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GENERAL

This repair group covers service for the brake system and for
electronic braking and stability control (traction control) systems.

See also:

= 020 Maintenance for basic brake syslem checks

= 300 Suspension, Steering and Brakes—General

* 612 Switches for brake light switch and steering angle sensor

= ECL Electrical Component Locations for fuse and componant
access

+ ELE Electrical Wiring Diagrams
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J_Eirake system

Brake system

“( E Series models are equipped with vacuum power-assisted four-
wheel disc brakes with integral antilock braking system (ABS).
Single-piston calipers act on vented front and rear rotors, Two-stage
brake pad wear sensors work along with condition based service
(CBS) system to indicate when brake pads need replacement. The
first stage is activated when brake pad linings reach a thickness of
& mm (% in), the second is activated at a thickness of 4 mm (%4 in).
The dual drum-type parking brake system is integrated with the rear
brake rotors.

Electronic braking and stability control

S
@ 5 Serles models are equipped with dynamic stability contrel (DSC).
830940055 | DSC is a computer controlled traction control system that uses the
ABS system in conjunction with engine management controls to
control wheel spin during acceleralion and maintain vehicle stability
while braking.

Troubleshooting

Brake performance is mainly alfected by three factors:

« Level and condition of brake fluid

= Ability of brake system to creale and maintain pressure
« Conditicn of friction components

Air in brake fluid makes the brake pedal feel spongy during braking
or increases the brake pedal force required to stop. Fluid
contaminated by moisture or dirt corrodes the system. Inspect the
brake fluid inside the reservoir, If it is dirty or murky, or is more than
two years old, replace fluid. See Brake system, bleeding in this
repair group.

To check the function of the brake master cylinder, hold the brake
pedal down hard with the engine running. If the pedal slowly falls to
the floar, either the master cylinder is leaking internally or fluid is
leaking externally

Inspect the brake 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,

YWhen 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.
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* Troubleshooting

Table a lists symptoms of brake problems, probable causes, and
suggested corrective actions. Unless noled otherwise, relevant
repairs are described later in this repair group,

Table a. Brake system troubleshooting

f5;,rn'||pbt;:nm - _{ﬁ'rﬁaﬁ cause

.BFEEE_SQUEQ i .
|pads loose (poor fit) in pad carrier
|

e e ——
| Brake pads heal-glazed or oil-soaked

Whee! bearings worn (noise most
|pronounced when turning)

e I
| Incorrectly installed brake pads,
parking brake shoes, or brake parts

‘e
|Pedal goes to floor when | Brake fluid loss due to system leaks
braking

f——— —_— -
|Master cylinder or traction control
' | system faulty

;i..ow- p_eﬂﬂl after éyster_n blé\;ﬂ;néﬁst_a:yiﬁﬂer fa.uiy_ o
| Bir in _brake iluiq:i

- I_@eﬁal_s_;mn g\,r- or brakes work
:only when pedal is pumped

L
| Master cylinder or traction control
isystem faulty

1|Br_ake pads wet

|Excessive brmung_ etiort

}:E‘r_ral_:e_mdae_m—*gﬁe:_jﬁ md_-s_oa-k;ﬂ H_epl_ace brake pads and mlmé;. Ae p:a'.ce leaking calipers. |

fVacuum pump. vacuum booster, or
|vacuum hose connechions 1o booster

{taulty

|Brakes pulsate. chatter or grab |Warped brake rotors

:Braka pads worm
|

}Eake_paa carriers d_irh_;r ﬁrr&d;ﬂ"or_ Remove brake padg and clean calipers. Use original

Resurface or replace rolors,

fﬂ}aiﬁe_;:;adg_hgal-qiazeu_af_ ﬂﬂla-suakEdLCIEan rotors.

—
-

"~ Thopairs |

I —

|
|equipment pads for proper fit and use BMW anti-squeal |

compound during installation.

| H}:ﬁraaa_hrak_ep_ads _Clean rotors. Replace leaking calipers |
|as required. |

s!F-.‘_e;;Iace_wErn I}E;ring? éeé 310 Ffo;laspansinﬁ or ]
_l_'.!:m Rear Suspension.

|Check component installation, Cha_ck_a::lll-rame's-prﬁgs_.
Replace as necessary.

e

'T?:hechﬂad“l'e?e_l and inspect for signs of leakage. |

————— = —_—

Iﬁepﬂace master cylinder. Diagnose traction conﬁnl system |

lusing scan tool.

ﬁep!ace_ master cylinder

Bleed syste

m using scan 1ool,

— ]

Replace master cylinder, Diagnose traction control system |
Esing scan tool.

Use Kgﬁ pe:ﬁ pres_su_re TDI:i_F‘,I' g_:lad_s while Er.:ﬁug-_ —!

-

Inspect vacuum lines, Test vacuum booster and replace as |

required. Test brake booster check valve tor one-way fliow. |
| |

ﬁecplaze -ieakﬁnallpem. -

| E— — - -— S S — - ——m——— o -
| Uneven braking, car pulls to one | Incarrect tire pressures or worn lires | Inspect tire condition. Check and correct liré pressures.

— e ——— —
|side, reas brakes lock | Brake pads on one side of car heat

| glazed or fluid-soaked

rEira_HE &alm_ler n; b_ra_he?a:_dsghdiﬁg_ F:hean and rennndltin-n bra_k;s
0 ol

Worn suspensiun_comp-nnenls
Brakes drag, bind or overheal
|Master cylinder or traction control

isyslem faulty

_-larzTuE caliper or brake pads binding

_—

HEpTaa:a Eke: pads. Clean rotors, Replace _Ieaking
|cal1pers. [
—

n;p'ecmr WOorn or daﬁged suspension -::nmp_m;zn'!s. Sea |
|31l:l Front Suspension or 330 Rear Suspension

Clean or replace caliper.

Replace master cylinder, Diagnose traction control s_-,rs'lém '
using scan tool.
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Warnings and C?a;ﬁon_s_

Warnings and Cautions

—— S

WARNING — .
* Make sure that the brake system is bled using a BMW scan tool
or equivalent. See Bleeding Brakes in this repair group.,

= Semi-metallic and metaliic brake friction materials in brake pads
or shoes produce dangerous dust. Treat all brake dust asa
hazardous material. Do not create dust by grinding, sanding, or
cleaning brake friction surfaces with comprassed air,

* Brake fluid is poisenous, corrosive and dangerous fo the
environment. Wear safety glasses and rubber gloves when
working with brake fiuid. Do not siphon brake fluid with your
maouth. Dispose of brake fuid properly.

* Do not reuse self-locking nuts, bolts or fasteners, They are
designed o be used only once and may fail if reused. Replace
them with new seif-tocking fasteners.

* A car with electronic stability control is still subject to normal
physical laws. Avold excessive speeds for the road condifions
encountered,

| cAUTION—
* Brake fiuid damages paint. Immediatel v clean brake fiuid spilied
on painted surfaces and wash with water

| = Use new brake fluid from a fresh, uncpened confainer. Brake

| fluid absorbs moisture from the air This can lead to corrosion
problems in the braking system and also lowers the ffuid boiling |
point,

* When working on brake fluid lines: |
-Do not mix up fiuid lines at the master cylinder or hydraulic unit,
Label unions before disconnecting.

-Da not kink brake lines, .
-Plug open lines and brake fluid ports to prevent contamination.

* Tighten brake hoses on front wheels with wheels in straight
ahead position.

* If carrying out electric welding work, be sure to disconnect
electrical harness connector from elecironic control module.

* Do not expose electronic control modules fo high sustained

f
[
f
| heat. Maximum heat exposure:

-85°C (203°F) for short periods of time

-85°C (185°F) for long periods of time fapprox. 2 hours)

* Replace brake pad sensor with new if sensor s removed. [ oss
of spring tension in the sensor may cause it to fall off the pads,
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: lﬁfa_rmﬁﬁs_ and Cautions

BLEEDING BRAKES

WARNING — '

« The BMW traction control system uses eleclronic contrals and ‘
a sophisticated hydraulic unit in the brake system. Once ai |
anters the hydraulic unit, it is very difficult to remove using .
Iraditional methods. For this reason, use BMW sean toal of
equivalent fo pressure bleed brakes. |

« When flushing brake fluid from the system, use extreme care to |
| not let the brake fiuid reservoir run dry. If air enters the hydraulic
| unit, use the BMW scan tool o bleed the brake system before |
l the vehicle is driven.

Brake bleeding is usually done for one of two reasons:
« To replace old brake fluid as part of routine maintenance

» To expel trapped air in the system that resulted from opening the
brake hydraulic system during repairs.

4 BMW recommends completely replacing the brake fluid in the entire
brake system, including the brake fluid reservoir, at least once every
two years. When replacing brake fluid or bleeding brakes, use the

“Brake fluid eorrect specification brake fluid.
o reservoir .

'Brake 1'\uid_appﬁcaiiﬁ

IM efored fuid | Lowviscosity DOT 4 brake fiod

iL-::-u;-.: w‘.;.c_osiiy_ﬂ{}?zi_ f:rﬁe?w’& may be used in all 5 Series _]
| vehicles, DOT 4 and low viscosity DOT 4 brake fluid can be m:'xe‘d_.l

When adding or replacing brake fluid, add new brake fluid from an
unopened container. It is important to bleed the entire system when
any part of the hydraulic system is opened.

B ont jeyPublishers If you are certain no air was introduced into the master cylinder or
- DSC hydraulic unit, bleed the brakes al the calipers using a pressure
bleeder. See Brake calipers, bleeding in this repair group.

However, if air enters the DSC hydraulic unit, bubbles may adhere to
ihe edges and internal valves of the unit and these cannot be
removed via conventional flushing. In that case it is necessary 10
bleed brakes using a BMW scan tool or equivalent, The special tool
creates pulsations or vibrations which loosen and flush the bubbles.

Therefore, if you are in any doubt about introduced air into the brake
system, use BMW scan toal o bieed the system or have the brakes
pled by a BMW workshop. See Brake system, bleeding in this
repair groug.

\When bleeding the brakes, start al the wheel farthest from the
master cylinder and progress in the fallowing order:

* right rear brake

= |2t rear brake

« right frani brake

= left front brake
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Brake caf_:ﬁem. _breed.-ng_ o

Brake calipers, bleeding

= Remove left side cabin microfilter housing (at left rear engine
compartment) to access brake fiuid reservoir. See
020 Maintenance.

Top off brake fluid to MAX marked N reservoir,

= Connect pressure bleader to reservoir. Pressurize system to
approximataly 2 bar (29 psi).

CAUTION—

* Do not exceed a pressure of 2 bar (29 psi) when pressure :
bleeding the brake system, Excessive pressure damages the
brake fiuid reservair

B510340001|

— 1 { Connect bleeder hose and bottle 1o right rear caliper bleeder screw
/; ﬂ ; (arrow). Have a helper

hold brake pedal down,

=

BanEg 00

{ Open bleeder screw

(arrow). Have helper slowly pump brakes
aboul 10 times with bleeder screw

open, holding pedal down on last
pump. When escaping fluid is free of air bubbles, close bleeder

screw. (Photo illustrates front brake caliper, Rear caliper is similar.)
CAUTION—

* Make sure bleeder hose rama

ins submersed in clean brake |
fluid whenever the bleeder vaive is apen,

—
]

, S

VS

%
Ll

= Close bleader screw and release bra

ke pedal. Refill brake fiuid
resarvoir and proceed fo lefl rear wheaal,

. A
o gl L]

= Conlinue bleeding remaining wheels in the following arder:
* left rear

= right front
* left front

BET0340004.!

Tightening torques

Bleeder to caJE:; - _]__ o
= 9 mm screw J 7-11 Nm (5 -8 ft-Ib)
|_‘ 11 mm screw | 12- 16 Nm (9 - 12 ft-b)
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Brake system, bleeding

Brake system, bleeding

The procedure below requires the use of BMW scan lool,

— Bemove left side cabin microfilter housing (at left rear engine
compartment) to access brake fluid reservoir. See
020 Maintenance.

4 Top off brake fluid to MAX marked on rEservoir

— Connect pressure bleeder 1o reservolr. Pressunze system 10
approximately 2 bar (29 psi).

CAUTION—
« Do not exceed a pressure of 2 bar (29 psi} when pressure
| bleeding the brake system. Excessive pressure damages the

brake fuid reservoir.

1

B 040001 |

— Coannect BMW scan tool or equivalent 10 OBD |l plug on left door
posi

‘( Set tool to service function Bleeding ABS [ DSC.

4 Connect bleeder hose and bottle to right rear caliper bleeder screw
(arrow). Have a helper hold brake pedal down

A3034 0007
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-E!-rake system, bfee&.-‘ng

{ Open bleader screw (arrow). Carry oul bleeding procedure using
BMW scan tool on-screen instructions until clear, bubble-free fluid
flows. (Photo illustrates front brake caliper. Rear caliper 15 similar.)

= After BMW scan tool bleeding routine has finished, press brake
pedal lo floor 5 times until clear, bubble-free fluid flows. Close
bleeder.

CAUTION—

* Make sure bleeder hose remains submersed in clean brake
fiuid whenever the bleeder valve is open.

= Repeat procedure at left rear brake.

— Repeat procedure al right front brake.

= Repeat procedure at left front brake.

= Remove brake bleeding apparatus and disconnect BMW scan 1aal

Top off brake fluid. Check to make sure brake fluid reservair cap seal
is intact.

Tighteﬁing turqlies

Bleeder to caliper: a ]_
* 3 mm screw 7=11Nm (5 - 8 ft-Iby)
J 12-16 Nm{9-12 ﬁ-lb}|

t 11 mm screw
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_éi'akfng;: s;srem components

BRAKE PaDS, CALIPERS AND ROTORS

Braking system components

1. Brake pads
« Wear limit: 3 mm (0,12 in).

« Follow directional marking when
installing.

. Brake caliper
. Brake caliper guide bolt
. Caliper carrier
. Brake pad wear sensor
« O left front, right rear inner pad,
= Replace wilth new pads.
» Replace if brake pad wear warming
light illuminated.
. Front brake backing plate
7. Front brake rotor

» See Table ¢ for brake rotor
specifications.

« Clean off preservative betfore installing
new rotor.

8. Pear brake backing plate
9, Parking brake shoes with hardware

10. Rear brake rotor

« See Table c for brake rotor
specifications.

« Clean off preservative before installing
new rafor.

BS10340004

Brake pads, checking and replacing

Brake pads can be replaced without disconnecting the brake fluid
hose from the caliper or having to bleed the brakes. The rotors can
be replaced without disassembling wheel hub and bearing. Front
and rear brake pad replacement procedures are similar.

Replace pads in axle sels.

— Raise car and support salely. Femove wheels.

| WARNING —

« Make sure the car is stable and well supported at all imes. Lise
| aprofessional automolive lift or jack stands designed for the
l purpose. A floor jack is not adequate support.
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Brake pﬁ chéck_fng and replacing

331260 ©°

oz

ER R

BS103400

B5 1034000

4 To measure brake pad lining thickness, insert BMW special tool
34 1 260 at either right front or lefi rear wheal,

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

* Insert tip of ool into notch so that body of tool rests on brake pad
backing plate (A}, and tip touches brake rotor B).

* Replace pads if at minimum thickness. See Table b.

Table b. Brake pad lining minimum thickness

Smm 01210

Minimum pad thickness, frant or rear

{ Pry off brake caliper anti-rattle spring arrow).

< Lett front or right rear: Pull pad wear senser off inner brake pad.
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 Brake pa:tg éﬁe&:‘ng and replacing

4 Remove plastic caps (arrows) from caliper guide bolls.

4 Using 7 mm Allen wranch, remove caliper guide bolts, Remove
caliper from pad carrier,

« |i there is a ridge on brake rotor edge, press caliper pistons back
into caliper before removing caliper.

CAUTION—
« Before pressing in caliper pistons, siphon some fluid out of
brake fluid reservoir in order te avoid paint-damaging spillaver. |

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

\

— Remove brake pads from caliper.

— Check brake rotor thickness. Inspect for rust or damage. If
necessary replace or machine brake rotors. See Brake rotor
specifications and Brake rotor, removing and installing in this
repair group.

4 Compress caliper piston using BMW special tool 34 1 050 or
equivalent.

| CAUTION—
| » Before pressing in caliper pistons, siphon some fiuid out of
'|_ brake fluid reservoir in order to avoid paint-damaging spillover. |

— Check caliper dust boots for damage and replace if necessary.

— Clean contacl surfaces between caliper and caliper carrier.

B O 00as




340-12 Brakes o
Brake pads, checking and replacing

"f Apply thin coating of BMW anti-squeal compound to ealiper contact
face (arrows),

CAUTION—

= Do not let caliper rubber dust sleeve come in contact with anti-
squeal compound. The compound causes rubber fo swall and
deteriorale.

* Do not apply grease to brake pad backing plate, |

{ Apply thin coating of BMW anti-squeal compound 1o brake pad resis
{arrows) on pad carrier,

CAUTION—
* In order to preserve brake caliper surface coating use brake
l cleaner only to clean.

= Ifinstalling directional pads, be sure to install them as indicated by
manufaclurer,

= Where applicable, insert brake pad wear sensor info cutout in new
pad. Push sensor into pad cutout until it locks into place.

| cAUTION—

* If brake pad wear sensor light illurminated prior to brake pad
replacement. replace wear sensor and reset CBS data,

* Brake pad sensor can only be installed once. then needs
replacing. See 020 Maintenance.

* Brake pad wear sensor is fragile. Be careful not to damage

during instafiation,

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

= Remainder of installation is reverse of removal,

* Clean brake caliper guide bolts {7 mm Allen), Replace ones which
are not in perfect condition. Do not grease.

* Before driving car, pump brake pedal several times so that brake
pads contact brake rotors.

= Check that brake fluid level is correct. Top off 1o MAX marking.

* Hold ignition key for at least 30 seconds in accessory position
without starting engine. This clears faull codes in memory and
turns brake pad warning light OFF. If light remains ON, reset
condition based service (CBS) system. See 020 Maintenance.

[Tlghtening torqﬁes

— . |
| Brake caliper to pad carrier (7 mm Allen)| 30 =2 Nm (22 = 1 ft-lb)
|Fic§ad_whee1 tohub [129 = 10 Nm (89 + 7 f-b)
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_Brak_e_caﬁef and pgo; carrier, remo w’:;g_ and installing

Brake caliper and pad carrier,
removing and installing

4 Insert pedal prop and depress brake pedal slightly. This prevents
brake fluid from escaping when brake lines are detached

— Raise car and support safely. Remove wheels.

| WARNING — |
i « Make sure the car is stable and well supported at all times. Use

| a professional automotive lift or jack stands designed for the

|_ purpose. A fioor jack is not adequate support.

{ Lett front wheel: Working in junction box in wheal housing, separate
brake pad warning sensor electrical harness (arrow).

— Right rear wheel: Remove right rear wheel housing liner. See
410 Fenders, Engine Hood.

4 Working in junction box in wheel housing, separate brake pad
Warning sensor glectrical harness (AIFoOw)
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4 Working at brake caliper:

* Loosen brake hose fitting at caliper. Use shop towel to catch
dripping brake fluid,

* Remove pad carrier and caliper mounting bolts {arrows) from
steering knuckle (front caliper) or from wheel bearing carriar (rear
caliper).

Brake hose

fitting = Lift off caliper and spin assembly off hose. Plug open fluid lines and

ports,

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

= Installation is reverse of removal. Keep in mind the following:
* Tighten front caliper hoses with frant wheel pointing dead ahead
* Make sure brake hoses are not twisted or tensioned in any way.

* Make sure brake pad warning sensor harness does nol chafe on
wheel or other moving parts.

* Bleed entire brake system before d riving car. See Brake calipers,
bleeding in this repair group,

rnghtEﬂlﬂg torques

Brake caliper o pad carrier (7 mm Allen) |

| (22 +1 lt-lb_;l
Brake fluid hose 1o caliper | 24Nm (18 ftib),

: : —— |
Brake fluid hose to steel line 16 Nm (12 f-Ib)|
( )

Front brake caliper to steering knuckle 110 Nm (81 fi-1b)
(replace M12 x 1.5 x 43 mm ZNS3 bolts with
new) |

Rear brake caliper to wheel bearing carrier 110 Nm (81 ﬂ-rtﬁr
(M12 x 1.5 x 41 mm ZNS3 bolts)

Road wheel to hub 120+ 10 Nm,l
(89 + 7 fi-Ib)|

Brake rotor specifications

When inspecting brake rotars and pads, replace pads only if brake
rotor thickness is greater than or equal to minimum thickness (MIN
TH) stamped on edge of brake rotor, This thickness is nominal
thickness (when new) minus 1.6 mm (0.06 in). Otherwise, replace
brake pads and rotors together.

Brake rotor dimensions vary based on model, engine size and drive
configuration (rear-wheel drive or xDrive). When replacing rotors,
match new parts to old parts on vehicle. If in doubt, check with BIW
parts department.

Table c. Brake rotor sp&clﬂcaﬁuns

Model \Parameter | Front: mm (in)  Rear: mm (in)
525i | Diameter (310 (12.2) 320 (12.6)
525xi IMIN TH 224 (088) 18.4 (0.72)
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Brake rotor, removing and installing

[Table c. Brake rotor specifications
Model  Parameter Front: mm {in) |Ftanr: mim (in)
528i Diameter  |324 (12.8) |32'E1'{ 12.6)

S0 MIN TH 284 (1.11) 18.4 (0.72)

'530i
5300 '|
535xi

535 Sedan |Diameter  |348 (13.7) 345 (13.6)

545i - . |
!EEDI l””” TH 28.4 (1.11) i2£
IME m_achln;a fimit per B o {
|E'¢"'°“ ring side 0.8 (0.03) |

Brake rotor, removing and installing
Machine or replace brake rotors in pairs per axle.

— Raise car and support salely. Remove wheels.
—_— S [
| WARNING — “‘

» Make sure the car is slable and well supported at all imes. Use
a professional awtometive lift or jack stands designed for the
purpose. A floor jack is nat adequale support.

—ed|

{ Remove brake caliper carrier bolts {arrows), Suspend brake caliper

from chassis using stiff wire. Do not detach brake hydraulic ine.

< Remove brake roflor mounting screw (arrow) and remove rolor.
— Inspect rotor for cracks, signs of overheating and scoring,

— Minimum allowable thickness (MIN TH) is stamped an rolor hub,
Measure rotor braking surface with a micrometer at eight (o ten
different points and use the smallest measurement, Compare to
specifications in Table c.

— If rotor does not pass minimum thickness requirements or is
damaged, replace rotor.
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Brake master (?m]der, removing and installing

BentleyPublishers

BentieyPublishers

< Vented brake rotors are equipped with an integrated balance weight
{arrow). Do not remove or reposition weight,

= Clean rotor with brake cleaner before installing.

= It new rear brake rotors are installed, adjust parking brake. See
Parking brake, adjusting in this repair group.

Ehiening torques

Brake rotor to wheel hub (replace M8 x 14 16 Nm (12 ft-lo)

mim Allen bolt with new)

Front brake caiiper-lc étearing knuckle 110 Nm (871 fi-ib)|
{replace M12 % 1.5 x 43 mm ZNS3 bolts with |
new) |

hlfiear brake ca'l'i“p;er (] whe?beariﬁg_ carrier 110 ﬁmﬁ 1tII:|_]
SS1BRaNa (M12 x 1.5 x 41 mm ZNS3 bolts)

'Road wheel to hub

120 + 10 Nm
(89 + 7 ft-ib)

BRAKE MASTER CYLINDER

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

Brake vacuum booster

Brake fluid reservolr

Brake fluid level sensor

Vacuum line check valve

Brake master cylinder

Vacuum line from intake manifold or auxiliary vacuum pump

Brake master cylinder, removing and installing

CAUTION— |
* Brake fluid is highly corrosive and dangerous to the
environment. Dispose of it properly.

= Remove left side cabin microfilter housings. See 020 Maintenance.,
— Remove left lower dashboard trim. See 513 interior Trim

{ Working at brake fluid reservoir al left rear of engine compariment
* Detach brake fluid level sensor connector (arrow).
* Remove reservoir cap.
* Using a clean syringe, emply brake luid reservoir.

— Remoave brake fluid reservoir by tilling sideways out of grommets.

BSIAGND
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Brake master cﬁ:’hder, removing and installing

< Working in passenger compariment underneath left side dashboard:
+ Remove brake booster mounting fasteners (A).

« Remove brake booster push rod pin clip (inset) and detach
booster pushrod from brake pedal.

4 Disconnect master cylinder brake lines (A).
= Plug open brake lines to prevent contamination.

« Remove master cylinder mounting nuts (B) and remave master
oylinder.

— During reinstallation, make sure fluid couplings. thread bores and
maling surfaces are clean.

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

: -
CAUTION— l
» Be sure to align master cylinder pushrod and booster pushrod. |

« Do not over-forque master cylinder mounting nuts. This could
damage the brake booster and prevent proper vacuum build-ug. |

| After 30 minutes, retighten master cylinder mounting nuts. I

?ightantng'l;que |

Eake master eylinder to brake booster ! 26 Nm (19 ft-Ib)|
—

— Connect brake fluid lines to master cylinder.

Fightuning torques —i
iEralua fluid line to master cylinder
« M10 x 1 union nul 14 Nm (10 fi-Ib)|

« M12 % 1 union nut 17 Nm{131!l-lb]|

— Reinstall fuid reservalr using new sealing grommets.

— Fasten brake booster. After 30 minutes, retighten.

r‘-r_lhhteni;g torque ',

1_ — R |
|Brake booster o body panel (M8 nuts) 21 Nm (15 fi-ib)!

— Remainder of installation 1s reverse of removal. Remamber to:
= Top up with fresh brake fluid.

« Bleed entire brake system. See Brake system, bleeding in this
repair group.
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Auxiliary brake bmﬁe?vacuum pump

Auxiliary brake booster vacuum pump

5 Series models with N52, N54 or V& engine use an auxiliary pump
to supply vacuum to the brake booster, rather than using traditional
manifeld vacuum,

4 N52 engine: Vacuum pump, in front lower left of engine, is driven by
oil pump chain.

{ NS4 engine: Vacuum pump operates in tandem with high-pressure
fuel pump, both driven by oil pump chain in front lower left of engine

4 V8 engine: Vacuum pump at right front of engine is driven by right
exhaust camshaft.
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Parking brake components

PARKING BRAKE

Parking brake components

Bracket

L

Grommet

Pariung brake Bowden cable
Bracket

Gasket

Support

L

Backing plate

®

Reinforcement

9. Bolt

10. Brake shoe expander
11. Return spring

12. Parking brake shoe
13. Brake shoe adjuster
14. Hold-down spring

15. Hold-down pin

12 14 15

BS 10340005

Parking brake, adjusting

The parking brake is a brake drum system integrated into the rear
brake rotors. Adjust with rear of car raised off the ground and the
wheels installed. Make sure parking brake Bowden cables move
frealy.

Adjust parking brake under the following circumstances:
* After replacing parking brake shoes
= After replacing rear brake rotors

* Excessive stroke of parking brake handle required for actuation
{more then 10 clicks)

» After replacement of brake shoe adjuster or parking brake cable(s)

Disengage parking brake handle boot from center console.

Helieve parking brake cable tension: Using a screwdriver, lock
parking brake handle adjuster by pressing spring back to engage
hook. Inset shows hook engaged.

Raise rear of car,

WARNING —

* Make sure that the car is firmly supported on jack stands
designed for the purpose. Place jack stands beneath structural
chassis points. Do not place jack stands under suspension
parls.
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Parking brake shoes, removing and installing

4 Remove one rear wheel lug bolt and rotate wheel until parking brake
adjuster is visible through lug bolt hole.

« Usé Nat-bladed screwdriver to reach into brake drum through ball
hole and turn brake adjuster.

s Left rear wheel: Turn adjuster in direction A to spread brake shoes.

* Right rear wheel: Turn adjuster in direction B to spread brake
shoas.

— Turn adjuster until wheel no longer turns. Back adjuster off 8 teeth.

Parking brake adjusting (initial)
Back off adjuster through wheel lug boll hole | 8 teeth

— Working at parking brake handle in center console, use screwdriver
to release hook al brake cable spring.

— Set parking brake several times to seat brakes.

— Release lever and make sure rear wheels turn freely. If any binding
is noticed, back off adjuster(s) one tooth at a time.

— Switch ignition ON. Pull up parking brake lever 1 notch and make
sure that parking brake warning light switches ON. It not, adjust
parking brake warning fight contact switch.

— Install parking brake lever boot. Install road wheel lug bolt.

—_—

[Tightanlng !nrﬁue

|Road whee to hub 120 = 10 Nm|
| (89 + 7 ft-Ib)|

Parking brake shoes, removing and installing
— Disengage parking brake handle boot from center console,
4 Relieve parking brake cable tension: Using a screwdriver, lock
parking brake handle adjuster by pressing spring back to engage
hook. Inset shows hook engaged.

= Raise rear of car and remove wheels,

WARNING —

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

— Remove brake calipers and brake discs. Hang brake calipers aside
with stiff wire. Do not disconnect brake fluid hoses, See Brake rotor,
removing and installing in this repair group.
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{ Unhook return springs (arrows) from brake shoes.

4 Remove brake shoe hold-down pins using BWMW special tool

34 4 000 or & mm Allen wrench,
« Rotate hold-down pin Y turn to release.
« Spread shoes apart and lift out.

4 Note position of brake shoe adjuster (arrow). Right side is

illustrated. Left is mirror image of this.

— Instaliation is reverse of removal, Keep in mind the following:
« Apply thin coat of grease to sliding parts and pins before

reassembly.

« Be sure to adjust parking brake. See Parking brake, adjusting in

this repair group.

L‘Eﬁtening iurquas

Brake caliper to wheel hea?ng carrier
{M12 x 1.5 x 41 mm ZNS3 bolts)

110 Nm (81 ft-1b)

'Brake rotor to hub (M8 x 14 mm Allen balt)

16 Nm (12 ft-Ib) |

Road wheel to hub

120 + 10 Nm|
(89 + 7 fi-Ib)|
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Parking brake cable, replacing

Parking brake cable, replacing

The parking brake is actuated by two separale Bowden cables.
Each cable can be replaced separately,

— Raise vehicle and remove rear wheel,

| WARNING —
* Make sure the car is firmiy supported on fack stands designed
for the purpose. Place jack stands beneath structural chassis
B paints. Do not place jack stands under suspension parts.

— Remove brake calipers and brake discs, Hang brake calipers asida
with stiff wire. Do not disconnect brake fluid hoses, See Brake rotor,
removing and installing in this repair group.

= Remove exhaust system and heat shield. See 180 Exhaust
System.

= Working inside car, gain access to base af parking brake handle by
remaving center console. See 513 Interior Trim.

] < Relieve parking brake cable tension: Using a screwdriver, lock
' parking brake handle adjuster by pressing spring back to engage
hook. Inset shows hook engaged.

BentleyPublishers

()]

{ Use screwdriver to pry plastic clip off parking brake balance bar
(arrow).

‘Be ntleyPublishers

= fil B5 10320004 |
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Park'::ng brake cable, replacing

{ Slide Bowden cable ball end toward center of balance bar (arrow)
and out toward rear of vehicle.

— Remove parking brake shoes. See Parking brake shoes,
removing and installing in this repair group.

4 Pull shoe expander (A) forward and disconnect parking brake cable
(B).

4 Working at wheel bearing carrier, remove fastener and cable hold
down (arrow).

— Working underneath vehicle, detach cable from brackets. Pull cable
ot of brake backing plate and out of tube guide underneath vehicle.

installation is reverse of removal, Adjust parking brake. See Parking
brake, adjusting in this repair group.

'i'lghlanin;turquﬁ |

Brake cable bracket to wheel bearing carrier ' 8 Nm (& ft-a)
{M& baolt)

R |
Brake caliper to wheel bearing carrier 110 Nm (81 ft-lb) |

W (M12 x 1.5 x 41 mm ZNS3 bolls) |
dentic

- Brake rotor 1o hub (M8 x 14 mm Allen bolt) 16 Nm (12 fi-Ib)
Tk I — _BEICE4RE

'Road wheel to hub 120 « 10 Nm

| (89 + 7 it-Ib)|
I |
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Antilock brake system (ABS)

ANTILOCK BRAKE AND
STABILITY CONTROL

5 Series vehicles are equipped with antilock brakes (ABS) with
dynamic stability control (DSC). This manual refers to these systems
as ABS. DSC is specified when necessary.

Antilock brake system (ABS)

The electranically contralled antilock brake system (ABS) maintains
vehicle stability and control during emergency braking by preventing
wheel lock-up. ABS provides optimum deceleration and stability
during adverse conditions. It automatically adjusts brake system
hydraulic pressure at each wheel to prevent wheel lock-up.

Dynamic stability control (DSC)

DSC works in conjunction with ABS and the engine management
system to enhance vehicle contral. The main DSC funclion is io
maintain contact between the tires and the road surface under all
driving conditions. This is achieved through exact application and
management of braking and drivetrain forces,

DSC is active throughout the driving range, helping to stabilize the
vehicle in cornering and avoidance maneuvers by ad|usting engine
cantrols such as throttle, ignition, fuel injection and the application of
brake pressure individually to the wheels.

The DSC contral module uses various inputs to determine vehicle
instability during braking, cornering, or reduced traction situations.
Based upon these inputs the ABS / DSC control module sends

outputs 1o the engine control module and the ABS | DSC hydraulic
unit to activate torque reduction protocols and braking intervention,

The ABS/ DSC control module, operating through the hydraulic unit,
modulates braking force at the wheels. In addition. DSC overrides
throttle opening to reduce engine torque and maintain vehicle
traction. Because throtile is controlled electronically, the driver
cannol increase engine power outpul during DSC intervention
regardless of how far the accelerator pedal is pushed.

Traction control also comes inta operalion during deceleration,

EenlleyPubliihers Deceleraling on snowy or icy road surfaces can lead to rear wheel
slip. If a rear wheel starts 1o drag or lock up, DSC can limit the

problam by adjusting throttle, fuel injection and ignition timing.

{ DSC can be toggled ON and OFF by a switch labeled DSC or DTC
in the center console switching center. Turning DSC OFF does not
disable ABS functions.
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Dynamic stability control (DSC)

Bus systems and traction control

Serial bus systems connect the engine control module (ECM),
transmission cantral module (TCM), ABS / DSC control module,
active steering control module, active stabilizer (dynamic drive)
control medule, longitudinal management system (LDM) and active
cruise control (ACC). Bus systems allow control modules 1o share
sensor information and other electronic data. See 600 Electrical
System-General for additional details,

DSC acceleration sensor

The DSC acceleration sensor utilizes two yaw rate sensor elements
to detect yaw (rotation about the vertical axis) rate and lateral
acceleration (G-force) rate.

| { For rotational accelerafion (yaw), the sensor produces a reference
signal and a linear voltage signal. The sensor also produces alinear

‘ voltage signal for lateral acceleration. The DSC control module uses

| this input 1o determine rotational and side forces acting on the
vehicle.

Steering angle sensor

‘( The steering angle sensor is located in the steering column swilch
cluster (SZL). It optically measures the angle of rotation of the
steering wheel to determine steering angle and rate of steering.

Alter repairs to the steering or suspension system, use a BMW scan
tool or equivalent to calibrate the sensor. Once calibration is
complete, the sensor sends an identification number over the CAN-
bus 1o the DSC control module. The ID confirms that the sensor is
calibrated correctly.

DSC control module logic checks the plausibility of the steering
angle sensor signal against other inputs such as wheel speeds and
acceleration inputs.

I battery voltage is interrupted, steering wheel angle of rotation is
Steering recalculated by the DSC control module evaluating wheel speeds. It

:;Iill.c“:l replacing steering angle sensor, remember lo recalibrate sensor,

cluster

Wheel speed sensors

'{ A wheel speed sensor (A) is mounted at each wheel along with a
ring of magnets (B) used lo measure direction of wheel rotation and
speed, The electrical resistance of the wheel speed sensor changes
under the influence of the magnetic lield, Each increment generates
2 pulses in the wheel speed sensor (96 pulses / revolution of wheel).
When the vehicle is stationary the sensor sends one pulse every
0.75 second.

BARRA00LE
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TJSC faults

DSC and xDrive

xDrive (all-wheel drive system) uses information from the DSC
system to control a multi-plate clutch in the transter case. The multi-
plate clutch varies torque split between front and rear wheels

xDrive calculates the necessary torque split from information
supplied by DSC:

= Accelerator pedal position
* Engine torque
= Dynamic state of vehicle (drive dynamic state)

DSC COMPONENTS AND REPAIRS

CAUTION—
= If the tires on the car are of different makes, the DSC system
may overreact. Only fit tires of the same make and tread
pattern.
| * Inadverse conditions, such as trying to rock the car out of desp
snow or other solft surface, ar when snow chains are fitted,
switch traction control OFF and aflow the car driveling fo
[ operate conventionally.

DSC faults

DSC systems are self-diagnosing and store fault codes (diagnostic
trouble codes or DTCs) in the DSC contral module, For information
on how lo access DTCs, see 020 Maintenance.

ABS / DSC components are coded to each ather and lo the vehicle
using BMW scan tool. If you do not have access to a scan 1oal. be
sure o have newly installed ABS / DSC componenis coded at a
qualified BMW workshop with the correct equipment.

{ The driver is alerted to DSC faults by a warning icon and a Check
Control warning triangle in instrument cluster. A gong also sounds.
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DSC power supply

DSC power supply

See ECL Electrical Component Locations for fuse panel access
information.

{ Fusible links in back of rear fuse panel, right rear trunk or cargo
compariment:
» F90 200A: Supplies power o fuses F1 - F33

‘( Rear fuse panel, right rear trunk or cargo compariment, to 09 / 2005
« F66 5A: DSC control module

4. Rear fuse panel, right rear trunk or cargo compartment,
from 09/ 2005:
« F76 10A: Active stabilizer (dynamic drive)
« F78 5A: DSC control module, transfer case
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DSCcontrols

4 Front fuse panel, behind glove compartment;
* F1 50A: DSC control module
* F13 30A; Transier case
* F25 30A: DSC control module
= F28 20A: Steering column swilch cluster (SZL)
* F32 10A: Active stabilizer (dynamic drive)
* F39 5A; Steering column switch cluster (S2L)

DSC controls

{ Lower cenler dashboard above center console:
* DSC (dynamic stability control) switch
* DTC (dynamic traction control) switch

ES100017
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DSC control module, removing and installing

4 Right front engine compartment;
= AG5 ABS / DSC control module

ABS /DS
~-cantrol module 8

{ Above brake pedal, underneath left side dashboard (arrow):
= 529 Brake light switch

DSC control module, removing and installing

DSC electronic control module and DSC hydraulic unit are
combined in one assembly in right front engine compariment.

— Use BMW scan tool 1o read out and record DSC control module fault
meamaory.

— lsing a syringe, remove brake fluid from master cylinder reservoir.

4 Insert pedal prop and depress brake pedal slightly. This prevents
brake fluid from escaping when brake lines are detached.

EM3400a 7T
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‘( Working at DSC module:
= Mark brake line positions (arrows) at hydraulic unit. Detach brake
lines. Be prepared to catch dripping fluid. Plug open ports and
lines.
= Disconnect electronic module electrical connector (A).
* Remove control module bracket mounting bolt (B). Lilt module out
of engine compartment.

CAUTION—
* Do not bend brake lines.

= Installation is reverse of removal.

Tightening torques

Brake fluid line to master cylinder (M10x 1or| 17 Nm (13 ft-lo).
[M12 x 1 union nut)

| —

= Bleed brake system. See Brake system, bleeding in this repair
group.

= Use BMW scan toal to;
* Code DSC module.
= Adjust steering angle sensor.
= Adjust brake pressure sensor.
= Adjust acceleration sensors,

Wheel speed sensor, replacing

= Raise car and support safely.

WARNING —

» Make sure the caris stable and well supported at ail times. Use
& professional automotive lift or jack stands designed for the
purpose. A floor fack is not adequate support,

Front wheel speed sensor

] < Working in junction box in wheel housing, separate wheel speed
sensor electrical harness (arrow). (Left front junction box illustrated
Right front contains single harness conneclor.)




Brakes 340-31

Wheel speed sensor, replacing

4 Unscrew sensor mounting bolt (arrow) at steering knuckle and
remaove sensor.

— |nstallation is reverse of removal. Apply thin coat of Elabumgs@NBU
12/K or equivalent grease to speed sensor and housing.

‘Tightening torque '

ABS wheel spead sensor 1o sleering knuckle 8 Nm (6 ft-Ib)

Rear wheel speed sensor

— Remove rear wheel well housing liner. See 410 Fenders, Engine
Hoaod.

"( Working in junction box in wheel housing, separate wheel speed
sensor elecirical harmess (arrow).

"( Unscrew sensor mounting bolt (arrow) in rear wheel bearing carrier.

— Installation is reverse of removal. Apply thin coat of Staburags“NBU
12/K or equivalent grease 1o speed sensor and housing,

[Tig htening torque

"A_ES wheel speed sensor o rear wheel 8 Nm (& ft-Ib)
bearing carrier
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ABS }ﬁmuﬁse wheel

ABS impulse wheel

The front and rear ABS impulse wheels are integral with the inner
wheel bearing seal and not available as separate parts. See

310 Front Suspension or 330 Rear Suspension for wheal bearing

replacement procedures,

DSsC agceleratinn sensor,
removing and installing

— Remove right front seat. See 520 Seats.
— Remove right door sill trim. See 513 Interior Trim.
— Fold right front carpet, lay aside and remove carpet underlay.

4 Warking at sensor:
* Detach electrical sensor.
* Remove mounting screws (arrows) and lift out sensor,

= Installation is reverse of removal,

| CAUTION—
* Be sute lo tighten the DSC acceleration sensor to specified

torques. The sensor is vibralion sensitive and causes DSC
L malfunctions if installed improperly.

ﬁght&riihg'tnrqua

|DSG acceleration sensor to Eucir

8 Nm (6 ft-1b)|

= Program using BMW scan tool,

Steering angle sensor

The steering angle sensor is integral with the steering column switch

cluster (SZL). For more information. including removal and
installation of the 521, see 612 Switches.

— To reset steering angle sensor, connect vehicle to BMW scan tool
and carry out steering angle sensor adjustment system function,




