BRAKES 340-1

340 Brakes

GENERAL . .. vy i i5a porsgsaing 340-1 PARKING BRAKE.........ccco0ii00ese 340-25
Parking brake, adjusting ................ 340-26

TROUBLESHOOTING ................. 340-2 Parking brake shoes, removing and installing 340-27

BLEEDING BRAKES 340-4 Parking brake cable, replacing. .. ......... 340-27
Pressure bleeding brakes ANTILOCK BRAKE SYSTEM (ABS)/

i (except cars.wnr;A§C+T) .............. 340-5 TRACTION CONTROL (ASC/ASC+T).340-28

a(g:‘(gg") tbfa?g'a?m fs%sm S5 ABS SYStem iNSPECion . . ... ..vevunn.. 340-29
M ¥bleadabrales .\ ABS hydraulic control unit,

?:;; S‘t c:fs ::i?h :’:‘3 ng) fasa removing and installing (735/iL or 740i/iL.) .340-30
Bleadi P I ith ASC T """"" 340-7 ABS hydraulic control unit,

eeding brakes (cars wi +T) -t J removing and installing (750iL). .. ....... 340-30

BRAKE PADS, CALIPERS i:g DU:SE whee!r. i & ‘a P e i g:g-g;

ANDROTORS ..........cooooviiinnnn, 340-8 S S PR R a7 n ey Eh 2 ol :

: ASCET SYSIBIM vvv wimimirimsianie win missieia s 4s 340-33

g:a:e pal‘f"s' 'ep'ac”\"?n' bk i '32:?1'? Bleeding hydraulic system (ASCAT) ... . ... 340-35

Br:k: S:‘g:er, :ﬁ:? g:j 3 r::"?nmg """ 340-13 Reinitializing ABS/ASC+T control module . . . 340-36
+TOmEVing 9 Wehiae e ASC+T I:aydraulic; control unit,

MASTER CYLINDER................. o Y oy e il
Master cylinder, removing and installing. . . . 340-14 re;:l-aci:g rgggson _“?_ um _____________ 340-39
Brake pedal height, adjusting

(except cars with M60 engine). . ... ..... 340-16 TABLES
a. Brake System Troubleshootling ................ 340-3

BRAKE BOOSTER. ........ccco o os0ue s wa 340-16 |}, Rotor Reconditioning Specifications . . . ........ 340-13

Vacuum brake booster, removing and installing c. Brake Booster Systems . ... ..o inns 340-16

[7ABMIE) 26 sesincs snmags SaN viumety 340-17 d. Hydraulic Brake Booster Test Specifications. . . .. 340-21
Vacuum brake booster, removing and installing e. Hydraulic Accumulator Pressure Specifications . . 340-22

AL o wm et s B n N o e 340-18  f. ABS and Traction Contro|

: ApplicationinE32Cars . ........cvicncesinns 340-28

Hydraulic brake booster system .. ........ 340-19 PP
Hydraulic brake booster system, testing. . . . 340-20 g. ABS Pulse Sensor to Pulse Wheel Gap ... ..... 340-33
Hydraulic brake booster, replacing ... ... ... 340-22
Power flow regulator, replacing. . ......... 340-23
Hydraulic brake accumulator,

removing and installing . .............. 340-24

GENERAL

All BMW E32 models are equipped with power-assisted
four-wheel disc brakes with integral anti-lock brakes (ABS).
A brake booster power-assists a dual-circuit master cylin-
der. Some models uses a hydraulic brake boost while others
models use a vacuum boost system. Boost system varies
depending on model and model year, as identified later in
the text.

GENERAL
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TROUBLESHOOTING

Single-piston calipers act on vented front rotors and solid or
vented rear rotors. A brake pad wear sensor for each axle in-
dicates when pads need replacement. The dual-drum park-
ing brake is integrated with the rear brake rotors.

NOTE—

On 1980 and later cars, ASC or ASC+T is integrated with the
ABS. To identify cars with traction control, check for an ASC
switch mounted in the center console.

WARNING —

» Brake friction materials such as brake linings or pads con-
taln abrasive fibers which can lead to flinesses. Do not
create dust by grinding, sanding, or cleaning the pads with
compressed air. Avoid breathing any brake friction fibers
or dust.

= Brake fluid is poisonous, highly corrosive and dangerous
to the environment. Wear safety glasses and rubber
gloves when working with brake fluid. Dc not siphon brake
fiuid with your mouth. Immediately clean away any fluid
spilled on painted surfaces and wash with water. Dispose
of brake fiuid properly.

= Do not reuse sell-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 nuls.

TROUBLESHOOTING

Brake performance is mainly affected by three things: the
level and condition of the brake fiuid, the brake system’s
ability fo create and maintain hydraulic pressure, and the
condition of the 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. Ifitis
dirty or murky, or is over a year old, the fluid should be re-
placed.

Visually check the hydraulic system starling at the master
cylinder. Check all brake fluid lines and couplings for leaks,
Kinks, chafing and corrosion.

On a car with vacuum brake booster, check the brake boost-
er by pumping the brake pedal approximately 10 times with
the engine off. Then hold the pedal down and start the en-
gine. The pedal should fall slightly. If not, check for any visi-
ble faulls before suspecting a faulty brake booster. Check for
strong vacuum at the vacuum hose fitting at the booster, and
check the non-return valve for one-way flow.

Worn or contaminated brake pads will cause poor braking
performance. Oil-contaminated or glazed pads cannot pro-
duce as much friction, and stopping distances will increase.
Inspect the rotors for glazing, discoloration, scoring or oil
contamination.
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Steering wheel vibration while braking at speed is often
caused by warped rotors, but can also be caused by faulty
thrust arm bushings. See 310 Front Suspension for more
information on thrust arm bushings.

Table a lists symptoms oi brake problems, their probable
causes and suggested corrective actions.

Table a. Brake System Troubleshooting

Symptom

Probable cause

Corrective action

Brake squeak or squeal

1.Incorrectly installed brake pads or
parking brake shoes

2. Brake pad carriers dirty or corraded

3.Brake pad anti-rattle springs faulty or
missing

4. Brake pads heat-g'azed or oil-soaked

5. Wheel bearings worn (noise most pro-
nounced when turning)

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

1. Check component installation.

2. Remove brake pads and clean calipers.
3. Install/replace anti-rattle springs.

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

Pedal goes to floorwhen
braking

1.Brake fluid level low due to system
leaks

2. Master cylinder fauity

2. Replace master cylinder.

1. Check fluid level and inspect hydraulic system for signs of leak-
age. Fill and bleed system.

Low pedal even after

1. Master cylinder faulty

1. Replace master cylinder.

system bleeding
Pedal feels spongy or 1. Air in brake fluid 1. Bleed system.
brakes work only after 2.Master cylinder faully (infernal return | 2. Replace master cylinder.
pedal is pumped spring weak)
3. Leaking line or hose unions 3. Repair or replace lines and hoses. Bleed system.
Excessive braking effort | 1. Brake pads wet 1. Use light pedal pressure to dry pads while driving.

2.Brake pads heat-glazed or oil-soaked

3. Vacuum booster or vacuum hose con-
nections to booster faulty (where ap-
plicable)

4. Hydraulic booster system out of fluid
or malfunctioning (where applicable)

4. Test hydraulic booster pump and components.

2. Replace brake pads. Clean rotors. Replace lzaking calipers.
3. Inspect vacuum lines. Test vacuum booster and replace as re-
quired. Test vacuum non-return valve for one-way air flow.

Brakes pulsate, chatter,
or grab

1. Warped brake rotors
2. Brake pads worn
3. Brake pads heat-glazed or oil-soaked

1. Resuriace or replace rotors.
2. Recondition brakes.
3. Replace brake pads. Clean rotors. Replace leaking calipers.

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

1. Incorrect tire pressures or worn tires

2.Brake pads on ore side of car heat-
glazed or oil-soaked

3. Caliper or brake pads binding

4. Worn suspension components

1. Inspect tire condition. Check and correct tire pressures.
2. Replace brake pads. Clean rotors. Replace lzaking calipers.

3. Clean and recondition brakes.

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

Brakes drag, bind, or
overheal

1. Brake caliper or brake pads binding
2, Master cylinder faulty

1. Clean or replace caliper.
2. Replace master cylinder,

NOTE—

Tires and wheels are important paris of the braking system.
Check tires for wear and proper inflation. Check wheels for flat
spots and trueness.

TROUBLESHOQOTING
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BLEEDING BRAKES

When preparing to bleed the brakes, b2 sure to read the fol-
lowing warnings and cautions.

WARNING —

When working underneath the car, make sure ihe car is firm-
ly supported on jack stands designed for the purpose. Place
the jack stands beneath a structural chassis poinl. Do not
place jack stands under suspension parts.

CAUTION—
= Brake fluid is highly corrosive and dangerous lto the envi-
ronment. Dispose of it properly.

= When adding or replacing brake fluid always add new
brakz fluid from an unopened container.

= It is important to bleed the enlire brake system whenever
any pari of the brake hydraulic systern has been opened.

NOTE—

Bieeding the ASC+T hydraulic pump, which is part of lhe
ASC+T system is covered laler under Bleeding hydraulic
system (ASC+T).

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.

Brake system bleeding can be done with a pressure bleeder,
avacuum bleeder, or manually. Pressure bleeding is recom-
mended as the most efficient method.

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.

CAUTION—

On cars with Automatic Stabilily Contral with Traction
(ASC+T), special procedures are required o properly bleed
the front and rear brakes.

BLEEDING BRAKES
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0017041

Pressure bleeding brakes
(except cars with ASC+T)

= Using clean syringe, remove old brake fluid from reservoir.
Clean out reservoir with a lint-free cloth.

— Top off brake fluid and connect pressure bleeder to reser-
voir.

4 Connect bleeder hose and waste bottle to right rear bleeder
screw (arrow).

— Pressurize system to approximately 1 bar (14.5 psi).

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.

— Have helper hold brake pedal down.

< Open bleeder screw (arrow). Have helper slowly pump
brakes af least 12 times with bleeder screw open, holding
pedal down on last pump. Close bleeder screw and release
brake pedal.

— Refill brake fluid reservoir and proceed to next wheel in or-
der given above.

Tightening Torques
* Bleederscrew (7mm).............. 5 Nm (44 in-Ib)
= Bleeder screw (9 mm)......... 12-16 Nm (9-12 ft-Ib)

BLEEDING BRAKES
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0017041

BLEEDING BRAKES

Vacuum bleeding brakes
(except cars with ASC+T)

— Using clean syringe, remove old brake fiuid from reservoir.
Clean out reservoir wilh a lint-free cloth.

— Top off brake fluid and replace reserveir cap.

= Connect vacuum pump to right rear brake bleeder screw.
Route discharge hose into waste bottls.

CAUTION—

Vacuum bleeding requires an air-tight seal between the pump
and the bleeder screw. Any leakage will result in faulty bleed-

ing.

— Open bleeder screw and withdraw brake fluid until it is clean
and without air bubbles.

NOTE—
Fill the brake fluid reservoir level frequently to prevent it from
emplying during brake bleeding.

— Close bleeder screw. Refill brake fluid reservoir and pro-
ceed to next wheel in order given above.

Tightening Torques
* Bleederscrew (7mm). ... .......... 5 Nm (44 in-Ib)
= Bleeder screw (9 mm)......... 12-16 Nm (9-12 ft-Ib)

Manually bleeding brakes
(except cars with ASC+T)

= Using clean syringe, remove old brake fluid from reservoir.
Clean out reservoir with a lint-free cloth. Top off brake fluid
and replace reservoir cap.

4 Connect bleeder hose and waste bottle to right rear bleeder
screw (arrow).

= Have helper pump brakes several times. Then hold pedal
down firmly on last pump.

= Open right rear caliper bleeder screw and allow fluid to ex-
pel. Close bleeder screw.

= Repeal previous two steps at least 12 times, or until dis-
charged brake fluid is clean and without air bubbles.

NOTE—

Fill the brake fiuid reservoir level frequently fo prevent it from
emplying during brake bleeding.

— Refill brake fluid reservoir and proceed to next wheel in or-
der given above and repeat procedure.
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Tightening Torques
* Bleederscrew (7mm).............. 5 Nm (44 in-Ib)
» Bleeder screw (3mm)......... 12-16 Nm (9-12 fi-Ib)

Bleeding brakes (cars with ASC+T)

Whenever repairs or replacement of components such as
brake master cylinder or ASC+T hydraulic unit are per-
formed a revised bleeding procedure must be followed. If re-
pairs are downstream of the ASC+T hydraulic unit (i.e.,
caliper replacement) normal pressure bleeding procedures
for ABS equipped cars must be followed.

Bleeding brakes in ASC+T equipped cars requires a pres-
sure bleeder and is a multi-step procedure. Bleeding the
front brakes diifers significantly from bleeding the rear
brakes. Be sure to read the complete procedure before start-
ing work on the car.

NOTE—
Bleed ASC+T hydraulic system lirst, as described laler in this
repair group.

= Using clean syringe, remove old brake fluid from reservoir.
Clean out reservoir with a lint-free cloth and top off brake flu-
id.

= Connect pressure bleeder to reservoir.

CAUTION—
Do not exceed 2 bar (30 psi) of pressure in brake bleeder.

Rear brakes

< Connect bleeder hose and brake fluid waste bottle to right
rear bleeder screw (arrow).

= Open bleeder and flush brake fluid for 2-4 minutes, (ap-
proximately 100cc).

— Connect bleeder hose and brake fluid waste bottle to left
rear bleeder screw.

» Open bleeder and flush brake fluid for 2-4 minutes, (ap-
proximately 100cc).
= Connect bieeder hose and brake fluid waste bottle to right
rear bleeder screw.

* Open bleeder and pump brake pedal 20 times or until
fluid is clean and free of air bubbles.

— Connect bleeder hose and brake fluid waste bottle to left
rear bleeder screw.

* Open bleeder and pump brake pedal 20 times or until
fluid is clean and free of air bubbles.

BLEEDING BRAKES
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BRAKE PADS, CALIPERS AND ROTORS

— Raise rear of car and place jack stand under each rear trail-

ing arm. Lower car with trailing arms resting on jack stands
until drive axles are in horizontal position.

NOTE—
This witl prevent damage to the G/V joints during bieeding.

Connect bleeder hose and brake fluid waste bottle to right
rear blzeder screw.

« Open bleeder screw.

« Start engine and select low gear. Run engine slowly up
to 3,500 rpm and hold engine speed

» Operate ASC switch (on center console) about every 2
seconds for a period of one minute.

* Close bleeder.

= Move shift lever to neutral and stop engine.

Repeat on left rear brake caliper.

NOTE—

Bleeding operation will use approximalely 1.5 liters of brake
fiuid.

Front brakes
Connect pressure bleeder to brake fluid reservoir.

Connect bleeder hose and waste bottle to right front bleeder
screw (arrow).

* Pump brake pedal 12 time or until fluid is clean and free
of air bubbles.
» Hold brake pedal down while tightening bleeder valve.

Repeat on left front caliper.

Top-off fiuid in both hydraulic and brake reservoirs and re-
place caps.

Tightening Torques
* Bleederscrew (7mm).........vvve- 5 Nm (44 in-b)
* Bleeder screw (9mm). ... ..... 12-16 Nm (9-12 ft-Ib)

BRAKE PADS, CALIPERS
AND ROTORS

Brake pads can be replaced without disconnecting the brake
fluid hose from the calipsr or having fo bleed the brakes. The
rotors can be replaced without disassembling the wheel hub
and bearing. Always machine or replace rotors in pairs. Re-
place pads in sets (one set = one axle.)

WARNING —

Brake friction materials such as brake linings or pads contain
abrasive fibers which can lead to illnesses. Do not create
dust by grinding, sanding, or cleaning the pads with com-
pressed air. Avoid breathing any brake friction fibers or dust.
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Brake pads, replacing

This procedure is applicable to both front and rear brake
pads.

— Raise car and remove wheels.

WARNING —

Make sure the car is firmly supported on jack stands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-
pension parts.

< Remove plastic caps from guide bolt bushings and then re-
move guide bolts (A). Disconnect brake pad sensor wire
from holder (B).

4 Unhook brake pad anti-rattle clip from caliper using screw-
driver (arrow).

BRAKE PADS, CALIPERS AND ROTORS
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< Pull caliper straight off rotor.

CAUTION —
* Do not let the brake caliper hang from the brake hose.
Support it from the chassis with strong wire.

« With the pads removed, residual hydraulic pressure
may cause the caliper piston to slide out. Use a wooden
block to hold the piston in place.

NOTE—

If there is a ridge on the rotor edge, the caliper piston will have
to be pushed into the caliper slightly before the caliper can be
removed,

< Remove brake pads from caliper. Where applicable pry pad
wear sensor from pad using a thin screwdriver.

NOTE—
If reusing the sensor, use care when removing as it is easily
damaged during removal.

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

=~ Clean guide bolts thoroughly and carefully inspect them for
damage. Faulty guide bolts could cause brake failure.

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

NOTE—
0011256 If the brake lining indicator light came on prior to brake pad re-
placement, the wear sensor should be replaced.

4 Slowly press piston back into caliper. Use a rag to protect
caliper piston and seals.

NOTE—

* To protect hydraulic components from cold contaminated
brake fluid, open caliper bleeder screw when pressing pis-
ton back into caliper. This will also reduce the effort re-
quirea to push the piston in. Catch expelled fluid in
appropriate container.

* Open the bleeder screw only when applying force to the
piston. Do not allow air to be drawn in through the bleeder
screw.

* Pressing the caliper piston in with bleeder screw closed
may cause the brake fluid reservoir o overflow. To prevent
this, use a clean syringe to first remove some fluid from the
reservoir.

0011257

BRAKE PADS, CALIPERS AND ROTORS
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— Lightly coat contact points of new pads with Plastilube® or
equivalent.

= Place outer brake pad onto caliper.

*» Place inner brake pad with its locating spring onto brake
caliper piston.

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

— [nstallation is reverse of removal.

* Do not lubricate guide bolts.
= Once brake assembly is installed depress brake pedal
several times to seat pads.

Tightening Torques
= Caliper guide bolt to pad carrier ... . 30 Nm (22 ft-Ib)
* Road wheeltohub .. ... .. 100 + 10 Nm (74 + 7 fi-Ib)

4 In case of persistent squealing or grinding noises from the
brakes, make sure that pads and rotors are free of dirt, rust
or scoring. Free up all moving parts. Chamfer all edges of
brake pads.

DorToa

Brake caliper, removing and installing
This procedure is applicable to both front and rear calipers.
Front and rear brake assemblies are shown in the illustra-
tions.

— Raise car and remove wheel.

WARNING —

Make sure the car is firmly supported on jack stands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-
pension parts.

BRAKE PADS, CALIPERS AND ROTORS
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Front brake caliper and rotor assembly
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boits / @ and dust cap rake pad
""zaear sensor
@» ; Brake caliper (left wheel only)
= - i : Brake pad
¥ S d 1 carrier
Guide bolt ; 2 A\ Anti-rattle
bushings n, A spring
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and dustcap Cover (right wheel only)
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Parking brake Dust seal
shoe

Brake pad

Guide
bolt Guide bolt
caps bushings

Brake caliper

Spring and
spring
retainer
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cable
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spring
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BRAKE PADS, CALIPERS AND ROTORS
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4 Remove brake pad carrier mounting bolts (arrows) from
strut assembly (front caliper) or from trailing arm (rear cali-

per).

— Loosen brake hose fitting at caliper and spin caliper assem-
bly off hose.

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

— Installation is reverse of removal. Bleed entire brake system
before driving car. See Bleeding Brakes.

Tightening Torques
= Brake fluid hose to caliper. . . .. 17-19 Nm (13-15 ft-Ib)
= Caliper guide bolt to pad carrier ... .. 30 Nm (22 fi-lb)

* Front brake caliper to strut assembly . 110 Nm (81 fi-Ib)
« Rear brake caliper to trailing arm . . . . 67 Nm (50 ft-lb)
* Road wheeltohub .. ..... 100 £ 10 Nm (74 + 7 fi-lb)

Brake rotor, removing and installing
Always replace rotors in pairs.

— Without disconnecting brake line at caliper, remove brake
caliper as described earlier.

4 Remove brake rotor mounting screw (arrow) from face of
rotor.

— Inspect rotor for excessive grooving, cracks and warping.
Check rotor thickness. See Table b.

NOTE —

The minimum allowable thickness should be stamped on the ro-
tor hub. Measure the rotor braking surface with a micrometer at
eight to ten different points and use the smallest measurement
recorded.

Table b. Rotor Reconditioning Specifications

Front Rear
Wear limit
(min. thickness)
735i/iL 26.4 mm (1.039in.) | 10.4 mm (0.409in.)
740i/L, 750iL 26.4 mm (1.039in.) | 18.4 mm (0.724 in.)
Axial runout (max.)
Rotor removed 0.09 mm (0.004 in.) | 0.04 mm (0.002in.)
Rotor installed 0.20 mm (0.008 in.) | 0.20 mm (0.008 in.)

BRAKE PADS, CALIPERS AND ROTORS
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— Installation is reverse of removal.

= Clean rotor with brake cleaner before installing.

= Clean wheel hub with wire brush before installing rotor,

= If brake fluid hose was removed or loosened, entire
brake system must be bled as described under Bleed-
ing Brakes.

» Once brake assembly is installed depress brake pedal
several times to seat caliper and pads.

NOTE—
« Brake rotor and wheel hub must be free of grease.

= When inslalling new rear brake rolors, the parking brake
should be adjusted. See Parking Brake.

Tightening Torques
* Brake rotor towheelhub. . ......... 16 Nm (12 ft-Ib)
= Calipar guide bolt to pad carrier . . . . . 30 Nm (22 ft-Ib)

= Front brake caliper to strut assembly . .110 Nm (81 ft-Ib)
* Rear brake caliper to trailing arm . . . . 67 Nm (50 ft-Ib)
e Road wheeltohub .. ..... 100 £ 10 Nm (74 £ 7 ft-Ib)

MASTER CYLINDER

4 On cars with M30 and M70 engines: The brake master cyl-

. fﬂz ::t:l — inder is mounted to the front of the brake booster on the
driver side bulkhead.
~ On cars with M60 engine: The brake master cylinder is
i o~ Brake fluid

mounted in the front left of the engine compartment, behind

/ reservoir the headlight.

NOTE—

Two types of brake power assist syslems are used. Early
7351/l models (built up lo 3/1988) and all 750iL models use a
hydraulic boost system. 735i/iL built from 3/1988 and all

Reservoir 740i4iL cars use a vacuum boost system.

mounling
grommets

oyiinder @0~ " @Y

Master cylinder 0006566
mounting nuts

Master cylinder, removing and installing

— Using clean syringe, emply brake fluid reservair.

CAUTION —
Brake fluid is highly corrosive and dangerous to the environ-
ment. Dispose of it properly.

~ Disconnect brake fluid level sender connector from fluid res-
ervoir cap.

MASTER CYLINDER
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— Carefully remove reservoir from master cylinder by pulling
straight up.

4 On 740i/IL: Remove brake fluid supply hoses (arrows) from
top of master cylinder.

— On cars with manual transmission: Remove clutch master
cylinder supply hose from side of fluid reservoir.

— Disconnect brake fluid lines from master cylinder. Plug
openings and brake lines.

= Unscrew mounting hardware and remove master cylinder
from brake booster.

NOTE —

It may be necessary io move aside the engine main power
connector, the diagnostic connector or the hydraulic oil reser-
voir for better access to the master cylinder littings.

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

- |f the fluid reservoir was removed, install it carefully using
new sealing grommets.

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

CAUTION —
= On cars with hydraulic brake boosler, always replace
master cylinder mounting bolts.

= Use care not to over-torque the master cylinder mounting
nuts. This could damage the brake booster and prevent
proper vacuum build-up.

Tightening Torques

= Brake master cylinder to brake booster
Hydraulichooster ... ... ......... 28 Nm (20 ft-Ib)
NacuumbooStar . | .. st b swers 21 Nm (16 ft-Ib)

— Connect all brake fluid lines and bleed entire brake system
as described under Bleeding Brakes.

Tightening Torque

* Brake fluid line to master cylinder
MO COHPINEL s oot Stk o npie s 518 19 Nm (15 ft-Ib)
M2 CouiNG: .05« 5eisimasi it S 17 Nm (13 ft-Ib)

MASTER CYLINDER
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light
switch

Cruise
control
switch

- a -,

[CVIRIEY
« Dimension a = 245-255 mm (9.65-10.00in.)

BRAKE BOOSTER

Brake pedal height, adjusting
(except cars with M60 engine)

Brake pedal height and brake light switch adjustment should
be checked any time the master cylinder or the brake boost-
er are removed or replaced.

4 To adjust pedal height, gain access to the top of the pedal
cluster by removing the pedal cluster trim panel, as de-
scribed in 513 Interior Trim. Once the trim panel is re-
moved, loosen the lock-nut on the pushrod clevis and slowly
turn the pushrod until the correct dimension is obtained. Ad-
just pedal height to dimension a.

For brake light switch adjustment, remove the electrical con-
nectors from the switch, loosen the locknut, and thread the
switch in and out until the switch plunger is about % de-
pressed with the pedal in the rest position. Be sure to retight-
en the locknut on the pushrod clevis and locknut on the
brake light switch.

BRAKE BOOSTER

Twao different brake booster systems have been installed in
E32 cars. See Tablec.

Table c. Brake Booster Systems
7350iL 740i/iL 750iL
' Hydraul_ic brake
boost system
(to 3/88) Vacuum brake Hydraulic brake boosl

Vacuumbrake | Doostsystem | system

boost system
(from 3/88)

Intake manifold vacuum acts on a large diaphragm in the
vacuum booster to help reduce pedal effort. The booster
used in 740i/iL cars is a compact dual diaphragm unit which
produces increased boost.

In cars with the hydraulic brake booster system, power
steering fluid pressure is used to providz boost pressure for
the brakes.
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0011261

Vacuum brake booster,
removing and installing (735i/iL)

On 735i/iL cars with vacuum brake booster, the booster is
mounted to the rear bulkhead on the driver side of the engine
compartment, directly behind the brake master cylinder,

Using clean syringe, empty brake fluid reservoir.

CAUTION—
Brake fluid is highly corrosive and dangerous to the environ-
ment. Dispose of it properly.

Remove brake fluid level sender connector from reservoir
cap. On cars with manual transmission, remove clutch mas-
ter cylinder supply hose from side of reservoir.

Disconnect brake fluid lines from master cylinder.
Disconnect vacuum hose to brake booster.

Working inside car, remove dashboard panel(s) from be-
neath steering column to access pedal assembly. See 513
Interior Trim.

Remove clip and clevis pin (A) from brake booster pushrod
and disconnect it from brake pedal lever.

* Remove brake booster mounting nuts (arrows).

Working in engine compartment, remove brake booster to-
gether with master cylinder.

If vacuum booster or master cylinder O-ring is being re-
placed, disconnect booster from master cylinder.

During installation make sure all nuts, fluid couplings, thread
bores and mating surfaces are clean.

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

CAUTION —
* On cars with hydraulic brake booster, always replace
master cylinder mounting bolts.

» Use care not to over-lorque the master cylinder mounting
nuts. This could damage the brake booster and prevent
proper vacuum build-up.

Tightening Torque

* Brake master cylinder to
vacuum brake booster ............ 21 Nm (16 ft-Ib)

Mount brake booster/master cylinder assembly to bulkhead
using new self-locking nuts.

BRAKE BOOSTER
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Tightening Torque
* Brake booster to bulkhead ......... 22 Nm (16 ft-Ib)

Connect brake pedal lever to booster pushrod. Make sure
clevis pin retaining clip is correctly installed.

Connect all brake fluid lines and bleed entire brake system
as described in Bleeding Brakes.

Connect large vacuum line to vacuum booster.

Tightening Torques
« Brake fluid line to master cylinder17-19 Nm (13-15 ft-lb)

= 4

i i i

m

BRAKE BOOSTER

NOTE—

When replacing the brake booster non-return valve or the vac-
uum hose, install the valve so that the molded arrow on the
valve is pointing towards the intake manifold. Use new hose

clamps.
Adjust brake pedal height as described earlier.

Start engine and check that SRS light functions correctly
and that brake lights work properly. Re-check brake pedal
height.

Vacuum brake booster,
removing and installing (740i/iL)

On 740i/iL cars, the vacuum brake booster is directly behind
the brake master cylinder in back of the left headlight.

Remove brake master cylinder as described earlier.

Using clean syringe detach brake fluid reservoir and lay
aside.

Disconnect vacuum hose from booster.

Pull retaining clip and clevis pin (A) off booster push rod.
* Remove booster mounting nuts (B) and lift out booster.

Installation is reverse of removal.

= Connect all brake fluid lines and bleed entire brake sys-
tem as described in Bleeding Brakes.
= Connact vacuum line to vacuum booster.

Tightening Torques

» Brake boosterto bracket. .......... 22 Nm (16 ft-Ib)
« Brake booster to master cylinder . ... 21 Nm (20 fi-Ib)
= Brake fluid line to master cylinder17-19 Nm (13-15 fi-Ib)
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Hydraulic brake booster system

When the engine is running, the power steering pump sup-
plies hydraulic fluid under pressure to the power flow regula-
tor and accumulator. The regulator and accumulator
assembly stores and regulates the pressure to the brake
booster. When the brake pedal is depressed, the pressure in
the brake booster helps actuate the masier cylinder to re-
duce pedal effort.

NOTE—

The hydraulic booster system is sometimes referred to as the
H31 system.

Hydraulic brake booster system

(=0 )
¢ S Power steering/ ‘T power stedring
s brake booster gearbox
hydraulc ~
fluid resevoir &
£2)

To Power flow
hydraulic
pﬂmp Retum ragyleior
line
Return
line

cylinder

Accumulator
(early version)

Pressure switch
{closes below 2 bar (29 psi))

A2, Pressure swilch
;,"!3, (closes below 22 bar (320 psi))

From hydraulic pump

High
pressure
line

—

Hydraulic
brake booster 6569.8RA.3-8

The pedal pushrod is connected to the orake booster, which
is connected directly 1o the master cylinder, so failure of the
booster does not normally result in total brake failure. The
hydraulic brake booster is not repairable, and if faulty must
be replaced. Special high-pressure measuring equipment is
needed to test the system.

BRAKE BOOSTER
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4 Before testing system, check fluid level in power steer-
ing/brake booster reservoir.

= With engine off, remove cover from reservoir.

» Depress brake pedal until fluid level stops rising (ap-
proximately 20 times).

* Add fluid if level (A) is lower than 25 mm (1 inch) from
top rim of reservoir.

[

NOTE—
» The hydraulic system on early E32 cars (up to September
1991) uses Pentosin® CHF 7.1 hydraulic fiuid.

* Beginning with cars produced in September 1991, Pen-
tosin® CHF 11 S is used in the hydraulic system.

.-/
R L. CAUTION —
> -~ Check the hydraulic reservoir for a label identifying the type

of fluid used. Do not mix the various kinds of fluid.

Hydraulic brake booster system, testing

Testing the hydraulic brake booster system is done in three
stages:

¢ Pressure test
* Fluid leak test
= Hydraulic accumulator test

— Discharge hydraulic accumulator pressure by operating
brake pedal at least 20 times with engine stopped.

Pressure test

< Thoroughly clean area around hydraulic pressure switch on
side of power flow regulator and remove pressure switch

(A).

WARNING —

Extreme cleanliness is essential when working on the hy-
draulic brake boosler system. Even a small piece of dirt
could damage the brake booster system or the power steer-
ing system.

— Connect pressure gauge in place of pressure switch.

NOTE—
The gauge should have a range of 0 to 60 bar (0 to 1000 psi).

— Start engine and check for leaks. With engine running, pres-
sure should be at upper switching specification listed in Ta-
ble d.

00172882

BRAKE BOOSTER
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Table d. Hydraulic Brake Booster

Test Specifications
Upper switching pressure 52 to 57 bar (754 to 827 psi)
Lower switching pressure 36 to 41 bar (522 to 595 psi)

Maximum allowable pressure 5 bar (73 psi)
drop after 5 minutes

— Apply brake pedal until pressure drops to lower switching
specification. Check that pressure quickly returns to upper
switching specification.

NOTE—
If any faults are found up to this point, the power flow regulator
is faulty and should be replaced.

— Turn engine off. After five minutes, pressure drop should be
no greater than specification listed in Table d.

NOTE—

If the pressure drop exceeds the limits, proceed with fluid leak
test below. If the pressure drop is within limits, proceed with
hydraulic accumulator test below.

Tightening Torque

= Pressure switch to
power flow regulator . . ............ 18 Nm (13 ft-Ib)

Fluid leak test

NOTE —
Perform this test if the system did not hold the specified pres-
sure during the pressure test given earlier.

( Remove reservoir return line (B) from power flow regulator
to check for leaking fluid.

NOTE —

If fluid comes out of the power flow regulator, the regulator is
faulty and should be replaced. If no fluid comes out, the brake
booster is leaking internally and should be replaced.

= Install return line.

Tightening Torque
* Return line to
power flowregulator ... ........... 16 Nm (12 ft-Ib)

Hydraulic accumulator test

— Discharge hydraulic accumulator by pumping brake pedal at
least 20 times. Start engine. If pressure does not immedi-
ately rise to specifications listed in Table e, hydraulic accu-
mulator is faulty and should be replaced.

0017288a

BRAKE BOOSTER
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Brake master
cylinder booster

0017032

BRAKE BOOSTER

Table e. Hydraulic Accumulator
Pressure Specifications

50°F (10°C) 141 to 363 psi
(9.75 to 25.0 bar)

68°F (20°C) 145 to 377 psi
(10.0 to 26.0 bar)

" 86°F (30°C) 149 to 402 psi
(10.25 to 27.75 bar)

— Remova test equipment and install and tighten return line
and pressure switch.

Tightening torque

* Pressure switch to
power flowregulator . . ............ 18 Nm (13 ft-lb)

Hydraulic brake booster, replacing

= Discharge hydraulic accumulator by operating brake pedal
at least 20 times with the engine stopped.

— Remove master cylinder as described earlier.

< Clean supply and return line fittings on brake booster. Re-
move hydraulic lines from booster.

WARNING —

Extreme cleanliness is essential when working on the hy-
draulic brake booster system. Even a small piece of dirt
could damage the brake booster system or the power steer-
ing system.

— Working inside car, remove lower left trim panels above
brake pedal. See 513 Interior Trim.

4 Remove clip and clevis pin (A) from brake booster pushrod

and disconnect it from brake pedal lever.Remove four
mounting nuts. Working from engine compartment side, pull
brake booster from pedal base.

— Installation of brake booster is reverse of removal.

= Tighten all fittings to specified torque.
e Adjust brake pedal travel and brake light switch as de-
scribed under Brake pedal height, adjusting.

Tightening torque

» Brake booster to bulkhead ......... 22 Nm (16 ft-Ib)
» Hydraulic lines

to brake booster 31 Nm (23 ft-Ib)
= Master cylinder to

hydraulic brake booster ........... 28 Nm (20 ft-Ib)
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CAUTION —
¢ On cars with hydraulic brake booster, always replace
master cylinder mounting bolts.

¢ Use care not to over-torque the master cylinder mounting
nuts. This could damage the brake boosler and prevent
proper vacuum build-up.

» Hydraulic fittings should be installed using a crowfool
flare-nut wrench and an accurate torqus wrench. Failure
to tighten the fittings to the specified torque with the cor-
rect wrench could result in damage lo the component or
the fitting. Damaged fitlings or components will resull in
leaks, which will affect system operation.

Power flow regulator, replacing

— Discharge hydraulic brake accumulator by operating brake
pedal at least 20 times with engine stopped.

— Thoroughly clean power flow regulator and its fittings.

WARNING —

Extreme cleanliness is essential when working on the hy-
draulic brake booster system. Even a small piece of dirt
could damage the brake booster system or the power steer-

ing system.

4 Remove and label electrical wires from two pressure switch-
es on ragulator (arrows).

— Remove hydraulic lines from power flow regulator.
- Remove regulator by removing two mounting bolis.

= Installation of power flow regulator is reverse of removal.

« If power flow regulator is being replaced, install old
switches to new regulator.

* On early cars (to 12/90): Remove accumulator from reg-
ulator by clamping regulator in a soft-jaw vise and
threading accumulator off. Reinstall in new regulator.

= Tighten all fittings to specified torque.

= Adjust brake pedal height as described earlier.

* When installation is complete, bleed power steering
system as described in 320 Steering and Wheel
Alignment.

00172883 WARNING —

Hydraulic fittings should be installed using a crowfoot flare-
nut wrench and an accurate torque wrench. Failure to lighten
the fittings to the specified torque with the correct wrench
could result in damage to the component or the fitting. Dam-
aged fittings or components will result in leaks, which will af-
fect system operation.

NOTE—

If the accumulator is difficult to remove from the regulator, use
a strap wrench or a large oil filter wrench on the accumulator
while the regulator is in the vise.

BRAKE BOOSTER
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Tightening Torques
= Accumulator to power

flow regulalor ... .uveve s omimeases 50 Nm (36 ft-Ib)
¢ Line from power flow regulator

to steering gearbox .............. 50 Nm (36 ft-Ib)
= Line from power flow regulator

to power steeringpump ........... 40 Nm (30 ft-Ib)
« Line from power flow regulator

10 brake: BOoSIar . .00 5 wmonsmss u s 31 Nm (23 ft-Ib)
* Pressure switches

to power flow regulator . . . ......... 18 Nm (13 fi-Ib)
* Return pipe from power flow regulator

to fluid reservoir . ................ 16 Nm (12 ft-Ib)

Hydraulic brake accumulator,
removing and installing

The hydraulic accumulator, or “bomb,” in early models (up to
1 2 3 4 5 6 12/90) is installed to the underside of the power flow regula-
1 tor. In later models (from 12/90) it is installed behind the front
left foglight.

Early version (up to 12/90)
— Remove power flow regulator as described earlier.

< Remove accumulator from regulator by clamping regulator
in a soft-jaw vise and threading accumulator off.

= Reinstall in new regulator.

— Reinstall requlator as described earlier.

— Run engine and operate brake pedal.

Hydraulic ;

brake regula- =, LS

tor and Check hydraulic fluid level.

accumulator

(to 12/90)

Tightening Torques
B » Accumulator to power

1. Hydraul -

i e e fIOW (OGUIBKOT -+« - e s sensvers 50 Nm (36 ft-Ib)
2. Power fiow regu- * Line from power flow regulator

lator to steeringgearbox .............. 50 Nm (36 ft-Ib)
3. Brake pressure » Line from power flow regulator

differential switch to power steering pump . .......... 40 Nm (30 ft-Ib)
% FO'I"'.Q = Line from power flow regulator
Z' H";"g A to brake booster .. ... ... 25 to 35 Nm (18 to 25 ft-Ib)

' agcdﬂ.lulglor e * Return pipe from power flow regulator
tofluid reservoir .. ......coihunn. 16 Nm (12 ft-Ib)

Late version (from 12/90)

— Discharge hydraulic brake accumulator by operating brake
pedal at least 20 times with engine stopped.

BRAKE BOOSTER
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— Raise car on lift.

WARNING —

Make sure the car is firmly supported on jack stands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-
pension parts.

< Remove two bolts (arrows) in left front wheel housing hold-
ing alternator fresh air intake duct in place and remove duct.

4 Remove accumulator mounting nuts (arrows) from brack-
els.

— Disconnect hydraulic lines from accumulator.

NOTE—
Have shop towel ready to catch any fluid that escapes.

- Installation is reverse of removal.

* Run engine and operate brake pedal.
= Check hydraulic fluid level.

Tightening Torques

= Accumulator to bracket (M8)........ 22 Nm (16 ft-Ib)

e Line to hydraulic power booster .. ... 40 Nm (30 ft-Ib)

* Retumn pipe from power flow regulator
tofluidreservolr . . ....coonivvincn 16 Nm (12 ft-Ib)

Parking brake assembly
Parking brake PAHKING BRAKE

Shoe retainer 4 The parking brake is a dual drum system integrated into the
and spring rear wheel brake rotors.

cable

Parking brake shoe replacement is not normally required,
but periodic adjustment of the shoes may be necessary from
time to time to compensate for wear. The parking brake
should also be adjusted any time the cable, the rear brake
rotor or the parking brake shoes are replaced.

actuator Upper fetum

spring Shoe Lower

adjuster return

- 0011265
spring

PARKING BRAKE
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PARKING BRAKE

Parking brake, adjusting

The parking brake can be adjusted with the wheels installed,
although the rear of the car will need to be lifted slightly to
spin the rear wheels.

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

Raise rear of car.

WARNING —

Make sure the car is firmly supported on jack stands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-

pension parts.

Remove one lug bolt from each rear wheel.

Turn road wheel until lug bolt hole lines up with parking
brake adjuster.

Using screwdriver, turn adjuster (arrow) to expand brake
shoes until road wheel can no longer turn, then back adjust-
er off about eight (8) notches. (Rear wheel and brake rotor
shown removed in photo.) Repeat procedure on other rear
wheel.

Working inside car, set parking brake several times to seat
cable. Then pull parking brake lever up four notches. Tight-
en 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. With parking brake lever released, instru-
ment panel warning light should be off. Check that light
comes cn as soon as lever is pulled up.

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

Tightening Torque
* Road wheeltohub ....... 100 + 10 Nm (74 = 7 ft-Ib)




BRAKES 340-27

Parking brake shoes,
removing and installing

= Raise rear of car.

WARNING —

Make sure the car is firmly supported cn jack slands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-
pension parts.

— 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 it from the chassis with strong wire.

4 Unhook upper return spring (A) from brake shoes. Remove
shoe retainers (B) by pushing them and rotating 90°.

— Spread shoes apart at top and remove them from below.

NOTE —
When removing the brake shoes the shoe expander pivol pin
may fall out.

— Inspect shoe expander to make sure it functions properly.
Apply 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

— Remove rear brake caliper and rotor. See Brake Pads, Cal-
ipers, and Rotors.

— Remove parking brake shoes as described above.

— Remove parking brake cable from caole holder on trailing
arm.

4 Working inside car, lift parking brake lsver boot out of con-
sole. Remove cable adjusting nut (arrow).

— Slide cable out of housing from below car and install new ca-
ble.

— |Installation is reverse of removal. Adjust parking brake as
described above.

PARKING BRAKE
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ANTILOCK BRAKE SYSTEM (ABS)/
TRACTION CONTROL (ASC/ASC+T)

Automatic stability control (ASC) uses ABS wheel sensor in-
put to the DME to improve vehicle stability by controlling
power {o the rear wheels.

o

ABS/ASC+T system in 750iL (other models similar)

ASC+T ABS/ASC+T
Hydraulic control

Unit module
h

bW

\,

LY

|—ABS Hydraulic Unit

M70 Engine

<————g DME

3
RR SPEED SENSOR —QJ
PRESSURE RECHARGE SIGNAL
LOW PRESSURE WARNING
RIGHT PLUNGER VALVE CONTROL

LEFT PLUNGER VALVE CONTROL
CHARGING VALVE CONTROL
IGNITION TIMING REGULATION

GEAR CHANGE CHARACTERISTICS

:] EGS
& ] ] EML ;

L Y A A & & &

||
g Gas pedal
& a potentiometer

RF SPEED SENSOR
[ THROTTLE VALVE REDUCTION
1 - THROTTLE VALVE POSITION
»—1 LF SPEED SENSOR
ASC ONfOFF SWITCH
LR SPEED SENSOR -q.l
ASC
ON/OFF 4
Switch a g

0017033

Table f. ABS and Traction Control Application in

E32 Cars
Model | ABS | ASC ASC+T
735iiL | Yes Yes (from 1991) No
740ifiL Yes No Yes
i 750iL Yes Yes (1990) Yes (from 1991)

Automatic stability control with traction control (ASC+T)
uses individual wheel brakes as well as engine management
to control wheel lock up or spin.

The traction control system is integrated with the ABS sys-
tem. Tha two systems share the same control module and
receive wheel speed information from the wheel speed sen-
sors. However, the two systems operate independently from
each other. Each is capable of functioning in the event of fail-

ANTILOCK BRAKE SYSTEM (ABS)/ TRACTION CONTROL (ASC/ASC+T)
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ure by the other, unless shared electrical components such
as power supply also fail.

The ABS/traction control module works in conjunction with
the DME/EML (735i/iL or 750iL) or DME/ADS (740i/iL) and
EGS (transmission control) modules.

The ABS/traction control system is designed to be mainte-
nance free. There are no adjustments that can be made to
the system. Repair and troubleshooting of the major
ABS/traction control system components require special
test equipment and knowledge and should be done by an
authorized BMW dealer.

< The ABS/traction control electronic control module (arrow)
is located in the electronics box (E-box) in the right rear of
the engine compartment. (E-box on 750iL shown, other
models are similar.)

ABS system inspection

ABS self-tests each time the car is started. Once the test is
complete, the ABS dashboard light turns off. If the ABS
dashboard light remains lit or comes on at any time during
driving, a system fault has occurred and the ABS system is
electronically disabled. The conventional braking system re-
mains fully functioning.

A visual inspection of the ABS system may help to locate
system faults. If no visual faults can be found and the ABS
light remains on, have the system diagnosed by an autho-
rized BMW dealer.

Carefully inspect the entire ABS wiring harness, particularly
the pulse sensor harnesses and connectors near each
wheel. Look for chafing or damage due to incorrectly routed
wires.

Remove the pulse sensors and clean the sensor tips. In-
spect the toothed ABS pulse wheels for missing teeth or oth-
er damage. Check the pulse wheels for dirt, brake pad dust
accumulation, or heavy rust deposits that could aiter the
clearance between the sensor tip and the wheel.

NOTE—

If a front pulse wheel is damaged, the entire wheel hub with
integral wheel bearing must be replaced. In the rear the pulse
wheel is integral with the drive axle flange. See 310 Front
Suspension or 330 Rear Suspension.

ANTILOCK BRAKE SYSTEM (ABS)/ TRACTION CONTROL (ASC/ASC+T)
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0017038

0017038

ABS hydraulic control unit,
removing and installing
(735i/iL. or 740i/iL)

— Disconnect negative (—) battery cable. See 020 Maintenance.

CAUTION—
Prior o disconnecting the battery, read the battery disconnec-
lion cautions given at the front of this manual on page viil.

— Using a clean syringe drain brake fluid from reservoir.

— Remove plastic cover on ABS hydraulic control unit. Discon-
nect electrical harness connector and ground cable.

4 Loosen but do not remove ABS control unit hydraulic lines
(arrows).

= Remove hydraulic lines and insert plugs in openings.

CAUTION—
+ Be very sure top of ABS unit is clean and free of any dirt
before removing hydraulic lines.

= Mark all hydraulic lines before removing them. Lines must
go back in the same locations as they were removed
from.

4 Loosen ABS unit mounting bolts (arrows) and slide unit up
and out of its mounts.

= Installation is reverse of removal. Bleed complete brake sys-
tem.

Tightening Torques
* Brake lines to ABS unit. . . .... 17-19 Nm (13-15 ft-Ib)

ABS hydraulic control unit,
removing and installing (750iL.)

= Disconnect negative (—) battery cable. See 020 Maintenance.

CAUTION —

Prior to disconnecting the battery, read the battery disconnec-
tion catitions given at the front of this manual on page viil.

ANTILOCK BRAKE SYSTEM (ABS)/ TRACTION CONTROL (ASC/ASC+T)
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— Remove upper and lower left side air filter housing.

4 Loosen but do not remove ABS control unit hydraulic lines
(arrows).

NOTE —
* Have shop towel ready to calch any fluid that escapes.

« Left haadlight may need to be removed for better access to
brake lines.

— Remove plastic cover on ABS hydraulic control unit. Discon-
nect electrical harness connector and ground cable.

= Remove hydraulic lines and insert plugs in openings.

CAUTION—
« Be very sure top of ABS unit is clean and free of any dirt
before removing hydraulic lines.

* Mark all hydraulic lines before removing them. Lines must
go back in the same locations as they were removed
from.

— Loosen ABS unit mounting bolts and slide unit up and out of
its mounts.

— Installation is reverse of removal. Bleed complete brake sys-

tem.

Tightening Torques

« Brake lines to ABS unit
MAD COUPIRG 2o b scamucs wawa 19 Nm (15 ft-lb)
MI2eoupling . .vciareevsinennes 17 Nm (13 fi-Ib)

ABS pulse wheel

Dirt or rust accumulation on the toothed pulse wheels, which
can send false signals to the ABS/traction control module,
must be cleaned off. If any teeth are damaged or broken, the
wheel must be replaced.

The rear wheel pulse wheel is part of the outer drive axle
flange. See 330 Rear Suspension for drive axle and flange
removal,

4 The front wheel pulse wheel is integral with the wheel hub
and wheel bearing. See 310 Front Suspension for front

) wheel hub removal.

wheel, front C

ABS puise
0017040

ANTILOCK BRAKE SYSTEM (ABS)/ TRACTION CONTROL (ASC/ASC+T)
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ABS pulse sensor, replacing

— Raise car and locate pulse sensor.

WARNING —

Make sure the car is firmly supported on jack stands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-
pension parts.

Front sensor

3 4 Unscrew pulse sensor mounting bolt.

Front pulse sensor * Remove sensor from its housing.
y . 2 : * Remove harness from any retaining mounts.

Rear sensor
Remove rear wheel and brake caliper as described earlier.

= Unscrew pulse sensor mounting bolt.
* Remove sensor from housing.

" ABS
pulse
whegl

0011243

ANTILOCK BRAKE SYSTEM (ABS)/ TRACTION CONTROL (ASC/ASC+T)
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- Right front pulse
_ sensor connector
0017071

'Right rear pulse
| sensor connector
Lo = .;‘I -'.’ e +

& .

0017072

4 Working in engine compartment (front wheel sensors) or

under rear of car (rear wheel sensors), disconnect pulse
sensor connector and remove sensor from car.

NOTE —

= To gain access to the left front sensor connector, detach
and move aside oil filter housing or hydraulic fluid reser-
voir, as needed.

= To gain access to the right front sensor connector, detach
and move aside the windshield washer reservoir and the
fuel tank purge canister, as needed.

= To gain access 1o the left rear sensor conneclor, lift the left
rear seat cushion as described in 520 Seats.

Apply thin coat of Molykote® Longterm 2 or equivalent
grease 1o pulse sensor and housing. Installation is reverse
of removal.

Table g. ABS Pulse Sensor to Pulse Wheel Gap

Wheel Gap
Front 0.18 - 0.71 mm (0.007 - 0.028 in)
Rear 0.15 - 0.88 mm (0.006 - 0.035 in)
ASC+T System
NOTE—

To determine whether an E32 car is equipped with ASC+T,
look for the ASC+T hydraulic control unit. It is installed next to
the left front strut tower in the engine compartment. Most 1991
and later 740i/iL and 750iL cars are equipped with ASC+T.

The ABS wheel speed sensors supply the traction control
system with wheel speed input. The ASC system uses this
input to control throttle and timing, thereby reducing the po-
tential for spin at the rear wheels.

The ASC+T system adds the potential for braking control at
the rear wheels, depending on the degree of wheel slip and
road speed. In addition, by braking the spinning wheel and
directing torque to the wheel with better traction, the need for
a limited slip differential is eliminated.

NOTE —

For optimum propulsion in deep snow, or if the car needs to be
rocked by rapidly changing between forward and reverse, the
Iraction control system can be switched off using the ASC
switch on the center console.

ANTILOCK BRAKE SYSTEM (ABS)/ TRACTION CONTROL (ASC/ASC+T)
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ABS/ASC+T system

1. ABS hydraulic control unit
2. Brake master cylinder

3. ASCH+T hydraulic control unit
4. ASC+T bleeder screw (750iL modal)
5. ASC+T bleeder extender (740i/iL. model)

CAUTION —
* ASC+T may be unnecessarily activated if tires are un-
equal in size, traction or inflation.

» Switch the system off if fitting snow-chains.

The driver is informed of the status of the ASC+T system by
an indicator lamp on the instrument cluster.

Whenever the ignition system is switched on, the ASC+T
system is in operation. The indicator lamp goes off when the
engine is started. If a wheel speed sensor indicates wheel
slip due to excessive acceleration for the given road condi-
tions, the ASC lamp flashes to alert the driver. At the same
time, the system acts through the DME and the ABS sys-
tems to reduce power to the wheel(s). If the ASC+T system
fails or is switched off, the ASC lamp stays on.

In addition, the EGS (automatic transmission) control mod-
ule modifies gear shift points in response to signals from the
ASC+T control moduie.

ANTILOCK BRAKE SYSTEM (ABS)/ TRACTION CONTROL (ASC/ASC+T)
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Bleeding hydraulic system (ASC+T)

NOTE—
* Before bleeding the hydraulic system, be sure the brake
system is filled with brake fluid.

* The hydraulic system on early E32 cars uses Pentosin®
CHF 7.1 hydraulic fluid.

= Beginning with cars produced in September 1991, Pen-
tosin® CHF 11 S is used in the hydraulic system.

CAUTION—
Check the hydraulic reservoir for a label identifying the type
of fiuid used. Do not mix the various kinds of fluid.

— With ignition switch in off position remove cover from E-Box
located in the right rear of engine compartment.

4 Disconnect harness connector from ABS/ASC+T control
unit (arrow).
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|_H_,i / N < Fill hydraulic oil reservoir to A = 25 mm (1 inch) from top.

= Reconnect control unit harness connector.

{

— Start engine and run for at least 30 seconds.

=
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Install bleeder hose on ASC+T hydraulic control unit bleeder
valve (arrow) and place other end of hose in waste bottle.

Open bleeder valve and flush system until oil is free of air
bubbles.

Close bleeder valve.
Shut engine off.

Check and if necessary top up hydraulic fluid level.

Reinitializing ABS/ASC+T control module

The ABS/ASC+T system must be reinitialized if any of the
following components has been disconnected or replaced.
— ABS/ASC+T hydraulic control unit

= Throttle-valve assembly

~ Throttle potentiometer

Disconnect ABS/ASC+T control module harness connector
(arrow) located in E-box at right rear corner of engine com-
partment.

= Run engine for one minute, then shut off.

Reattach ABS/ASC+T control module.
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BRAKES 340-37

ASC+T hydraulic control unit,
replacing (740i/iL)

— Disconnect negative (—) battery cable. See 020 Maintenance.

CAUTION—
Prior to disconnecting the battery, read the battery disconnec-
tion cautions given at the front of this manual on page viii.

= Using & clean syringe drain hydraulic fluid reservoir. Re-
move reservoir.

— Remove oil filter housing supply line support bracket.

— Remove dashboard panel(s) from beneath steering column
to access pedal assembly. See 513 Interior Trim.

4 Working inside car, remove rear pedal console mounting
nuts (arrows).

< Working in engine compartment close to rear bulkhead, re-
move rear pedal console assembly.
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1. Pedal congole support tube 4. Pedal console, rear
2. Reversing lever 5. Brake pedal pushrod
3. Brake booster pullrod
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0017036 A

0017035

= Loosen ASC+T hydraulic unit bleeder valve to release hy-
draulic pressure.

NOTE —
Have shop towel ready to catch escaping oll.

4 Disconnect four brake lines (arrows) at top of hydraulic unit.

Also remove brake lines to ABS hydraulic control unit, as
necessary.

~— Raise front of car and remove left front wheel.

WARNING —

Make sure the car is firmly supported on jack stands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-
pension parts.

4 Remove engine splash pan if necessary. Disconnect hy-
draulic fluid line from adapter fitling (arrow) from below.

= Remove left front wheel housing splash shield.

4 Remove four hydraulic unit mounting bolts (arrows) in back
of splash shield.

— Lift ASC+T hydraulic unit out through opening made by re-
moving pedal console assembly.
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BRAKES 340-39

4 When reinstalling brake pullrod, make sure flattened section

of rod (arrow) is installed toward engina compartment rear
bulkhead.

— Remainder of installation is reverse of ramoval.

» Bleed brake system as described under Bleeding
brakes (cars with ASC+T).
= Reinitialize ASC+T system as describzd earlier.

Tightening Torques
« Brake lines to hydraulic unit . .. 17-19 Nm (13-15 ft-Ib)
= Rear pedal console to bulkhead . . . . . 22 Nm (16 ft-Ib)

ASC+T hydraulic control unit,
replacing (750iL)

— Disconngact negative (-) battery cable. See 020 Maintenance.

CAUTION—
Prior lo disconnecting the battery, read the baltery disconnec-
lion cautions given at the front of this manual on page viii.

= Remove brake booster and master cylinder as described
earlier.

= Loosen hydraulic unit bleeder valve to release hydraulic
pressure.

NOTE—
Have shop towel ready lo catch escaping oil.

— Raise front of car and remove left front wheel.

WARNING —

Make sure the car is firmly supported on jack stands de-
signed for the purpose. Place the jack stands beneath a
structural chassis point. Do not place jack stands under sus-
pension parts.

— Remove engine splash pan if necessary.

4 Disconnect brake lines at junctions A and B from below.

« Disconnect hydraulic fluid line at adapter fitting € from
below.
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4 Loosen and remove self levelling (LAD) control pressure fit-

ting from adapter (arrow).

< Disconnect electrical harness connectors (arrows) from hy-

draulic unit.

— Remove left front wheel housing splash shield.

4 Remove four hydraulic unit mounting bolts (arrows) in back

of left wheel housing splash shield.

Remove hydraulic unit by pulling it up though opening made
by removing brake booster.

Installation is reverse of removal.

= Bleed brake system as described under Bleeding
brakes (cars with ASC+T).

= Bleed hydraulic boost system as described earlier.

= Reinitialize ASC+T system as described earlier.

Tightening Torgues
= Brake lines to hydraulic unit . . . 17-19 Nm (13-15 fi-lb)
» Brake booster to bulkhead .......,.. 22 Nm (16 fi-lb)

« Brake master cylinder to
hydraulic booster ................
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