right above the
pedal cluster. Replacement of this
component requires special tools to
properly align the steering column and
sSensor.

After removal or replacement the
steering angle sensor requires
calibration using BMW scan tools DIS
or MoDiC. Once calibrated, the sensor
sends a confirmation ID code to the
DSC control module to indicate proper
calibration.

221 21t

For steering column removal see =
320 Steering and Wheel Alignment.

DSC pressure sensor

Rear wheel drive cars: Two DSC
pressure sensors are used, mounted in
the brake master cylinder.

All wheel drive cars: One DSC
pressure sensor is used, mounted on
the hydraulic unit.

Tightening torques

Pressure sensor to

hydraulic unit 19 Nm (14 ft-Ib)
Pressure sensor to 15+ 4 Nm
master cylinder (11 + 3 ft-Ib)

Hydraulic unit/control module,
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removing and installing

CAUTION!

E46 cars require special BMW
service equipment to properly bleed
the brakes. Removal of the hydraulic
unit 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.
Note:

¢ Before starting this procedure,
read any fault codes from control
module memory and print out
diagnostic record.

¢ After completing work, perform the
function test on control module
using either DIS or MoDiC.

The procedure for removing the
ABS/ASC or ABS/DSC hydraulic
unit/control module is similar for all
models. The location of the units
varies.

- On vehicles with hydraulic unit
mounted beneath master cylinder,
remove master cylinder as
described earlier.

- Disconnect electrical harness
connector at hydraulic unit/control
module.

Mark brake lines in relation to their
placement on hydraulic unit. (Teves
MK 20 ASC hydraulic unit shown.)

A - Front from master cylinder

B - Left front
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C - Right front
D - Rear from master cylinder

E - Right rear

F - Left rear

¢ Remove brake fluid input and
output lines.

¢ Seal open brake fluid lines and
bores with suitable plugs to
prevent contamination.

- Carefully remove brake lines from
any retainers or grommets that
may be in the way of hydraulic
unit/control module removal.

CAUTION!

Make sure not to bend or kink brake
lines while separating rubber
grommet from retainer.

Remove mounting screws of
hydraulic unit housing and remove
hydraulic unit/control module from
engine bay.

If necessary, separate hydraulic
unit from control module.

Installation is reverse of removal,
noting the following:

Check rubber mount for hydraulic
unit/control module. Replace if
damaged.

Make sure all nuts, fluid
couplings, thread bores and
mating surfaces are clean.
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¢ Make sure brake lines are
securely seated in grommets
before installing brake lines in
hydraulic unit bores.

¢ Bleed brakes as described earlier.

Tightening torques

Brake lines to
hydraulic unit 18 Nm (13 ft-Ib)

Brake master
cylinder to brake
booster 26 Nm (19 ft-Ib)

Hydraulic unit to
body 8 Nm (6 ft-Ib)

Mounting bracket

to hydraulic unit 8 Nm (6 ft-Ib)

DSC precharge pump,
removing and installing

CAUTION!

E46 cars require special BMW
service equipment to properly bleed
the brakes. Removal of hydraulic
components is not recommended
unless this equipment is available.
For safety reasons, the brake system
on cars with ABS must be bled using
the procedures described in this
repair group.

Note:

Before starting this procedure, read any
fault codes from control module
memory and print out the diagnostic
record.

The precharge pump is mounted below
the brake master cylinder on the left
side of the engine compartment.
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- Using a clean syringe, empty
brake fluid reservoir.

WARNING!

Brake fluid is highly corrosive and
dangerous to the environment.
Dispose of it properly.

Remove interior ventilation microfilter
housing.

¢ Remove upper cover and
microfilter.

¢ Open wiring harness loom (A) and
remove wires.

¢ Unfasten screws (B) and remove
lower microfilter housing.

Remove side trim panel from left rear of
engine compartment:

¢ Remove rubber strip (A) from top
of trim panel at brake booster.

¢ Remove vacuum line and positive
battery cable with grommets (B)
from trim panel.

¢® Release locking clips (C) on
edges of trim panel and remove
panel by pulling upwards.

Working at precharge pump beneath
brake master cylinder:

¢ Remove brake fluid feed line
(arrow) from brake fluid reservoir.

¢ Remove brake fluid intake and
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output lines from pump.

Remove electrical harness
connector.

Lift pump to release from lower
mounting pad.

Slide pump out of retaining ring.

Installation is reverse of removal,
noting the following:

Be sure to replace rubber pump
mounts if damaged or worn.

When installing vacuum hose and
battery cable at trim panel, make
sure isolating grommets are
securely seated.

Bleed brakes as described earlier.
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