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INTRODUCTION

These Repair Instructions are to assist you in performing the necessary maintenance and repair work expertly and correctly.
This complements the practical and theoretical training given in our service training schools.

Beginning with 1985 models, Repair Instructions are divided into;
*  Repair Instructions for the Series

. The Repair Instructions (3, 5, 6, 7 and 8 Series) describe removal, installation and replacement of construction groups on the
vehicle.

+  Construction Group Repair Instructions for BMW Automobiles

+  The Construction Group Repair Instructions (Main Groups 11, 12, 13, 23, 24 and 33) describe removal, installation and
replacement of construction groups on removed assemblies. Testing instructions and troubleshooting charts also feature in the
Construction Group Repair Instructions.

For all Technical Data (tightening torgues, adjustment values etc.) technical data microfilms are provided.

The Repair Instructions (microfilm or manual) illustrate work which is only possible to perform on standard production cars, i.e. not
applicable to cars which have been subsequently modified.

The structure of these Repair Instructions is based on the same numbering system as the flat rate manuals (FR numbers),

Cross references to other FR (Flat Rate) numbers are only intended as assistance and must not be used for extension of the flat
rates.

The individual page numbering, for example 64 — 11/8 means:
64 Main Group
11 Sub-group
8 Serial numbers

All the special tools mentioned in the Repair Instructions are summarized in the special tool microfiche, order no. 01 99 9 699 422,
The use of special tool is illustrated in the descriptions of various repair operations.

Normally, the Repair Instructions only describe the removal work required for each operation. Installation takes place in reverse
order. If it does not, installation notes are provided to explain the correct procedure.
In contrast to this, the removal and installation operations for complex tasks are described separately.

The Service Information bulleting provide regular information on improvements and madifications. As an additional source of
information, we recommend using the illustrated parts microfiches.

BAYERISCHE MOTOREN WERKE AG
CENTRAL SERVICE DEPARTMENT

© 1994 Bayerische Motoren Werke (BMW) AG, 80788 Munich, Germany.
Reproduction wholly or in part only with written permission of BMW AG, Munich.
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Page Cross Referanca:
Thoseo pages In the page cross reference plan which are underiined {e.g. 11) are new or revisad.
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GENERAL INFORMATION

FRECAUTIONS FOR WORKING WITH PARTS CONTAINING ASBESTOS

Inhaling fine asbestes dust could Impair health,
Conform with these salely precautions when working whh asbestos pars.

Only work ouldoors or In well ventllated rooms.

Only use manually operated or slow running equipment, with dust extracling
equipmont Il necessary! Only operate fast running equipment with dust
exifacling attachmenls.

Molsten parts prior to machining whenever possibla.

Mever blow out brake and clutch pans.

Moisten dust, lill In containers which can be sealed perfectly and gcrap In a
mannar which prevents danger.

Asbeslos waste and scrapped parts must be collected In perfecily sealed
contalners marked accordingly and then ellminated withoul danger for
human beings or the environment.
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GENERAL INFORMATION

imporant Whan Disconnecting Battery!

Disconnect the battery by disconnecting the ground lead on the battary. Disconnecting
tha battery will cancel faull memories of conlrol units, So that fault memorles must
=tibun It v g e e ar eS0T hell, N R acie; 1vuns gndea.

Ahways disconnect both ground wires — olherwise danger of shorl clrcult!

Mole atar reconnection of the battery!

Re-initlalization of the front power windows: Shut the doors, shut the windows using
ihe swhch, hold the switch pressed at least 3 seconds.

Re-Inllalization of the sun reof: shut the sun rool using the switch and hald the switch
pressed al least 3 seconds.

Checking initialization: automatic tip closing should work. If not, repeat the above
procoedures.

impornant With Connected Battory!

Warking on components, wire connectlons and 50 on could causa faulls In fault mem-
orfes of tha concerned control units. I disconnectlon of the battery |5 speciiled In the
Repalr Manual for the carrying oul of repalrs, thera must always be conlormance with
this In the Interest of salety.

Windshield Wipers (Wiper Operating Motor)

Intermittent wiping and wiper spead 1 are switched off by a protector In casa of fallure.

The pratector remaing actlve even after eliminating the fault, it can be cancelled by
turning the ignitlon off (terminals 15 and R) for 3 minutes.

Car with Interlock System

It a componant of the Interlock system was removed and Installed or the Installed
position of the inlerlock cable changed, the following functlon check must be carrled
out,

Move selector lever ol automatic transmission Into "P",

Remave IgnHion key,

Pross button on salector laver.

If the selecior lever can bé moved out of "P", the Interlock cable must be
adjusted - refer 10 Group 25.

Switch Ignitlon on.

Press bution on selector lever.

if the selector lever cannol be moved out of “P", the Interfock cable must ba
adjusted - refer to Group 25,

e

o

INSTRUCTIONS FOR REMOVING AND INSTALLING ELECTRONIC CONTROL UNITS

Impartant!

Disconnecting the car's battary will cancel fault memorles of control unlis, so that i Is

absolutely essontlal 1o interrogate fault memaories prior 1o disconneclion of the car's

battery and to have the faults printed with the BMW Service Tester's printer. Stored

faults must then be Investigated.

mun and connection of control unit plugs slways requires that the ignition be

c k&

Removal and Installation of components, relays, fuses, elc. could cause the storage of

faults In fault memorles of control units capable of seli-diagnosis. Consequently after
finishing work on the electrical gystem Il | always necessary Lo Interrogate fault mem-
orles, Investigaie stored faulis and cancel the fault memaries.

INSTRUCTIONS FOR WORKING ON IGNITION, DME (DIGITAL MOTOR ELECTRONICS)
AND ENGINE ELECTRICAL SYSTEMS

Caution!

Always switch off the Ignition before working on Lhe Ignition system — dangerous high
tenslon vollage!

Always remove the DME master relay for the compression test so that the Ignitlon final
slages of the DME control unlt cannot actlvate the ignition colis — dangerous high
tenslon voltage!

Always switch off the Ignitlon belore connecting and disconnecting the Service tester,
other testers, adapters and 50 on as well as exchanging componants.
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LIFTING CAR WITH A CAR HOIST

Before driving a car on the platiorm, make
sura that there Is sulficlent space (clear-
ance) between the holst and car (spollers,
splash guards, elc.).

Car holsts must conform with local and
national leglslialive measures concerning
accldant prevention and malntenance.
Arms of a car holst must always bo ap-
plied only on the reinforced points of the
frame members.,

Make sure that the underside Is not

damaged.

Froni:

Apply rubber biock of liting amm on the
tront reinforcamaent of the framé member,
below a cover for the supplied car's jack.

Rear:

Apply rubber block of ifting arm on the
rear relnforcemant of the frame member,
below a cover tor the supplled car's jack.

- \ ,; ¥ : :

V0D 00E H

LIFTING CAR WITH A GARAGE JACK

A garage jack may also only be applled for
lifting the car on the same take-up poinis
described for the car holst.

A suhable liner (rubber, wood or plastic)
must be used between the jack and car o
avald damage to the undercoating, frame
membars or {loor plate.

Front Take-up Polnt

Rear Take-up Polnt

important{

Conform with salety precautlons and (o
speed specifications when a car Is “driven™
on a car holst or with the rear end jacked
up. Also refer to Group 26.
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Towing

Always observe applicable legal regulations
when towing,

Caution!
Follow instructions in the relevant Owner's
Manual.

Til=

3000 0D e

Lift off front right ernamental grille.

Scraw in towing eye at front.

Open flap.

Screw in rear towing eye.



00-1

BMW MAINTEMANCE SYSTEM

Goneral information

Repale Technical Mominal Operating

00 00 009 Pre-dellvery Inspecilon Manual Data Values Flulds Impartant Information!

Interrogate fault memories in dlagnosing system. Reder to operating In-
structions for BMW
diagnosing sysiem.

Brief 1os1. Reler to BMW service
tester operating Instruc-
tions. Further Instructions
appear on monltor,

Check / comect engine oll level. Gr. 11 Approved oll only!

Check fuel plpes, tank and hoses for commect routing, condition

and leaks.

Check [ correct lovel of fluld In tank for brakes and clutch, Gr. 24 Use approved brake
fluid,

Check connections and pipes of brake system for loaks, cor-

rect posiion and damage,

Check / adjust parking brake lever iravel. Gr. 34

Check wheal bolt tightening torque. Gr. 36

Chack rim sizo, tire size and type as well as iire Inflation Gr. 36 51 36

pressure (Including spare wheel).
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BMW MAINTEMANCE SYSTEM
00 00 009 Pre-delivery Inspection

Genaral Information

Repair
Manual

Technical
Data

Hominal
Values

Operating
Flulds

Owner's
Manual

Important Information!

Check / correct washing fluld level and antlireeze concentration
In supply tank for windshield and headlighi cleaners.

Check / correct Intensive cleaning fluld level In supply tank.
Check function of windshleld wipers/washer and alming of
waler spray nozzies; remove prolective sleeves from wiper
blades.

Check acid level and charged condition of batiery (high current
test) and add distliled water i necessary.

Charge battery I necessary.

Check lights: headlighs/additional headlights, parking lights,
brake lights, turn signals, tall lights, backup lights, rear fog
lights, liconse plate lights, passonger compariment lights,
glevebox light, engine compariment light and trunk light.
Check horn, headlight flasher and hazard warning lights.
Check Instrument and sign lights.

Check control and warning lamps In Instrument cluster and
check conirol {(Incl. ABS, alrbag).

Check heating, ventllating and blower.
Check functlon of headlight cleaners and central locks.

Inseri and check function of cigar lighters.

Sl = Service Information

Gr. 61
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BMW MAINTENANCE SYSTEM

00 00 009 Pre-delivery inspecilon

General Information

Repalr
Manual

Technical
Dala

Mominal
Values

Opaerating
Flulds

Cwner's
Manual

Imporant informatlon!

Check function of engine, clutch, transmission, final driva,

steering, foot and hand operated brakes. Break In parking brake.

Check function of control lamps for ABS and ASC.

Check function ol speedometer with odometer and dally trip
recordar, tachomatar, clock, temperalure gage and fuel gage.

Check engine, transmission, steering, final drive, drive shatt
boots, fuel system, cluich and brakes for leaks.

Remove seal and other protective covers.

Impariantf
Resel service indicator only In cars up 1o production date of
ara0.

Resel service Indicator after pre-deli®ery Inspectlon:

Switch off all electrical equipment.

Switch on Ignition - do not run engline.

Plug SI-R* with adapter In diagnesis socket.

Push In and hold recessed, red INSPECTION bution - green
lamp (function control) comes on. '

Red lamp also comes on after approx. 3 seconds and goes out
after approx. 12 seconds. ’
Releasa Inspectlon button — grean lamp goes oul.

Load and time memories are separate and the procedures must
always be repeated 1o reset the time memory. There must be a
break of at least 10 seconds between the first and second
resetiings, and the second reselting can take place,up lo 17.5
hours atter the first resetting.

Checking Service Indicator:

All live green light emitling diodes must come on. Yellow and
possibly red light emiting diedes as well as INSPECTION sign
light must go out.

*  S5kR = Service Indicator resetier, Order No. 62 1 100,
Adapler, Order No. 62 1 140,

Hew SI-A, Order No, B2 1 110
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BMW MAINTENANCE SYSTEM

General Information

Repalr Technical Nominal Operating | Owner's

00 00 210 BMW Running-in Check at 2,000 km Manual Data Values Flulds Manual Important Information!

Interrogate faull memories in diagnosing sysiem. Refler to nplmiﬁn In-
structions for BMW

Brief lest. diagnosing system.
Refer toBNW service
tester operating Instruc-
tlons. Further Instructions
appear on monHor.,

Replace engine oll and oll fiher at operating temperature. Gr, 11 Gr. 11 Gr. 11 + Use approved oll.

Replace oll In final drive &t operating lemperature. Gr. 33 Gr. 33 Gr. 33 * Usa approved oll.

Final Inspection with traliic safely test, brakes, steering,

conirol and warning lamps as well as check contral repons,
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BMW MAINTEMAMCE SYSTEM

General Information

Repailr Technical Haminal Operating Ownar's

0000 220 BMW Inspection | Manual Data Values Flulds Manual Impartant Information!

Interrogate fault memorles In dlagnosing system. Refer to oparating In-
structions for BMW

Brief tast. dlagnosing system.
Reler toBMW service
tester operating Instruc-
tions. Further Instructions
appear on monlior,

Replace engine oll and oll liter at operating temperature. Gr. 11 Gr. 11 Gr. 11 Use approved oll.

Replace spark plugs. Gr. 12

Check coolant hoses for leaks; check / correct coolant level Gr. 17 + Replace coolant at least

and amlireeze concentration, avery 2 years.

Check routing and condltlon ol fuel pipes, tank and hoses as Gr. 1316

well ag for loaks,

Check cendition, routing and suspension of exhaust system as
wiell a5 lor leaks.
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BMW MAINTENANCE SYSTEM

General Information

Repalr Technical Homlinal Operating Owner's

0000 220 BMW Inspectlon | Manual Data Values Flulds Manual Imparant Informatian!

Check power steering for leaks; check / correct oll level, Gr. 32

Check that steering Is without play, adjusting If necessary.

Check condlilon of tle rods and front axle joints. Check

stearing gear, linkage, joints and dust covers..

Remove and Install front and rear disk brake pads. Check total | Gr. 34136 Whee! bolts: use specl-

thickness. Replace pads I necessary. Check surface conditlon fied torque.

of brake disks. Check brake callper duslt covers for leaks.

Lubricate wheel rim centers with greass,

Check connectlons and plpes ol brake system lor leaks (also Impartant!

for damage) and correct position. Check that parking brake Use approved brake fluld,

cables move easlly. Adjust parking brake. Replace brake fluld when
Indicated by Service Indi-

Check [ correct leval of fluld In tank for brakes and clutch. Gr. 34 Gr. 34 cator or al least avery 2
years. Also refer to Group
00.

Check [ cerrect tire pressure (Including spare wheel). Check Gr. 32 31 Gr. 36 +

conditlon of tires (i worn unevenly and cuslomer approves,

check and correc! wheel allgnment and Involce separately).

Ride level helght control: check ! correct oll level In 1ank on Gr. 37 Gr. 37

unioaded car (car on liting platiorm).

5l = Service Information
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BMW MAINTENANCE SYSTEM

General Information

Repair Technical Mominal Service Owner's
00 00 220 BMW Inspection | Manual Data Values Information | Manual Impartant Information!
Checldcorrect level and antifreeze concentration in washing
fluld tank 1or windshleld and headlights. Check/correct level
In Intensive cleaning fluld 1ank.
Check windshleld wipers/washer, wiper blades and aiming of +
spray npzzles.
Check function of parking lights, turn signals, tall lights, braka -
lights, backup lights, rear log lights, license plate lights, pas-
senger compariment lights, glovebox light, engine comparn-
ment light and trunk light.
Check tuncilon of headlighis and additlonal headiights. +
Check horn, headlight llasher and hazard wamnling lights. +
Check Instrument and sign lights. +
Check acid level In battery and add distllled waler If necessary. Gr. 00 +
Check charged condition of battery (high current test). Gr. 61
Replace microfiller for heater or heater/alr conditioner. Gr. 64
Shorten replacement Intervals If car Is operated In extremely
dustly regions.
Check condition and function of seat beits. Gr. 72

Check lunction ef locks fer doors, englne hood and trunk lid,

Check entire body lor corrosion,

Refer to Service Infor-
matlon of Group 00.
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BMW MAINTEMANCE SYSTEM

00 00 220 BMW Inspection |

General information

Repair
Manual

Tachnical
Data

Hominal
Values

Service
Infarmation

Owner's
Manual

Imporant Information!

Check all transmissions for leaks.

Final inspection with safely lest (check ABS and alrbag control
lamps), brakes: (break In parking brake), stearing, clutch or auto,
matlc transmisslon, springs and shock absorbers visually and
check funcillon of power stearing.

Check control and warning lamps In Instrument cluster as well
a5 mirrors and heater blower.

Chock reports In check conirol,

Importiant!

Reset service Indicator atter Inspectlon I:

Switch olf all electrical equipment.

Switch an Ignitien - do not run englne.

Plug SI-R* with adapter In dlagnosis socket.

Fush In and hold recessed, red INSPECTION button - green
lamp (function control) comes on.

Fed lamp also comes on atter approx. 3 seconds and goes out
atter approx. 12 seconds.

Release Inspectlon bulton = green lamp goes oul.

Tha time-dependent Inspection Interval |s due when the clock
symbol lights up together with the INSPECTION sign and has no
Infiuence on the green light emitting diodes. If the load and
lime-dependent inspectlons occur simultaneously, resetting
musi be repeated after 10 seconds (o have the clock symbaol
and INSPECTION sign lights go out.

impariant!
Wheon the clock symbaol lights up In cars since /40 only the
brake fiuld has 1o be changed.

Checking Service Indicator:

All five green light emitting dlodes must come on. Yellow and
possibly red light emiiting diodes as well as INSP ECTION sign
light must go oul.

SI-A = Service Indicator resetter, Order No. 62 1 100,
Adapter, Order No. 52 1 140,
Hew Skr, Order No. 62 1 110

Gr. 34

Visual Inspection.

Replace brake fluld ai
latest every 2 years.
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BMW Mainlenance System - USA

Ganeral Instructions

; Repair Owner's

00 00 230 BMW Inspection il = Inspection | « leliowing operations mﬁﬁuntmng Technical Data | Service Info | Operating Flulds | panual Important instructions

Both intake silencers: raplace air lilter inserts Gr. 13

Shorten intervals accordingly for cars operated in dusty regions,

Clean both air manilolds [inlake volumes).

Replace spark plugs (ME0 engine) Gr, 12 Gr. 12 +

Change oil in automatic transmission at operating lemperature Gi. 24 Gr. 24 Only use approved
grades of oil

Change oll in diftarential al operating temperalurg Gr. 33 Gr. 33 Only use approved
grades of oil

Check gaiters on oulput shalt for condition and leaks Visual inspection

Check thickness of handbrake linings, replacing if necessary Gr. 34 Gr. 34

With autom. stability and lraclion control (ASC + T):

Aeplace lilter insert in inlake line, Gr, 34

Al evory 2nd inspection 11

Replace both main fuel filters Gr. 13

Check clutch drive plate for wear Gr. 21

Change oil in manual fransmission at operaling temperature Gr. 23 Gr. 23 Only use approved
grades of oil
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BMW MAINTEMAMCE SYSTEM

General information

Repalr Technical Mominal Operating Owner's
00 00 230 BMW Inspectlon Il = Inspection | + Additional Work | Manual Data Values Flulds Manual impartant Information!
Check addhtlonal heater. If necessary, repair and Iinvolce Gr. 64 Conform with natlonal

soparately.

Imperiani!

Reset service Indicator after Inspection I

Switch off all electrical equipment.

Switch on ignitlon - do not run anglna,

Plug S1-R* with adapter In dlagnosis socket.

Push In and hold recessed, red INSPECTION bulton - green
Iamp (lunction control) comes an,

Red lamp also comes on alter approx. 3 seconds and goes oul
after approx, 12 seconds.

Release Inspection butlon - green lamp goes out.

The time-dependent Inspection Interval Is due wheon the clock
symbol lights up together with the INSPECTION sign and has no
inlluence on the green light emitting diodes. If the load and
time-dependent Inspections occur simullaneously, resetting
musi be repeated after 10 seconds 1o have the clock symbaol
and INSPECTION sign lights go out.

Checking Service Indicator:

All five green light emltling dlodes must come on. Yellow and
possibly red light emitting diodes as well as INSPECTION sign
light must go oul.

SR = Service Indicator resetter, Onder No. 62 1 100.
Adapter, Order No. 62 1 140.
Hew SI-R, Order No, 62 1 110.

and local legisiation.
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BMYY MAINTENANCE SYSTEM

General Informatlon

Repailr Technical Hominal Operating Owner's
BMYY Annual Check (Resetting Service Interval Indicator) Manual Data Values Flulds Manual Impanant Information!
Important!
When the clock symbol lights up In cars since 9/90 only the
brake fluld has to be changed. Gr. 34 Gr. 34 Replace brake fluid al.
latest every 2 years.
Reset sarvice Indicator for annual chack (INSPECTION with Gr. 0062 SI

clock sysmbol):

Swilch olf all electrical equipmen.

Swhich on Ignitlon = do not run engine.

Plug S-R* with adapler** In dlagnosls sockel.

Push In and hold recessed, red INSPECTION button - green
lamp {function control) comes on,

Red lamp also comes on after approx. 3 seconds and goes oul
aftor approx. 12 seconds,

Release Inspection button = green lamp goes oul.

Sarvice Indicator with Clock Symbol and Only One Red LED:
Tho ime-dependont Inspection Interval Is due when the clock
symbol lights up legelher with the INSPECTION sign and has no
Influgnce on the green light emitting dicdes.

It the laad and time-dependent Inspecllons occur simultane-
ously (clock symbaol light and yellow or red LED on), resetting
mus! bo repeated atter 10 seconds 10 have the clock symbol
and INSPECTION sign lights ge out and activate Lhe green light
emitting diodes.

Checking Service Indicator:

The number of green light emitting diodes does not change by
resetting the time-dependent inspection service Indicator. The
INSPECTION sign and clock symbol lighls must go out.

*  5kR = Service indicator resetler, Order No. 62 1 100.
**  Adapter, Order Mo, 62 1 140,
Hew SR, Order No. 62 1 110.

Sl = Service Inlormailon
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BMW MAINTEMANCE SYSTEM

Genaral Infarmation

Repalr Technical Hominal Operating Owner's
00 00 243 BMW Engine Oll Service Manual Data Values Flulds Manual Imperant Infermatlon!
Replace engine oll and oll filter et oparating lemperature. Gr. 11 Gr. 1 Use approved all.
Important!
Resel service indicator after Ol Service: Gr. 00/62 SI

Switch off all electrical equipment.

Switch on Ignition - do not run englne.

Plug SI-A* with adapter in diagnosis socket.

Push In and hold recessed, yellow OIL SERVICE bution* -
grean lamp (function control) comes on.

Yellow lamp also comes on after approx. 10 seconds and goes
out aiter approx. 3 seconds,

Release oll service bulton - green lamp goes out,

Checking Service Indicator Atter Approx. 10 Seconds:

All five green light emitting diodes must come on. Yellow and
possibly red light emilting diodes as well as OIL SERVICE sign
light must go out.

* SR = Service Indicator reseller, Order No. 62 1 100,
Adapter, Order No. 62 1 140.
Hew SI-R, Order No. 62 1 110

*  Caution! Reselting with the wrong button cannot be correct-
ed. Service Intervals would be mixed up - also refer 1o BMW
Technlk Intormation for Group 62,

51 = Service infermation
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BMW MAINTENANCE SYSTEM

General information

Repair Technlcal Maminal Operating Owner's

00 00 258 BMW Salety Test Manual Data Values Flulds Manual Important Information!

Interrogate fault memorles In dlagnosing system. Refer o operating In-
structions of BMW dlag-
nosing system.

Briel test Reler to operating In-
structions of BMW
Service Tester.

Steering Test:

Steering gear, linkage, coupling, connectlons, leaks, oll volume. | Gr. 32 Gr. 32 Use approved oll.

Broke Tost:

Brake pads (remove and Install wheels; remove pads), brake Gr. 34

disks, pipes, hoses, connectlons, brake fluld level, parking

brake cables, parking brake adjustment: break in parking brake.

Important?

Heplace brake fuld ol latest every 2 yedrs. Gr.34 Use approved brake fluld.

Tire and Wheel Rim Test:

Conditlon, speciiled size, tread deplh, tire wear patiern, tlre Gr. 36 Gr. 36

pressure {Including spare wheal),

Light Test:

Headlights, front fog lamps (also alming), parking lights, tall Gr. 63 -

lights, backup lights, license plate lighis, Instrumem and sign

lights, conmtrol and warning lamps.

Warning Equipment Test:

Horn, Wwin signals, hazard warning lights, brake lighls, head- +

light tlasher, rear fog light, burglar alarm.

Windshield WipersWasher and Headllght Cleaners;

Wiper blades, washer (windshleld, if applicable headlights), Gr. 00 SI +

(Il applicable Nl intensive cleaning fuld tank), supply tank

(leveliantifreeze), spray nozzle alming (windshield, |t appllcable

headllghts).

Soal Bolt Test:

Condition and funcilon, Gr. 72

Remarks:
Repalrs and adjustments are involced separately.

Sl = Servica Information
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BMW MAINTENANCE SYSTEM

General Information

Repalr Technical Hominal Operating Owner's

Manual Dala Valuas Flulds Manual Important Information!
00 11 229  Manual transmission oll change, Gr. 23 Gr. 23 + Usa approved oll.
00 11233 Auvtomatle transmisslon fluld change. Gr. 24 Gr. 24 + Use approved ATF.
00 11 259 Final drive oll change. Gr. 33 + Use approved oll.
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BMW MAINTENANCE SYSTEM

00 00009 Pro-delivery Inspection

Ganeral Information

Repalr
Manual

Technical
Data

Hominal
Values

Operating

Flulds

Owner's
Manual

Important Information?

Check function of ether Installed speclal equipment.

Initlalize sender of remote control system.

Check data plate, vehicle idemiity number and chassis number.

Compare ordered car equipment agalnst dellvered car eulp-
ment,

Tune In radlo statlon and check for Interference with englne
rmunning by swhching all electric equipment on and of.

Place tools In toolbox and secure jack and wheel bali wrench.
Pasto label 1or BMW Emergency Service on lid of toolbox,
Place owner's manualiservice booklet, list of BMW service
stations and BMW emergency service statlons, spare keys and
key case In glovebox,

Stamp the service booklet and place it In the car.
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BMW Maintenance System - USA

Ganeral instructions

00 00 009 Pre-delivery inspection Repair Technical Data | Service Infe | Operaling Fluids | Owner's Impartant instructions
Instructions Manual

Caution!

From modal 1993, follow Quality Cerniiication Proceduro | Gr. 00 refer to 5100 24 52 (3660)

Interrogate error memories in diagnosis system. refer to operating manual

Briaf 1ast BMW diagnosis systems

Check engine il level [check lube oil for thinning), if necessary Gr. 00 Gr. 11 + Only wse approved

change oll and oil filler, grades of gil.

Check gasket on illler cover.

Check coolant hoses for leaks and check routing. Visual inspection

Check mounling of hose clips,

Check concenlration of coolant and coaolant lovel, lopping up Gr, 00 Gr. 17 + Check long-term anti-freeze and

It necessarny. corrosion inhibitor

Check acid level of batleries, topping up with distilled water if required.

Check that battery connections are secure.

Check spark plugs, replace or clean if required and adjust electrode Gr. 12 Gr. 12

gap.

Check that luel lines, fuel Lank and fuel cap are secure and free of leaks
and check luel iler, Check that injection system is Socuraly mounted
and free of leaks.

Check thal exhaust system s correctly litted,

Visual inspection

Visual inspection
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BMW Maintenance System - USA
General instructlons

(0 00 009 Pre-delivery inspection Repair Technical Data | Service Inlo Operating Fluids | Owner's Important instructions
Instructions Manual

Tighten ruts and belts en steering transmission, fexible coupling, Gr. 32734 Check fuses

track reds and front axle, check sell-locking nuts Mote tightening torque

Chock power sleering system for leaks. Visual inspection

Check/adjust handbrake lever travel Gr. 34

Check fluld level in expansion tank for brake and clutch Gr, 34 Gr. 00 Gr. 34 Always use approved grades

hydraulics, of brake fluld.

Check connections and lines in brake system for Visual inspection

leaks, damage and correct location.

Check tire condition, tire size and type and tire pressure Gr. 36 Gr. 36 +
{Including spare wheaeal).

»
Check lightening torque on whoel studs. Gr, 38
Check rim size and type.

Check light system: Check lights: parking lights, tail lights, *
brake lights, high-beam and low-beam headlights, side marking
lights, foglights, reversing lightd, license plate lights, inside lights
{with delay system), glovebox lights, trunk lights and engine
compartmant lights, sun visor mirror light, map-reading lights

at fronl and back.

Check headlight alignment and adjust if necessary. Gr. 63 .
Check horn, headlight lasher and hazard warning lights with +
LED's

Resel lime. +

Program on-board computer (BC) and check function of inpul keys
and remole conlrol system.
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BEMW Maintenance System - USA

Goneral instructions

00 00 009 Pre-delivery inspoction Repair Technical Data | Service Info Operating Fluids | Owner's Important instructions
Instructions Manual

Check instrument and sign lights light Intensity. +

Chack indicator and warning lights, clock, warning buzzer and check

control: alternator, oll pressure, coolant temperature, indicator lights,

brake lnings/brake fluid level, foglights, Lambda oxygen sensor,

safoety belt, ignition key warning buzzer, high-beam headlights,

tank clock, ABS and Alrbag, check control, gear indicator.

Fill supply tank for windshield wash system and check antl-freeze Gr. 00 + I necessary, top up anti-freeze.

lewed.

Fill container on intensive cleaning system

Check function of windshleld cleaning system. *

Check windshield wipe-wash system and spray nozzle adjustment: +

Remove protective covers from wiper blades.

Check function of intensive cleaning system.

Check function of rear window heating system.

Check function of cigaretie lighter.

Radio: check aerial and tuning, set radio stations, suppression Gr. 65

when engine running and check all electrical consumers by swilching
on and ofl. Also check function of cassetie player.

Check function of other available items of special equipment:
electrical window regulators al front and back, slide/tilt sunroof in
all settings, foglights and adjustment of alectric radio

aerial and speaker balance control. Check function of other items ol
equipment installed by dealer,
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BMW Maintenance System - USA
General instructions

00 00 009 Pre-dellvery inspection Repair Technical Data | Service Inlg Operating Fluids | Owner's Impertant instructions
Instructions Manual

Check outside mirror.

Check function of central locking system. *

Check seal adjustment by hand/electrically,

Check safatly belts.

Check type plate, chassis and engine number,

Check order against vehicle to be supplied.

. Place tool kit in vehicle tool box, secure jack and
wheel brace.

Attach sticker with telephone number lor BMW breakdown
sarvice and date of annual brake MNuld change.

Place Owner's Manual, directory of BMW Service Centers,
spare key and key wallet in the glovebox.

Battery and accessories certificates.

Il applicable, operating manual for radlo.

Faclory invoice (Monroney labeal).

Cleaning kit for cassetle player.
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BMW Maintanance System - USA

Ganeral instructions

00 00 009 Pre-delivery Inspection Repalr Tachnical Data | Service info Operating Flulds | Owner's Important instructions
Instructions Manual

Trial run:

Check acceleration, sunroof operation and brake system (belore and Caution! Increased braking

during the trial run), action from systems with

Politex brake linings.

Idle speed (rpm). +

Check lunction of Maltronic. reler to ETM

Check vehicle for wind nolse.

Check drive characteristics and wheel balance.

Function check of: engine, clulch, transmission, rear axie, Gr. 34

steering (wheels in stralght-ahead setting);
break in handbrake,

= Check heating, ventilation and air-conditioning system
Check function of instruments,

Check cruise control syshem,
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BEMW Maintenance System - USA

00 00 009 Pre-delivery inspection

General instructions

Repair
Instructions

Technical Data

Service Info

Operating Fluids

Ovner's
Manual

Impartant instructions

After the trial run:

Leak check on engine, transmission, steering system, differential,
gaiters on input shafts, fuel system, clutch system and brake
system as well as cooling systam.

Check and clean inside of vehicle,

Vehicle washed and polished.
Underseal undamaged.
Vehicle without scratches or damage.

Remove seal covers and proleclive covers.

Caution!

After pre-delivery inspection, reset service interval display:

Switch off all consumers.

Switch on ignition, do nol run the engine.

Insert 5HR" into diagnosis receplacle with adapter.

Press and hold down red INSPECTION button - green lamp
{function display) lights up. After approx. 3 seconds, red lamp also
lights up, going cut again after approx. 12 seconds.

Release inspection button - green lamp goes oul

Check service interval display:

All five green LED's must light up.

Yellow LED, and possibly also red LED and INSPECTION panel must
o out.

* 5I-R = Reset bulton for Service Interval Display, Order no. 62 1100
Adapter Order no. 62 1 140
SkA now Order no. 62 1 110

Visual inspaction

Visual inspection
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BMW Maintepance System - USA

General instructions

0000 215 BMW run-in check at 2 000 km ( 1200 miles ) Repalr Technical Data | Service info Operating Fluids | Cwnar's Impaortant instructions
Instructions Manual

Caution!

From model 1983, lollow Quality Certification Procedure Il Gr. 00 refer to 5100 24 92 (3660)

Interrogate fault memories in diagnosls system.

Briaf test

Change engine oil and oil filter at operating temperature, Gr. 11 Gr. 0D Gr. 11 + Only use approved

grades of oil
Change oil In differential at operating temperature. Gr. 33 Gr. 00 Gr. 33 Only use approved

grades of oil
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EMW Maintenance System - USA

General instructions

00 00 220 BMW Inspection | Repair Technical Data | Service Info Operating Flulds | Owner's Important instructions
Instructions Manual
Interrogate fault memories in diagnosis system. Reter to operating instructions
Brief tost BMW diagnosis system
Change engine oil and oil filter at operating lemperature. Gr. 11 Gr. 00 Gr. 11 * Only use approved
grades of oil
Clean |oinls and mounting peinls on throttle valve acluation Gr. 13
mechanism, If necessary, oll'grease.
Chech fuel tank, cap, lines and connections for leaks Visual inspection
Chack cooling system and all conneclions and heating hoses for Cautfan!
leaks; check coolant level and concentration and, i required, top up Every 2 years
{from date of manufactura)
coalant must be completely drained
and changed.
Check condition, rouling, suspension and leaktightness of exhaust Gr. 13
syslem?
Check oll level in manual transmission and lop up if necessary. Gr. 23 Gr.00 Gr.23 Only use approved grades
of il
Check power steering for leaks and oll level, topping up il necessary, Gr. 32 Gr, 00 Gr, 32
Check condition of wheal suspension, track rods, front axle joints, Gr. 31734136 Observe correct tightening torque
pitman arm and fMexible coupling.
Chock self-locking
nuts
GCheck steering system lor backlash in siraight-ahead sefting. Gr. 32




00-28

BMW Malntenance Systom - USA

General instructions

00 00 220 BMW Inspection | Rexpalr Tachn. Data Service Info Operating Fluids | Owner's Impaortant instructions
Instructions Manual

Check differential oil level and top up If necessary. Gr. 00 Gr. 33 Only use approved

grades of oil

Aemove and install front and rear brake linings, Gr. 34 Gr. 34 Gr. 36

chaecking total thickness. If necessary, replace linings.

Check surface condition of brake dizcs. Grease wheel hub cenlers.

Check fMuld level in expansion tank for brake and clutch Gr. 34 Gr. 34 Use approved grade

hydraulic systems, topping up if nocessary. of brake fluid

Caution!

Change brake fluid no later than every 2 years. Gr, 34 Gr. 34

Check brake calipers and gaiters lor leaks. Gr, 34 Gr. 00 Visual inspection

Check connections and lines In brake system for leaks, Gr. 34

damage and correcl routing.

Check ease-of-movement of handbrake cables.

Adjust handbrake.

Check tire pressure and correct il necessary (including spare wheel). Gr, 36 +

Check condition of lires. Gr. 36

If tires have worn unevenly: recommend axle alignment check Gr, 32

(as separate involee lem),
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BEMW Malntenance System - USA

00 00 220 BMW Inspection |

General Instructlons

Repair
Instructions

Technlcal Dala

Service Info

Operating Fluids

Owner's
Manual

Important instructions

Lewvel control, check hydraulic fluid level with laden vehicle.

If necessary, top up hydraulic fluld (not required from 93 model),

Tighten locks on doors, hood and trunk lids and check function.

Qil door and lid hinges, grease door and |id locks,

Check acid lavel'in battery and lop up with distilled water if
necessary.

Check function of air-conditioning system and check flow of
refrigerant,

ﬁaplacn microfiiter in heating and air<conditioning system.
Shorten Intervals accordingly for cars oporatod in dusty
reglons.

Chack lunction of the following items of equipmeant;

lights: headlights, parking lights, reversing lights,

license plate lights, inside lights with delay system,
glovebox light, engine compartment and trunk lights.
Warning equipment: indicator lights, hazard warning lights,

brake lights, horn, headiight flasher and headlight low-beam switch.

Check/adjust beam alignment of headlights.

Check function of Check Control; check indicator lamps for ABS, ASC

and 5AS systems.

Gr. 37

Gr. 37
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BMW Malntenance System - USA

Ganeral instructions

00 00 220 BMW Inspection | Repair Technical Data | Service info | Operating Fluids | Owmer's Important instructions
Instructions Manual

Top up container for windshield wash system / check concentralion Gr. 00 *

of anti-freeze in system. H necessary, top up fluid in intensive cleaning

system.

Check function of wash-wipe system and check alignment of

spray norzles.

Check seatbelts for condition and function.

Final inspeciion and trial run with inspection of road safety: Caution! Increased brake

Brakes, steering system, clutch, automatlc transmission control unit force on syslems with

and mirrors; Politex brake linings.

Broak in handbrake. Gr. 34 Break In handbrakes -

Check all ransmisslons lor leaks,

Caution!

Aner Inspection |, resel service intarval display:

swilch ofl all consumers.

Swilch on ignition, do not run the engine.

Insert SkA" with adaptor in dlagnosis receplacle,

Press and hold down red INSPECTION button - green lamp
{function check) lights up -. After approx. 3 seconds, the red lamp
also lights up, golng out after approx. 12 seconds,

Release inspection bution - remove green lamp.

Check Service Interval Indicator:

All flve green LED s must light up,

Yellow and possibly also red LED and INSPECTION panel must
go oul.

* 5l-A = roset button for Service Interval Display, order ne. 62 1 100
Adapter Order no. 62 1 140
SHR new Order no. 62 1 110

see 34 10 014 in the
Rapair Instructions.

Visual inspection
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BMW Maintenance System - USA

General instructions

00 00 231 BMW Inspection Il = Inspeclion | + Exlra Work Ropair Technical Data | Service Info Operating Fluids | Owner's important instructions
Instructions Manual

Replace spark plugs. Gr. 12 Gr. 12 *

Both Intake silencers: replace alr fliter Insert, Gr. 13

Shorten intervals accordingly for cars operated in dustly regions.

Glean both alr manliolds [Intake volumes)

Replace (both) main fuel filters. Gr. 13 +

it dirty fuel s used, shorten interval accordingly.

{recommended in Callfernia and mandatory in all other States)

Check clutch drive plate for wear Gr. 21

Change oil in automatic transmission at operating temperatura Gr. 24 Gr. 24 Gr. 00 Gr. 24 + Only use approved grades
of oil

Change oil in dilferential at operating temperature Gr. 33 Gr. 00 Gr. 33 n Only use approved
grades of oil

Check galters on output shaft for condition and leaks Visual inspaction

Chack thickness of handbrake linings. Gr. 34 Gr. 34

With autematic stability and traction control (ASC+T):

Replace Mlter insert in intake line Gr, 34

inspect entlre body for rust damage in accordance with the warranty

terms. (al laast every 2 years).

Every 2nd Inspection |I:

Change oil In manual transmission at operating temperature, Gr. 23 Gr. 23 Gr. 23 Gr. 23 + Only use approved

grades ol oll.
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EMW Maintenance System - USA
General Ingtructions

00 00 231 BMW Inspection Il = Inspection | « Extra Work Repair Technical Data | Service Info Operating Fluids | Owner's important instructions
Instructions Manual

Caution!

After Inspection I, reset Service Interval Display:

Switch off all consumars.

Switch on ignition, do not run the engine.

Ingert SkR" with adapter in dlagnosls receplacla.

Press and hold down red INSPECTION bulton - green lamp
{lunclion check) lights up -. After approx. 3 seconds, a red lamp
also lights up, then goes out after approx. 12 seconds.

Release Inspection bulton - remove green lamp.

Chack Sarvice Interval Display:

All five greon LED's must light up.

Yallow and possibly also red LED and INSPECTION panel must
swilch ofl.

* 5I-R = reset button for Service Interval Display, Order No. 62 1100
Adapter Order no. 62 1 140
SkR new Order no. 62 1 110
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BMW Mainlenance System - USA

General instructions

00 00 249 BMW Engine Qil Service Ruopair Technical Data | Service Info Opaorating Fluids | Owner's Impartant instructions
Instructions Manual
Change engina oil and oil filler at operating termperature. Gr. 00 Gr. 11 Dl'mjlrl use approved grades
of o
Only during first engine oll service, (from Model "83):
Chango ofl in difforential at operating lomperalure Gr. 33 Gr. 00 Gr. 33 . Only use approved

Caution/

Atter oil service, resel Service Interval Display:

Switch off all consumers.

Switch on ignition, do not run the engine.

Insert SI-R*" in diagnosis receptacle with adapler.

Press and hold down yellow OILSERVICE"'* button - green lamp
(lunction check) lights up -. Aller approx. 10 seconds, the yellow lamp
atso lights up and goes oul again after approx. 3 seconds.

Release OILSERVICE butlon - green lamp goes oul.

Chack Service Interval Display after approx. 10 seconds:

All five green LED"s must light up logether.

The yellow [and passibly the red) LED and the lettering in OILSERVICE
panel must go oul.

** 51-R = Resel button lor Service Interval Display Order No. 62 1100

Adapler Order No. 62 1 140
SR new Order No. 62 1 110
** Caution!

Roset with the wreng bulton cannot be corrected.
Service Intervals are confused - also refer to BMW Technik -
Aler-Sales Service Information, Gr. 62,

grades of oll
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BN Malntenance System - USA

General instructions
Repair Technical Data | Service Info Oparating Fluids | Owrner's Important instructions
Instructions Manual
BMW Lambda oxygen sensor service (required every 50 000 miles)
Replace Lombds oxygen sensor every 50 000 miles Gr, 11 Gr. 11

Every 3 years from date of manulaciure;

BMW Alrbag system (SRS) inspection

Visual inspectlon to ensure that

all airbag (SRS) components are still in original condition

{no change in shape or position).

Mo unauthorized wiring changes, additional wires or connections
an alrbag wiring harmmess are permitted.

The airbag trim and ripeords must net be frayed, torn or separated
in any other way.

Tha alrbag must not be treated with cleaning agent, lubricant or
protactive agent.

Check that the correct labels (2 off) are titled to frent axle carrier and
on glovebox,
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AR Wintnenancd sy inem L 198s
General Instructions

00 00 259 Addilonal scope recommaended: separate invoice items Repair Technical Data | Service Info Operating Fluids | Owner's Impartant instruclions
Instruclions Manual

Chock steering systam:
steering transmizsion, steering linkages, flexible coupling, Gr. 32 Gr. 0 Gr. 32 Only use approved
gerew connections. grades of all

Check power steering system for leaks, oll illl and condition.

Chack brakes:
brake blocks (remove and relil wheels), brake discs, lines, Gr. 34
hoses, connectlons, fluid level, handbrake.

Cautlon! Gr. 00 Gr. 34 Always use approved
Change brake fluid at loast once a yoar. grade of brake fluid

Check lires and disk wheals:
condition, tire pressure, permitted size (including spare whael). Gr. 36 Gr. 36

Check lighting:
head|lghts, auxiliary headlights {including beam alignment), parking Gr. 83
lights, tail lights and reversing lights, license plate lights, instrument
and infa’ panel lights, glovebox lights, engine compartment light and
trunk light, indicator and hazard warning lights, Check Gonltrol,

ABS and Alrbag warning lights.

Check warning system:
horn, headlight flasher, indicator lighls, hazard warning lights,
brake lights,

Check windshield wipewash, headlight cleaning system:
wiper blades, wash system (windshleld, headlights where appropriate Gr. 00 +
and intensive cleaning system), fluid container (fluid levelanti-freeze),
spray nozzie adjustment (windshield ahd headiights) and, where
necessary, luid lavel for intensive cleaning system.

Check salety belts:
condition and function, Gr. 72

Clean cassette player head and align rollers every 50 - 100 hours
or more often If sound quality is poor.

Final Inspectlon and trial run with inspection for road safety: Caution! Increased brakea
Brakes, steering unit, clutch, automatic transmission control unit action on systems fitted
dnd mirrors. with Politax brake linings.
Comment:

Repalr and adjustment work as separate |nvoice ilems.
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11 00 D38
00 00 249
11 00 050
1112 002
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051
11 33 062
11 51 000
11 53 000
11 61 056
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Y OB TN TP TVEIIOONY: - ool AR B A 0 i R N 11- 0/
CylinOar COmMPIBE IO — BB i i B T i 11- 01
BMW engineg Oil SBIVICE .......ccoiriiiiieie it s s sas s s ane s e 11- 02
ENinG — 1ornoVe BN INBIEI . ammimmmss ohbimamssinssonssmasasnys donskadesasssss kaassss sas ks iH a8 sa 00 xasmans 11- 0/3
Cylinder head cover, right or left — remove and install/seal ...........ccccocvveeirnierninsieincnn, 11-121
Cylinder head, left — remove and INStall ........ ... 11-121
Oil pan, upper section - remove and install or replace ............. SRR AR PR SR A SRR 11-13/1
Timing gear, upper section — remove and install, seal or replace ........cccceceernrivicecineeeninns 11-14/1
Timing gear cover, lower section — remove and install, seal or replace .........cccccvvvviviinnnn, 11-14/1
Timing gear, lower section — remove and install, seal or replace .........cccccccvrviieviccscneeernn, 11-14/2
FROWNIBEY — FEDTRER oo ooverarabianrasasais s brare oas o ST ara v vam s eSS VS o0 o' b P SO S s 11-221
Vibration damper DUb = PBPREDE ... iiissssmmsmnsisios s s imnsusbinusssassssssasssns s bussvnasssn scs mavacs 11-23/1
Alternator drive Delt = replACE ... s s s s 11-28/1
Camshaft, Telt or fght = TePR0E ... i micamaiiiieiisyasastessimi i isasasisn s v v i i i 11-31/1
T ey o o = T B e S i il 11-31/1
All hydraulic valve clearance compensation elements — replace .........ccceerrnnisescnenenn 11-33/1
Water pump — remove and install Or rEPIACE ......cocvvvivriiiiimiiiiesssses s siasssssesesnssscrbasssseses ries 11-51/1
Coolant thermostat — remove and install or replace ... 11-53/1
Sealing flange for air intake manifold, left or right —replace .......cccecveveeeeeeeee e 11-61/1
All exhaust manifolds — remove and install or replace ..o, 11-621

For additional work, refer to “Construction Group Repair Instructions”
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General Information 11 00 039 Checking compression of all
- cylinders (M70
Caution!
High voltage - danger of death!
Cylinder conliguration: Disconnect powar supply Irom ignition coils.
Disconnect fuel pump relay and OME main
Cylinders 1. 6, viewed in direction of ravel, are arranged on the right side of the vehicle, ralay.
starting with cylinder 1. Meote instructions on compression check,

reler to General Data MG12
Cylinders 7 .. 12, viewed In direction of travel, are arranged on the left side of the vehicle, starling
with cylinder 7

Air manilold, throttle bedy and air filter with mass air flow sensor for each cylinder bank are
areanged on the opposite side o thelr respeclive bank.

) ) Remaving all spark plugs,
The operations describod apply to both cylinder banks: il special explanations are required, the rafar 16 12 12 011

proceduras lor each cylinder bank are described separalely.
Inserl special tool 11 0 226 in spark plug

thread by hand,
Geaeral inslructions lor operations on valve liming:

Mote:
It operalions on the cylinder head are performed where the camahall was removed, please note Check condition of seal and replace il necess-
thie tollowing: ary.

Thae hydrautic valve tappets expand withoul load being applied by the camshalt and, after
installation, require some lime before thoy compress back down. This means thal, if pars are
assembled in rapld sequence, even the “closed” valves may slill be open and in direct contact
wilh the piston.

Connect up special teol 11 0 224 (com-
pression lester),

Maole the Tellowing wail periods between installation of the camshatt and mounting of the cylinder
e
ambient tlemperature 20° C 4 ming,
1W*C-20°C 11 mins.
0P e-10°¢ 30 mins.

Depress accelerator and actuate startar until

11 0224 compression slops rising,

Comprassion pressure

After assembly of the camshall and the timing chain, wait for the lollowing perlods bofore wrning
the engine crankshaft:
ambiont temperature 20° C alter 10 mins,
107 € - 20° C after 30 mins.
0 C - 10° C alter 75 mins.

Goneral instruchions for work involving the gaskels:

HApply a bead of cement to all contact points and a thin, even coal of Hylomar S0 32M°* to — e : ; i Mote:

datermine lhe lacation of the gaskels. -| sp:cdial tool 11 0 162/ 166/ 167 can still be re-
us

1
]

|
1
|
1
1
AZINIBAH |

** Refer 10 BMW Parts Service
L8 F

Refer 1o Technical Data
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00 00 249 BMW engine oil service
MO

(change engine oil and oil filter)

Tha oil change should be performed al opera-

ting temparature,

Drain oil from ail filter into oll pan by opening
the all tiler cover.

Remowve ail filter from oil filter cover.

Installation:

Mote installation direction of lilter.
Filter must locate in cover.
Installation:

Replace O-ring in oil filler cover,

Tightening torque 11 42 2AZ°

* Refer to Technical Dala

7011237

Once oil filter housing has been drained, open
oil drain plug.
Drain or draw ol the oil,

Installation:
Fit a new seal.
Tightening torgue 11 13 1AZ*

Fill with engine oil

Switch on engine and run at idle speed until
ofl indicator lamp goes out.

Switeh off engine and check oil level (vehicle
on level grownd].
Engine oil grades **

* Refer to Technical Data
** Refer to BMW Operating Fluids
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11 00 050 Removing and installing en-
gine

M0

hemove ratidior anb expansion tans,
refar to 17 11 500

Remaowve ransmission,
riter 1o 23 00 025, 24 00 026,

Caution!
Te prevent damage 1o the heating connection-
s, special tool 00 0 200 or special tool 11 0010
used for removal ol transmission must remain
in place until engine is attached to special tool
11 0300,

Lift engine heod into assembly pesitien,
Disconnect damper strut on engine hood, com-
pletely open engine hood and secure wilh one
scraw on each side (left and right).

Remove complete mass alr llow sensor with
suction gaiter and upper seciion of filter irom
left and right sides.

1158 U

Remove windshield wash container and place
to one side.

Drain oil from il filter into the oil pan by open-
ing the ofl filter cover.

Instailation:
Fit mew gasket.

Discennect oil lines from oil filter.
Remove connecton.

Instaliation:
Fit mew seals.



ATy 7 1
Fgé‘\j i) /J: ?,\“v I Uncllp dlagnostic plug.
- 5 i -

Disconnect oll level sender plug.

LR} L . s
1 o W“@ = ’__::—'--.
Af ;@pﬁw‘? T mAnmw

Disconnect ignition leads and connec- Pull both plugs off of tank venting
tlens on left and right Ignition coils. valves.

Disconnect hose.

important!
Don't mix up plugs.

Unscrew right Ignition coll. Pull off oll catehing tray

Unscrew lead for D+ (thin lead) on the

Pull off plugs (1 ... 4).
alternator and pull out of rubber cap.

Inslaliation:

1 = Pulse sender Cyl.1...6

2 = Cyl. identifier  Cyl.1...6

3 =Cyl. Identitier  Cyl.7..12
Cyl. 7

= 4 = Pulse sender Ry P |
A7

i‘(lt( ’“\] m}n\hmw
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Unscrew bracket.

Full plugs out of helders.,

Pull plugs off of fuel injectors.

Diseonnect plugs on left and right
thratlle valve assemblies.

Unscrew electric lead duct on rear end
of englne.

Pull vacuum hoses ol of pressure reg-
ulators.

instaliation:
Hote arrangement of hoses.

Pull off both plugs on alr Intake mani-
folds.

Pull off plugs on temperature sensors
an rear end of engine.



Arrangement: Unscrew AC compressor on engine.

1 Temperature sensor - DME
2 Temperature sensor - EML
3 Temperature sensor - lemp. gage

Nota:

Hoses remaln connected.

Mount side of AC compressor on
wheel house.

Unscrew cool air guide for alternator.

Lift off and move back electric lead
duct.

Unscrew connectlon for alternator on Unscrew fuel plpes (1 ... 2)

B+ connection paoint.
Instaitation:

Arrangement of Fuel Pipes:
1=Cylinders 1 ... 6

2 =Cylinders 7 ... 12

Unscrew fuel retumn pipe on rear end
of engine to the right.

Unscrew connections for starter at con-
nection point on right wheel house.
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Unscrew heal shields an left and right
thrust struls,

Unscrew heatl shlelds on righl exhaust
manifolds.

Unscrow right exhaust plpes on ex-
haust manifolds and remove,

Irmpartant!

Tighten exhaust plpes only alter Instal-

lation of the engine and complete ox-
haust assembly.

W

7

ﬂ*ﬁ{r ®

|
I\

%

32 18020

mn s

Instaliation:

Replace sell-locking nuls.

Lubricate tapers of flanges with CRC**

LU PR B,
Press springs (2) flat uniformly by
tightening nuts (1) with a torque of 10
Nm (7 ft. Ibs.).

Loosen nuls (1) 1 and 1/2 turns after-
wards.
Flanges must be parallel to each olher
after finishing Installalion.
Springs must not be pressed flat.
The plpe with compensator must be
tightened last due to the danger of tor-
slon.

Draw oll out ol power steering pump’s
supply tank.

Unscrew hose on supply lank.

** Source of Supply: HWB



Unscrew brackal for ASC+T line and starter
maolor support from anglne block.

Caution!
Batdre removing special teol 00 0 200, always

Liit oul starter motor. F A § i /;,r §-" | install special tool 110010 since otherwise
i P o Sy tha angine makes conlact with the spigot neck
A o7 4 LT of the heating unit, causing damage.
,{"i"{, Ao ke Install special tool 11 0010,
L " " "E
. .“I W __r" B s
el g F ot -

Unscrow ASC4T lina from filter, Aemove special toal 00 0 200,

S o

EEMG Sl
Aemove bracket and hydraulic line from G Attach special tool 11 0 000 1o the brackets.
J-phass govarnor, .

Fit heating hoses frdm colart manitold and
coolant pipe batweoen haallng lirewall and an-
gine,

Unacrew ground lape from engine support
arm.

Unscrew enging mounl on lell and right sides.
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Remove guide tubeo for oil dipstick.

installation:
Mote arrangement of seal and disc.

Ralse engine slightly and remowve right englne
support brackel.

Lift engine and furn back to the right.
Guide exhausl pipes Lo lelt of steering splndie
when lilting out.

Ingtallation;

On version with automatic transmission:
Bafore installing the engine, install oil cooler
lines in the correct position.
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11 12 002 Removing and installing /
sealing left or right cylinder
head cover

Remove the following components:

- Ajr inlake manitold
(11 61 056 without "both gasket laces”)
- Protective cover for distributor cap and
ralchet band
- Cylinder head cover with gasket

11 12 105 Removing and installing left

cylinder head

Remove the followling components:

@ @ ®§ -8 @ i

Engine (11 00 050)

Support arm for left engine mount
Support for latt and right assambly frame
Engine In assembly frame

Raar left heat shield on A manilold
partially installed

Flaxible hosas on laft of manifold

Injection plpe with E valves on left and
right

lg!;ﬁiunn line pipe on left and right
manifold

Left and right distributor caps

Manifold with noise insulation strip on laft
and right

Yalve cover with gaskel on leftand right
sides

Distributor finger housing and adapter
housing with gasket on left and right
Drive belt tensioner lor alternator

Timing case cover with gasket

Chaln tensionar

Top sliding rall for timing chain

Sprocket wheel on left and right camshaft
Engine in TDC position, disconnect, check
timing

Sliding rail for laft.timing chain

Upper tming case wilh gasket

Coolant connecting duct with gaskel

and rear O-ring

Cylinder head screws on left, torque

and torsion angle 120°

Cylinder head with gasket on laft

Measure amount by which piston protrudes
Clean crankcasa

Clean cylinder head

Clean base of piston



11-131

11 13 010 REMOVING AND INSTALLING
OR REPLACING UPPER OIL
PAN SECTION

Remove following paris:

Transmlisslbn (23 00 025, 24 00 024)
Clutch pressure plala on drive plate
{only manual transmisslons)
Windshleld washing fluid tank

Qll dipstick gulde tube

Both nuts on bottom engine mounts
Splash guard

Draln and fill engine oil

Level sender plug

Lower oll pan section

Clean seallng surfaces

Level switch

Q-ring

AC compressor drive bell tensioner
Drain hose fram ol filler to oll pan
Flywheel

Ride level control oil pipe holder
Power pump holder on ofl pump

-
-
P~
—
-—
-—
-
-
-
-
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11 14 102 REMOVING AND INSTALL-
ING, SEALING OR REPLAC-
ING UPPER TIMING CASE

Remove following parts:

= Both cylinder head covers

= Ol eatch tray on timing case cover

- Fan

~ Distributor caps left and right, igni-
tion leads

—- Distributer arms, adapters and dis-

tributor housings left and right

Alternator drive bell and tighten

Alternatar drive belt tensloner

Upper timing case cover and gaskel

Set and hold engine In TDC

Chain tensioner

Adjust chain tensioner

Upper chaln gulde rall

Both sprockets

Check timing

Left guide rall

Upper timing case and gaskel

I I I

11 14 110 REMOVING AND INSTALL-

ING, SEALING OR REPLAC-
ING LOWER TIMING CASE
COVER

Remove following pars:

Upper Uming case (11 14 102)

Lower oll pan sectlon

Coolant hose on thermostat housing
left, right, upper

Coolant hose on expanslon tank bot-
tom

Coolant hoses on radlalor

Fill coolant

AC compressor drive belt tensioner
Pulley on water pump

Vibration damper on hub

Wrench on hub (ST 11 2 230)

Central bolt for hub

Hub with puller (ST 00 7 501)

Upper oll pan secllon loosened par-
tiall

Tlmrng case cover with seal and
gasket (ST 11 1 210, 11 1 220)

" ST = Speclal Tool



11-14/2

11 14 115 REMOVING AND INSTALL-
ING, SEALING OR REPLAC-
ING LOWER TIMING CASE

Remave following parts:

- Upper liming case {11 14 102)
= Lower oll pan sectlon
- Lower liming case cover (11 14 110}
- Water pump
- Replace O-ring
- Tensloning rall and chaln
- Lower timing case and gaske!
(ST 11 1 210, 11 1 2209

5T = Speclal Tool
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Installation:
[ Cantor drive plate with
i special lool 21 2 120,

11 22 000 Replacing flywheel | T,
M70 _! / oz

Remove transmission, |

see 23 00 025
i

F ] (el .'

' R |

L l'_@_ﬁ_'uf Pkl e |

== . Arrest flywheel with special tool 11 2 070 Unfasten fywheal.

x ’:”: 5 =,
= 1 __‘- - e T
."-:\ -\\ “'E.{Iﬂ,---_‘ 11143 € |

1
‘ Unlasten screws, applying even pressure.
|

installation:
Remove pressure plate and drive plate. Clean thread for flywheel scrows in the crank-
shait.

Instailation:
Mote dowel pins.

Tightening torque 21 21 1AZ°

.
' AR \ | Eb

|
:LJ@ 6011151 E |

PN

L,
F Installation: _qi Installation:
T i 1 Flywheel Hata hollow dowals,
[ 2 Drive plate \| Install new micro-encapsulated screws.,
| 3 Pressure plate H\I"\-.fl_l-: Tightening torque 11 22 1AZ*
| ]
Caution! 'llir‘.'ﬁ'ﬁ -
Note direction of installation of drive plate. W =
]
72
5 @ )
WA
@I ; /l;‘__[q"m 11152 E

* Refer to Technical Data
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11 23 031 REPLACING HUB FOR
VIBRATION DAMPER

Remove lollowing parts:

- Fan

-~ Splash guard

= Water pump pulley

- AC compressor drive bell tensioner
- Tighten drive bell

= Allernator drive belt tensloner
- Tighten drive belt

- Vibratlon damper on hub

— Hub with puller {ST 00 7 501)
= Radial oll seal (with puller)

- Wrench for hub (ST 11 2 230)

ST = Speclal Toal
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11 28 010 REPLACING ALTERHATOR
DRIVE BELT

Remove following pans:
= Qll catch tray on timing case

- Fan
= Drive belt



11-3111

1131002 H:gl!tacing left or right cam- 11 31 051 Replace timing chain
s

Remove the following components:
Remove the lollowing componants:
- Lower timing case cover (11 14 110)
Uppar liming case cover = Engine into TDC position
- Finger - Tensloning rall and chain
Qil line tor camshatt
Bearing cover lor camshatt
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11 33 062 REPLACING ALL HYDRAULIC
VALVE CLEARANCE COM.-
PEMSATING ELEMENTS

Remove following parts:

- Both cylinder head covers

Fan

— Drag lever with {ST 11 3 180)

~ Hydraulic valve clearance compansat-
ing elements

1

ST = Special Tool
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11 51 000 REMOVING AND INSTALLING
OR REPLACING WATER
PUMP

Remove fallowling paris:

- Splash guard

- Fan

- Alernator drive belt lensioner

- AC compressor drive belt tensioner

-~ Pulley on waler pump

- Coolant hose on thermaostial houging
laft, lop and right

- Wlbration damper and hub

- Coolani - drain and 1l

- Cover for thermostat housing

- Walter pump with O-rings
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11 53 000 REMOVING AND INSTALLING
OR REPLACING COOLANT
THERMOSTAT

Remove lolliowing parls:

Splash guard

Coolant - drain and fill

- Fan

- Cover for thermostal housing
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1161 056 REPLACING SEALING

FLANGE FOR LEFT OR
RIGHT INTAKE AIR
MANIFOLD

Remaove lollowing paris:

Alr box complele an flrewall

Covar for fuel injectors

Upper air cleaner section with alr
mMass: aensor

Plugs on left and right throttle valve
assoemblies

Plugs for fuel Injectors

Plugs for pulse sender and cylinder
Identifier

Electric plate partially

Injection plpe complete on manilold
Fuol feed plpes

Funl return pipes

Fuel Injectors with vaseline
Windshield washing fluld tank If nec-
casary

Ignition leads on manifold

Intake air manifold

Boih sealing Hanges
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11 62 145 REMOVING AND INSTALLING
OR REPLACING ALL
EXHAUST MANIFOLDS

Aemove lollowing parts:

Upper alr cleaner secllon with alr

mass sensor lefl

- Clamp on split pipe lefl and right

Heat shlelds on manilolds lefl

Heat shield on steering gear

-* Man!lold/splil plpe balls lefl

- Fronl manifold with gaskets (lefl)
Rear manitold with gaskets (left)
Nuts on staybolls

*Siaybolls for left manifolds in head

- Upper alr cleaner seclion with alr
mass sensor right

Windshield washing fluld tank

Oil dipstick gulde tube

Heat shields on manitolds right
Front manifold with gaskets (right)
Rear manitold with gaskets (right)

Huls on slaybolls

Staybolts far right manifolds In head

]



11 Engine M60

11 00 039
00 00 248
11 00 050
11 12 004
11 12 005
006
105
106
107
110
111
112
1113010
020
11 14 080
085
141
151
11 22 000
1123010
031
1128 010
1131010
011
015
11 41 000
11 42 020
11 51 000
011
11 53 000
325
11 61 050
1162 142
143

Ganaral Infomation mannniinsim iR s s SR 11- 0M10
Compression check — all CYINAEIS ....cccvr e 11- 010
BN ANgire Ol BRIVIBE oo iy i v s g s o Ny RS L RSB AAT i 11- 011
Engine — ramove and INSLAIL ... maicaioie siiisssins s s dm s s sivsamsassas as i i 11- 012
Both cylinder head covers — remove and install/seal ... 11- 12110
Left cylinder head cover — remove and install/Seal .........ccccceeeeececicmcimrsen s nssssess s e e e e 11-12/13
Right cylinder head cover — remove and install/seal ............coooieiiiiiiniiinscrs e e 11-12/13
Left cylinder head — remove and inStall ... i s srsssssns sres s 11-12/14
Right cylinder head — remove and install ... s 11-12/14
Both cylinder heads — remove and install ... s 11-12/15
Left cylinder head gasket — replace ... et s 11-12/15
Right cylinder head gasket — replace ...........ccccoeveiimiissisisse e 11-12/16
Both cylinder head gaskets — r@place .......c.cciiiiiicscinmiiniiisssisssssssesrsens s ssnrassassnsmsesssans 11- 1216
Upper section of oil pan — remove and install or replace ..., 11-13/10
Lower section of oil pan — remove and install or replace ...........cccoveceiiinsneer e 11-13/13
Top left timing case cover — remove and install, seal or replace ... 11-14/10
Top right timing case cover — remove and install, seal or replace .......ccccececviviiiicini i, 11- 14/11
Radial seal in lower timing case cover — replace ...t aeree e 11-14/13
Crankshaft radial S8al — rEPIACE .....coooviiee e e e e e s e sessssssm ssesssssnsnss s s senesssnsnns ansssrees 11-14/13
Flywheel — remove and install or replace ... .. ..o eeee s ia st s s iesesmsnessesne e 11-22/10
Vibration damper — remove and install or replace .............ccccevieirneene SRRk PLL SRk 11-23/10
Hub for vibration damper — remove and install or replace ... 11- 23110
Alemator drive DBIL — TEPIACE ........ciiiiviirimmiirmsisaseermmsinrrassasssssea st rnnsasssssssaires sssnnsessnsnns nssnrses 11- 2810
Timing of camshaR{s) — adust ... iiess s s ssase s s s e mes AR s e s 11-31/10
Left camsShall — TEPIACE .. ss e e s e e sessssse s s ne s s ensaesmbsnsens 11- 3111
Right camshalft — replace .. LT IR | ba= i 2 &t
Oil pump — remove and |n5tall or rEpIace ........................................................................... 11- 4110
Complete full-flow oil filter — remove and install, seal or replace .........cccvveeevvevsisenecvinnnn 11- 4210
Water pump — remove and install or rePIACE ..o e essssss s ssnsssessees s rens 11- 5110
Pulley on water pUmMP — TEPIACE .. mississnssisisisssis s ssisioness o sbuvissassns asesvsiss 11- 5110
Coolant thermostat — remaove and install or replace ... e 11- 53/10
Coolant manifold — remove and install or réplace .......ccccvvviviiimimmmm e rrrsssrsesssreresssssssssssrerens 11- 53110
Intake air manifold — remove and iNstall ... s 11- 6110
Both left exhaust manifolds — remove and install or replace .........ccoevveiiviivercrieressis e 11- 6210
Both right exhaust manifolds — remove and install or replace ... 11- 62/12

For additional work, refer to "Repair Instructions for 7 Series E38"
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General information
MAGO

Cylinder configuralion:

Cylindars 1.4, viewod in diroclion ol travel, are located on tha right side of the vehicle, wilh
cylinder 1 al the fronl.

Cylinders 5 . 8, viewod in the direction of travel, arg located on 1he et side of the vehicle, wilh
cylindar 5 al the Ironl.

The operalions described apply to both cylinder banks: if special explanations are required, the
procodures for each cylinder bank are described separalaly,

General Dala for operations on the valve fiming sysiem:

It gporalions on the cylindar head are performed where the camshall was removad, please note
the fellowing:

The hydraulic walve lappels expand wilhoul load being applied by the camshall and, alter
inglaflation, require some Lime belare they compress back down. This means that, if parls ara
assombled in rapid sequencae, aven the “clased” valves may still be open and In direct conlact
with the piston.

Hote the lollowing wail perieds bolwean installation of the camshall and mounting of the cylindar
haead:
ambient lemperature 20° C 4 mins.
10°C-20°C 11 mins,
0°C-10°C 30 mins,

After assembly of the camshalt and the timing chain, wait for the following periods belare turning
tha engine crankshafl:
ambienl lemparalure 20 C after 10 mins.
10° € - 20° C atter 30 mins.
0°C - 10° C ater 75 mins.

Goneral insiruclions for work invalving Ihe gaskols:

Apply a bead of cement to all contact points and a thin, even coat of Hylomar SQ 32M" to
dotermine the location of the gaskels.

vl Hm‘wﬂtu BMW Parts Service

LR R el ]

11 00 039 Checking compression of all
cylinders

MGD

Caution!

High valtage - danger of death!

Interrupt power supply lo ignition coils.
Follow Instructions an compression testing,
refor to Genaral Data MG12

Repair Instructions lor 7 Series E38

Disconnect fuel pump relay and DME master
relay {installation: electronics box),

rafer to Electrical Treubleshootling Manual
(schematics) 8 Serles EN

Directory of components T000.0

After checking interrogate fault memory and if
necessary reclily faulis. Cancel fault memory.
Subseguent procedure,

refer 1o 11 00 039

Repair Instructions Series 7 E38
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RRS
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00 00 249 BMW engine oil service
]

Change engine ol and ol lliter

Unscrew and remove oll liller cover.

Mote:
Qil lowsa-out of the oil flilter housing into the
gil pan,

Installation:
Tightening torque 11 42 2AZ2*

Aemove oll fiiter from the ail Tilter cover.

Installation:

MNole instaliation direction of the ofl filter in-
serl. Oll filter insert must engage in the oil fil-
ler covar,

Installation;
Fit new seal.

* Refer to Technical Data

Qnce the ail has drained out of the oll filter
housing, epan the ol drain plug or draw off
the ail.

Installation:

Replace seal.
Tightening torque 11 13 1AZ°

Top up the engine ol level.

Switch on engine and run at idle speed until
the oil display lamp goes out.

Swilch off engine and check the oil level.

Mote:
‘vemcie onievel ground.

Fla-!nr to Technical Data
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g

= x1za7s

11 00 050 Remaving and installing en-
gine (M6

Interrogate the fawll memory in all the control
units,

Folldw instructions on disconnecting and con-
necting battery, refer to General Data HG12
Disconnect batlery ground lead.

Remove aulomatic transmission,

refer to 24 00 026

Lil engine hood inlo assembly pasition, Fully

extend gas strut on engine hood, fully open en- -

gine hood and secure with one screw on each
side (lef and right).

Remove radialor with expansion tank, refer to
17 11 000,

Remove left and right heat batile plates from
front axle carrier.

Remove left and right rear heat baffle plates.

Partially remove rubber seal from air manifold,
Twist mounting (1 ... 3).
Remove screws on left and right sides.

Lift off trim (4} and micrelilter [S).

Remove upper section of suction filter with
mass air llow sensor.
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Remove loft and right cable ducts.

These operations are described in the section
on Removing Cylindar Hoad,

see 11 12 004,

Male:

i necessary, disconnect the conneclors
beside the liming cases if this facilitates the
task of lifting out the engine,

Disconnect accelerator cable.
Press together both lugs on the nipple mount
and press oul the actuating lever,

Press nipple out of nipple mount.
Remove Bowden cable from nipple mount.

32 12 250

A 13 0055

Remove Bowden cable (2) from rubber mount

{1
Press rubber mount (1) out of brackel

Remove accelerator cable from guide (1) and
place lo one side.

Press plastic locking unit in and remove Bow-
den cable from ASC throttle valve.

Disconnect cable from positive terminal,

/‘
I

38 35 020
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O 43

Remaowve heating hoses fram coolant manifoid
and coolant tube batween heating firewall and
engine.

Remove 3-phase alternator,
see 12 31 020

Remove complete main Tlow oil Nilter,
see ) ¥e U,

Unlasten vane pump from bracket and tie to
one side,

see 32 41 060 Repair Instructions for

7 Series E32.

Mata:
Lines remain connected.

Caution!
Gatch fuel as it escapes.

Remove fuel iIntake and fuel return lines on in-
jection tube,

A e

ST

Draw off oil from container for power steering.

Romove hose frem eil container.

Remowe bracket and hydraulic line from 3-
phase governor,

! necessary, remove hydraulic line for ASC+T
filter and remove from lower section of oil pan.
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Unfasten hydraulic line from back of lower sec- Arrangement of rear engine mounting.

tion of oll pan.

=¥ TTaseal TN N/ |
3-._,-"‘——\_.____‘—-\_:#“ i “\a:\_‘-,ﬁ\_ i
i R
4154 SENRN |
. '\-\..IL‘\ \\m } Ix B0 E

e i e —— e e — e -

Unfasten lett and right engine mounts. |
Remove ground tape from engine support arm.

Lift out engine using special ool 11 0 000,

Installation:
Tightening terque 11 81 1AZ/ 242°

e
3 31 003 {

Unfasten air conditioning compressor from
support block, see B4 52 020,

Mote:
Lines remain connected.

Caution!
Only lift engine using the mounting lugs pro-
vided for this purpose.

Arrangemaent of front engine mounting.

* Reler to Technical Data
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11 12 004 Removing and installing /
sealing both cylinder head
COVErs

MG

Aead out error memaries of all control unlts,

Disconnact batery nagative lead,

Lower clips off manilold cover,
Unscrew bolls,
Remove cover and insulation material.

Romowve hoso o idie speed actuator and re-
move dust cover betweon throltle body and
mians air llow sansor.

Romove covers lrom ignition colls.

32 17 M4

g

Remove conneclors from ignition colls on
bath cylinder banks.

Disconnect plug connection on mass air flow
Sensor.

Remove tank venting valve from brackel, soa
1390 500.

Disconnect all plug connections on left cable
duct:

(1) camshalt sgnaor

(2) and (3) knock sensors

Caulion!

Incarract installation of plug connections (2)
and (3) causes engine damage.

Hole instructions,

see 12 14 610/ 611.

Disconnect pipg connection on oll level switch.
Remowve cable guide to ol level switch,
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R

Disconnect all plug connectlons on right cable
duct:

{1} and (2) knock sensors

{3) TOC sensor

Cautign!

Incorrect installation of plug connectiens (1)
and (2) causes angine damage.

Hole instructions,

sea 12 14 8107 611,

Disconnecl plug connaclions:

(1) temperature sensor for intake alr
(#) throttle valve potontiomater

{3) idle speed actuator

Disconnect engine connoctor from left and
right cable ducis.

Remove lall and right cable ducts from
bracket and lold 1o one side,

[

L &
- ®

Remove Ignition coils from both cylinder
banks, sea 12 13 011,

Unfasten leflt and right retainers.

40 110 E

Installation:

Layout of retalning elements:
(1) nut

{2) washer

(3) rubbar seal

60 11 001 E

Installation:
Check gasket and replace if necessary.

Coat the entlre clreumference of the outer and
inner grogve and the sealing face of the cylin-
der head cover with rubber antl-Iriction com-
pound, e.g. glycerine™.

Press the inner gaskel into the cover groove
with no lorsional stress, starting at the four
corner radil,

G0 11 e E

** Source of Supply: BMW Parts Service
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[ e
‘ installation:
Align outer gaskal loosely over the cover
groove. Secure gasket in the cover groove,
-starting al the four reverse corners (1) and
prass into groove with no torsional stress.

Instaliation:
Coal the contact laces of the joint with Hy-
lomar 5O 32 M** liquid sealing compound.

Installation:

Check for correct seating of gaskel on back of
cylinder head when Installing the cylinder
head cover.

nstallation:

Attach two relainers lo the locating polnls,
withoul proload at this stage, and ailgn the
cowver. Install all the other retalning elements
and tighton crosswise, radiating out from the
canter.

G018 DA i |

** Source of Supply: BMW Parls Service
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11 12 005 Rémoving and installing /
sealing lelt cylinder head
cover

MG0

This operation is described in the seclion on
ramoving and installing ¢ sealing both eylinder
haads,

gae 11 12 004

11 12 006 Removing and Installing /
sealing right cylinder head
covar

M GO

This aperation is described in the section on
remaving and installing / sealing both cylinder
heads,

sea 11 12004 ,
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H 11 602

11 12 105 Removing and installing left
cylinder head

M0

Ramove right pop-up headlight,
refer to 83 12 460

Remove support lor pop-up headlights and
lower section of intake filter housing.

Remaove both cylinder head covers,
refer to 11 12 004

Remowve intake air manilold,
refer to 11 61 050

Remaove coolant manifold,
refer to 11 53 325

Remove both lelt axhaust manifolds,
refer bo 11 G2 142

Unfasten air conditioning compréssor from
mouwnt,
refer Lo 64 52 020

Nole:
Lings remakn connecled.

Subseaugnl orocedure,
reder to 11 12 105
Repair Instructions Series 7 E38
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" ' b J ‘“T y
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11 12 106 Removing and installing
right cylinder head

M0

Remaove right pop-up headlight,
refer to 63 12 460

Aemove supporl for pop-up headlights and
lower seclion of intake fliter housing.

Remove both cylinder head covers,
refer to 11 12 004

Remove Intake alr manilald,
refer to 11 61 050

Remove coolant manilold,
refer to 11 53 325

Remove bath right exhaust manilolds,
refer 1o 11 62 143

Unlasten air cenditloning compressor fram
maount,
rofer 1o 64 52 020

Mola:
Lines remain connected,

Subseouvgol orpcedure
refer 1o 11 12 106
Repair Instructions for 7 Serles E38
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11 12 107 Removing and installing
both eylinder heads

ME0

This operation i6 described in seclion on re-
meving and ingtalling right / lefl cylinder
heads,

reder 1o 11 12 105 7 106

11 12 110 Replacing lel cylinder head
gasket

G0

This oparation is described in section on re-
maving and installing right / left cylinder
haads,

refer to 11 12 105
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11 12 111 Replacing right cylinder 11 12 112 Replacing both cylinder head
head gasket gaskets

MG0 M0

This operation is described in soction on re- This operation i3 described in section on re-

maoving and installing right / left cylinder moving and installing both cylinder heads,

heads, refer to 11 12 107

refor to 11 12 106



11-13/10

22 a6

11 13 010 Removing and installing or
replacing upper section of

oil pan

M G0

Remove axhaust assembly,
son 18 00 020,

Pull off hose to idle speed actuator and re-
mowve dust cover betwaen Lhroille body and
mass air llow sensor,

Remove fan,
Use special tools 11 5 040 and 11 5 050,

Cautien!
Left-hand threads.

Unfasten full-flow oil filter, lilt out of bracket
and press forwards.

Note:
Hoses remain connected.

Lovar clips out of manifold cover,
Unscrow bolts.
Remowve cover together with nolse insulation.

Unscrew and romove splash guard.

Ramove lelt and right heat baffle plates from
frant axle carrier.

Remove lelt and right rear heat baille plates,



11-13/11

- e : Remove adjustment plale and drive belt irom
. ot S el . air conditioning compressaor,
Pt : 5 ' | see B4 52020,

Unfasten air conditioning compressar from
maounting bracket,
sea 6452 020,

Mole:
Lines remain connected.

H DT E

Remove alternator drive bell,
see 11 28 010,

Unlasten vane pump from bracket,
sea 32 41 060 Repalr instructions
for the 7 Series E32.

Nate:
Lines remain conneched.

Unscrew left and right engine mounlts.
Remove ground lape from engine supporting
arm,

Installation:
Tightening torque 1181 1AZ/ 2AZ*

* Refer to Technical Data

.

STy - }/? b o2
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31 31003

Remaove cooling air guide for J-phase alterna-
tor.

Lift up Iront of engine with special tosl
00 0 200.

impariant!
Mote gambetweaen engine and splash guard.

Remowve right engine mount,

Unfasten mounting bracket for air condition-
ing compressaor.
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Unfasten dip stick guide from oil pan.

Remaowe camshall sengor,

Remove tank venling valve lrom bracket,
see 13 80 500.

Untasten top of dip stick gulde.

Unfasten water hose from brackel between ex-
pansion tank and water pump.

Remove dip stick guide by pulling upwards.

Installation:

Pull water hosa to one side.

Place disc and O-ring in oil pan bore,
It necessary, replace O-ring.

sy
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o . see 11 13020,
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__" Remove complete lower section of oil pan,
]
]

Remove return line between oil filter and oifl
pan.

installatiomn:
Raplace the sealing ring.

Remaove ail lines for automatic transmission
from vane pump.

Remove oil pump,
see 11 41 000
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Unfasten scrows in oil pan. 11 13 020 Removing and installing or
Remove upper section of oil pan by pulling for- replacing lower section of
wards, oll pan
M B0
A 110014
. Installation: Drain angine oil,
: e’ Clear sealing faces of gasket residus and This operation is described in the section on
= 9 2T - i ;hﬂ'i;. | clean, the BMW engine oil service,
i’ * || Coatcontact edges of sealing face with liquid sea 00 00 249,
{1 . | sealing compound Hylomar S 32 M*™
i | Replace seal.
"-J"! B S . S0 o i ‘i :
oA i
|
| i - 8011 {EAE ‘
instaliation: Remove underbody protection from engine.

Insert all screws in oil pan.

Fit screws on transmission end without pre-
load. Tighten Screws on engine end.
Tighten screws on lransmission end,

Discennect plug connection on oil level
switch,

* Source of Supply: BMW Parts Service NN 3212217
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If necessary, unfasten hydraulic line for
ASCaT from filler,

Uniasten hydraulic line from lower section of
oll pan,

Unlaston screw connection lrom lower section
of oil pan,

Instaltation:
Clean sealing faces and fit new gaskel.



1114110

U oeh oAl

11 14 080 Removing and installing,
sealing or replacing top left
timing case cover

MG0

Remove left cylinder head cover, This opera-
tien is described in the section removing and
instaliing / sealing both cylinder head covers,
sen 11 12 004 |

Remove fan cowl.
Usa special Tool 11 5 040 and 11 5050,

Disconnect pasitive battery lead from alterna-
tor, unlasten relaining screws from protective
plpo and place line to one side.

Unscrew boll conneclion on liming case cover,

Installation:

Ensure that holiow dowels are correctly lo-
cated [1).

Coal the edges of the joint batween cylindar
‘head and eylinder had gasket with liquid sea
ing compound Hylomar 3032 M™.

* Source of Supply: BMW Parts Service

i
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Ins tallation:
Saealing faces clean and Iree of oil,

Replace gaskel

Caulion!
Remove protective film.

Installalion:
Ensure that gaskels are correcily Soated,
fit timing case cover wilh screw inserted.

Caution!
It is nol-possible Lo install the screw alter-
wards.

Installation:

Install all scraws.

Tighten screw connection (1) umtil flush with
cylinder hoad,

Installation;

Tighten screw connection (2) on liming caso
cover In two stagaes.

Then lighten the screw conneclion o the cylin-
der head In two stages.
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B0 1106 E |

11 14 085 Removing and Installing,
sealing or replacing top
right timing case cover

MGO

Remaove right cylinder head cover. This opera-

tion Is described in the section on removing
and installing / sealing both cylinder head
covers,

soo 11 12 004,

Remove upper section of air intake housing
with mass alr flow sensor.

Remove chaln lensionear,

Installation:
Raoplace seal.
Tightening torque 11 31 TAZ®

Arrangement of componeants:
{1} Screw plug

{2) Sealing ring

{3) Sleevo

{4) Recoll spring

{5) Hydraulic piston

Installation:

Tapered end of recoll spring (4) points to-
wards hydraulic piston [5).

* Rofor to Technlcal Data

foAR 1R IS0

L) eorroere

I Lallation:
To facilitate assembly operation, drain oil
chambar between sleove and hydraulic piston,

Replaca the sealing ring.
Tightening torque 11 31 7AZ"

Remove camshall sensor.

Unfasten upper screw on dipstick guide.

Unfasten scrows in liming case cover.

* Refer 1o Technical Data
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N)

01 DAEE

Installation:
Sealing faces clean and fres of oil,
Replace gaskel,

Caution!
Aamove protective flm

Caution!
Raplace sealing ring in cylinder head for oil
supply of chaln tensloner.

Irasitatlalion:

Ensura that hollow dowels are correctly lo-
cated (1],

Caoal the edges of the joinl batwesn cylinder

head and cylinder head gaske! with liquid seal-

ing compound Hylomar S032 M,

Irys Lalla o

Ensure thal gaskels are correcily soatod.

e pedmmrknmd o] b eoskast o ndeiiey.
Fit timing case covar.
Ivsiall all scréws.

* Relar 1o DMW Parlas Service

[:E Fil aerew connaction Nush o cylindor head (1).

Ingtallation:
Tighten-screws an Uming case cover (2 bin

two slages.
Then tighten the remaining screws (1) in bwo

slages.
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11.14 141 Raplacing radial seal in
lower timing case cover

L]

Aefer to Repailr Inplructions Tor the 5§ Series
E3d,

11 14 151 Replacing radial crankshaft
seal

Transmission side

MG0

Refor 1o Repair Instructions for the § Series
Eld.
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11 22 000 Removing and installing or
replacing the flywheel

M0

Redar 10 Repair Instroctions lor 5 Series EJ4
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|

R 170004

11 23 010 Removing and installing or
replacing vibration damper

Remove underbody protectlon from engine.

Subsequent procedure,
see Repalr Instructions for 5 Serles E34.

5112 4560

11 23 031 Removing and installing or
replacing hub for vibration

damper
MG0

Remove vibration damper,
see 11 23 010

Remove cooling air duct fer 3-phase alternator.

Il necessary, shorten end of special toal
11 2 450 to the specified dimension,
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O
| -'-.'_".‘: | Note dowel pin.

Screw spacial lool 11 2 450 lirmly 1o hub of vi-
bration damper.
Unfasten central screw.

"'w_-' [ J Yennazre |

installation:
Altach special tool 11 3 460 o special ool
11 2 450.

Mote:
Special tool 11 3 460 s magnaolic,

installation:

Tighten central screw Lo jointing lorque.
Tightening torque 11 23 2AZ*

Salect 0° positlon and mark on the sockal
head.

Tighten ceniral screw with tersion angle.
Tightening torque 11 23 2AZ°

| 8011230 E

|

* Refer to Technical Data
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11 28 010 Repiacing drive belt for alter-
nator

Remowve hose from idle speed acluator and re-
move gaiter between throtile body and mass
air llow sensor,

Remove fan.
Use special tools 11 5 040 and 11 5 050.

Caution!
Counterclockwise thread

Installation:
Tightening torque 11 52 1AZ*

Arrangement of drive belt guide.

* Rafer 1o Technical Data

it
o BEd 1107

Unfasten nuts (1) and (2) and relieve tansion
on belt drive.
Remowve Vea belt.

Installation:
Check Vee belt for coolant and oil résidue, rg-

placing it necessary.

Caution!
Always replace Vee belt il contaminated with
hydraulic all.

installation:

Fit Vee belt and check that pulley wheels are
correctly located.,

Preload adjusting plate on hex head (1) until it
contacts the end of the long bore (2) and
tighten nuts (3).

Note:
To remove the complete belt tensloning fix-
ture, unfasten nut (1) and screw (2).
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11 31 010 Adjusting timing of cam- Remave active carbon filter,
shaft(s) refer lo 16 12 010
MGD famove pepug-hoadiights,
rafer ta 63 12 460

Remove underbody protection from engine. Remove support for pop-up headlights.
Remove complete lower section of air intake
filter housing.

Unfasten air-conditioning comprossor from Subsequent procedure,

mounting block, rafer to 11 31 010

refer to 64 52 020 Repair Instructions for 7 Series E38

MHote:
Lines remain cennected.

Remove complete upper section of air intake
filter together with mass air flow sensor,
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11 31 011 Replacing left camshaft

{inlet or exhaus! side, as applicabla)
Cylinder bank 5- &

ME0

Preliminary work in accordance with “Adjust-
ing timing of camshatt(s})",
refer to 11 31 10

Subsequent procedure,
refer to 11 31 011
Aepair Instruclions for 7 Series E38

11 31 015 Replacing right camshaft

{inlat or exhaust side, as applicable)
Cylinder bank 1-4

ME0

Perform preliminary work in accordance with
"Adjusting timing of camshati[s])”
refer to 11 31010

Subsaequent procodurs,
refer to 11 31 015
Repair Instructions for T Series E38
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11 41 000 Removing and installing or
replacing oil pump

MO

gae Repalr Instructions lor 5 Series E34.
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11 42 020 Removing and installing,
saealing or replacing com-
plete full-flow oil filter

Maole:

Do nol damage Tull-How oll filler cover: only
apan and lighten using a sockel nul,

Untasten full-flow filler cover (o enabla enging
all 1o flow back Inta the oil pan.

Inglallation:

Fit mavw naal
Tightening lorque 11 42 28Z°

Disconnect plug conngclion on oil prossure
nwilch

Hoemowe oll lines from Tull-llow lter howslng,

Installation:
Fit now seals

* Haler to Tachnical Data

Untasten full-flow fiiter housing and [ITt out of
brackal.

Installation;

If necessary, replace ol filter.
Check oil laval and top up ofl Il necessary.
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11 51 000 Removing and installing or
replacing water pump

MG0

Remove coolant hose between expansion tank
and waler pump,

For subsequent procedure,
seae Reparair Instructions for 5 Series E34.

11 51 011 Replacing pulley wheel on
water pump

G0

see Repalr Instructions for 5 Serles E34.
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11 53 000 Removing and installing or 11 53 325 Removing and installing or
replacing coolant thermostat replacing coolant manifold

...........

Ramove underbody protection from engine, Lever clips ofl maniold cover,
Unlasten screws.
Remove cover together with acoustic insula-

tion,

[~ —
[ EREIF
Remove hose o idle spoed aclualor and Remove underbody protection from engine.
remove galter betwean thretlle bedy and mass
alr flow sensor.
QO
ad
"-‘””_r" '.;._. :

Subaequan! procedure,
mon Ropalr Instrectifons, 5 Sorles EJ34

Remove loft and right heat baffle plates from
front axle carrior.

s F I F

. A S
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Ramove rear lelt and righl haat batfle plates.

Partially remove rubber seal rom alr manifold.
Twlsl retainers (1...3).

Unscrew ond remave screws on left and right
sldes,

Lilt out Wrlm section (4) and microfilter [5).

Diaconnec! plug connaclions:

(1) Temperaivre sensor for remote ther-
marmalor [Llack)

(2] Tomperature sensor for coftrol unit an Digl-
Lal Motor Eloctrics (whilo)

Unscrew beside engine mount (4] behind
sharnd ground wire Tor the ignition coils (3).

11143

Disconnect engine connector from lelt and
right cable ducts.

Drain off coolant,
gea 17 00 039,

Remove coolant hoses from coolant manifold.

Unfasten screw connection from coolant man-
Held,

Unfasten scréw connection on coolant man-
ifald.

Instaltation:
Clean sealing laces and replace gashels.

Top up coolant,
Bloed cooling system and check for laaks,
aoe 17 00 029,
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11 61 050 Removing and installing air
imtake manifold

MG0

Interrogate fault memory.
Switch off ignition,

Remowva lelt and right cabla ducl.

These operalions are described in the section
on Remaoving Both Cylinder Heads,

see 11 12 004,

Disconnect accaleralor cable and Bowden
cable lrem ASC throltle valve.

This operation is described in Removing and
Installing the Engina,

asee 11 00 050,

Partially remove rubbar soal from alr manifold,

Twist retainers (1. 3).
Unscrew and remove lolt and righl scrows.

Lift out trim section (4) and microliltr (5).

Caution!
Catch escaping fuel.

Roemove fual inlel and return lines from Injec-
lign tube,

Remove clips and slide luba for engine vent-
ing forwards,

Installation:
Check seal and replace il necessary.

Loosan nuts,
Remove decoupling units, then remove inlake
alr manifold by lifling upwards.
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@

B 11040 E

Hote:

The Intake air manifold |s separated (rom the
cylinder head by decoupling units and gaskels
(vibration damping).

(1) Nut

(2) Decoupling unii

{3) Intake air manifold

(4) Gaskot

Instaliation;

Fit two decoupling unils on left and righl with
nut - not under preload - and align the inlake
air manilald.

Fit all the other decoupling units with nut and
tighten crosswise, radiating outwards from the
center.

Tightening torque 11 61 1A2°

Inataliation:
Check gaskols and replace il necessary.
Ensure thal the gaskets are correctly seated,

* Reler to Technical Data
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11 62 142 Removing and installing or
replacing both left exhaust
manifolds

M50

Remove complete exhaust unit,
see 18 00 020

Remove underbody protection from engine.

Remove drive belt from air conditioning com-
pressor, see 64 52 020,

Unfasten air conditioning comprassor lrom
mount, see 64 52 020,

MNaole:
Lines remain connecled,

Remove cooling air guide for 3-phase alterna-
tar:

e _-—"—"_-_-_._'_.
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Ramaove left and righl heal batfle plates from
front axle carler.

Remove left and right heat baffle plates.

Unfasten left and right engine mount.
Remove ground tape from engine Support anm,

Installation:
Tightening torque 11 81 1AZ*

Remove hose to idle speed actuator and
remove gaiter between throttle body and mass
alr flow sensor.

* Refer lo Technical Data
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3212 26
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Remove fan wheal,
Use special teol 11 5 040 and 11 5 050,

Caution!
Coumterclockwise thread

Installatiom:
Tightening torque 11 52 142*

Laever clips oul of manilold cover.
Unfasten scrows.
FAemove cover and acoustic insulation,

Partially remove rubber seal from air manilold.

Twist retainers (1 ... 3).
Unscrew and remove left and right screws.

Lift out trim section (4) and microfiiter (5).

* Reder 1o Technical Data

B 1021 E

A oda

Disconnect full-Tlow oil filter,

Raise engine at front with special tool 00 0 200.

Caution!
Note dislance between éngine and splash
guard.

Completely unfasten screw connections on
both exhaust manilolds.
Remove both exhaust manilolds Irom below,

Hote:
Unfasten scrow connection on exhaust man-
ifold for eylinders: 7/8 from below.

Installation:
Tightening torgue 11 62 1AZ°

Installation:

Replace gaskels.
Sealing bead faces the exhaust manilold.

* Aefer to Technical Dala
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i R : PRI 1
11 62 143 Removing, installing or re- | Gompletely unlasten screw connection on
lacing h?)tl‘l e:haugt man- | e beth exhaust maniclds.
I]fulds ' { i SR || Remove both exhaust manifolds by lifting up-
| ! P e 1 Wonds,

M&0 MNote:
Unfasten screw connection on exhaust man-

Remove complale exhaust syslem, ilold for cylinders 2/4 from below.

gee 18 00 020. e [ ==
X j = instaliation:
""" s, A ‘“— | Tightening torque 11 62 1AZ*
——t | AT T
- 1 / : --.-,__*':'_ ot | |,| | | i
S o1 _ SOH0EE |
Remowve lelt and right heat balfle plates from ] installalion:

frent axle carrier. Replace gaskols.
Sealing bead faces exhaust manileld.

Install gaskets rom below,

Remove lell and right heat baflle plates from
rear.

M 120010

Remove aclive carbon filter,
see 1612010

Remowe both heat balfle plates from engine
supporl.

* Refer to Technical Data



11 Engine M73

00 00 245
11 00 039
050
1112 004
005
006
105
106
1113 010
11 53 325
11 62 142
143
11 72 000

BMW engineg Ol SEIVICE ...vveiiiciiiiieiieieeiecisis e et e e e ems s essas e ea b bneeannssee e e ebnbaeeanmsneeeans 11- 0/20
Compression Check — all EYINUBIS. ... iimiacin wasisisssiomisismisns b eissssiesiivisiaisssssnsas s sass 11- 0/20
Enginge = removeand INBLAIl .. ... i siiasnsan i ddaans iy nse s sibassns s s samasastnns o aabinn 11- 021
Both cylinder head covers — remove and install/seal ...........ccccoiviiiiimriininnnnsisssseeeen 11-12/20
Left cylinder head cover — remove and install’seal ..... AR TR i Y ST LR A S ha o 104 S 11-12/20
Right cylinder head cover — remove and install/seal ............ccccoinreiiecicinnenissse s 11-12/20
Left cylinder head — remove and inStall ... s 11-12/20
Right cylinder head — remove and INStAIl ... s s ss s s s 11-12/20
Upper section of cil pan — remove and install/replace .........ccciiiiieiinnssness e 11- 13/20
Coolant manifold — remove and installireplace ............coovrimmiinecsnseenesssssssess e 11- 53/20
Both left exhaust manifolds — remove and install/replace ............ccccciiiiinniiinnccseeceenenn 11- 62/20
Both right exhaust manifolds — remove and install/replace ............ccccoveiiiimninnisicsssereennn 11- 62/21
Air pump — remove and INSLAlreplace ... ..t s e 11- 72/20

For additional work, refer to “Repair Instructions for 7 Series E38"
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00 00 243 BMW engine cil service 11 00 039 Checking compression of all

cylinders
M73

M3
Refer to O0 00 249
Repair Instructions lor 7 Series E38

Caution!
High veltage - danger of death!
Interrupt power supply to ignition coils.
Hote instructions on compression lesting,
; refer Lo Genaral Data MG12
Repair Instructions for T Serles E38

Discannect fuel pump relay and OME mastor
ralay [installation: electronics box),

ralier to Electrical Troubleshooting Manual
[Schematics) for 8 Serles EN

Directory of components 7000.0

After the lest, inlerrogate fault memory and, if
necassary, rectify faults. Cancel fault memory.
Subsequent procodure,

refar ta 11 00 039

Repair Insiructions for 7 Serles E38
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11 00 050 Remaoving and installing en-
gine

M73

Mote instructions on disconnecting and con-
necling ballery, refar fo General Data MG 12:
remaving batlery ground wire,

Mova engine hood into assembly position. Dis-
connect damper strul Irom enging hood, fully
opan the engine hood and secure with a scrow
on left and right sides,

Rotate Interloch through 0%, Remove cover,

Remove windshield wash container and place
1o one Sida.

e iz

Remaove upper section of intaka filtar housing
with left and right mass alr flow sensors,

Disconnect positive battery lead from
positive battery terminal.

Remove section of anging wiring harness from
engine and place to one slde,
raler ta 61 11 051

Disconnect plug connection and remove
hoses from tank venl valve,
refer to 13 90 500

Unfaston hase clip from pressure pipe on air
pump. Remove hose,
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Remove complate full flow oil filter, Completely remowva radiator,
refer to 11 42 020 refer to 17 11 03D

Ropair Instructions for 7 Series E38

Remaove lelt and right heat baffle plates from Remove exhaust pipes from cylinder

front axle carrier. bank 1toc 8,
refer to 18 31 010

Rapair instructions for 7 Series E38

Remove exhaust pipas fram cylindar
bank 7 1o 12,

refer to 18 31 015

Repair Instructions for 7 Series E38

Remove lelt and right rear heat batile plates. Starter motor remove,
refer to 12 41 020

“Removing automatic transmission,”
refer to 24 00 026

B 120010

Unfasten drain plugs for ceolant from lefl and Remove alternator drive belt,

right sides of engine block. refer to 11 28 010

Drain coolant and dispose ol it correctly. Repair Instructions lor 7 Series E38
Installation: Remove drive belt for caompressor on air condi-
Replace sealing rings. tioner,

Tightening torque, refer to 11 28 550

refar to Technical Data 11 11 542 Repair Instructions for 7 Series E38
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Remove dipstick lube,
refer 1o 11 43 D00
Repair Ingtructions for 7 Serles E38

Uniasten air conditioning comprassor Irom
mount and tio lo ene side,

Motae:
Lings remain connacled,

Romeove cooling air quide for 3-phase allorna-
lor,

Remave brachet for hydraulic lines fram vane
pump.

Untasten hydraulic line from frant oll pamn.

Ramowve vane pump,
rafer to 32 41 DGO

Untasten ground strap from righl engine sup-
port arm.,

Unfasten both engine mounts on front axle
support and on angine suppor arm.

==
LTI

Partially remave rubber seal.

S Twlist retainers (1 to 3) through 90°,

Unfasten left and right screws.
Loosan lop nut in centra.,

|
- |
|
|

Ao

] Lift off cover (4} and air manileld box (5.

24901 E
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Caution!

Catch fuel as It flows oul and dispose of It cor-
rectiy,

Remove fuel inlat and outlet lines. I
This gperation is described in section on re-
placing all injectlon valves,

refar to 13 64 541

= e —

Installation:
Replace fuel hoses,

i
5011 500 U §

Remove coolanl hoses from coolant manilold,
coalant pipa and heatar.

Secure engine on special tool 11 0000.

Caution!
Only lift engine using the mounting lugs pro-

vided for this purpose.

Raise engine slightly and remove right engine
Support arm.

Coution!

Lint engine and turn back to the right.

Mote narrow gap between exhaust manitold
and steering spindla.

Lint out angine carefully,
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11 12 004 Removing and installing /
sealing both cylinder head
COVers

M73

Refer 1o 11 12 004
Repair Instructlons for 7 Saries E38

11 12 005 Removing and installing /
sealing left cylinder head
cover

M7

This operation |5 describad In seclion remov-
ing and installing / sealing bath

cylinder head covers,

referto 11 12 004

Repair Instructions for 7 Series E38

11 12 006 Removing and Installing /
sedling right cylinder head
cover

MT3

This operation |5 described in section on re-
maving and installing / sealing bath eylinder
head covers,

referto 11 12 004

Repalr Instructions for 7 Series E38

11 12 105 Removing and installing left

cylinder head
M73

Remowve Engirm,
refer to 11 00 050

Subsequent procedura,
refer o 11 12 105
Repair Instructions for 7 Series E38

11 12 106 Removing and installing
right eylinder head

W73

Remove engine,
refer to 11 00 050

Subseguent procedure,
referto 11 12 106
Repair Instructions for T Series E38
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11 13 010 Removing and installing / re- Remaove fan coupling with fan wheel,
placing upper section of oil refer to 11 52 020
pan Repair Instructions for 7 Series E38
M73
Lift engine hood into assembly position. Remove alternator drive belt,
refer to 11 28 010
Disconnect damper strut on enging hood, Repair Instructions tor 7 Series E38
open engine hood fully and secure with one
screw on lelt and right sides. Relleve tension on drive belt for air condi-
lioner compressor and remove adjustment
plate from oil pan,

refer to 11 28 550
Repair Instructions for 7 Series

Twist Interlock through 90°. Remove cover. Remove front underbody profection.

Remove upper saction of Inlake litter housing
with left and right mass air flow sensors.

Remove coolant gulde on alternator.
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rEA

2R IS

Unfasten return line of main low Tuel filler on
ail pan with special tool.

Ingtaliation:

Replace sealing ring.

Tightening torque,

relor to Technical Data 11 42 5AZ

Remove bracket lor hydraulic lines from vane
pump.

Untasten hiydraulic line from front oil pan.

Remove vane pump,
refor to 32 41 060

Remave left and right heat baffle plates from
front axle carrier.

A 12 0010

Remove lell and right rear heat baffle plates.

Unfasten left and right exhaus! pipes from ex-
haus! system,

refor to 18 31 010/ 015

Repalr Instructions for 7 Serles E38

Remove lower section of ol pan,
refer ta 11 13 020

Repalr Instructions for T Sorles E38
Remove dipstick tube,

refer to 11 43 000
Repair Instructions for 7 Series E38

Unfasten screws insido oil pan.
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?W\ iy
¢ ik el ]

3BT |

Remove oll pump,
rafer ta 1141 000
Rapair Instructions for 7 Series E38

Untasten left and right lower engine mounts,

Partially remove rubber seal.

Twist retainers (1 to 3) through 907,
Unlasten screws on lolt and right sides,
Loosen lop nut In centre.

Lin oul cover [4) and alr manilold box (5).

A119118

G011 168 E

Assemble special tool 00 0 200 with
special tool 00 0 2001 7 202 1 204 / 206
and attach.

Mote:

Supports must be localed on screws in both
side panels.

Secure special tool 11 0000 to

special tool 00 0 200

Cautian!
Only attach engine on locating lugs provided.

LIt engine with spocial teol 00 0 200 ap-
prox. 40 mm.

Cautien!
Mole gap between englne, healing
connections and end wall.

To obtaln more clearance between ol pan and
track rod, mowve steering over to right lock.

Unlasten screws on and covar.
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Unfasten remalning screws In oil pan.
Pull upper section of oil pan forsards to
remove,

H 1 QD4

Installation:

Clear gasket dabris olf left and right sealing
taces and clean thaem,

Coat conlact edges of separating plane with
liquld sealing compound Hylomar 50 32 M,
rafer Lo BMW Parls Service,

Inslallalion;

Clean gaskel debris off sealing faces on lell
and right end covers.

Coal cenlact edges of separating plane with
liguid sealing compound Hylamar S0 32 M,

rofer 1o BMW Parls Service,

Replace gaskel.

Installalion:

install all screws in oll pan,

Fil screws on ransmission ond withoul pro-
load.,

Tighten acfews on anging and.

Tlghlﬂn scrows on iranamiasion and.
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11 53 325 Removing and InslalllnF ! re-
placing coclant manifold

M7

Remove engine,
fefer ta 11 00 050

Uptazten hose clips and ramove coolant
hosns
Unlasten scraw.

Cylindar head on cylindar bank 7.12;
Unfasten aceewa [1)

Cylintder hend on cylinder bank 1- 8§
Unfadlen acrows [1]
Nemowe goalarnt manifold

H 130178

Installation:

Claan sealing faces (1) on back of cylindar
heads and on coolant manlfold.

Replace gaskels,

Replace O-ring (2).
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1162 142 Removing and installing / re- Remove brackel (1) for distributor caps cover,
placing both lef axhaust

manifolds

M3
Remove axhausl pipos,

refer to 18 31 010
Rapair Ingtruclions for 7 Series E38

RA7 AT

BaHle plate is secured with top nuls In ox-
haual manifold,

Remove non-return valve far eylinder bank
Tio 12,

rafer bo 11 72 054

Repair inslruclions for 7 Sarias E38 MNote;

Ingari ool (2] bolween axhaus! manifold and

pipe (1),

Remaove lon distributor cap (& :.llinunr bank
e 19,

ralar Vo 13 11 096

Ropalr Inatruclions for 7 Series E30

Ramove pipae for secandary alr induction,
rofar lo 11 72 194
Repalr inslructions for T Serles E3G

Mt
Da not remove Ignition cakils frdm distoibuior
cap

Lintasten scraw connoclion from lgnillon wir
gy harnaas

Homowve spark plug connedior

Placo ignition wirlng harmess (1) and dislribu-
1or cap lo one nldo

Unfasten brackel lor cooling waler hoso,
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Unfasten full llow ol THter from brackel.

Maote:
Lines remain connacted.

Untastan exhaust manifold and pull forward
to remove,

Subsequenld procedure,
refor to 11 62 142
Repair Instructlons lor 7 Serles E38

11 62 143 Removing and installing / re-
placi n% both right exhaust
manifolds

M73

Reler 1o 11 62 143
Repair Instructions for 7 Serles E38
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11 72 000 Removing and installing / re-

placing air pump
M7

Remove right pop-up hoeadlight,
rafor to 63 12 460

I _."I ,u"ll /-’ i, / ff I,' Remove upper right section of intake filter
| S - vy | / A1 housing.
- - N,
!“E"‘#l:'-'-. b ‘“.' :
: W o 15 |
| T‘}u o f "

."‘-\-\_\_-_.‘_\__jl-.\:_-__:

!
| 31 raoear '

Unfasten plug connection (1),

A 13 02500

Uniasten hose clips {1 and 2).
Remove hoses,

Parliillr remove inlernal wheel arch trim.

Remowva right brake alr duct.
Unfasten screws in bracket for air pump.

Litt aut air pump froam top.



12 Engine electrical system

1211 094
096
098
114
206
208
1212 011
011
011
036
038
072
151
12 13 009
009
009

011
011
511
1214 ...
150
150
152
153
155
500
518
519
525
610
610
611
611

12 31 008
020
020
020

030
230
400
12 32 000
501
12 41 020
020
020
041
103
551
12 70 000
500
12 71 530

12 72 520

550

Working instructions for ignition system, DME (digital engine electronics) and

engine electrics .........omeeiiiens 01
Breakerless ignition distribution o1
Working instructions for removing and installing electronic control units 01
Component test ...t o2

Outside starting aid and car telephone ..........ccceveearinrenns 0/2

Synchronization of cylinder banks on M70 engine 0/2
Both distributor caps — replace ... S 111
Left distributor cap — replace (M73) .o s ssssas e rrssnn s s ss s nssnssnennes 11/2
Right distributor cap — replace (M73) .......cccconmmmnmnsnsninnns 11/2
Both distributor rotors — replace 11/3
Left distributor cap, ignition leads and ignition lead connector — check . 11/3
Right distributor cap, ignition leads and ignition lead connector — check 11/3
Spark plugs - replace (M70, S70) 121

Spark plugs — replace (MB0) ........ 12/1

All spark plugs — replace (M73) .... 12/2
All left ignition leads — replace (M73) .. 12/3
All right ignition leads — replace (M73) ............. 12/3
One spark plug connector = replace ........c.ceeimescnieion 12/4
One suppressor plug — replace 12/5
Ignition coil — check (M70, S70) 131
Check (M73) .vovvveeerreeserenesens 13/2
Ignition coil — check IMB0) ......ccoeueeeriesisisnninarirsssisassnesssrsss 132
Secondary voltage check with help of test adapter kit 12 7 040 .......ccccovevivenenniiericnens 13/3
Normal OSCHIOGIAM ........coooiiiiiieitiietii it eene 13/5
Oscillograms of ignition coils from different manufacturers 13/6
Ignition coil fault ... 12- 13/7
Additional fault patterns with evaluation i2- 13/9
Faults in the injection system .. 12-13M10
Additional fault notes for troubleshooting 12- 1310

Checking secondary signal for breakerless ignition distribution (special tool 12 7 030) ...... 12- 13111

Ignition coil — replace (M70, S70) ..o veer s 12- 1312
Ignition Coll— TeplEI0R {IMIBOY ..o i s o s R v i Y AR 12-1312
Ignition coil — replace (M73) ....ccccccvenieienens .12-1313
Sensor for cylinder recognition - check (M70, S70) ... ..12- 141
Sensor for cylinder recognition — replace (M70, S70) ....... 12- 14/2
Sensor for cylinder recognition (camshaft sensor) — replace (MB0) ........ccocoveeeeimrisieisienes 12- 14/3
Impulse Sensor — ChECK ...t 12- 14/4
Impulse sensor — replace, left cylinder bank (M70, S70) 44 14/4
Impulse sensor — replace, right cylinder bank (M70, S70) 12- 14/6
Impulse sensor = replace (MBD) ..........co..oeiiimiisiaemsrinsirasisseasssss s resessessesssssess 12- 14/7
Both control units — remove and installireplace (digital motor electronics) (M73) 14/8
Impulse sensor — replace (cylinder bank 7-12) (M73) 14/8
Impulse sensor - replace (cylinder bank 1-8) (M73) . 14/8
Sensor for cylinder recognition (camshaft sensor) — replace (M73) 12- 14/9
Right knock sensors - replace (cylinder bank 1-4) (M60) ... ...12-14110

Left knock sensars — replace (cylinder bank 1-6) (M73) ....... R 12-14/10
Right knock sensors — replace (cylinder bank 5-8) (M60) 12-14/10
Left knock sensors — replace (cylinder bank 7-12) (M73) ..12-14/10
Relay / control unit routing of engine wiring hamess 12- 1411

3-phase alternator and voltage regulator — check ... 12- 311
3-phase alternator — remove and install or replace (M70, S70) ... ..12- 31/2
3-phase alternator — remove and install or replace (M60) 12- 315
Alternator — remove and install or replace (M73) ..12- 31/8

Tension vea belt ... 12- 31110
Auxiliary alternator — remove and install/replace . 12- 31/11
Tension vee belt for auxiliary alternator ............... 12- 3112
Alternator mount — remove and install/replace (M73) .... ..12-3112
Cooling air duct on alternator - replace (M73) ..12- 3112
Regulator switch — remove and install or replace 321
Regulator switch for alternator — replace .........occccevececeennn - 3211

Starter motor — remove and install or replace (M70, S70) 411
Starter motor — remove and install or replace (M60) 41/3
Starter motor — remove and install or replace (M73) 41/5
Engagement solenoid switch — replace ..............oouee. - 41/
Starter motor — dismantle and reassemble ... 41/6
Carbon brushes on starter motor — replace - 41/6
Function check of electronic engine power control (EML) (M73) ... 701
Safety path for electronic engine power control (EML) - check (M70) 70/2
Control unit for electronic engine power control — replace (M70) ... 7n
Control unit for electronic engine power control — replace (M73) ... 711
Accelerator sensor — remove and install or replace (M70, S70) .. 72/1
Accelerator sensor — remove and install or replace (M73) 7213
Accelerator sensor kinematics — check and adjust (M70) - 7215
On-board diagnosis 731
Table: DME 1.7 error codes 73/2

For additional work, refer to “Repair Instructions for 7 Series E38”
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NANnog

331

33 34 545 Replacing filter in spring ac-
cumulator unit

Switch off ignition.
Remove spare wheal,
Remove cover of spring accumulator unit.

Loosen pressure relisf scrow [1) hall a turn to
raliove spring-accumulator pressure,

Instaliatipn:
Tightening torque 33 34 1AZ*

Unfasten screws and remave the filter cover.

Litt out fiter element wilth special tool 113 251,

fnstallation.
Tightening torque 33 34 4AZ"

* Refer to Technical Data

33 34 547 Rurlnclng filter in actuator
unit

Switch off ignition.
Remove spare wheal.
Remowve cover from spring accumulalor unit.

Looasen prossure reliel scraw (1) hall a twrn 1o
riligve spring accumulalor pressura,

Instaliation:
Tightening torque 33 34 1AZ°.

Unfasten nuls and remove protective-plate,

Untasten filter bell housing and remove lilter
elemant.

Installation;
Tightaning lorque 33 34 TAZ*

* Refer to Technical Data
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INSTRUCTIONS FOR WORKING ON IGNITION SYSTEM, DME (DIGITAL MO-
TOR ELECTROMICS) AND ENGINE ELECTRICAL EQUIPMENT

Caution!
Always switch off Ignition befere working on ignitlan sysiem = dangerous
high tensian!

Always remove DME master relay for the comprassion test to avoid
aclivallon of ignition colls by Ignition final stages of the DME control
unit, Dangerous high tenesion!

Always swhch off ignillon belore conneciing / disconnecting Service
Taster, other testers and adaplers or replacing components!

Secondary (high tension) side of ignitlon system must be loaded with at
least 4 k-ohms.

Hever start englne atter remaoving distributor cap or disconnecting wire
{terminal 4) on Ignition coll {lerminal 4).

Mever connect a shlelded capachor or test lamp on Ignition goll terminal 1.
Mever cannect ignition coll terminal 1 wire to ground or B+

Consequently terminai 1 wire may not be used to interlock siariing when
service Installing a burglar alarm system,

Direct ignitlon System (Without Distributor):

Englne must never be started after disconnection ol the secondary clrcult,
Le. disconnection of conneclors on spark plugs and ground connectlon
(terminal 4a).

There s dangerous high lenslon In or on

' ignition leads,
. spark plug conneclors,
. spark plugs,
. ignition coll terminal 4
(Caurion! approx, 40 k¥ high tenslon) and
. lerminal 1 wire trom ignition coll to DME control unlt

(Caution’ approx. 350 ¥V high lension at terminal 1).

Batiary A% well as wires on alternaior and starter may not be disconnected
on @ running engina.

INSTRUCTIONS FOR REMOVING AND INSTALLING ELECTRONIC CONTROL
UNITS

Cauton!

Disconnecting the car's battery will cancel the fault memaries of control
units.

Consequently prior 1o disconnection of the car's battery lault memeorles
should be Interrogated and faults printed by the printer of a BMW Service
Tesler. Investigate stored faulls.

Ignitian. must always be switched off betore disconnecting or connecting
control unit plugs.

Removal and Installation ol components, relays, fuses, etc. could cause the
storage of faulls In fault memorles of conlrol units capable of salt-dlagnosis.
Consequently lault memorles must always be Interrogated after working on
the electrical system. Stored faults must be investigated and cancelled:

Mote When Replacing DME (Digital Motor Electronics) Control Unit:

Each contral unit Is programed with certain basic values, which serve as
mean values,

The control unit receives different Input values, depending on engine condk
tlon, which are compared with the stored values.

The adaptive system compares the Inpul values with Lhe stored map values.
Appropriate correcllon commands are senl to the concerned drive elements.
I, for exampie, the DME control unlt would be without current for a long
fima (more than an hour), s adaptive system would lose the stored values.
After re-operatlon of a cancelled or Instatlation of a new control unit the In-
put valugs of a pertinent englne mus! be read In and stored for the adaptive
system.This procedure could lead lo erratle Idiing and disturbed overrunn-
Ing al the englne after starting. Depending on the englne it could require
some time hefore all values are adapted to the engine condition.

Consequently there must be conformance with the following procedures
befare replacing a DME contral unlt or operating a control unit which had
been disconnected,

= Aun engine 1o operating temperature.
= Install control unit and drive car.
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CHECKING COMPONENTS

Note.

Refar to Construction Group Repalr Manual.

Always conform with safety precautlons and accldent prevention reguiations
whanever carfylng out tests or work an englne electric and elecironic com-
ponanis.

Always disconnect plugs of control units or components befors checking
elecirc wires.,

Testlng Alds:
Concerned wiring dlagrams and current flow diagrams can ba found In the
binders tor “Car ElectricElectronic Test Plan - 8 Serles E 317,

Only use appropriale test leads, adapter leads (refer 1o concerned repairing

. Instructions), terminals and test ¢lips,

Test values for checking companents are contained In the Car Elegtric /
Elecironlc Test Plan.
Also refer to the Technical Data microfiche for other specificatlons.

QUTSIDE STARTIMG AIR AND CAR TELEPHOME

Slemens C 2:

When starting the engine with halp of the battery In a different vehicle en-
sure that the Slemens C 2 telephong 15 not damaged through overvoltage.
Disconnect the sender and recelver from the electrical system prior 1o
starting the engine with outside help.

Slemens C 3 and Molorala C 451:

Senders and recelvers of Slemens C 3 and Melorala C 451 car telephones
have overvollage protection, but calls may not be made while stariing the
englne with cutside halp.

Always reter 10 the pertinent operating Instructlons of other type and other
make car lelephones. Il In doubl, disconnect the senderfrecelvar from the
electrlcal system.

SYNCHAONIZATION OF BANKS OF M 70 EMGINE CYLINDERS

The following Information Is important when replacing one or both DME
cantrol units.

Each electronic control unlt Is programmed with cerlaln basic values, which
are only mean values.

A control unit, however, recelves varfable Input values depending on the
vahicle operating conditions, which are permanently compared with the
stored values. The adaptive system {first compares them, then determines
corrective vaiues requined for a pertinent operating condlilon and fnally
forwards the latter values to the concerned components such as alr volume
maters, throltle valve assemblies, Motronlc control units and s0 on.

I1, for example, the Motronlc control unit were without current for a long
period of timé {more than 1 hour), s adaptive system would lose the stored
values.

The adaptive system would have 10 find 2 balanced level between Lthe
programmed values and englne-afentaled operating condition valuas after
restoring operation of an erased control unit of Installing a new contrel unlt,

Consequently there must be confarmance with the following procedures
betore an EML or DME control unit Is replaced or after restoring operation of
a disconnected control unlt.

— Aun engine to operating temperatura,

= [Instail new control unit and drive car, whereby the car must coast three
times from speeds above 5,000 rpm to the idling range in transmissian
range 1 {approx. 10 seconds).

= Have engine run at kilng speed In ransmisslon range P or M at least 5
minutes.

These procedures serve Immedlate and precise synchrenlzatlon of both
banks of cylinders in all operating conditions,



12 11 094 REPLACING BOTH DISTRIBU- Note:
TOR CAPS Firing order of M 70 engine Is

1-7-5-11-3-9-6-12-2-8-4-10.
Remove upper air cleaner section com-

plete with air mass sensar, Mumbers of ignitlon leads for bank of
eylinders 7 ... 12 Is equal ta bank of
cylinders 1 ... G, L.e.
cylinder 7 = ignitlon lead 1,
cylinder 8 = Ignitlon lead 2
and so on.

Loosen wire strap.
Take off cover,

Unscrew fan - left-hand threadsl
Use Special Tools 11 5 030 7 040.

Instaliation:
Engage cover In holder.

_..___.___,_____._.....
{ ]

L 31 12034 Y

Pull off shiglded connectar. Unscrew screws and take off distribu-

tar cap.

Caution!
Danger of culting hands on radlator

1ins.

3112 045 31 12048

Instaliatian: Instaiation:

Mumbers on leads and cap (for ex- Check seal, replacing If necessary.
ample 5) must be the same.

Z5 = Ignition coil
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12 11 096 Replacing left distributor cap 12 11 098 Replacing right distributor
{M‘Fﬁ] cap {M‘.’B?

Reler to Rater to
Repair Instructions for 7 Series E33, Repalr Instructions for 7 Series E38.
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a1 12 050

o F,
i 'L' 302 05

12 11 114 Replacing both distributor ro-
tors

Remove distributor cap - rofer ta 12 11 096 or
12 11 098,
Repair Instruclions lor 7 Series E38,

Il necessary, remove scroenwash comtainer,
Caution!
Risk of injury on radiator fins.

Untasten screws with socket head cap wrench,

Installation:
Tightening torque,
refer to Technical Data 12 11 2AZ

Mata:

Measure resistance” and check surface and
casting compound for halrline cracks énd
burn marks.

1L unit is aflected by these faults, always
search for the cause of the lault and replace
the relevant component,

* Reler to Technlcal Data

12 11 206 Checking distributor cap, i
nition leads and ignition [i
connector on left slda

Refar to
Rapair Instructions for 7 Sorles E38.

12 11 208 Checking disiributor cap, ig-
nition leads and ignition line
connector on right side

Refar o
Repalr Instructions for 7 Serles E38,
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12 12 011 Replacing spark plu
[Mgﬂ.ﬁ‘?ﬂlp pags

M 70

Remave windshield wash container,
Remove spark plug connecior.

Unscrew and remove spark plug with special
teal 121170

Instalfation:

Tighten wilh special lool 12 1 171 and torque
limiter 12 1 200,

Complete tool 12 1 170,

Without toal 12 1 200, note lightening torque,

Tightening terque 12 12 1AZ"

* Refer to Technical Data

A\
" —oBMW =0

12 12 011 Replacing spark plugs (M 60)

Unclip cover over screws.
Unfasten screws.
Remove cover,

Unfasten screws.
Remowve ignition coil,

Installation:

With the Ignition colls on cylinders 3 and B,
the ground tapes on the cylinder head caver
must be secured Lo the ignitlon colls.

Unscrew and remove spark plugs with special
ol 121171,

Installation:

Tighten using special tool 12 1 171 and torgue
limiter 12 1 200,

Complate tool 12 1 170,

Withouwt tool 12 1 200, nate tightening torque,
Tightening lorque 12 12 1AZ"

* Refer to Technical Data
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12117 121200

(127131 )

A 12 ahd

R 12029

12 12 011 Replacing all spark plugs
I_MJJ]SJ 9 g

Switch off ignition.
Disconnect spark plug connector.

Cylindars 1-8:
Use speclal teols 12 7131 and 121 171,

lnstallation:

Tighten down spark plug with spacial tool

12 1 171 and special tool 12 7 131 (extension)
and special ool 12 1 200 [torgue limiter). If not
using special tool 12 1 200, note tightening
lorque.

Tightening torgque,
rafer to Technical Data 12 12 1AZ

Cylinder 9-12:
Use speclal tools 12 T 132 and 121 171,

Installation:

Tighten down spark plug with special lool

12 1171 and special tool 12 7 132 (extension)
and special toel 12 1 200 (lorque limiter). If not
using speclal tool 12 1 200, note tightening
lorque.

Tighlening torque,
refer te Technical Data 12 12 1AZ
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H 2 oxn

12 12 036 Replacing all I?nmon leads
on left side (M73)

Switch olf ignition.

Unlasten scrow conneclion of ignition wiring
harmaas on manifold.

Disconnect spark plug conneclor,

Unfasten cable tie on protective cap on dis-
Iribulor cap.

Unfagten clips (1-3) and remove profective cap,

Hole sequence of ignition leads on distributor
cap and remove ignition leads from distributor
cap,

Inslallation:

Mote firing order when fitiing the Ignitien leads.

Firing order,
rafar 1o Technlcal Data

12 12 038 Replacing all I&;itlnn leads
on right slde (M73)

This operation s described In section
12 12 036.
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12 0269

12 12 072 Replacing one spark plug
connector

Switch off Ignlition.
Disconnect Ignition lead directly bahind the
connaclor,

Strip Insulation ol a & mm length (A) of tha ig-
nitlon lead with Insulation ntr;pplng pliers:
wira cross seclion of 15 mm

Fit special ool 12 1 083 In special tool
121081,

Install adaptar (1) In corresponding nist In ma-
Lrix.

12 2As5

P13 OB

HI2 O9ar

Ai7 0780

Tighten pliers by pressing handles legether.
This grips the adapler {1) in the matrix,

Insert stripped wiras (1) firmly homae in adapt-
er. Press handles on pliers firmly logether,
Pllers open.

Remove crimpad adapter with Ignition lead.
Wires (1) ond ingulation (2) [lension relief)
musl be erimped uniformly around entire clr-
cumigrance of adapler.

Slide special ool 12 1 087 onlo spark plug con-
nector. Spray ignition lead with special ool

12 1 088 (antl-friction agent). Insert Ignition
lead in special ool 12 1086, Insert ignition
lead in spark plug cenneclor: adapler must lo-
cate audibly in spark plug connector.
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12 12 151 Replacing one suppressor
plug

Assembly, refer to 12 12 072

124 E

31 12 45 E
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SN 12 13 009 Checking ignition coil Connect BMW SERVICE TESTER to the diag-
T R Mg - 5, MT70,5 ﬂ? nosgis connector,
i : ‘ e e, Parlorm an engine lest, Test Step 09,
! Ay - B ] Multimeter check (M 0] Note osclllegram - ignitlon veltage:
] s . S Measure resistance of primary coil 6..14 kW,
Tarm, 1315 =0.5 ki) » 10 % Max. permitted deviation in ignition voltage:
and secondary coll kv
Tarm, 15/4 = G ki« 10%
;-l'ﬂ'l';’L1r":—;'i"i"";|""|";'|‘1'|—|}‘i4l";"‘ [ -—:I--I--i-'-!ni-l-l:r-l-
a2 12 201 100 90 80 T &3 50 40 M 31412084
Check casl compound of primary coil coarrier Conneclion: near cable connectler distributer -
far halrline eracka. If gray material hos high veltage pllers Lo line 4 for Ignition coll.
emerged around Lhe edges of the coll carrler, Connect trigger pliers {red) to Ignition line 1 or
this indicales the prasance of a delective igni- 7.
tion output stage In the DME control unit.
Q 2081 0171 101 Note: Numbering on ignition cables for cylin-
der bank 7...12 is the same as for cylindear
BMW Mr. 1 720 186 2 bank 1..6.  Cylinder 7= ignition cable 1, etc
31 12 063

M 70

Maaguremant of the right cylindor bank 1. . .6
Usae adapier cable 61 2 010 and diagnos|s ca-
bla. At this point, tha ascllloscope recolvan o
trigger slgnal from DME 1.

Partonm maasurement of el cylindor bank
7..12 with adapter cable 61 2 010 and univer-

aal diagnonis cable. Meconnec! diagnosio ca-
Ll fram diagnosia conneclor to proven! oacil-

Ipacope Trom racelving a rigger slgnal from
The weong cylinder bank,

Far cylinder bank 7. . .12:

Connecl the universal dlagnosis cabie of tha
Tester to the ignition coll;

Black elip en terminal 1, brown clip to vehicle
ground

MHoto:

Vary high ignition voltage doviations, indi-
cated in Test Stop 09, moy be caused by incor-
rect conneclion of the Tester (connection to
lha wrong cylinder bank),

Moto:

Cylindar recognition sensar on laft side, an ig-
nitlon line for cylindaer 12,

Right slde on ignition ling to cylinder &,
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12 13 009 Checking ignition coil (M73)

Reler to
Repalir Instructions for 7 Serles E38.

e

—

A2 12 0F5

12 13 009 Checking ignition coil (M 60)

Circuit diagram for ignition coil in breakerless
ignition distribution.

{A) Piloting of primary coil in ignition coil of
DME

{B) Ignition coil
{C) Ground connection of secondary coil
(D) Measuring resistance which is installed
in ground wire shared by ignition
colls.
The measuring resistance is required
for fault recognition in the secondary
circuit of the ignition coils.
The fault is stored in the fault memory
ol the DME control unit.

Resistance check:

Primary coil: Nom. value 0.4 - 0.B 02
Secondary coil nol registering on measuring
instrument.

Pin allecation on ignition coil connector

{1} Terminal 15
{2} Terminal 4a
3} Terminal 1

Visual inspection of the ignition coil:

Check cast compound of primary coil carrier
for hairline cracks. i gray material has
emerged around the edges of the coil carrier,
this indicales the presence ol a defective igni-
fion outpul stage in the DME centrol unit,
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12 13. .. Check secondary voltage
with the help of test adapter
kit 12 7 040

Usa the adapter kit 1o perform the following
chocks:

Secondary voltage check

Compariscn of ignition coils from different
manufactiurars

Faultin ignitign coil

Fault in spark plug

Fault in injection system

Caulion!
Mote safaty instructions on page 12-0!

Attach connacting cable 12 7043 to the single
adapters 12 7 041 and attach connecting cable
12 7042 tor BMW Sarvice Tosier,

Connecling cable 12 7 043

Singhe adapler 12 7 041 for fitting 1o tha igni-
tion coil.

LAY e

Connecting cable lor BMYW Service Tester

12 7 042, For connection to the Service Tester,
the high voltage pliers must be unscrewed
from the Service Tester line,

it no BMW Service Tester is available, a stand-
ard workshop oscilloscope with these measur-
ing cables can be used. Connecting cable

12 7 042 is replaced by the measuring cable

on the oscilloscope. The unit is then triggered
axternally by the induction pliers, altached to
the primary vollage source on cylinder one.

M 50;

Observe all safety instructions!
Switch off ignition.

Remove Ignition coll cover.
Firing sequence 1-5-3-6-2-4

Fit single adapter 12 7 041 to the ignition coils
and attach to the connecting cable kit 12 7 043,
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M 60:

Dbserve safoly instructions!
Switch ofl ignitan,

Remova ignition cofl cover,
Firlng sequence 1-54-8-6-3-7-2

Fit single adapter 12 7 041 to the ignition coils
and aftach to connecting cable kit 12 7 043,

Hote:

Use long connecting cable from connecting ca-
ble kit 12 7 043 tor connecting the adapters of
cylindar banks 1-4 and 5-8.

Connect BMW Service Toster:

Unscrew high voliage pliers from connecting
cable of BMW Sarvice Tester.

AMach connecting cable 12 7 042 to tho high
vollage adapter line of the BMW Servico
Tester.

(78] (3]
LIsIEE]
B3]
(][

Connect BMW Service Tester to the diagnosis
receplacie (1) on the vehicle.

Attach connecting cabla 12 7 042 (2) o the
high voltage connecting line (3) of the BMW
Service Tester.

Connect trigger pliers (4) of the BMW Service
Taster to the lead serving the fgnition zoil on
cylinder ana.

BMW Service Toster
Select ezt step 01 (engine). Next, select the
followlng test step 10 (fuel mixture, exhaust).

Enter the number of cylindars.

Apply handbrake and move shift lever imo
neutral setting. With automatic transmission,
meove selecter lever into setting "P™.

Select display mades for secondary voltage

patterns on the oscilloscope by pressing the
"R" butten. Presentatlon of images (side-by-
slde, descending order, aseending order),
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Normal oscillogram 1

Start of ignition voltage spike
Tip of ignition voltage spike

Tip of combustion voltage spike
Combustion period
Combustion voltage curve

Start of attenuation procedure
Decay current

= U s L R =
= RN EL=N L

ol TTT AT T T TpaTTTT T
=] [=] E

i3

g
s
=i
H--
g
gl
a ]
1

il

81 59 6

Display side-by-side
Evaluation ol combustion voltage line and af-
tenuation procedures.

Idle spead

The display ol ignition vollage peaks is ap-
prox, 20-25% lower than the real value.

Maore important than the tip of the ignition volt-
age spike is the uniformity of all cylinders. De-
viations of 3000-4000 V are permitted.

It deviations exceed these values, relar 1o the
following pages of "Fault Patterns™.

Display al increased speed of approx.
2000 min .
Ewvaluation of ignition voltage spikes.

Consecutive displays
Idle spead

Large deviations in the ignition voltage pat-
terns can ba identified.

The aliccation of lault detected to relevant cyl-
inder mus! ba parformed using conseculive or
side-by-side display modes.
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Oscillogram readings of igni

tion colls from different
manufacturers

Evaluation ol ignition voltage spikes and the
aftenuation process al idle speed

Manufacturer: Bremi

1 Harmal ignition voltage spike
(G000 - 9000 V)

2 Usual

Manulacturer: Baru
3 Normal ignition voltage spike
4  High start of attenuation processes

Manulacturer: May & Christe
5 Mormal ignition voltage spike
6 Low stari of attenuation processes

Manufacturer: Bosch

7  Low ignition voltage spike

B8 Mormal start of attenuation processes
Note:

At high engine speeds, the ignition vollage

5pike becomes shorter - significantly
shorter than units from other ignition
coil manufacturers.,
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Evaluation of combustion voltage spike at
raised engine speed of approx. 2500 min .1,

Manufacturer: Brami

1  Normal response of combustion voltage
curve

2  Normal combustion period

3 3104 attenuations

Manufacturer: Beru

1 Normal response of combustion voltage
curve

2  Mormal combustion period

3 Atleast 3 attenuations

Manufacturer: May & Christe

1 HNoresponse from the

combustion voltage curve
2  Normal combustion period
3 Atleast 5 attenuations

Manufacturer: Besch

1 MNormal response for combustion voltage
curve

2 Long combustion period

3 Atleast 3 attenuations
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Ignition coil fault

Evaluation of ignition vellage spikes and the
altenuation process al idle speed.

Start of altenuation processes -
normal size upwards and downwards

Start of attenuation processes severely
abbréaviatad
Ignition coll defective!

Start ol downwards attenuation
processes missing

Ignition coll defective!

Note:

Increased ignition voltage peak no longe
prasent.
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Evaluation of combustion voltage curve at idle
speed

1 Hormal combustion period

2  Mormal attenuations after combustion
voltage curva,
Ignition coll OK

Shoriened combuslion period

Only slight attenuations present after
combustion valtage curva.

Ignition coil defective!

B =

Severoly abbroviated combustion period
Attenuations after combustion voltage
curve absent

Ignition coil defective!

No combustion voltage curve.
Ignition coil defective!
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15| 30 | Eveluation of combustion voltage curve at 15| 30 Spark plug defects
7] B raised engine speed of approx. 1500 min™' T B
4 L - L 1 Hormal ignition voltage spike:
1& o i | | , _2l] 1 Hormal combustion period 16 ) | L I | , ‘2'] spark plug OK
= = 2 HNormal attenuations after combustion = - 2 Low ignition voltage splke
] - voltage curve. Z b Small electrode gap
= — Ignition cail OK f @ @ | @ @ = 3 High ignition voltage spike
g @ 10 pat 10 Large alectroda gap
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15| 30 1 Shortened combustion period 15| 30 Evaluation of combustion period at idle speed
q C 2  Only slight attenuations present after 7] C
- - combustion voltage curve - - Normal combustion period
10l : I 1 ag Ignition coil defective! T | I ——— L I {20 Spark plug OK
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. - Ignition coil defective! 10k i : i i o
1[5;.-—*“—“.' ; 120 ] C
1 ® ‘ @ - -, 10
5 10 PR, u
1 B 0 o
g i o ssferrepers bbb seeed
: } } } } } } } } } | iy 83 B8 7T & B 43 30 W0 1D O
100 890 B0 700 60 EO 49 30 20 10e: @ eds Ak Lel]

Short combustion period
Large electrode gap
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Additional fault patterns with
evaluation

Evaluation of combustion period of ignition
vollage spikes al idle speed

1 Normal combustion perigd
2z Nermal ignition voltage spike
Ignition system OK

Long combustion period (1) with low ignitidn
voltage spike (2).

Suggestive of low compression,

Fluctuating combustion period:

Suggestive of impurities in spark plug (shunt)

Shorl combustion periad (1) with high ignition
vollage splike.

Constant bul brial combustion poriod:
Suggestive ol defective ignition cable,

Note:

The combustion vollage curve may be entirely
absent and the ignilion voltage splke may be

very high.

Excessiva ignition voltage:

Electroda gap large
Compressiaon high

Fuel mixture formation lean
Electrode temperature low
Electroda gap burmed out
Ignition cablo interrupted

Excessively low ignition vollage:

Electrode gap small
Comprassion I
Fuel mixture formation correct
Electrode lemperature high
Electrode condition new
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Faull in the injeclion system

Evaluation of ignition voltage spike when ac-
celeralor applied suddanly

1 Start of attenuation process s nol
significantly higher than the ignitlon
voltagd spike.

Injection system OK.

2 Start of attenuation process is significantly
higher than the ignition voltage spike.
Fault In tho Injection system:

a) Lean fuel mixture
b} Delective injection valve
c} Low compression

o =pa
127020 -
*5 _ng:

6 12 162

38 17 161

Additional fault instructions
on troubleshooting

For troubleshooting on the primary side of a
single ignition coil, use adapter fer primary
voltage measuremant and speclal tool

12 7 020

If terminal 1 signal is absent on pin 1 in the di-
agnosis receptacie, with the holp of special
ool 12 7 020, the trigger signal for the Sarvice
Tesler can be prepared axtemally.

Connect up BMW Service Tester.
Select Engine Tost Step 05,

Select four-cylinder uniL

Connact universal adapter cable to tester.

Connect brown terminal 1o vehicle ground.
Black terminal lo terminal 1 of spocial tool
12 7 020,

if there is no trigger signal In the diagnesis re-
coptacle tor a 6-cylinder engine, preselect
wo- cylinder unil on Service Tester.

Do not use red induclive pliers because only
ona cylinder is being measured, For this rea-
son, an engine speed display of factor 4 is too
Taw.

Connect special toal 12 7 020 te the ignition
coil to be measured, and to the vehicle wiring
harness.

Generate standing signal on oscilloscope by
ﬁﬂssing button R on the Service Tester.

ot
The combustion voltage curve on the ascillo-
scope |5 very unsteady because, on a 4-valve
engine, the combustion mixlure swirl effect is
more pronounced than in a 2-valve engine,
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Checking secondary si%nm for
breakerless ignition distribu-
tion

{special tool 12 7 030)

Engine tast stap 10

Remeve ignition soll. Attach speclal teol
12 7 030 1o the ignition coil to be measured. Al-
tach high-voltage pllers o the Ignition lead.

Connect ground lead of adapter tb vehicle
ground and the ignition cail. Connecl up diag-
nosis connector.

in the absence of a trigger signal (terminal 1),
connecl black terminal ef universal adapter ca-
ble o Pin 1 of the primary adapler cabla.

Gonerate stanging signal on the oscllloscope
by pressing bulton R on the Service Testor.

Hote:
Neighboring ignition leads can give rise loin-
lerierence in the oscillescope sereen display,

S 3612 160

For additional roubleshooting stops, oo fault
memory in the engine conirol units.
Interrogate tho fault mamory and oblain fault
messages - sea Electrical Troubleshoating
Manual.
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12 13 011 Replacing ignition coil
(M70, S 70)°

Caution!

Only work on the ignitlan systam with tha igni-
tion switched off - high voltage - dangaor of
death,

HMote instructions for working on ignition sys-
tem - see Page 12 - 0.

Remove protective cap and ignition lead (ter-
minal 4).

Unfasten conneclions [term, 1 and tlerm, 15).
Disconnect bracket and remove ignition coil.

a2 1238

12 13 011 Replacing ignition coils
(M 60}

Unclip cover over screws [n cylinder head
cover.

Unfasten scraws.

Remove cover fram cylinder head cover.

Uniasten plug connections for ignition coils,

Unfasten screws of ignition coils.

Inztaillation;

On the ignition coils for cylinders 2 and 6, the
ground tapes (1) from the cylinder head cover
muslt be secured Lo the ignition coll screw con-
nections.



12-13/13

CETS

,_.-i'--

a2

12 13 511 Replacing ignition coil (M73)

Switch ol ignition.

Remaoval illustrated here with example of igni-
“hon gl on’ kit ilﬂﬂ.t‘i‘tll‘lﬂﬂl‘balﬁh_ﬁfd.

Disconnoct plug conneclion (1), Remove cap
(2). Disconnect plug connection [J).

Insialiation:
Hote routing of line in cable clip,

Ungerew nuls.
Ignition coil remove.

Insfallation:

Imtarrogate Taull moemory of control unit lor
Digital Matar Electrenics (DME), check faulls
in memory, rectily them, than cancal the Taull
memory.
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12 14 ... Checking sender for cylinder
identification (M 70, 5 70)

Maasure resistance |ncoll botween pin 1 and
pim 2,

Hominal value: = 112

Insulation resistance botween pin 2 and pin 3,
Hominal value: - 10 Mg
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12 14 150 Replacing sender for cylin-
der identification
{M70,570)

M T0:
Remove complete upper section of suction lil-
ter housing with mass air flow sensor.

Uniasten cable cennaclor.
Remove cover from distribulor cap.

Senders are {itled to the ignitien lead of cylin-
dor numbers 6/ 12,

Disconnec! suppression plug from ignition
lead.

Remove sender from ignition lead.

Cylindar bank 1...6: (right cylinder bank)
Disconnect plug connection - remove cable.
Fit new sender,

4 = inductiveimpulse sensor
3 = cylinder ldentification sender

I

3 1z001 0

28y

Cylinder bank 7...12: (left eylinder bank)
Disconnect plug connection = remove cable.
Fit new sender.

1 = cylindar identilication sender
2 = inductive impulse sensor

Installation:
Fit suppression plug.
See Constr. Group Item 12 12 072

Check sander:
Measure resistance® ol coil batween line 1
and 2.

* Rafer 1o Technical Data
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12 14 150 Replacing sender for cylin-
der r&cu?nltlon
{camshalt sender) (M 60)

Interrogate faull memory
Swilch off ignition,
Remove covaer from scrows on valve cover,

Uniastlen scrows.
Romove cover.

Disconnect plug connection {1},

Disconnect plug conngction (1).

Inlastan Scraw.

Installation:
Mote wiring layoul on injection pipe.
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12 14 ... Checking impulse sensor

M 70

At top of timing case cover. Check that im-
pulse sensor (1) for DME 1 Is securely sealed
and free of damage.

At bottom of timing case cover.

Check Impulse sensor (2) for DME 2 is se-
{':um!]r saated and frea of damngq_

Unlasten connector (4], Impulso sensor 1,
right eylindar bank.

Unlasten conneclor (2], Impulse sensor 2, lell
cylinder bank.

M 70, M 60

Selact multimeler test on BNMW Service Tester
{M 0G):

Plug connection disconnected.

Resistance measuremaent bebiean ping 1

and 2:

MNominal value: 5204 + 5%

Check the shielding:

batwoeen pins 1 and 3 = 100 ki

between pins 2 and 3 : = 100 k42

Connect oscilloscope o connections 1 and 2
of impulse sengor (M22/23).

Turn crankshalt with starler motar.

This signal should appear on the screen.

12 14 152 F;:#Placin impulse sensaor in
| c{:}yﬁn ar bank
(M 70, S 70)

Remove fan.

Unfasten plug connection (2) In brackel! in top
of timing case cover.

Remove underbody protection from assem:
blies,

Unfasten retaining strap from top of timing
case cover.



Unscrew pulley on power gleering
pump.,

Unscrew cool alr guide for alternator.

Unscrew both holders far hydraulic
fluld plpes.

Unscrew holder for hydraulle fluld
pump on engine block.

Loosen front power steering pump con-
sole bolls,

Unscrew plpe holder on lower Liming
case cover.

Turn Increment wheel until bolt head Is
accessible through a tooth gap.

Unscrew pulse sender.
Press hydraulle fluld pump aslde and
remove the pulse sender,

Checking Increment Wheel:

TDC mark mus! be at middle of a looth.
Beginning at the TDC mark and contin-
uing In the engine's directlon of rota-
tion there must be a gap after 30 leeth.



12 14 153 Replacing impulse sensor on
r:g t cylinder bank
{(M70,570)

Remowe lan.
Remowve complete clampling fixture for loothed
Vo balt,

Unfasten top of plug connection (4] In bracket
for timing case covar.

Remowe underbody protection from assem-
blles.

Unfasten line bracket from top of timing case
cover,

T
1
|

Unfasten impulza sensor (1) and remove.
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12 14 155 Replacing impulse sensor
(M €0)

Interrogate fault memory.

Swilch alf ignition,

Unlasten cover Irom screws in valve cover.
Unfasten screws,

Remova cover.

Disconnect plug connection (3],

The impulse sensor iz located beside the incre-
mental gear.

Unfasten screw (1).

MNote:
Observe pipe layout an the water pump,
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12 14 500 Removing and installing / re-
Iaein? both control units
T ital Motor Electronics)

Caution!

MNote instructions for remowval and [nstallation
of electronic control unit!

refer te General Data MG 12,

Swilch off ignition.

Unfasten scrows.
Remove cover from control unit box,

Central unit (1) for DME 1

(eylinder bank 1-B)

Gontrol unit [2) for DME 2

(cylinder bank 7-12)

Control unit (3) for EPC (electranic engine

power control)

12 14 518 He lacin m ulse sensor
[cylinder bank 7-12) (M73)

Refer lo
Repair Instructions for 7 Series E38.

12 14 519 Replacmgbamgulaa sensor
(cylinder 1-6) (M73)

Refer to
Repair Instructions for 7 Series E38.
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12 14 526 Replacing sensor for ¢ylin-
der recognition (camshaft
sensor) FM?EI}

Aefar 1o
Repair Instructions for T Serles E38,
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12 14 610 Replacing right knock sen- 12 14 611 Replacing left knock sensor
sor (cylinder bank 1-4) (M60) (cylinder bank 5-8) (ME0)

Refar lo Refor to

Aepair Instructions for 5 Series E34. Repair Instructions bor 5 Serles E34.

12 14 610 Replacing right knock sen-
aor (cylinder bank 1-6) (M73) 12 14 611 Replacing lolt knock sensor

[cylinder bank 7-12) (M73)
Rofor 1o

Rapalr Inatructions lor T Sorken E3H. Rafer 1o
Repatr Inatructions for 7 Seres EJ68,
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Relay ! control units -
allocation of engine wiring
harness

Unfasten scraws.
Remove cover,

M 70,5 70:

1 Conftrol unil for Digital Engine Contrel
2 Control unil for Digital Engine Control
3 Control unit lor Electronic Powar Contral

M 60;

1 Conirol unit for ABS
2 Control unit for Digital Engine Contral
J Control unil for aulomalic transmission

M 70, 5 T

1 Main relay for engine contral unit
2 Ralay for elociric fugl pump
3 Relay for Lambda oxygen sensor heating

I S it - A2 002

-

'l

M 60:

1 Main relay for Digital Engine Control
2 Relay for electre fuel pump
3 Relay lor Lambda oxygen sensor

M7T3:
1 Conirol unit for DME 1
[eylinder bank 1-6)
2 Contral unit for DME 2
{eylindar bank 7-12)
3 Control unit for EPG (electronic engine
power control)

M T3

1 Relay for electric fuel pump
2 Main relay lor DME 1

3 Main relay lor DME 2

Caution!

Depending en the construction stalus of the
wehicle, the installation iocation of relays and
contrel units may vary. In the event of any
doubls, test by pulling the relevant relay
whether the corresponding funclion is Inter-
rupted.

For additlonal instructions on roubleshool-
ing, refar to Electrical Troubleshooting Manual
for 8 Serles.
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12 31 009 Checking 3-phase alternator
and voltage regulator

Prarequisite lor this inspeclion:

= Correct connectlons en the charged
battory

= Corroct connections on alternator and
starter motor

= Good ground connection between angine
and body

= Tenslonod Veo bell

It the charge indicator lamp is lit continuous!y:

Removo voltaog reaylator and check carbon
brushes, replacing if necessary 12 31 200,
Minimum length "A" 5 mm.

Caufion!

There are allernators with normal regulators
and altarnaters with constant vollage regula-
tors,

Theso reguiators arg encoded mechanically
and must not be confused with ano another!

Hormal ragulator

3002160

TR [

31 12 193

LURFRET

Constant vollage regulato.
Can be identilied by the mechanlcal enceding.

The conslant voltage regulator must never be
installed in vehlcles whose battery Is In the en-
gine compartment. This would result in dam-
age lo the battery.

Installation:

Check slio rinasg for sians of wear. (ine arjnd i
necessary and polish,
Connect up BMW SERVICE TESTER.
Switch on engine and compare measuring val-
ues with nominal values.

I the charge indicator 1ight goas out while the
engine is running and the control vollage® is
not reached and the osclllegram is OK (as per
illustration), the veltage regulator must be re-
placed 12 32 000

For additional oscillograms, refer to Electrical
Troubleshooting Manual for the 7 Serles.

Il the specifled charge curtent is not achieved,
remove the alternator, dismantle it and inspect
the components.

For additional troubleshooting and notes on
dismaniling the alternator, refer to
GConstruction Group Repalr Instructions,

Group 12.

* Raler to Technlical Dala
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12 31 020 Removing and installing or
replacing 3-phase alternator
(M70,570)

Disconnect ground leads Irom the batteries.

Untasten cover from oil filter to enable engine
oll to flow back into the oll pan.

Remove complate upper seclion of suction fil
ler housing together with mass alr llow sensor,
Unlasten clips.

Unlasien hose clip.

Remove cover from ignition coll,
Unserew nuts and remove leads,

Remove viscous fan.

Unfasten hose clip from cooling air hose on al-
ternator.

Unlasten clamping lixture lor toothed Vee
balts.

Remaove nut from clamping fixture.
Uniasten scrow.

Unfasten top screw on altermater mount.
Remaove toothed Ves balt.
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Unscrew splash guard.

Pull olff plug an all level sender.

Pt = ; Unscrew hydraulle plpe holder on alter-
/ I = T2 nalor.
I‘;}r— 3-\.{}| hd 1mﬂ i |
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| 1 ,r” Y ™ Yl 1 derside of car.
[+ /1 Lg.:‘“.{l' \ S, 1 Remove tensloner downward.
l N '\T ==Y 'Lf'(,x = -'f";, Unscrew coollng alr hose on alternator.
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Unscrew pulley and fan from under-
5/de of car.

Unscrew both bottom bolts of alterna-
tar.

Instafiation:
Tightening torque®.

Unscrew upper hydraulic plpe holder,

Remaove complete full flaw oll filter.

installaton:

Molded hoses on the oll fllier Impalr re-
moval and Installation.

install molded hoses stralght.

Replace gaskets.

Check for correct stating of C-rings.

Unscrew pipes of allernator.

*  See Specifications
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Remove cover of distributor and loosen
tha wire sirap,

Unscrew scrows,
Remove heat shiekd,

Remove allernator upwards approximately
In installed poslilon.
Press hydraulic plpe aside.

Instaliation.

Install alternator without pulley approxi-
maiely In Installed poshlon from above,
connect wires on alternator, install upper
baolt, mount the pulley and then continua
from the underside of the vehicle.

Check engine oll level and add englne oll If
necessary.

¥
A2 os2

Rouwting of Alternator Wires:
Firewall connection at driver's side.

Routing of wires on englne.
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12 31 020 Remowving and installing or
r:rlacing 3-phase alternator
(M 60)

intarrogate fault memaories of control units
since the fault memories of certain control
unitls are cancelled whan the baltery is discon-
necled,

Hote General Instructions on Page 12-0!
Disconnect ground lead from batiery.

Remove fan wheel.

Unfasten fan connection with special tool

11 5 040 and counter support 11 5 050 tor pul-
ley wheol,

Tightening torque 11 52 1AZ*

Caution!
Countarclockwise thread!

Unfasten screws and remove from brackel.

Unfasten nuts (1) and (2} and remove Vee belt
tensloning lixture.

* Reler to Technical Data

installation:
Use hex head (1) to preload adjusting plate up
to end of long bore (2), then tighten nuts (3).

installation:

Check teothed Vee belts for coolant and oil
residue and replace il contaminated.

Fil toothed Vesa belt and ensure that Vee bell
and pulley wheel are located correctly.

Unfastan Scrows.
Remove underbody protection from enging

Remowe alternater ventilation hose from alter-
nator.
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’——) h a2 12 265

Unfasten retaining screw in alternatory hydrau-
lie lima.

Diseonnect plug connection from oll pressung
switch.
Unfasten cable connector.

Untasten lines on alternalor.
Tightening torque 12 31 142"

Unfasten retaining screws (1) and (2} on the al-
ternator,

* Reler to Technical Data

Remove upper section of suction filter with
mass air flow Sensor,

Caution!
Only unscrew seallng cover once engine has
cooled down.

Installation:
Top up with speciflled coolant and bleed the
coaling system, see 17 00 035.

Unscrew complete vent screw (1], unfastan re-
tainer (2) and remove.

Remove expansion tank by lifting upwards

Installation:
Expansion tank must engage in radiatar
shroud.



Unfasten upper section of air duct and unclip Pull alternator forwards.

with screwdriver al specified points (arrows).

Unlasten overflow line from expansion lank. Remove alternator by lilting upwards.

Caution!
Do not damage cable for actuating Lhroltle
valve for ASC+T!

Remove clips on left and right sides.
Remove overflow line from fan shroud.
Remowve fan shroud by lifting upwards.

Pratect radiator and sheet metal plate (1) from
damage.
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12 31 020 Removing and installing or
replacing alternator (M7Y3)

Unfasten cable ties (1 and 2} on cover of dis-
tributer cap.

Observe noles on disconnecting and connect-
ing battery, refer to General Data MG 12,

Swilch off ignition,
Disconnect battery ground wires.

Aemeve alternator drive bait,
refer to 11 28 010.

Remove upper section of intake filter housing
with mass air flow sensor.

Unfasten connections an altarnalor,

Remowe bracket for coolant hose. Connections illustrated here on removed alter-

nator.,

Disconnect plug connection (1)
Unfasten nut (2).

Installation:
Tightening torque,
raler to Technical Data 12 31 1AL,

Unfasten hose clip (1) and remove coeling air
hose. Unfastan screw in retaining clip (2} on
hydraulic line and remove retaining clip.

i.lntaat-an screws (1 1o 3} Remove tensioning
raller for ribbed yee bell.
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Unfasten screws (1 to 3).

Unfasten ail filter screw connection on bracket
and place oil filter to one side.

Mark sequance of ignition leads on the dis-
tributor cap and remove ignition leads from
the distribulor cop.

Place ignition leads {2) to one side.

Remove distributor cap,

reler 1o 12 11 096.

Pull aut alternator.

Screw alternator inle radiator shroud, Remove
alternator by lifting upwards.

Caution!
Avoid damage to radiator lins!

Installation:
First Insert alternator in radiatlof shroud with
pulley wheel,

Caution!
Do not damage radiator fins!

Replace alternator pullgy:

Unfasten nut with speclal tool 12 7 110, brac-
ing alternator shaft with internal hex wrench
or internaliy-splined wranch.

Installation:

Tightening torque,
refar 1o Technical Data 12 31 3AZ.
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12 31... Tension vee-belt

Tension clamping fixlure using open-end
wrench unlil screw in long slot is firmly
abutled.

Tighten scrow.

Al this point, hydraulic balt tensloner is 0K,

&= hd
= R

Male:

The hydraulic belt tensioner Is filled with oil:
always store ramoved elements horizontally.
Imcorrectly mountad alements can usvally be
bled by comprassing several times in sug-
Ces5ion.

J2 ATy
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12 31 030 Removing and-installing or
replacing auxiliary alternator

Hote General Data Gr. 61 00

Unfasten battery ground wire.

Installation:

Below the air conditioning cpmpressor,
Unfasten ground strap from anging support.
RAemove splash guard from below engine.

Looasen tensioning roller,
Remove Vee beit.

Unlasten retaining screws on lines.
Remove connector.
Romava |ines.

Line routing below ignition leads on cylinders
1..6.

Unfasten relaining scrows.

Urfsten relaining scrows.
Pull complete alternator downwards to remove.
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12 31... Tension vee-belt for auxiliary
alternator

Unfasten screws (1) and (2).

Twist outside hex head (2] on bracket of ten-
sioning roller to 10 Nm and secura with
scraws (1) and (2). Vee belt is then at correct
lension (preload).

12 31 230 Removing and installing / re-
placing bearing block on al-
ternator (M73)

Relar ta,
Repair Instructions for T Series E38,

12 31 400 Replacing cooling air guide
on alternator (M73)

Uniasten hose clip (1) and remove cooling air
guide from alternatgr. Unclip cooling air guide
from brake alr duct and remove.
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12 32 000 Removing and Installin? or
replacing regulator switch

Disconnect ground wires from batiery.

Remove 3-phase allernator, reler to
12 31 020,
Remove cover.

Unfasten screws.
Remove voliage regulator.

Check slip ring for wear and rework il necess-
ary, refer to Construction Group Repair Ma-
nual 12 31 200,

A8 12104

Installation:
Ciean conlact faces and check preload on con-
tact springs, bending again il necessary.

12 32 501 Replacing regulator switch
for alternator (M73)

Refer to
Repalr Instructions for 7 Series E38,
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12 41 020 Removing and installing or
re Iacingstartrer motor
(MT70,570)

Interrogate fault memory.
Remove battery ground leads
Unless otherwise staled, the same operations

apply o both autematic and manual transmis-
sions.

Unfasten exhaust system from transmission
brackel, loosen intermediate rubber mount
and remove complele exhaust system.

Remove heat shield from pivot lever.

Empty watar container for SRA, remove pump
and place to one side.

| = |
I ] F-uly

g A2 U
&

o |

120354

Place conlainer 1o one side.

Aemeve heat shield from inlake manifald,
Remove icads from starter suppart paint.
Tightening torque 12 41 4AZ°

Remove hoses from manifold

First remove the front tube, then the rear tube
by lifting upwards.

Observe assembly instructions lor Group 18.

Automatic transmission:
Extend the tool,

* Refer 1o Technical Data



12-41/2

Unfasten the upper starier retaining screw. Remove heal shield.
Install tool between tirewall and wiring har- Remove bracket.

Automalic transmission: i_"___ - " Remove starter motor by pulling downwards.
ness of E box from above. :
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Unlasten upper starter screw,
Remove screws from above (direction of mani-
feld).

Check pinion of starter motor and starter gear
ring on flywheel for signs of damage.

MNola:

Fer additional troubleshooting netes and in-
structiens on dismantling the starter motor,
see Construclion Group Repair Instructions
for Group 12,

TN mozom

Manual transmission: Instaliation:

Unfasten upper starter screw rom underside Maote correct position when installing the

of vehicle. L starter lead, otherwise it is not possible to in-
o stall the heat shield.

"0 ! { First insert front tube from below.

O' e | Mote installation loecation of screws and
s ' springs. For subsequent procedure,

see Group 18.

| : :, i . M 12043 e Moy J

=5 - — - —

Unfasten bracket from engine mount
Unlasten screw from underside of starter mo-

tor. A El

]
.
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12 41 020 Removing and installing or
r:rlacmg starter motor
(M €0)

Mete General Information for Group 12-0,
Disconnect battery ground lead.

Remove underbody protection for assemblies.

Remaowve right heat shield.
Unlasten screws.

Unlaston scrows.

Unfasten screw.
Remove heat shield from starler molor,

Unclip starter lead from heat shieid.

Remove heat shield from below between front
axle carrier and reinforcemaent cross,
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Unfasten screw connection for starter motor
lead.

Tightening torgue 12 41 4AZ"

Unfasten screws.
Tightening torque 12 41 1AZ"

Remove starter motor rom gear ring.

Remeove starter motor from below between
front axle carrier and reinforcement cross.

* Refer lo Technical Data

Check starter motor pinion and starter gear
ring on fiywheel tor signs of damage.

Mote:

For additienal iroubleshooting notes and in-
structions on dismantling the starter motor,
s¢@ Construction Group Repair Instructions,
Group 12,
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12 41 020 Removing and installing or
replacing starter motor (M73)

Fallow instructlons on disconnecting and con-
necting battery, refer to Ganeral Data
MG 12.

Switch oll ignilion,

Disconnect batery ground leads.

Remowe heat batfle plata.

Remaowve right exhaust pipes,

Unfasten top scréw and back screw from heat
ballle plate on starter motor (illustrated here
Irom above).

Unfasten lower screw in heat batfle plate and
swivel heat balfle plate o ane side,

Unfasten connections on starler motor,

Installation:
Tightening torque,
reler to Technical Data 12 41 4AZ

Unfasten top and lower nuts on starker motor.

Installation:
Tightening tarque,
refer to Technlcal Data 12 41 1AZ

Support bracket on crankcase: unfasten
screw. Remove support bracket.
Remeve starter mator from transmission
meunt.

instaliatian:

Check starter pinien for damage.

Check starter crown wheel on llywheel for
signs of damage.

Note:

A troubleshooling operation on starter motor
and its peripherals is described in Gonstruc-
tion Group Repair Instructions MG 12



12-41/6

12 41 041 Re laclnﬂungagament mag- 12 41 551 Replacing carbon brushes
net switc on starter motor

Reler to Refar to

Repair Instructlons for 3 Serles E36. Repair Instruclions for 3 Series E36.

12 41 103 Dismantling and assembling
starter motor

Rafer to
Repair Instructions lor 3 Series E36,
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12 70 000 Function check of Electronic
:E':_?;nila Power Cantrol (EML)

Connect up DIS and interrogate fault memeory.

Moto:

After each time the accoloralor sensor 15 dis-
connected, perform a basic adaptation check
ol accelerator sensor, Procedure in accord-
ance with DIS instruction.
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12 70 500 Checking shfety path of Elec-
onic Ehr;?glnu ower Control
(EML) (M70)

Mote:
Beforo fitting test adapler 1o EML - interrogate
fault memory.

1= Plug connection DME 1
2= Plug connectlon DME 2
3= EML plug connection

Switch off Ignition. Unfasten EML plug connee-
tion.
Fitwst adapter 12 7 013

Connect test adapter 12 7 013 to tesl adapter
12 7 010v011,
Connect BMW Service Tesler (to measura en-

glne speed),

Test sequence:

Regulate test adapler 127 0107011 in center po-
sitlon "=".

Disconnect gear {idlo sotting).

Start engine,

Govern idle speed to approx. 2000 rpm with
the knurled knob on the test adapter.

Then depress footbrake immediately.

The englne speed must fall to idle speed "im-
miediately™.

If thiz happens, tho salely path is OK.

On vehicles with a manual ransmission, re-
peat the test with the clulch pedal,

Faor notes on troubleshooling, see Electrical
Troubloshoaoting Manual,

Switch olf ignition.
Remove adapter.
Relnstall connector.

Note:

Interrogate fault memory.

Chack faulls In memary and rectify tham.
Cancel fault memory.
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12 71 530 Replacing control unit for
Electronic Engine Power
Control (EML)(M70)

MNota instructions on remaval and installation
of electronic contral units, refer 1o General
Data MG 12,

Unfasten screws in cover of elecironics box,
Remove cover.

DME cantrol unit 1
DME cantral unit 2
ML control unit

Caution!

After replacement of the EML control unil, al-
ways perferm the following lest:

Check safety path of the Electronic Engine
Powar Gontrol. Procedura described in Repair
Instructions 12 70 500.

R1ao2zen

12 71 530 Replacing control unit for
Electronic Engine Power
Control (M73)

Note instructions on removal and installation
of electranic control units, refer to Ganeral
Data MG 12,

Uniasten screws in cover of electronics box.
Remeowve cover.

1= DME control unit 1
2= DME control unit 2
3= EML conlrol unit

Caution!

After replacement of EML controd unit, always
figla:

Connect up DIS and follow procedura for re-
placing contral unit.
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12 72 520 Removing and installing or
replacing accelerator sensor
(M70, 570)

Swilch off Iignition,
Remove trim from bottom lalt side of Instru-
mant panel.

Aemove acceleralor sensor:

Disconnect levar Irom accelerator pedal.
Unfasten lever on accelerator sensor and pry
off caretully.

Unfaston both scrows.

Dlsconnect plug connacthon,

Cavtlon!

Accelarator senser must nol be subjected to
load In axial dirgction: this can cause prema-
ture damage to accelerator sensor.

Rotate accelerator sensor approx. 45° counter-
clockwise to enable the front retaining lug to
b withdrawn from the oval aperiure in the

pedal black.

Withdraw retaining lug. Press accelarator sen-
sor slightly towards acoustic insulation and
pull gut.

Rotate accolorator sensor clockwise untll re=
talning lug can be withdrawn through aperture.

Press accelerator sensor upwards into acous-
tic Insulation, to enabla the 2nd retaining lug
to be withdrawn from the pedal block.

Rotate accelerator sensor approx. 60° counter-
clockwise, lilt obliquely downwards towards
heating pipes and pull down to remove.

Rotate accelerator sensor in such a way that
lugs are realigned over hole pattern in bracket.



Installing Pedal Value Sender:
Installation will be easler with the lead
of the pedal value sender positlaoned
as shown.

Work In pedal value sender Lhal Lhe
electric lead outlet Is Inclined past the
heater plpes.

Bend clip o heater mounling scrow
away.

_Press pedal value sender forward al an

angle In direction of the Nrewall.
Work rear end of the pedal value
sender Inlg the pedal console.

! | b
| b d,,_"} .u{ :ulzl:n:ui

Turn pedal value sender clockwlse un-
til the front maunting eye is on the
oval opening.

Press pedal value sender up Into the
nolse Insulating sheet.

Waork In eye.

Turn pedal value sender untll the sec-
ond mounting eye Is above the oval

apening.
Work In aye.

Install bolts.

Mount arm.

Secure lead with wire strap.
Tightening torque®,

Irmpartant!
Pedal value sender must not be loaded

In axlal direction, as pedal value send-
er could be damaged In advance.

Mount plug,

Ad|usling and Checking Funclion of
Pedal Value Sender:

See Adjusting Accelerator Pedal In
1272 ...

Check safely path - see 12 70 500.

See Specificallons
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Remove brake pedal (1) from push rod, un-
fasten lock nut on push rod and remove push
rod.

Remaoving and adjusting push rod,

refer to 35 21 0O,

12 72 520 Removing and installing or
r;TIaclng accelerator sensor
(M73)

Switeh off ignition.

Remove trim from bottom left side of instru-
ment panel,

AAZ 03411

Nole:

Whenever the accelerator sensor (PWG]) is dis-
connected, basic adaptation of the accelerator
SENS0r i5 required.

Procedure: Connecl up DIS and select diag-
nosis oplion on EML 115 control unit then pro-
caed in accordance with DIS Instructions.

Untasten retainer (1) from accelarator pedal
linkage.

S 12 03381

Installation: The acceleralor sensor is
mounted on the pedal block below the steer-
ing column.

Disconnoct linkage.

Unfasten screws on acceleralor sensor with
special tool 11 4 180,

Unfasten cable tia (1) and remove brake light
swilch (2), refer to 61 31 310

R12 03351



Unfasten scrows on accelerator sensor with
special togl 11 4 180,

Dizconnect plug connection (1).

Unscraw plug connection to remove from
bracket in pedal block.

Loosen nut on pedal black to anable the brake
unit (1) to be pressed approx. Smm back into
englng compartment.

Installztion;

Raplace sell-lecking rut.

Tightening torque, refer to Technical Data
MG 35.

B Rtz oang

RIS 0018

Press brake unit (2) approx. 5Smm back into en-
gina compartment and remove accelerator sen-

sar [1).

Remove accelerator sensor (1)

Caution!

Lever on accolerator sensor Is presel by the
factory and must not be unfastened!

If the lever on the accelerator sensor has been
unfastened, the complete acceleralor sansor
must be replaced!

Installation:

First insert wiring harness (3) and ensure,
when assembling the accalerator sansor (1),
thal the wiring harmess is in the upper section
of they apertura,

Insert accelerator sensor (1) between steering
column and bracket lor brake light switch,
pressing pedal block approx. 5mm backwards
when doing so.

Checking adjustment of switch,
refer to 35 41 480,

Instalfation:

After assembly of accelerator sensor, a basic
adaptation procedure for the accelerator sen-
S0r must be run.

Procedure: Connect up DIS and solect diag-
nosis mode for EML-IES control unit then fol-
low subsequent procedure in accordance with
DIS instruction,
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12,72 550 Checking and adLusting ac-
celerator sensor kinematics
(M70)

1. Idle speed setling

Loosen hex nut (1) on accelerator sensor.
Provide a gap of A =3 mm between accelera-
tor pedal and idle delent (2

linsert feeler gauge or similar item belween
them).

Tighten hex nut (1) on accelerator sensor
({tightening lorque-*). Support accelerator sen-
sor when tighténing lever.

2, Full throltie setting

aj Manual transmission:
mave accelerator pedal to kick-down
pressure polnt in accelerator sensor.
in this setling, move knurled screw (3)
Hirmily up against accelarator pedal
and secure with lock nut,

b} Aulomatic transmission:
Actuate accelerator pedal to kick-
down gressure point in accelerator
sensor. In this sefting, adjust knurled
screw (3) with gap of 6 mm between
knurled screw and accelerator pedal.
Lock ofl knurled scraw,

Caution!
Alter adjustment, check accelerator sensor
with diagnosis tester. Connect up tester,
switch en ignition and move accelerator pedal
to full throttle setting. Comparae actual vollago
value dizplayed by tester with nomingl value
and, If necessary, correclt the setling.
Mominal wvalue:
a) manual transmission:  3.15..33V
b) automatic transmission: 3.7 .. 38V

MHominal value:  ldle speed = min 353 mV
idia spead = max 451 my

Check salely path, reler to Gr. 12

Pos. 12 70 500

MNote:

Before fitting test adapler - interrogate EML
faull mamory.

*Reler to Technical Data
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On-board Dlagnosis

The DME control unit recognizes ax-
hausl relevant faulls and displays
them by lighting up the “Check Engl-
ne” contraol lamp continuouwsly.

Check Engine conlrol lamp - see
Group 62, The fault lamp comes on af-
ler turning on the Ignition and goes
out when the engine runs. It IS on ¢on-
linugusly while the englne is running,
Ifthere is a laull.

Flashing codes help In locating faults
precliaely and ellminating them,

Faull Qutput;

Actlvate flashing code oulput: ignition
ON, operate Tull load cantact 5 times
within 5 seconds.

Fault output begins,

See sample fault: faulty NTC coolant
= code 1223.

1 = Starl of laull code

2 = End of fault code

Note:

Each additional call must be activated
again.

Code X444 - faull no longer stored.
Code X000 (long dark phase) - alter
lault oulput = end of cutput.

Sample Fault Code: NTC Coclant
Code 1223

.
% S
o =

Lamp Off

HKHKXK

5 times full load
stop within 5 sec.
with Ignitlon OM

5s Lamp ON

0.5 s Lamp OFF
255 Lamp ON

2.5 s Lamp OFF
Flash 1 - 2 times*
2.3 5 Lamp OFF

Flash 1 - 8 imes
Nate number

2.5 s Lamp OFF

Flash 1 - 8 Umes
Mote number

255 Lamp OFF

Flash 1 - 8 times
Mole number

2.5 s Lamp OFF

Lamp ON

Two times for M Y0
Left cylimnder bank
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TABLE OF FAULT CODES FOR DME 1.7

Code ! Fault Branch
[ %111 | lgnition

x211 | Control unit (sell test) l
| 2215 | Alr mass sensor
| x221 | Oxygen sensor
| x222 | Oxygen conltrol
| x223 | NTC coolant (see fault example)
| x224 | HTC Intake alr
| 231 | Monlter of bat. voltage supply to conlr. unit
| x251 | Imjector final stage 1 (cylinders 2,4,6)
| 252 | Injector final stage (cylinders 7,9,11)
| x261 | Elec. fuel pump relay linal slage
| X262 | Tank venting final stage
| 264 | Relay 3 final slage (oxygen sensor healing)
| x268 | ldle speed, CO polentiometer
| 2278 [Ignitlon liming correction
| k512 | AC compressor shulofl
| x513 | Final stage pin 18
| x515 | Converler lockup clutch

x516 | Speed signal
X517 | MSR signal
| x518 | ASC signal :
| X818 | Final stage

| FURSEEEEs SN (... SIS e B e - il

Remarks:
FL = Fault lamp
VL = Full load

Table 1: CARB Flashing Code Scope

Remarks:
x= 2 for M 70 contral unit of left englne side
(cyl. 7 ... 12}

x= 1 for M 70 contral unit of right englne side
{eyl. 1 ... 6) and all other engines

Fault memery empty: code x444
Fault memory cancellation: verslons.

1. Disconnect DME control unit on power supply by,
for example, unplugging the contral unit,

2. Put out cancel faull memary command wilh a BMW
SERVICE TESTER (seec car gleciric/eleciranic test
plan).

3. Reactivale with ignition "ON" while flashing code
x000 is being put oul; close (make) the full load
switch 10 seconds.



13 Fuel System

Fuel SYSIEM' avuinnaisiaspvssnminess
Fuel System M60 ...........................



13 Fuel system

13 00 002

054
060
13 31 029
028

13 32 051
051
13 51 199
630
630
13 54 535
13 61 000
13 62 511
531
580
511
531
13 63 580

13 64 541
582
541
1372 002
13 90 500

500

Function check of Digital Motor Electronics (DME) ... e e e e 13- 0N
COMPONENEEESL .oiviviiiieierierisssnses rrasssssssrrrsssassnsssssnnsessssasnssssnsssnsssssssransassssssnsnnantanssnsnssnrnns 13- 0N
Checking coolant temMPEratlre SENSOT .......cccuicrerriissssssssersssssnsssssssssssesssss snsmssssssssnsessnaans 13- 0/1
Checking intake air temperaturg SENSBOL ... .cieiimisas e imissssasiiss isssssssnssssbrassssssessssisss 13- 0N
TN VENE VEIVE = CRIBI oioseiciiiinisivunnsnier snsoentrsssn s seaskebois 1444 ssosontar iassentuasss i RanssvAROR TR ao bR 13- 0N
Engine idle and exhaust COMBNts — CHBCK .......cimmiiinmmmimmsmssnssssssssiss sssssmsssesssssmsssnans 13- 0/2
Engine idle and exhaust coNtents — CHECK ..........cccciieecimniniieisee e sess e s saessas s s siaes 13- 0/3
Fuel pump delivery prassure — ChecK .......cccsiimiiinsssimmmsssssissssis st smssssanssssm s 13-311
Delivery pressure of fuel pump — €heck (M73) .o 13-31/2
sarameary of Toel THar and- NGBS i iviaim i tesains s i mies 13-32/1
Il B~ P s o e il 13-321
Fuel filter — replace (73] oottt e e e assas s s e e s tasbasasssmmsmbmsssmanm s s srres 13-32/2
Fual prassung raguIator — BRBICK ... i sasisisissssdssvssisss ot s stsssssssinisin 13-51/1
Fuel pressure regulator — replace .............. R P TR S e . 13-51/1
Fuel pressure regulator — replace (M73) ..o s sissas s s srsans s nme s esssansmn e e enes 13-51/2
TIHOBR DOV = TOENEICE s crumsianssimsiminmsay e s R T RS VRO NSRSy 13- 54/
Control unit (for DME) — remove and install or replace ...........cccccinisscsiecninsscssinssessnnes 13-611
Temperalure SeNSOr OF INAKE Bl ... ..c i eossssses ioisssinssssserssssssnsssnmsssasssss s snrmssssssssnses sanens 13-62/1
Temperature sensor for COOIANt — TEPIACE ..vivvecicireeiieierssims i ssssssressasassssnsmsaniasssnsnssnrnns 13-62M
Mass air flow sensor — remove and install Or FEPIACE ........ccciiiciiieimiiicssiesimisisss s esnens 13-62/2
Temperature sensor for intake air — replace (M73) ... snsssssssss s snnes 13-62/3
Temperature sensor for coolant = replace (M73) e 13-62/3
Fual pump relay —raplace [M73) i i immme s sasissiisss ssinssisississ smmssisssssssnn i iass 13-631
Summary of injection pipes with ancillary pams ...........ccccccciiiicinniiecsre e 13-6411
All injection Valves — MPIACE ...t e s 13- 64/1
Injection valves — check for leaks and Clean ... s 13-64/3
All injoction valvas = raplace (M73) ... kbbb 13-64/4
Both air filter iNSerts — FEPIACE ...t cee e e eseaees e e msae e sasesmmanbas ranam s s e enas 13-721
TN VO VELIVE: — TREIEITE wuinissannusnsnsinnsans s visisssssaninssssiatns o sa s s enienssss sianiisss oo ves s sasiamian s minsiich 13-90/1
Arrangement of tank Vant vaNES i i s o s e i 13-90M1
TN VRIS = VB oiiiiiiiamsivinissinsanssensrssos ch iR AL AT SIS ARRS A EFA AR BN AR SR AR 13-90/2
Tonk vank- VNV « FOPIREE ENEEIY oois-so oy osmmmmsss s s ssssssH sty s s sy osss s 13-90/3

For additional work, refer to "Repair Instructions for 7 Series E38”
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13 00 002 Function check of the Digital
Motor Electronics (DME)

GConnect up BMW Service Tesler.

Carry oul briel test,

Intarrogate faull mamaories.

Interrogate staius,

refer Lo: aperating instructions for

BMW Service Tester/BMW diagnosing system

Additional information on troubleshooting, re-
fer to:

Elecirical Troubleshoating Manual file ' Schie-
matics loldor

1300... Checking components

Checking coolant temperature
SENsor:

Attach Jelronic test cable 61 1 440,

Use ghmmeler to chock nominal value®), to
check the entire lemperalure range, remove
the sensor, iImmerse In waler bath up Lo hex
head and check using an shmmeler®.

The lemperalure SenNsor MEAsUres enging tem-
perature and transmits this to the control unit
in the farm of a resistance value.

The resistance value falls as temperalure rises
(NTG).

1 = plug connection

2 = housing

3 = NTC reslstance

* Reter to Technical Data

1

37 035

32 16 036,

Checking intake air tempera-
ture sensor:

Check resistance value® on lemperalure sen-
sor. Check leads from control unit connector
lo lamperature sensor conneclor for interrupls
or shorl circuits®’,

Checking tank vent valve

Attach vacuum hose (1) from BMW Service
Tester to the B mm dia. nock.

Provide tank vent valve with 12 ¥V valtage (2)
[=pacial tool 61 1.440).

Select multimeter function 21 an
BMW Service Tester.

Sol vacuum o 600 mbar + 100
Switch aff vacuum pump,

During the measuring period of approx.

20 seconds, pressure must not drop by mone
than 50 mbar.

When prossurae losses exceed 50 mbar, a new
tank vent valve must be fitled.

**) Refer to Schematics loldar
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13 00 054 CHECKING ENGINE IDLE
SPEED AND CO LEVEL
(M 70 Engines with M 1.7
Matronic)
-Cars Prepared for Calalysl-

Adjusting Conditlons:

Engine at operating temperature, l.e.
oll temperature al least 60" C (140° F).
Engine and Ignition in perfect condi-
tian,

BMW SERVICE TESTER connecled 1o
operaling instructions.

Rouline checking Is not necessary.

1) Engine Idle Speed Checked with BMW
Diagnosing System (Slatus Call)

Refer to calling faults In case of devia-

tlon from nominal value®.

Check Intake system for leaks.

*  See Specifications

132

2) CO Level Tesl

Connect CO probe on exhaust talipipe.
Switch off exhaust extraction systems
for the time of lesting.

Check ldle speed CO level®, see operal-
ing Instrucilons of BMW SERVICE
TESTER or operating Instructlions of
other lester.

impaortant!

Alr mass sensor nol on same side as
lallplpe.

3) CO Level Correctlon

Remove anti-tamper lock.

Carrect CO setting on the air mass sen-
sor with a screwdriver, If necessary.

Hote:

Read BMW sell dlagnosis before mak-
Ing correctlons.

See Speclfications
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13 00 060 CHECKING ENGINE IDLE
SPEED AND CO LEVEL
{M 70 Engines with M 1.7
Motronic)
- Cars with Catalyst -

Ad|usting Conditlions:

Engine at operating temperature, Le,
oll tlemperature at least 60° G (140° F).
Englne and Ignitlon In perfect condl-
tion.

BMW SERVICE TESTER connected to
operallng Insiructions.

Routing checking Is not necessary.

1) Engine ldle Speed® Checked with
BMW Diagnosing System (Status
Call)

Call faults In case of deviation from the

nominal value.

Check Iintake system for leaks.

Impaviani!
Intake plpes cross each other.

Note:
Don't turn the CO level adjusting screw
an the alr mass sensor.

* See Specliicatlons

2) CO Level Test

Disconnect oxygen sensor plug con-
nectors and mark conneclors.
Unscrew bolls (1) and connect Speclal
Tool 13 0 090 on the exhaust manifold.

Caubign!
CO probes will be very hot!

Excessive CO Level:

Check

fuel Injeciors,

fuel pressure and

coolant/alr temperature sensors.

Insufficlent CO Level:
Check hoses and connections
or detect alr leaks.

Check idle speed CO level®,

Switch off exhaust extraction systems
for the time of testing.

Refer to EML and Motronle diagnosing
system when nominal value is not
reached.

Nala:
Connect oxygen sensor after trial run.

irmpartant!

Don't mlx up oxygen sensor connec-
tions — plug with white tab Is for cyl-
Inders 7 ... 12,

Read vla sell diagnosis If necessary.
The displayed value (approx. 0.45 V) re-
mains constant with a disconnected
oxygen sensor plug, when callling on
the pertinent contral unit.

MNote:
Check EML safety path — see Group 12,

*  Sce Specifications



13-311

. L. - 13 31 029 Checking supply pressure of
' — o Te—— - fuel pump

Layout: fuel pump relay
Relay (1= left)right cylinder bank 1- 6
Relay (2= right)/left cylinder bank 7 - 12

Remove cover from Iresh air housing.

Check fuel dellvery pressure;

Seal fuel line after T-piece with tocl 13 3 010
Actuate tool 61 3 050.

Check fuel delivery pressura .

Remove fresh alr housing,

H;,‘?\13:: 060 — ]
[,\S /:'\X}']I ll M 130 H

3% 13053 H
_ R l - Install connection from BMW Sarvice Toster or
3 DO T AT I pressure gage 13 3 060 with connacting load
v %‘t‘. '-;f:n, ﬁ - L ".'ﬂ \ and T-plece 13 3 064 to the fuel intake line
I xta i Rl | = bafare Lha fuel pressure regulatar.—

E2—22 o
}l“f’ ks

Remove relevant fuel pump relay.

Use tool 61 3 050 to bridge terminal 87 and ter-
minal 30.

Read ofl systom prossure®] and check layoul
{relayicylinder bank).

* Refar 1o Technical Data Gr. 16 * Refer to Technleal Data Gr. 16
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1331 029 Checking datlvarg pressure
of fuel pump (M73)

Swilch off ignition.

Twist screws through 909,
Remove cover Irom cylinder head cover.

Cautfon!
Fuel in lines is under pressure (approex. 3 bar):
catch escaping fuel and dispose of correctly!

Cut through hose to fuel delivery ling (1),

Instalfation:
Replace fuel hose and hose clips.

Connect up Diagnosis Information System
(DIS):

Select Measuring oplion.

Select Pressure Check.

A3 0223

Install special toal 13 6 057 (T-plece) between
the two open ends of the fuel delivery hose.

Connect special tool 13 6 057 (T-piece) to spe-
clal ool 13 6§ 035 (reducer) and special tool
136 051 (hose).

Connect special tool 13 6 051 to quick-release
coupling on pressure sensor (1) on DIS.
Caution:

note when removing the special tool!

Fuel in lines is undar pressure (approx. 3 bar),
cateh escaping fuel and dispose of it correctly!

Remove fuel pump relay (1).

Connect special tool 51 3 050 to terminal 87 or
87b and to tarminal 30.

Actuate special togl 613 0501or approx.

10 seconds and read olf dellvery pressura.
Nominal values:

Delivery pressure of fusl pump,

refer to Technical Data 16 14

Fuel pressure regulator,

refer to Tachnical Data 13 53
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L FE R Tl . It delivery pressure is not reached, fusl return

. IIr
fof line must be sealed usi ial tool 13 3 010
133010 / /" Fi B

Repeal the pressure check.

If the delivery pressure is reached or ex-
coeadad:

Replace the pressure regulator.

| if the delivery pregsure is not achieved:
/ ZWIINE
e Check hoso routing from tank to engine on
fuel pump (e.g. squashed areas, leaking).

Check fuel filter (e.g. for contamination) and re-
place il necessary.

i the hose routing and fuel filter are 0.K.,
check plug connection on the fuel pump for
signs of corrosion, cleaning il ncessary, then
repeat the prossure test. If the delivery press-
ure is still not reached after this action is
taken, replace the fuel pump.
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SURVEY OF FUEL FILTER AND PIPES

i

i

Fr

@)

LR

3 1ICEM

o N [

/f‘?' 4

1

AN

>

1 = Fuel filter

2 = Fuel plpe from tank

3 = Fuel plpe from tank

4 = Fuel plpe to cyl. 1...6 (right)
5 = Fuel plpe to cyl. 7...12) (left)
6 = Plpes secured on fliter holder

|
I|
1
|
|
213 112€ |

||

1332 051 REPLACING FUEL FILTER

Clamp all hoses with Speclal Tool
13 3 010.

Unscrew bolt (1).

Take off lower hoses.

Caulion!
Catch escaping fuel.

Unscrew mounting nut (2).
Take off upper hoses.

instalation:
Check direction of flow (arrow) or out-
let (OUT).
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13 32 051 Replacing fuel filter (M73)
Switch off ignition.

Disconnect all lnes 1o and from fuel filter with
special tool 13 3010,

Unfasten scrow and pull fliter downwards to
remaove.
Unfasten hose clips and remove hoses.

Caution!
Catch escaping fuel and dispose of correctly,

Installation:
Fil new hose clamps.

Installation:

designated by direction of flow {arrow) or let-
ters "OUT"; always take account of this during
installation.
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13 51 199 Checking fuel pressure
regulator

Install BMW Service Tester or pressure gage
13 3 060 with connecting hose and T-piece

13 3 064 in the fuel feed line in front of the Tuel
pressure regulator,

Pull olf fuel pump relay.
Bridge terminals 87 and 30 with tool 61 3 050,
Check fuel injection prassura®).

If fued injection pressure’) drops too fast, plug
refurn hose with tool 13 3 010 and brielly
operate tool 61 3 050 once again,

referto 1331...

If the injection pressure is now maintained,

the prassure regulator is faulty.
If the injection pressure drops, there is a leak
In front of the pressure regulator.

*) Refer to Technical Data

1351051

13 51 630 Replacing fuel pressure
regulator

Remove cover.

Remove vacuum hose.
Unfasten scraw, remove clip.

Lift up and remove prassure regulator (2).

Installation:

Replace seals (1) and (2).
Check code (3).
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| Instaliation:
Allow lug of retaining ring to locata In re-

1351 630 Heplaulng}m el pressure regu-
' cosses In injector plpe.

lator (M7

Swilch off ignition.

[ # aise

Twist screws through 90°,
Remove cover lrom manilold,

Remove vacuum hose (1).
Remove retaining rings.

Note position of vacuum hose and note for
subsequent assembly.
Twist and remaove pressure regulator.

Installation:

Ensure cleanliness of sealing faces.

Replace sealing rings (1 and 2).

Coal sealing rings before assembly with anti-
friction agent.

l"‘a N, P | maE |



13 54 535 Replacing throttle body

Caution:
Do mot reach into throtile body unit whils igni-
tion is switched on (risk of injury).

Remove feed line,
Unfasten hose clip (1) and remove hose (2).

Unlasten plug connection from housing.
Unfasten scrows 1 - 4,

Remove throftle body.

5 = gaskel

Installation:
Fit new gasket (5).

Do not dismantle EML throttle body.
Fault memory can be interrogated using EML
on-board diagnosis facility.
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13 61 000 REMOVING AND INSTALLING
OR REPLACING CONTROL
UNIT FOR DME

Unscrew eleclronlc box cover scrows.
Take off cover.

Pull up lock (1) and pull off plug (2).
Loosen clamps (3) and remove contral
unit.

1 = DME control unlit for cyl. 1...6
2 = DME control unlt for cyl. 7...12
3 = EML control unit

* See Specilicallons

Instaltation.
Check code number (1)* and manufac-
turing date (2)*.

Relays In Electranlc Box:

1 = Fuel pump relay for cyl. 7...12

2 = Fuel pump relay for eyl. 1...6

3 = Oxygen sensor healing relay (both)
4 = DME master relay 2 (cyl. 7...12)

5 = DME master relay 1 (eyl. 1...6)
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13 62 511 REPLACING IMATKE AIR
TEMPERATURE SENSOR

Check function = see 13 00 002,

Unscrew cover for fresh alr housing.

13 62 531 REPLACING COOLANT
TEMPERATURE SENSOR

Check function = see 13 00 002,
Unscrew cover for fresh air housing.

i _%
i - P -'_'. -""';'4
A d i " 1'|] |I k ! :-..J
1 ._TI'I- | xl‘u-""-‘ .
- -/ | [
o ’ == 313047 M
i T S Remove fresh alr housing. Remove Iresh alr housing.
—— - T S—

Press spring-loaded lock. Arrangement:
Pull off plug. 1 = Temperalure sensor - DME
Unscrew Sensor. 2 = Temperature sensor - EML

3 = Temperalure sensor - lemp. gage
Instalialion:

Tightening lorque*.

Press spring-loaded lock.
Full off plug.
Unscrew sensor.

instalation:
Tighlening torque®,

See Speciiications - e SR ER N *  See Specificalions
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13 62 560 REMOVING AND INSTALLING
OR REPLACING LEFT OR
RIGHT AIR MASS SENSOR

Check function — see 13 00 002,

2113045 M II

Hot Wire Alr Mass Sensors:
1 = Right bank of eylinders 1...6
2 = Lelt bank of cylinders 7...12

Impartant!
Intake plpes cross; alr Mass Sensors
are inversed.

Disconnect plug (1) and 1b&sen hose
elamp (2).

Lift out Intake neck.

Instaliatian;
Install clean filter screen only.

Cars with Catalyst:

Don't remove anti-tamper lock/correc-
tlon screw.

Don't make corrections.

Cars Prepared for Catalyst:
CO setling® - see 13 00 060,

Installation:
Check code number and manufactur-
Ing date.

See Specifications
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13 62 511 Replacin nmperatur& sen-
sofr for Infake air (M73)

Swilch off ignition,

Press down retaining spring (2).
Remove conmector (1)
Unclip temperature sensor,

Interrogate faull memeory an control unit of
Digital Motor Electronics (DME), check arror
massages and clear faull memory.

13 62 531 Replacing tamperatu re sen-
sor for coalant (M73)

Refer to, )
Repair Instructions for 7 Serles E38.
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13 63 590 Replacing fuel pump (M73)
Switch ofl ignition.

Unlasten screws.
Romove cover.

Unclip fuel pump relay (1) and receptacle from
brackot. Pull relays aut of relay receptacle,

Intorrogate fault memery of Digital Metor Elec-
tronics (DME), chack faulls in memory, rectily
faults and correct laull memory,

A3 02241
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Summary of injection pipes

with accessories

41 13 053

eyl. 1 - Gright Injectlon pipe
cyl. 7 - 12 left injection pipe
fuel line, cyl. 1-6
luel line, eyl 7 - 12
Injector valve
seal
“elip [fuse)
pressura regulalor
O=ring
O-ring
ring
clamping strap
vacuum hose
return ling

L]

3113054 H

13 64 541 Replacing all injection valves

Remove prolective cover.

Remove cover from fresh air housing.

Uniasien scrows.
Remowve Iresh air housing ... -

Installation:
Lowaer lug must locate in recess.,

*) Refer to Technical Data



13 - 64/2
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i ALY Ry

Pull off plug on alr temperature sensor.

Pull ofl vacuum hoses (1],
Pull off fuel Injector plugs (2].
Unscrew elecirle lead duct screws (3).

Pull ofl sender plugs {d4}).

Linscrow screws.
Pull off plugs from above,

2113 081 1]

13 G4 036

Turn and pull off throttle valve plugs.
Pull up electrlc lead duct.

Disconnect fuel hoses.
Pull up Injection plpes.

Lift off retalners (2) and remove fuel In-
jeciors.

Installatian:

Checki/replace O-rings (1),

Check code number (2)°.

FD = Manufacturing date

Check position of plastic washer (3).
Check color* of coniral box (5) or Injec-
lion nozzle guard (4).

Cnly lubricate G-rings with vaseline for
Installation.

*  See Specifications
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1364 582 CHECHK ALL FUEL INJECTORS
FOHR LEAKS AND CLEANING

Remova Tugl Injectors = reler 1o 13 64 150,

Checking Fuel Injeciors for Leaks:

Clip tuel Injectors In Speclal Toal 13 6 205
{Injection pipa).

Koep to sequonce of cylinders.

Cennect Speclal Tool 13 6 206 (wire har-
nss).
Supply 3 bar pressura 10 the fuel Injectars.

To remoave residual fuel from fuel Injeclors,
conngct wire harness on 12 V battery.

Pull wire plugs oft of fuel Injectors.

Set alr pragsurg to 3 bar agaln,

Place fuel Injectors with injection plpe In a

suliable tank fllled wih hot water (60 ... 80"
C).

Check for alr leaks.

Permissible leak rate = Iwo alr bubbles per
fuel injector in 15 saconds.

Hote fuel Injectars with greater alr ieak rate.

Take fual Infectors out of the water.
Remove alr pressure connections.

Ory plug connecilons of fual Injectors with
compragsed alr,

Cleaning Fuel Injectors:

Connect wire plugs of Speclal Togl 13 6 206
(wire harmess) on fuel Injectors and con-
nect wire harnass on 12 V battery.

Suspend fuel Injectors with Spectal Tool
13 6 205 (injection pipe) In ultrasonic
cleaner (Speclal Teal 13 6 200).

Clean and simullancously supply current 1o
luel Injectors In accordance wilh operaiing
Instructions of the cleaning machine.

Repeat leak test.

important!
Don't carry out leak test in cleaning fluld,
but Instead only in a water bath,
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13 64 541 Replacing all injector valves
{M?S}

Switch off Ignition

Unfastlen anglne wiring harness rem engin
and IIfL upwards, tying up on anging lig,
Ramave anglne wiring harmess,

reler 1o 61 11 051,

Uniasten hose clips. Remowe Tuel dalivery
hose [1).

Cauvtipn!

Tha fusl in tha line Iz under prossurs (Dpprox.
3 bar), Calch escaping Tuel with suilable recep-
tacle and dispose of it correctly,

Inatallation:
The fuel hoses and hose clips must be ro-
placod!

Unfasten hose clips, Remove fuel return hosg
(11

Cautlon!

Fuel in ling is under pressuro (opprox. 3 bar).
Catchuescaping fuel in suilable receptacle and
disposde of It correctly.

Insialtation:
Fuel hoses and hose clips must be replacod!

Unlaston scrows, Remove Injector atrip
togathaer with injector valves,

Unclip retainer.
Remova injector valves.

Installation:
Check seals en injector valves and replace if
nOBCessary,

Balore ingtalling the injeclor valvas, coal seals
with acld-free grease.

Check injector valves lor leaks and clean,
refar bo 13 63 582,
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13 72 002 REPLACING AIR FILTER

CARTRIDGES (BOTH)

Open clips (1...5).

LIl upper sectlon,
Take oul air filter cartridge.

When replacing an alr Hiter cartridge, il
Is always necessary Lo removed depo-
slis of dirl fram the corresponding in-

take manifold.

;
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Cleaning Intake Manifold:

Unscrew screws (1...5).

Full off cover.

Installatian.
Mole self-lapping screws (6 and 7).

Insert alr duct and guldes correclly.

Wipe out lower manifold housing with
a cloth which does not lose lint.
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1390 500 REPLACING TANK VAPOR
VENTING VALVE

Check funclion - refer 10 13 00 002,
Remova lelt alr voluma matar logather with
Intake bellows and uppor filer section,

Squeeze retalners and pull off plugs.

Imponant!
Don't mix up plugs — mark them Il Recas:
sary.

Disconnect luel hoses, catching any escap-
Ing fuel,

ARRANGEMENT OF TANK VAPOR VENTING VALVES
{View Opposite Forward Direction)

& L b ]

I 1IDBEE

Tank vapor venting vaive fof eyl. 1.6
(rigmt)

Tank vapar venting valve tor cyl. 7...12
{left)

Throtile valve assembly for cyl. 1...6
Throtlle valve assembly lor ¢yl 7...12
Fual Hoso

Carbon canister
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1390... Checking tank venting valve

Attach vacuum hose (1] of BMW Service
Tester 1o the 8 mm dia, nock.

Provide the tank venting valve with a 12 ¥
power supply (2) (special lool 61 1 240).

Salect multimetar lunction 21 on
BMW Sorvice Testoer.

Sat vacuum 1o 600 mbar - 100,
Switch off vacuum pump.

During the measuring porlod of approx.
20 seconds, pressure must not drop I:ryI more

than 50 mbar.
I prossure lalls by more than 50 mbar, a new
tank vanting valve musl be fitled.
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13 50 500 Replacing tank vent valve
(Mi3)

Switch off ignition,

Ta prevent plug conneclions bacoming con-
fused on the two tank vent valves, mark tham
belore dismantling the plug connections,
Disconnect plug connections,

1 Tank vanl valve 1

for cylinder bank 1-G
2 Tank vent valve 2

for cylinder bank 7-12

Opon last-raloase coupling on tank vent valve,
preas down inlertock (1) and remove hose (2].
Remova lank vent valve from brockot,
Untasten hose clip. Romove hosa,

fnstailaticon:
Roploce hose clip.

Interregate faull momaory of conirel unil on
Digital Mator Elecirenics, racilly faulla and
clear the faull memory:.



13 Fuel System M60

13 00 002

13 31 029

13 32 051
13 41 500
1351 199

630
13 54 030
13 62 511

531

560
13 64 541
13 71 000
13 72 001
13 90 500

Function check of Digital Motor Electronics (DME) ...
ChecKing COMPONENTS .....cooiiriiiimire i inssses s sressssassne s sssssssne e s sesassnees
Idle speed control valve — Chatk ... e
Temperature sensor for intake air — check ...,
Temperature sensor for coolant = Check ...,
Tank vartt VANVE = CHBCK . cuuniisimiimsnsiimissn bo semsmsnnsssisssss s s ssssss
Checking fuel pump delivery Pressure ..........cccccccceevernincssssmessssnssssssssssssssnnens
Summary of fuel filter and NES .........ccmimmimsiminemssimsssimmsmssssssssssss
ELIGH THIEN = TOPIBIER .. .omsssumnivsssininmssinsnsisiss buunsss nns saush i HoRE RIS o R RRE B SHHTS
Idle speed control valve — replace ........cccooiieiniiimmmmmmmisssnsssiis S e Y
Fuel pressure regulator — check ... scsesssinene s sses s e
Fuel pressure regulator = FEPIAGE ........oviiiiviiiiiiiiiriiiiirnsmmsssrsrrssssiaeneesmnssssesees
Throttle body — remove and installfseal ...........ccccce it
Temperature sensor for intake air — replace ... ceseniisscsieeas
Temperature sensor for coolant — FEPIACE .....coccvvvvrrvrevermessrrrisns s snsanassees
Mass air flow sensor — remove and install or replace ........ccooveececeniinvininenn.
All injection valves — remove and install or replace ...........ccccvcvvinnninnecissinen,
Suction filter housing — remove and install ..........ccccooveve e
BT THET INSOTE = PADIBCE . ovnesvivinannsirrsnsnsnsnsninsnssins ssinsssnsssnsansisisnsysinninnmni oy srnnss
Tank vant valve — repIaDe ... i b i

For additional work, refer to “Repair Instructions Series 7 E38"
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---------------------

---------------------

---------------------

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

rrrrrrrrrrrrrrrrrrrrr

---------------------

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

13- 0/31
13- 0/31
13- 0/31
13- 0/
13- 0/32
13- 0/32
13- 31/31
13- 32/31
13- 32/31
13- 41/31
13- 51/31
13- 51/32
13- 54/31
13- 62/31
13- 62/31
13- 62/32
13- 64/31
13- 71431
13- 72/31
13- B0/31
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13 00 002 Checking function of digital
maotor electronics (DME

Connect BMW Sarvice Tesler

Carry oul briel test

Interrogate faull memories

Interrogate status

Rofer Lo: operating instructions lor BMW
Service Tesler | BMW diagnosing system:

Additlanal instructions on lroublashooting -
ralar 1o:

13 00... Checking components

Checking idle speed control
valve

Electrical chock

Measure resistance between lerminal (1) and
{3}, nominal value of approx, 23 )

Measure resistance boetween terminal (2] and
{1} or (2} and {3}

Mominal values of approx. 12 L} raspectivaly

: | Electrical Troubleshooting Manual for the 8 Se-
1} U S X rles E31.

Dynamic check

Romowve idle speaed control valve {connector re-
maing atlached).

Complelely open or close rotary piston {1).
Switch on ignition,

Rotary piston must adopl and maintain a posi-
tion of approx. 50 % eross sectlon aperture.

For additional tests, refer ta BMW Dilagnosing
System.

IWIANGE

B R e B LA

Checking temperature sensor
for intake alr

Check resistance value® gn temperalure sen-
sor. Check leads frem contral unit connector
o temparature sansor connector for interrupts
and short-circults®,

*_Refer to Technical Data Gr, 12/Gr. 13
** Refer to Schematics for the B Series E31



13-0/32

Checking coolant temperature Checking tank vent valve

sensor

Attach Jetronic test cable 61 1 440,
| &

Connecl vacuum hose (1) of BMW SERVICE
TESTER to the 8 mm dla, nech.

|
{
| :
Uso ohmmater to check nominal value®) and, | Provide tank vent valve with 12 V voltage (2)
[
|
|

to chock the enlire temperature ranga, remove
the sensor, immerse up 1o hex head in water
bath and check with an ochmmeler*).

(special tool 61 1 440),

- h The temperature sensor measures the engine r o . . . ol ! = . Salect multimeter function 21 on BMW Service
temperature and transmils this to the control ' ' 4 ‘ | ¥ | Tester.
unit as a resistance value, — | | Sel vacuum to 600 mbar - 100.
Tha resistance value falls as the temporature %% % o Swilch off vaclum pump.
rises (NTC). 5][s] | 73] o
1 = Plug conneclor F."E_‘.] mm [—J%D (] :
2 = Housing L[;-J = ;53@ L "':f i ﬁ
3 = NTC resistance == n o
| |

! e o |ad @

| w0 @ @@ 80

' - =N — ol

- ___-_351:_”:-341.!

During the measuring period of approx.

20 saconds, the pressuroe drop must not ox-
ceed 50 mbar.

It pressure loss exceeds 50 mbar, the tank
wvent valve must be replaced,

'} Refer to Technical Data Group 12'Group 13
‘) Refer to Technical Data Gr. 12/Gr. 13 **) Refer to Schematics foldor
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13 31 029 Checking fuel pump delivery Install connectors and cables lo one side.

i g o Pty pressure Remove fuel pump relay {orange).
s Prass off sealing caps (1) and unfasien nuts

{2).

Remowve cover for manifold.

Usa tool 61 3 050 1o bridge terminal 87 and ter-
minal 30. Switch on ignition, actuale tool.
Read off system pressure” and check.

Twist engine cable connector and remove.

Install connection of BMW Service Toster or
pressure gage 13 3 060 with connecting ling
and T-piece 13 3 064 in the Tuel intake lead.

Check fuel delivery pressure:

seal fuel ling alter the T-picce with tool

13 3010,

Switch on ignition. Actuate tool 61 3 050 and
check fuel delivery pressure®.

3213106 E

Unfasten screws.
Remove cover for E box;

* Rofer to Technical Data, Group 16
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Summary of fuel filter and lines

R 13 005

Badi

1 Fuel filter

2 Fuel line Irom tank
Jimake line

4 Fliter mounl

RI1INMZE

13 32 051 Replacing fuel filter

Disconnect relaining clips from lines on the
body as much as necessary.

Seal luel hoses with special teal 13 3 010,
Remove lower hoses.

Caution!

Catch escaping fuel and dispose of cornectly.

Unlasten screw (1) trom filter mount.

Remove hoses from luel filter.
Untfasten retaining nut and remoave filter.

Cautfon!
Catch escaping fuel and dispose of correctly.

lnstallation:
Hote direction of llow {arrow), or (OUT) outlet.
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13 41 500 Replacing idling control valve | 2| Compress retainer and disconnect.

- = | 4 Remove idling speed control valve.
Press olf sealing caps (1) and unscrew nut (2). -
Remove manifold cover.

-_”_.l.--'_ .
L @ﬂFHHEE

Installatian:
First install seal in throttle valve flange.

Compress retaining spring and remove con-
nector.

QOpen clips and lilt out upper section of air fil-
ter housing.

Instaliation:
Hote seals on throttle body and on idling
speed control valve,

Unfasten hose clips (3 and 4). Installation;
Remove intake hoses with upper seclion of air Check code [1)°.
filter housing. 1 Check idling speed.

Componaent inspection, see 1300 ...

1}4-"’?]]}

¥ 13151 E * Refer to Technical Data
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1351 199 Fli'-nechlng fuel pressure regu-
alor

Compress sealing caps (1) and unfasien nuts
(2).
Remowve manifold cover.

Turn and remove engine cable connector.

Install BMW Service Tester or spaclal tool
13 3 080 with connecting line and spacial tool
13 3 064 in the fuel feed lina.

Unfasten screws.
Remove cover from E box.

Place conneclor and cable lo one sida.
Romove fuel pump relays (orange).

Use special tool 61 3 050 to bridge terminals
&7 and 30. Switch on ignitien and acluate spe-
cial tool.

Read off and check injection prossure”.

Il the injection pressure” drops too fast:

Twist and romove engine cable connector on
right side. Plug return line aller pressure regu-
later with special tool 13 3 010

Actuate spacial teol 61 3 050 briefly once

again.

I the injeclion pressure now remains con-
stanl, the pressure regulator 15 faulty,

If the injection pressure drops, thera is a leak
before the pressure reguiater (injection tube,
hese connections, injection valves e1g.).

* Refer to Technical Data Group 16
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13 51 630 Replacing fuel pressure regu-

lator
Press olf sealing caps (1) and unfasten nuls

12).
Remove manifold covar,

Remove vacuum hosa.

Replace all injection valves, see:
13 64 541,

/f’?’

Lift aut retaining ring.

Maote and mark position of vacuum connection.
Twist and remove pressure regulator.

Instaliation:
Fit new seals (1 and 2).

Installation:
Allow [ugs on retaining ring to locate in the re-
COSSES, '
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13 54 030 Removing and installing /
sealing throtile body

Press off sealing caps (1) and unscrew nuts

(2}
Remove manilold cover.

Twist and remove plug connector for mass alr
flow sensor,

Aemova conneclor (1) rem idiing speed con-
trol valve and (2} from throttle valve potentio-
meter.

Remowe connector from ASC throttle valve po-
tentiometer. Remove idling speed hose,

'

Press in plastic locking device and remove
Bowden cable fram ASC throtile valve.

Haote:
ASC troubleshooting: refor to diagnosis pro-
gram selection no. 5055, fault memory.

Open clips and lift up upper seclion of air filter
housing.

Unfasten hose conneclor and remove gaiter
wilh upper section of air filter housing.

Remove accelerator cables (3).
Remove hose (4) from throttle body,



13-54/32

X1IIME

Unfasten screws and remove ASC throttle
body.

Instaliation:

Fit new seal.

Unfasten screws (1...6) and remova throttle
body

Installation:
Fil new gaskel.

Installation:
Fit brackets (1 and 2).



13 61 000 Removing and installing or

replacing control unit
(for DM

Uniasten cover screws from E box.
Remove cover,

Lift up fuse (1) and remove connector (2).
Unfasten retaining clips (3) and remave con-
trol unit.

1
2
3

DME cantrol unil

EGS control unit (automatic transmission)
- ABS control unit

E' r: ...
{ (K 'MOTRANIC

oa [N

———
‘ ——
= P3E

Instaliation:
Check code (1) *) and praduction date (2] ).

Relays in control unil lor E box:

1 Fuel pump relay (orange)

2 DME main relay (white)

3 Lambda oxygen senser heating (blue)




13 62 511 Replacing intake air tempera-
ture sensor

[Anter function check of Digital Metor Eleclron-
ics (DME) 13 00 002).

Press off mlln‘g caps (1) and unscrew nuls

(2).
Remove manilold cover.

Compress rotalning spring.
Remove connector.

Unscrew and remove lempearature Sansor.

Installation:
Note tightening torque”.

Components check:
see 1300...

* Refer to Technical Data

2 1IATE

o ——

RIBE

13 62 531 Replacing coolant tempera-
ture sensor

{After function check of the Digital Motor Elec-
tronics [DME) 13 00 002).

Remove air intake ducl.

Compress retalning spring.
Remaove connector (white).

Unscrew and remove Sensor.

Instaliation:
Hota tightening torque *).

Layout:
1 DME temperature sansor (white)
2  Temperature sensor -

remate thermomaeter (black)

Component chack:
see 1300...
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i - J’/ R 130041

13 62 560 Removing and installing or
replacind mass air flow sen-
sor

f (Afer function check of Digital Motor Electron-

ics (DME) 13 00 002)

Twist and remove plug connection on mass
air flow sensor.

Unlasten hose conneclor and remove suction
hosa.

Open clips and lift off upper section of air liller
housing together with mass air llow sensor,

213 132E

i i S——

Unlasten screws. Twist and rémove mass alr
flow sensor housing.

Installation:
Fit new seal. Coat sealing lip of housing with
thin layer of acid-free grease,



13-64/31

FEIIFE

WIME |

13 64 541 Removing and installing or
ra|illan:lng all fuel injection
valves

Press of seallng cops (1) and ungcrew nuts (2),
Remova manilald covar,

Remove ralchel lapes for cable retalner.
Digconnect accalarator cablo from throtile
vialva lever,

Romowve cowvar lor cylinder head covers Irom
both aldos,

Aemove cable cennector from ignitlon colls
on baolh cylinder heads.

NI NTE

Z 2T
LR

Unclip acealarator cabla (1) and place to one
side,

Aemove cable ducts (2] and place to one 8lde,
Ramove connactor from fuel injectlion valves.

Turn and remove left and right engine cable
conneclors.

Plug Tuel Ieed line with speclal tool 13 3 010
and ramaovi.

Cautian!
Catch escaping fuel.

Plug fuel return ling with special tool 133 010
and remove.



13-64/32

\ |

Aemove vacuum hose from pressure regulalor.

Unfasten injection pipe retainers. Remove in-
jection twbe with the fuel infection valves.

13T E

e e e T T ——— e e

Press ofl clips. Remove fuel injection valves
from injection pipe.

Inslallation:

Check seals and replace if necessary. Check
injection valves lor leaks and clean,

see 13 64 582,

Coal seals used for installing the valves with
acid-free grease,

Whan replacing the valves, check coda no.”,

coler of connector housing® and preduction

date.

213145 E

* Refer to Technical Data
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Instaliation:
Fit new seal. Apply a thin coat of acid-free
grease to the sealing lip of the housing.

1371 000 Hamuvin%nnd installing suc-
tion filter housing

Twist and remove plug connection for mass
air flow sensor.

Installation:
Insert suction neck in the recess.
Fit the housing to the rubber mouwnt.

Unlasten hose ¢lip.
Remove suction hosa.

L]
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¥
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Unfasben screws (1 and 2).
Tilt filter housing and remove,

Unfasten screws, Twist mass air llow sensor
housing and remave.

.

R ——————
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13 72 001 Replacing air filter insert
QOpen clips.

Lift upper seclion of air filter housing and re-
move air filter insert.
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13 90 500 Replacing tank venting valve

[Atter tunction check of the Digital Motor Elec-
tronics (DME) 13 00 002).

Unfasten hose clip, Remove idle speed hose
(1). Remaove gaiter (2).

Compress retaining spring and remove con-
nector.

Remove fuel lines.
Cautfion!
Cateh any fuel which may still be in system.

Shide tank venting valve out of rubber mount.
Components check, see 1300 ...



16 Fuel supply system

16 00 005

16 11 030

16 12 000

001

010

1613 ...
16 14 010

SUMMANY O el BB o i b e o e o e PR e T PR R 16- 0/1
Fuel in fuel tank — draw out 8nd 0P LD ....cucummmmemmsisinisssamissssssssasssisssss s s sassupsssss s asasssnass 16- 0/2
Fusl tank — remove ang INSIAN o mnnuin s R s s R 16-11/1
P! Tank BRI . iiiiiiaaisiisvsiai s resersvsasos sessabanassas s sbuvietora sas vovensusss vabssnavasiissasoniame 16-11/3
Summary of swing arm sensor and intank pUMPS ... 16-12/1
Fuel indicator sensor — remove and install or replace (right) ..........ccociieecieeinenccceeeens 16-12/2
Summary of swing arm sensor and sucking jet PUMP ... s 16-12/4
Fuel display sensor — remove and install or replace (left) .......cccccceviriiiicccscnn s 16-12/5
Connector allocation and hose CONNECHIONS ....ccccrviiiieriniimiiiss s siasssssssesnsssssssssssenss srns 16-12/7
Active carbon filter — remove and install or replace ............ccccmm 16-12/8
Summary Of TANK VENTING ...oee it aa e s sceesesasessasnsesessaseeecebsbaeessmseesssres 16-13/1
Float gravity valve — remove and installfreplace ...........c..ccccvveeinnnnnmniniisissssmneee s ssssnssses 16-13/2

Fuel pump(s) — remove and install or FePIACE ........cc.cocviecciciereccree e v eee s 16-14/1



16-0/1

Fuel tank survey

[Cul away and shown in opposite direction to
direction of travel)

1 = [right} Fuel pump sensor unit

R 16 0003 A 16 o0z

1 = Fuel pump 3 = Tank flange 1 = Sucking jet pump 3 = Tank flange
2 = Swing-arm fuel level senderunil 4 = Fuel baffle 2 = Swing-arm fuel lavel sendar 4 = Probe (lor basic setting)



16 00 005 Draining and filling fuel tank

Remove ground lead from supperl paint in
runk.

Cautien!
Fault memories in control units are cancelled:
it necossary, interrogate in advance.

installation:

Always use noaw hose clips.

Check luel hoses for condition and leaks, re-
placing il necesaary,

Also refar to Service Information, Group 16,

Firat install lunnel (Parts No. 1 150 T48) in Tiller
neck.

Draw oul as much Tuel a5 possible with a scav.

anging pump**.

Cautian!

Conlorm with salety regulations as well as lo-
cal and national regulations,

Use suitable suction hose® and twist slighlly
when installing and when pulling back oul

* Reter to Workshop Equipment Servico
Informatiogn
** Reter 1o BMW Pans Service

IGO0 E _|

I IG045E

Disconnect return hose with special tool

13 3 010 and romove refurn hose (G). Connoct
fuel suction device', open clomp and drain off
left hall of lank.

Caution!

Contorm with safety requlations as well as lo-
cal and natlanal legislation.

Use suitable suction hose® and connection,

Drow off lueFvlpors in wahicle®

The tank can only be drained completely after
removal of the sensor units (see 16 12 000M1),
or after removal of the tank {16 11 030).

instaliation:
Top up fuel with suction unit** through filler
neck,

Caulion!
Only slide hose approx. 40 cm inlo lank: on ne
account slide in as far as batlle plate.

* Rofer to Workshop Equipment Service
Information '
** Reler lo BNOW Parls Service



16 11 030 Removing and installing fuel
tank

Remove ground lead from connection in runk,

Caution!
Faull memories In control units are cancelled:
il necessary, interrogate first.

Draw off fuel with scavenging pump** as far as
possible at the filler neck.

Cautign!

Conform o safaty regulations as well as na-
tional legistation.

Use suitable suction hose® and twist slightly
when insering and when remaoving.

Installation:
Abways use new hose clips,

Check luel hoses for condition and leakage, re-

placing Il nocessary.
Also reler to Service Information Group 16,

Remove left and right rear seats.
Uinfaslen scrows.
Remove lelt and right cover.

Disconnect raturn hose wilh speclal tool

13 3 010 and remove return ling (8). Conmect
up luel seavenging unil*, open clamp and
drain left half of tank.

Caution!

Conform to safety regulations as well as na-
tiomal legislation.

Use suitable suction hose®.

* Refer to Workshop Equipment Service
Information
" Refer to BMW Paris Service

Romove connector far left swing-arm sender
unit.

Swing-arm sender unit connection {left side ol
tank)

1 = Sendect (black)
2 = Sender (yallow)

Remove connecter for fuel pumps (1).
Aoemove connector for right swing-arm sender
unit (2).

Pin allocation of fuel pump:

1 = Fuel pump 1 (gray, cylinder bank 1..6}
2 = Fuel pump 2 {purple, cylinder bank 7...12)
3 = Ground - (brown)
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16-11/
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Removing and Installing Complete Exhawst
System, sea 18 00 020

Removing and installing or replacing lelt or
right Bowden cable on handbrake,
see 34 41 600,

Remaove and install complele propeller shalt,
sea 26 11 000. Unfasten nuls and remove heat
shield.

Remove liller hose (1).
Remave filler vent hose (2) and
sarvice venling hose (3).

Disconnect fuel hoses with special tool
13 3 010 and remove leed lines,

i

B0 E

AV 1E0ES E

l ‘ Remove suction hose from return line (6).

Withdraw cable guides from clamps.

Unscrew nuts.
Disconnect retaining tapes.
Loweer fuel tank.

Instailation:

Check hard rubber mounts and cement or re-
place if necessary.

Mote lightening torque *,

* Reler to Technical Dala



16-11/3
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R 16 0005

R1E G006

Installing fuel tank

When replacing the tightening straps or replac-
ing the fuel lank, it may be necessary to install
rubber mounts (1) en the lelt and right lighten-
ing straps or washars (2) in the center of tha
tightening strap.

The fuel tank should be installed without any
excess tension but also without any clearance
{tight but not too tight),

If there is a gap of more than 3 mm batween
the underside of the tank and the lefi/right
tightening strap, cement damping sirips to
points (1)

It the gap between screw face on the body and
the angle on the center tightening strap is
larger than 1mm, compensate this with one or
two washers al point (2).
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Swing-arm fuel level sender

and intank pump survey

JUIG Q25

1 = Swing-arm sender

2 = Gasket

3 = Feed plpa 1

4 = Foed pipe 2

3 = Fuel pump 1

6 = Fuel pump 2

7 = Pump carrier with rubber mounts
8 = Fuel strainer

9 = Tank flange

Check fuel pressure and delivery quantily, see
Group 13.

Check immersed tube Indicator®, refer lo pin al-
iocation and hose conneclions, page 16-1217.

MHote:

Pressure dampers and non-return valves are
inslalled in the pumps.

* Refer to Technical Data



16 12 000 Removing and installing or Pin allocation for luel pump, see page 16-127.

replacing fuel level sender
{right)

Draw luel oul of tank with scavenger pump®™
as far as possible at the liller neck.

Caution!

Confarm o safety regulations as wall as na-
tional legislation.

Use suitable scavenging hose® and twist
slightly when inserting and withdrawing.

Instalfation:

Always use new hose clamps.

Check fuel hoses lor condition and leakage,
replacing il necessary,

Unscrew cap nul from swing-arm sender unit
on fuel pump using special tool 16 1 020.

Remove right-hand back seal.
Unfasten screws.
Remove right cover.

3N IEQEE

edesiiaaias S

Remove connector for fuel pumps (1).
Remove connector [qr swing-arm fuel level

Carefully remove unit,

sender (2). Installation: _
Press level sensor slightly towards housing.
AN S T T s | s
Remaove fuel hoses. r— Instaliation:
Draw off fuel vapors in car®. | Fit new fuel strainer.
Hote: Fit new fuel strainer and aliow to engage cor-

Placo identifying marks on fuel hoses.
1 Intake pump 1 (cylinder bank 1...6)
2 Intake pump 2 (cylinder bank 7..12)

rectly.

* Refer to Workshop Equipment Servico
Information
** Refer to BMW Parts Service i WGV E |
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important!
Always usa a new saal and now coupling
nut,

installation;

Inser seal.

Swing stralner and lioat Inlo the tank.
Press unit In vertically while slightty
compressing the aititude stylus and
housing.

The correct Installed position 1s shown on
page 16-12/5.

Instaliation:

Prior to pressing In 1o linal position,
slightly 1t the unit {waich out for seal) and
move back and forth slightly to guarantee
that the alttude stylus s positioned ver-
lleally I the correct area and the fioat can
be moved easily.

Instaliation;

Ensure that tha rib on the flange Is aligned
with the cast tab on the tank {can be lelt)
In one directlon belare tightening the
coupling nut.

Check tightening torque” of coupling nut.

Refer to Specifications

The sendar for the right fuel gage makes
up a single unit together with the fuel
pumps and tank flange. i can only be
replaced complete.

Instaliation:
Check fuel hoses, replacing Il necessany.
Replace hose clamps.



16-12/4

SWING-ARM FUEL LEVEL SENDER AND
EJECTOR SURVEY

Float

Ejector

Tank flange

Swing-arm sonder

Center and siylus (for baslc setling)

UL 2 ]
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16 12 001 Removing and installing or
replacing Tuel Indicatar
sender (lelt)

Aemaowve ground lpads from mount In trunk.

Caulion!
Maemorios of contrel units will be delotod.
Il necessary, read them oul, firsl.

Drrawe ol Tusl with scavengs pump”, as lar ag
possible al liller neck.

Caulion!

Gonform Lo saloly rogulations as well as na-
tional logisiation.

Use sultable suelien hose” and twist slighily
wehan (ngarting and whan withdrawing.

Disconnect ralurn hote with special tool

13 3 010 and remave retunn line (6), Connecl
up fuel scavenging unit*, opon clamp and
drain left hall el bank.

Gautian!

Conlorm Lo salety regulations as well a8 na-
tignal legialation.

Use sultable acavenging hose'.

Installation:

Always use now hose clips,

Check fuel hoses lor conditlon and leakago
and replace if necessany.

* Roler 1o Workshop Equipment Service
Information
** Aoler 1o BMW Parts Sorvico

B IRIT T

N EDOISE
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fomaove lafi-hand back seal and lelt Cover.
Aeomove connaclor from lofl swing-arm fusl
lowel gendar wnit,

Mamove retudn line Tuel hoses and eapansion
tank,

Draw off fusl vapors in car®

Remowve cap nut lrom swing-arm Tuel leval
sendar unit with special tool 16 1 020,

Carelully remove unil, prosaing lovel sinsor
slightly towarda housing while daing so.

Cautlon!
Always use now Bdal and new cap nul.

* Reler o Workshop Equipment Service
Intarmation
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Installation:

Install seal and proas unll verlically Inlo cor-
roct position so that probe just makes contncl
with the baso of the Lank,

Installatlion position - see page 16-12/7.

Cautian!

The return and sucking jet pump ling s
pressed anlo the baso of the tank wilh slight
proload.

The level Sensor must locato in the recess pro-
widad.

The swing-arm fuel lovel sondar unil and float
must be ablo to move lreely.

Installation:

Balore tightening the cap nul, ensure thal the
fib on tha flange points towards the cosl leg
on the tank (protruding), approx. 30° to direc-
tion of travel,

Hote tightening torqua® of the cap nuts,

The sender for left fual lovel Indicatorlorms
one unit with the sucking jel pump and thae
tank flange This can only be replacoed as a
complelo unil.

* fefor to Technical Data
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Plug and Hose Connections:
Fuel Pump Connectlon (Right Side ol Tank)

1 = Fuel pump 1 (cyl. 1...6)
2 = Fuel pump 2 {cyl. 7...12)
3 = Ground {-) for bolh fuel pumps

Swing-arm Sender Connoctlon (Right Side
of Tank)

1 = Sender (black)
2 = Sendor (yollow)

Fuel Feod

1 = Fuel pump 1 {cyl. 1...6)
2 = Fuel pump 2 (eyl. 7...12)

Arrow = Installed positlon
Front =  Forward direction

Instalicd posilion = frant.
Casl 1abs on the tank can bo 1ol

Electric Wire Conngctlons on Insldg of Tank
Flange:

1 = Swing-arm sonder {yollow)
2 = Swing-arm sender (black)
3 = Fual pump 1 (gray)

4 = Fuel pump 2 (violet)

5 = Fuel pump ground (brown)

Swing-arm Sonder Connecilon {Laft Side of
Tank)

1 = Sendor (blnck)
2 = Sondor (yollow)

1 = Fugl return .
? = Fuel expansion tank Irom ejector

Installed position = approx. 30° to lorward
directlon.
Cast 1abs on tha lank can bo fell.

Electric Wire Connoctions on inslde of Tank
Flange:

1 = Swing-arm sonder (black)
2 = Swing-arm sender [yellow)
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16 12 010 Removing and installing or
replacing active carbon filter

Remove connectors (1) and (2). Unfasten
gcrow (3), remove tank and place to ong side.

Installation:
First install tank in relaining tab.

Unfasten screw (4) and disconnect brackot (5]

Lift up active carbon filter, ramove hose (1) lo
the tank venling valves and hose (2) from the
gravity Noal valve.

16 08F T

Cautlion!
Calch ascaplng fuael in a sultable receptacie.

inztalintion:
Check that vant lino is correctly located and in-
stalled.

Reoplaca tank vonting valves,
s 13 90 500,



16-131

Tank venting survey

A IGOTAE

Tank venting line
Tank venting lina
Gravity Moatl valve

Active carbon tiller

Replace tank wenting valve,
sae 13 80 500
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1613 ... REMOVING AHMD INSTALLING
OR REPLACING FLOAT
GRAVITY VALVE

Checking:
Thoe Hloat graviy valve I3 taulty In casae ol

excessively high pressure In the fugl 5ys-

tem or leakage, luel Nows from the float
gravity valve to the carbon canlster {car-
bon canisiar s fllled with fuel).

Removing and Installing:
Unscrew nuts (1 ... 6) and remave trim
pangl lrom the right rear wheel house,

3116076 E

MGOTTE

Disconnect hose (1) 1o the carban canistar
and hose (2) to the tank.

Cautign!

Pipes eould be fllled with fuel which Is
under pressure.

Cateh escaping fuel in a sullable contalner.

Unscrow nut (3).
Aemove vaive.
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16 14 010 Removing and installing or
raplacing fuel pump(s)

Draw fusl oul ol lank with scavenge pump**

as lar as possible ot fillar neck.

Caution!

Conform to safely regulations as well as na-
tional legislation.

Use suitable scavenge hose® and twist slightly
whin inserling and when withdrawlng.

Installation:

Always use new hose clamps,

Check fuel hoses lor condilion and leakage, re-
placing if necessary.

Also rafer to Service Information, Group 16,

Ramowve right-hand back seat.
Ulaslon Screws,
Remowve righl COVET.

Remove connactor for luel pumps (1).
Remove connector tor swing-arm Tugl leval
sander |2).

Remove luel hoses.,

Draw ofl Tuel vapors In car
Hole:

Mark fuel hoses,

1 = Intake pump 1 [cylinder bank 1...8)
2 = Intake pump 2 (cylinder bank 7..12)

* Rofer to Workshop Equipmont Service
Informaltion

** Source ol Suppply: BMW Parls Service

EE I,
|
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Unscrew cap nut from fuel level sender unit on
fuel pump using spoecial teol 16 1 020,

Carefully remove unil.

installation:
Pross lavel sensor slightly into housing.

Caulion!
Always use now seal and new cap nut,

Irnstallation:
Always use new fuel strainer,
Fit lual strainer and allow 1o engage correctly,
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Installation:

Install seal, then swivel sirainer and float into
tank. Slide in unil upright, compressing level
sengor and hnq.lslng Ellghﬂy a5 you do s0.

Installation position, refer to page 16-127.

Installation:
Bafore prassing tinally home, raise unit
slightly (taking care ol seal) and move genlly

o and fro to ensure thal the level sensor Is up-

right In the correct area and that the float is
able to move frealy.

installation:

Bofore tightening the cap nul, ensure that the
rib on the Nlange and the cast lug [protruding)
on tho tank point in the same direction.

Hote tighlening lorque’ of cap nuls.

Tha sensor tor the right fuel indicator forms
one unit with the fuel pumps and the tank
flange. This must be replaced as a completle
il

* Refer to Technical Data

3 E00sE

Inztallation:
Check fuel hoses and replace il necessary.
Fit new hose clamps.



17 Radiator

17 00 009
038
17 11 000
100
509
17 40 00O

Coolant circuit, 12-CyliNder M70 ... ciiriee e cesesesee s n s esessaseee e b bae s smseeeerrns 17- 01
Cooling system — check for waler IBaKS ..o e smsisiinsssssss s s sadsssssananimsns 17- G2
Cooling system — vent and check for water 18aks ............ccccciiiiiiiniiiiiicissnnen e ressc s sees e e 17- 0/3
Badiator:= PEmone B ISR ..o iosacsinsiesssssmntor voisisssisasss i sos pitisisisi sosiainshsn s saandr s minsoas 17-111
Coolant expansion tank — remove and iNSEAll ... eses s seee e eens 17-11/3
e O O o R o ot e R e e e S 17-11/4

Auxiliary fan, complete — remove and install or replace .............ccoo i 17-40/1
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COOLANT CIARCUIT OF TWELVE CYLINDER M 70 ENGINE

T Q I Radiator
3 4 5 6 2 Expansion lank

3 Engine blockicyl head clroult

E 4 Temperature sensor

5 Additlonal waler pump

=

6 Healer valves

T Heatl exchanger

A 00T M
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17-00 009 Checking cooling system. for
leaks

Caution: only unscrew axpansion tank when
engine Is cold,

Atlach tester 17 0 002 and adapter 17 0 005 to
cxpansion lank and genaralo a prossure of

1 bar.

The cooling system does not leak I there is na
stgniticant drop 0 prossure (max. 0.1 bar) af-
ter about 2 minules.

Cheock scrow connection,
A Check pressure valve,

Screw connection (1) to tester 17 0 006 and
baild up air prassure slowly.

Pressure roliof valve should opon at about
2 bar.

B: Check vacuum valve,

Scraw cap (1) on teater 17 0 008 and cannect
vatuum hose to BMW Service Tostor or 16 1ol
G1 G030 Slowly build up a vacuum al the cap
Vacuum walvn opant al about 08 bar

(0.1 bar vacuum)



1700 039 Bleeding nnnlin?‘ system and
checking for leaks

When completely relilling (englne cold): set
healing valve to "WARM", open venling scraw
2-3 wrns and completely lill expansion tank
[approx. 1142 1).

Only use approved grade of coglan}®”,

Run engine for a briel peried (lluid level in ox-
pansion tank falis).

Top up expansion tank a5 lar a5 Tiler neck; to-
tal fill quantity®.

Closo expansion tank. Cloge venling scrow,

Aler engine hos run up to temperature then
boen allowed to cool down (to approx, 200C),
the coolant lavel should reach the mark
“HALTICOLD",

Check cooling syslem lor lcaks
17 00 004,

* Roler to Technleal Dala
** Reler to Operating Flulds Specitications

Correcl coalant laval:

Sot haating valve lo “WAHM"

Caution!

Only open orpansion tank cap once englne
has cooled down,

Open vonting screw 2.3 turns and walt wntil
coolant emaerges without alr bubblos

Aun engine for a briel period.

Top up level in expansion lank during this
procans.

Replace cop on eipansion ank,

Close venting scrow

Onco the engine has como up lo lomparaiure,
chock the coolant level,

The coclant lovel mark on the prpanzicn Lank
Indicates the coolant level at approx. 20° C
Only use approved grade of coalant™

Caution!

Hever Loy wp Condalinug) myelisrm winile cnggine i
hol,

* Reler o Operating Fluids Specilications
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311 004

17 11 000 REMOVING AND INSTALLING
RADIATOR

Caubon!

Unscrew expanslon tank cap only aller
engine has cooled off.

Loosen bleeder screw.

Full atf all calch tray.

Remove fan,

Unscrew englne splash guard,

Wi
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Unscrew draln plug and drain, calch
and dispose coolant,

Full oif plug on level sender,

Disconnect botlom coolant hose (1)
and expanslan hose (2).
Calch and dispose coolant.

Disconnect bleeding hose.
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RAemove uppar wator hoso.

Remove water hoses from engine,

Unlasten upper section of air duct and unclip
with screwdriver at specified points (arrows).

Version with integrated ransmission il
cooler:

Remowve transmission oll cooler lines.
Cateh escaping transmission fluid and dis-
poso of it corractly.

Open clipa and remove connector Irom L.
peralure swilch.
i necossary, raise the headlight pods.

Unlfastirn lefl and righl cooler brackets.
For removal, ralse hoadlight poda.

Verslon with separate transmission oll cooler:

Lift radiator and press backwards,
Unlastén scrows at lop and boltom.

Mote:
Transmisslon oil cooler remains In vehichs.

Lift out radiator.

Installatiorn:

Ensure thal mounling blotks are correctly lo-
cated,

Place radlator on supporls,
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Removo expansion hosa [3).
Drain oll coolant, coteh and dispose of cor-
rectiy.

17 11 100 Removing and installing cool-
ant expansion tank

Caution!
Only unscrew sealing cap once engine has
cooled down.

Completely unscrow ventlng screw (1), unfas. Remove distribulor cable sheath,

ten retainer (2) and remove,

3L 0V M

Remove underbody proteciion from engine. " Pull expansion lank backwards and remowve
vanling hose (4).

AT OIT M

Remove conneclor from level sensor, Lilt expanslon tank up (o remavi.

Installatian:
‘Expansion lank lugs must locate on radiator,

Tap up with specilied coolant, bleed cooling
system and check for leakage 17 00 039,

\\ pa=d IAF 006G H
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17 11 509 Flushing radiator

I oil has enlered the coolant circuit, the radiator and expanslon tank must be flushed and cleaned
with Solvethana** cleaning agent.

Follow the procedure described below:

1. Removing and instalilng the radiator, see 17 11 000,
Removing and installing or replacing coolant expansion tank, see 17 11 100,

2. Fill with approx, 2 liters of Solvathane,
3. Shake radiator and tank waell, thon ompty once the oil has separated.
4. Reinstall the cleaned radiator and expansion tank and connect to the cooling circult,

5. Fill the entlre cooling circuit with hot water and flush, il necessary several times, lo be sure
of eloaring the system of any cleaning residua.

6. Cheock drained coolant for oil residue and, if necessary, rapeat process 5.
After the cleaning oparation, (il the ceoling system®.
Blead the cooling systam and check lor leakage, see 17 00 039,

Commaent:

Solvethane attacks rubber seals, hoses ate. and must therafore not ba allowed 1o anter tha cool-
Img circuit, or to remain there, For this reason, always follow the safety regulations govarning the
use ol Solvethane (printed on the coplainers).

* Refer lo Operating Fluids Specillcations lolder
= Sourco of Supply: BMW Parts Service
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17 40 000 Removing and installing or
replacing complete
tional fan

Unlasten upper section of air guide duct and
unclip radiator with screwdriver

Unscrew fan console bolts (1...3).

Disconnect plug

Pull fan console with fan oul ef relainers and
lift out.



18 Exhaust system

18 00 020
020
020
18 10 031
1812 ...
027
061
18 21 511
18 32 010

Exhaust system, complete — remove and install (M70) ..., 18- 0N
Exhaust system, complete — remove and install (MBO) .........cccceccmimniisiisssnmsssnss 18- 0/3
Exhaust system, complete — remove and install (M73) ..o erae e 18- 0/4
Rear muffler — replace (connection with clamping sleeves) .....cccciiciiicniireen s 18-10/1
Dismantling exhaust assembly (M70) ... s s s 18-12/2
Rear muffler, right — replace (connection with welded SIEEVE) .........ccovvvviccciciiiriinicnnicccneens 18-12/3
Cantar MUTISE — PRDIACE! [MTIBF - -oxusm o simsssssissssnmmmsmse s dnmso s s ieamssss s dowssdases s s 18-12/4
All edhaust MOUNS = TOPIAGE .....iviiminimiissmmiisiarsisssssiaransisssssoaiarsissmssniaiars iodsssitavansivems 18-211
Exhaust catalytic converter, left or right — remove and install or replace (M73) .....ccccoviirnnn. 18-321

For additional work, refer to “Repair Instructions for 7 Series E38"



18 00 020 Removing and installing ex-
haust assembly (M70).:

Mate:

It wark is carried cut on the exhaust assembly
or vehlcle which aflect the location of the ex-
hausi pipes on the exhaust manifolds, tho con-
nection must be loosened and, after the work
is complete, lightenad back to specified
torque.

Tightening torque 18 00 1AZ”

Aligning exhaust pipes on engine.

Remove underbody protection fer engine.
Partially dismantle windshield wash container
Aemowve heat baflle plate from exhaust mani-
fald.

Caution!
Do not dislort the heat bafle plates.
Tighlening torques’.

Unfasten cenneclion of exhaust plpes on mani-

fold.

Caution!

Do not tighten down exhaust pipes on mani-
told until complete exhaust assembly has
been Installed.

* Refer te Technical Data

Installation:

Flanges must be allgned parallel 1o cne an-
othar.

Springs (2) must not bo preloaded in block
Tightening torque specification 18 00 147"

Disconnoct plug for Lambda oxygen sansors

Coulton!
ldentily (mark) Lambda oiygen sensois belore
removal: do not confute them

Unscrow brackel (1] from Wansmission.
Only leosan and displace gripper clamps [2)

Untastan flange connection between exhaust
plpas and exhausl assembly,

Instaffatian:

Cheock gaskels, replacing il nécosaary.
Replace sell-locking nuta.

* Ratar IE- Tachnlcal Data



Support exhaust assembly on a lifting fixture,
{welghl approx. 55 Kg.)

Unscrew lransmission suspension from cata-
Iytic converter.

Instalialion;
Adjust the nuis (1) to secure the exhaust as-
sombly without stresses.

Unscrew rear suspension point for catalytic
converter,

Installation:
Preload rubber mount in direclion of travel
A=10mm.

Unscrow all rear suspension points.
Remove exhaust assembly downwards

instattation:
Arrangoment of clamping brackets

installation:
Preload rubber mount In direction of travel
A= 15 mm,

Installation:

Check location of tallpipes 1o body openings,
It necessary, loosen flange conneclions and
align exhaust assembly.



18 00 020 Removing and installing ex-
haust assembly (M&0).

Disconnect plug for Lambda oxygen sensors.

Caution!
identily (mark) Lambda oxygen sensors before
removal: do not confuse them,.

Unfasten clamps on both transmission brack-
els,

Support exhaust assembly with a liting fix-
ture. (Weight approx. 55 Kg.)

Unscraw Ilang«u conneclions batwean v.ut.ulrlil:
converter and left and right exhaust manilolds

Instalfation:

Check gaskels and replace Il necessary
Fit new sell-locking muls,

Coat threads with copper paste®”

Hole tightening sequence:
1. Outer exhaust manilolds on right and lef
(1), Nango with bal
2. Inner exhaust manilolds on rdght and kel
{2}, Nange with gaskel.

Unscriow suspengion on the rear catalylic con:
wariers,

Subsequent procedure,

reter to 18 00 G20 [M7T0).

** Aeler to BMW Parts Service
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18 00 020 Removing and installing com-

plete exhaust system | ]

Disconnect plug connections fram left and
right Lambda oxygen sensors.
Unclip cable

Unscraw and remove maount from the catalytic
convanars,

Instalfation:
Preload rubbor mount in direction of travel A =
10 mm.

Support exhaust system with special tool
3412 220,
[ weight approx. 53 kg )

|

Unzcrow and remove loft and right catalytic
convarters from the exhaust manifolda

Installation:

Replace sell-locking nuls,
Coal threads with coppar paste”.

Instattation:
This joint only has & seal on the inside pipes

Check soal and replace i necessary.

Unscrew and remove both clamplng brackels
Irom el and right rear mufflers.

Remove complote axhaust system.

installation:
Preload rubber mount in direclion of travel
A = 153 mm,

* Source of Supply: BMW Parls Service



Installztion:
Mole position of tailpipes in the body aper-
tures.
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18 10 031 Replacing rear muffler
( connection with clampling sleeves

Measure length | A | of pipe section on new
rear muffler.

Transfer delined dimension [ A ) to the in-
stalled rear mufiler.

Disconnect exhaust pipe with special lool
00 2 210 and deburr,

A,

FIB 001

3 MEMIE

Install new rear mulflor and secure with clamp-
Ing sieove,

Ensure thal separaling point lies In centre of
clamping sleave,

Caution!

Aporturas on now rear mufller ane sesaled wilth
adheaive film.

Remove adheshve tilm, including from contact
faces of claming slecve,

Align exhausi system and clamping sleeve in
such a way thal sulficlent space is left from ad-
jacent companants

Note;
Preload both rubber mounts on rear mulfler in
direction of travel A = 15 mm.
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3 1A o

1812... Dismantling exhaust assembly |
(MT0).

Disconnect catalytic converter from rear 5i-
lencer unit,

Hote:

To avold distortion of the exhaus! assembly
ance installed in the vehicle, do not tighten
connections unlil assembly s complete -
lsosen again where applicable.

Unscrew lelt and right side of llange.

Installation:

Nete location of flanges. Tighten screws
evenly.

The gap between the flanges must be aligned
parailel with one another.

M IB0EI H
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Disconnect sllencer assembly

Instalation:
Check seals and replace il necossary

Remowe back leil réar mulllar.

Unsecrew flange.
Remove silencar unit.

Installation:
Chock seal and replace il necossary.

Installation:

Hote pesition of llanges. Tighten screws
evenly.

The gap botweon the llangss musl bo parallal
all round,
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Remaove left and right catalytic converters.
Unscraw bracket
Installation:

Do not tighten bracket until installation of wnit
is complete.

Disconnect Lambda oxygen sensor cable from
bracket.

Unscrew conneclion,

Instaliation:
Thers must be a gap of at least A = & mm be-
tween the two catalylic converters,

Removing and Installing Lambda oxygen seor-
5OrS.

Unserow and remove Lambda oxygen sensor

Instailation:
Coal thread with Anti-Seize®.
Tightening torque 11 TB 1AZ *

Hote:

Do not clean Lambda oxygen sensors and do
not bring into contact with lubricant,

Prolect Lambda oxygen sensors whon apply-
Ing underbody protoction,

* Refer to Technical Dota
** Rafar to Hh_!'l'nl' Pars Service
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18 12 027 Replacing rear right muffler
({ connection with welding sleeve )

This operation is identical lo
operation 18 10 031

Following operations are required:

Measure pipe section to tit new rear muffler,

Mark out separating point.

Disconnect ald rear muffler
{ spocial tool 00 2210)

Install new rear muffler with connecting sleeve
and aligmn.

Tack weld connecting sleeve with a lew inert
gas spol welds.

Remove exhaust system remove and weld
until gas-tight (iner gas).

Install complete exhaust system.
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A 18 D045

A 18 GDa?

18 12 061 Replacing intemediate muf-
fler {M?IBE]

Remova both rear mulflers,
refer to 18 10 031

Nalte:
When defining the interfaces, take account of
dimenslon { B ) on new intermediate muffier,

Measure off length { C ) of pipe section on new
Intermediate muffler,

Transler dimension [ C ) defined in this way to
the Installed inlermediate mulfler,

Disconnect exhaust pipas with spoecial 1oal
00 2 210 and daburr.

Cauvtion!

Aperiures on new inlermediate mulfier are
sealod with adhesbee litm

Remove complete adhesive film, including on
conlacl faces of clamping sleeves.

Secum now Intermediale mulllar with clamp-
ing slesves on calalytic coenvoerier,
Nuts point downwards,

Ensure that the separating point |8 located in
ithe centre of the clamping slesve,

Ensure sufficlent distance 1o adjacent ¢ompo-
nents,
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Install both rear mufilers.
refer to 18 10 031

Allgn exhaust system and tighten down all
clamping slaoves.
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18 21 511 Replacing all exhaust Replace rear axhaus! mounts:

mounts
Unscrivw rubbar mowunt and trackal

Caution!
Scrow length ME =z 16
Longer scrows may louch the undorsids of the
baltary.
Replace central exhaust mounl: ! Unscrow brackel.
Unfasten bracket
Unscrew rubber mount. Installation:
Align brackel In upright positien,
Installation:
Do not tighten bracket until exhaust assembly
has been fined.
{
LIt} H
L_ - PP doiici B
Instaliztion: Arrangement of rear suspansicn points.
Hote reinforcement plate under rubber mownt.

Instalfation:
Preload rubbar mount towards tront
A = 15 mm when fitting the exhaust assembily

Installation:
Praload rubber mount towards front
A = 10 mm when fitting the exhaust assembly.
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18 32 010 Removing and installing or
replacing left or ﬂght cata-
lytic converter { M/3 )

Remove Lambda oxygen sensors.
refer to 11 78 510/ 11 78 610
Repair Instructions for 7 Series E38

Measure length { D } of pipe section on now
catalytic converter,

Transter dimencion | D ) determined to the in-
stalled catalylic convertar.

Support intermediate muffler with special tool
31 2 220.

Disconnec! axhaust pips al separaling point
dotermined using spoecial tool 00 2 210

Unscrew and remove calalylic converter from
oxhauslt manilolds.

Instaliotion:

Replace scll-locking nuts.
Coat threads wilth coppor pasie®

Installation:
deint ig only Hted with a ssaling ring on insidae

plpes.

Check sealing ring and replace |l neconsary

Unscrow and remove mound lrom calalylic
converter,

Remove calalylic convarler

* Source ol Supply: BMW Parts Service
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Caution!

Apertures on new catalytic converier are
sealad with adhesive film.

Remove complete adhesive film, including on
contact faces of clamping sleeves.

Secure new catalytic converter with clamping
sleave to intermediate mufflar,
Muls point downwards.

Ensure that separating point is in centre of
clamping slcove.

Ensure there Is sufficlent distance from ad-
jacent components.

Screw on new calalytic converter with exhaust
manilald.

Screw down mount on catalytic converter

Installation:
Preload rubber mount in direction of travel
A = 10 mm.



21 Clutch

SCOF}E of repair work, refer to "Repair Instructions for 7 Series E38”



23 Manual transmission

00 11 229
23 00 025
025
035
2311 612
23 12 056
087
506
23 21 007

QOil change IN ManUal FANSMIBBION ... iissisisiviriarissrsasmirsrnisssb binmasssrei i isisss b 23- 0N
Transmission — remove and install (engine M70/transmission S6S 560 G} .......ccccecccerenn 23- 0/2
Transmission — remove and install (engine M&0/transmission S6D 420 G) .........cccecceeenn, 23- 0/5
Excharign transmission: IVERR i i o ibessisim o i Goiiu do v i o i 23- 0/8
Guide tube for clutch release mechanism - replace - transmission removed - .................. 23-111
Radial seal for output flange — replace ..o s sess s 23-121
Dust cover for selector shaft — replace (transmission S6S 560 G) ........cccccvceriiiivnncsiineeens 23-12/3
Radial seal for input shaft — replace - transmission removed = ... 23-12/5
Replacing output flange On IraNSMISSION ......iccerre s s 23-211

Additional operations — refer to Construction Group Repair Instructions.
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0011229 REPLACIMNG OIL IM MANUAL
TAANSNISSION

Tha oll should only be replaced al operal-
Ing temperature

ftamove drain plug (1) and Hiler plog {7}
Dealn oil

]

Dispose ald oll,

Claan and screw In draln plug
Tightening lorque®

Pour In new oll through Hler opening
Hefer 10 label or Qperating Fiukds for grado
ol all

O voluma®,

Ol mwst run out of the fliler opening
Scrow In liller plug ()

Tightening 1orgue’

Refer 1o Specilications



23 00 025 Removing and installing
transmission {(engine M 70:
transmission 5 6 S 560 G)

Disconnect ground lead from terminal,

Caution!

When ground lead is disconnected, faull
memaories im control unils are cancelled.

For this reason, lirst read fault memorias wilh
tester and print cul any faulls in the a:,-slf.-m.
Remove cover (1).

Partially remowve rubber seal,
Twist mounting (1 ... 3).
Romove scrows on lelt and right sides.

Lift off Lrim (4] and microfiller (5).

Cauriam!

To prevent damage (risk of leaks) to the heat-
ing pipe connections on the engine firewall,
the engine must be supported on special tool
00 0 200 before the ransmission is lowered.
Fit special tool 00 0 200 together with exten-
sion 00 0 203 and connect to rear lug.
Pre-tension chaln.

Remove complete exhaust System 18 00 020,

Remove clutch slave cylinder from lrans-
misgion,
Prossure line remains connecled.

Installation:
Secure Bracket (1) lor pressure ling at same
time.

Remove brackels on lefl and right lor securing
exhaust system.

Installation;
Install rubber mount with lug (2} facing recess.

Unfasten brachel (3) for Lambda oxygen sen-
sor plug.

Remove line for Lambda oxygen sensors from
brackets.
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| Remowve heat shield [1).

Unlasten crossmember [rom body.
Remove carrier (2) Irom ransmission.

Installation:
Center ransmission, ste Main Group 26.
Tightening torque 24 71 2AZ°

Remove flexible coupling from transmission,

Installation:
Tighten joint disk to correéct torque.

Tightening torque 26 11 1AZ°

* Reler to Technical Data

3 x3oie

Remove exhaust bracket (2).

Installatian:
Tightening torgue’.

Remove center mount

Installation:

Preload center meunt in direction of travel
2.4 mm (&)

Tightening torque 26 11 6AZ*

Slide propeller shatt in direction of constant
velocity joinl

Tilt propeller shatt on center Mmount, witharaw-
ing guide bearing from oulput spigot on trans-
mission,

Caution!
The up propelier shaft.

Remowve plug (1) for reverse gear.

* Reler to Technical Data



Lower vehicle. Unfasten Torx scrows with Torx insert.
Lower enging with spindle on special tool Usa approg, 100 ¢m extension.

00 0 200 until there is a gap between engine
and rear heating pipe connection (1) of ap-
prox. 1 mm (viswal check).

Caution?

To avoid increasing the break-loose torque. alk-
ways lit washers.

Tightening tergue 23 00 142"

Instaliation:
Use to secure exhawst bracket [1).

Lover retaining lug (1) out with a screwdriver
and lwisl bolts upwards.
Remove bearing pins on lefl and right sides.

Fit 100l 23 0040 and jack to transmission.
Romave transmission from engine,

Remowve (2) retaining fixture.
Pull out selector rod sideways.

Caution'
The litting tixture may only ba moved whan
fully lowered while transmission I5 attached.

Caulion!
Mete use of plastic washers.

7 q@ ] :.n 23020

Caution!

Before [itting the transmission, check that
guida sleaves (1 and 2) are fitted. if necessary,
convert of replace guide sletves on rans-
mission,

After installation, check ¢il level and top up if
necessary.

Disconnect transmission from angine llange.

* Refer to Technical Data
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23 00 025 Removing and installing
transmission (engine M 60/
transmission 5 6 D 420 G)

Digconnect ground lead from battery.
Caution!

When ground lead is disconnected, the fault
miemories in the control units are cancelled.
For this reason, first read oul the fault memory
using the tester and print out any faults which
appaar,

Remove complete exhaust system 18 00 020

Remove splagh guard,

Remove heat shield (1).

Remove bracket for Lambda oxygen sensor
plug.

Unclip cable bracket from transmission,

Remove exhaust bracket from ransmission

Remove plug lor reversing lights.

Unzcrew stabilizer on left and right sides and
leave hanging downwards.



i ]} e ™\ l Support lransmission, Remove cenler mount.
\(J Ky TR ; Unscrew crossmember.

\ I = |

Instaliation:

Cenler the transmission (see Gr. 26)
Tightening torque 23 71 2ZAZ"

Ingtallztion:

Preload center mount in direction of tranel
2.4 mm,

Tightening torgue 26 11 8AL"

2V E

Unscrew joint disk from transmission. 'l\ ] Slide propeller shalt in direction ol constant

velocity jainl
— Tilf propelier shaft on center mount, removing
[ guide bearing from oulput spigot of rans-
e —_—— T

mission while doing 30,

Caution!
Tie up propeller shalt.

fnstalfation: Lower ransmission.
Replace stop nuts. Lift out retaining fixture (4) and remove disk
Tightening torque 26 11 1AZ* 15).
Mote O-rings.
Cautian!
To prevent torsional stress on joint disk, only Remove selector rod.

tighten nuts on side of flange, provided that
the design permits this.

31 236

Remove exhaust bracket (2). Lift spring off lug of housing with screwdriver

and tilt upwards.

\ IO E

* Refer 1o Technical Data * Refer to Technical Data




Remove bearing pin,
Remove shift console

Installation:
Apply light toat of Molykole- Longlerm 2°°
Qrease.

Remove clutch slave cylinder,
Pressure line remains connecied.

Installation:
Securs brackot (1) for pressure line.

Disconnect trangmission from engine flange.
{Torx- screws).

Lift transmission oul backwards.

Nota:

The screws (1) = Torx E 10

all others are Torx E 12

The screws opposite the starter motor are
fitted with nuts on the front side,

Installation:
Mote that washers are fitted 1o the Torx Screws.
Tightening torque 23 00 1AZ'

* Refer to Technical Data
** Source of Supply: BMW Parts Service

Note hollow bushas.
Il necessary, move of replace holiow bushes
on ransmission.

Installation:
Apply light coat of Kiuber Mikrglups GL 261°°
to wedge tapers and guide spigol.

Caution!

Fram 3. 82, release bearings will be Titted with
plastic guides.

Ho grease should ba applied to sliding lace of
guide sleeve on beartngs with plastic guides.

H this advice is ignored, the bearing can stick
to the guide sleave.

** Source of Supply: BMW Parts Service



23 00 035 Installing replacement trans-
mission

Remove ransmission 23 00 025,
Transmission dasignation:
BMY Code” on front section of housing.

Lift relaining spring (1) off release lever,
Fit release unit (2) and release lever (3).

Hale:

Apply light coat of Microlupe GL 261°° 1o the
laper grooves and gquide spigot of the trans-
missien inpul shaft.

lnstaliation:

Fill lube greove (M) with Maolykote Longlerm 2.
Apply light coat of Molykote Longlerm 2 °*
grease Lo guides (F) and bearings (L).

If this advice is ignored, the bearing can selze
on the guide sleave.

Cautign!

From 3, 92, release bearings are being fined
with plastic guides.

No grease should be applied to sliding face of
guide sleeve on bearings with plastic guides.
If this advice is ignored, the bearing can saize
on the guide sleave.

* Refer 1o Parts Catalogue
** Source of Supply: BNW Parns Senvice

E

Fit mounis on Lambda oxygen sensor line.

Fit selector rod joint.
Slide back retaiming sleeve (1)
Drive out cylinder pin |2).

Caution!

The transmission 3 supplied with an o4l TilL,
After installation of the transmission, it |3 then
only necessary to parform an il level check.
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2311 612 Flaplacin?&aguida tube for
clutch release mechanism
- transmission removed -

Remaove and install clutch releasa unit ! laver.
This work is describad in section an remaov-
ing, installing or réplacing the clulch releasa
wnit ! lewver.

Refer to 21 51 000.

Unlasten scraws.
Lift up guide tube (1).

Instailation:
Tightening torque 10 Nm *
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23 12 056 Replacing radial seal for out-
put flange

Remove front propeller shatt and center
mount.

Tie propeller shall to one side,

This work is described in seclion on removing
and installing the complete propeller shaft.
Seo 26 11 000,

Lift out retaining plate (1).

Brace output llange with special tool 23 0 020,
Use sockel wrench insert 23 2 320 to unfasten
collar mut (1).

MNote:

Two washers are located beneath the collar
nul,

Refit spacers of same thickness.

Aemove output flange with standard extracior
tool.

Remove radial seal with special tood 00 5 010

Only on transmission 565 580 G:

Fit new Qw-ring to the output shaft

Coat sealing lip of radial seal with ail.
Drive radial seal firmiy homae with special tool
23 2 480,

Caution!
Usea plastic hammar Lo drive home.



Screw spindle 23 3 012 of special tool 23 3 010
to the oulpul shalt,

Apply oil to taper shait.

Fit sutput flange top spline and attach with
speclal tool 23 3 010,

{Brace oulput llange wilh special tool

23 0 020).

Tightening torgque 180 ... 200 Nm.

Remove special tool.

Install shims (1) (2 o).

Coat thread (1) with screw retaining com-
pound Loctite 243.

On transmission 565 420G,
also coat locating face (2) with Loctite 518 fer

sealing purposes.

H2ITNE |

Brace outpul Mange with special tool 23 0 020
Tighten coltar nut (1) with socket wrench in-
sert 23 2 320.

Tightening specification:
1. 190 MNm preload
2 loasen
3. 120Mm tighten

Drive new retaining plate (1) into place with
special tool 23 2 470,
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23 12 087 Replacing gaiter on selector
shaft

[ transmission S65 560 G )

Remove front propelier shall and center bear-
ing.

Tie propeller shatt to one side.

This work is described in the section on re-
moving and installing the complete propeller
shall

Sea 26 11 000.

Lift oul retaining fixture (1).
Remove disk (2).
Remove selector rod (3).

o Removing seleclor red joint

Select " R ” gear.
Lift retalning sleeve out of groove and slide
forwards.

Drive oul pin,
Withdraw selector rod with |oint.

Instailation:
Inspect damping Aisk in the point,
replacing i necessary

o Replacing gaiter

Lift retaining flugs on relaining pins in shift
console with a screwdriver and bend clips up-
wards,

Withdraw bearing pin.

Move selector rod into idie setting.
Lift out retaining ring (1}
Remove disk (2).

Remove gaiter.
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Apply light coat of oil 1o inside edge of gaiter
beside hose spring.

Slide special tool 23 3 020 inta gaiter.

Slide gaiter lirmly home on selector shaft with
special tool 23 3 020,

Grip gaiter,

Slowly unscrew special tool 23 3 010,

Pull gently en gaiter to check that the gaiter
on the hosa spring has engaged in the groove
on the salector shaft. \

Fit disk (2).
Install. retaining ring (1).
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23 12 506 Replacing radial seal on
input sha
« transmission removed -

Cluteh release mechanism / remove and in-
stall lever,

This work is described in the section on re-
moving, installing or replacing the clutch re-
lease mechanism / lever.

Sew 21 51 000,

Ramove gulde tube (1).

ingtalation:
Tightening forque 10 Nm *

o Removing radlal seal.

Locate bores in radial seal with a scribing tool
and punch oul.

Insert suitable size of salf-lapping Scraw in the
holes.

Remove radial seal by pulling self-tapping
screws (pliers).

Caution!
Do not damage the surface of the shaft

* Refer to Technical Data

o Installing radial seal

Assemble cap and sleeve of special tool
232492,

Coat radial seal with ail and slide onto sleeve
Remove cap.

Slide sleeve and radial seal onto input shatt,

Drive radial seal lirmly home with special tool
23 2 491,

Remove special ool 23 2 492 [sleeve) Irom
input shaft,

Caution!
Use plastic hammer to drive seal home,

Mete:

After installation of the transmission it may bo
necessary to check the oil level.
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23 21 007 Replacing output flange on
transmission

Remove front propeller shatt and center bear-
ing, sea 23 00 022.

Lift out tab washer {1).

Brace output flange with special tool 23 0 020,
Usa sockel wranch insert 23 2 320 to unfasten
collar nut (1),

Remove spacers | 2 off ).

Remove output llange using standard aatrac-
lar toal.

Remove radial seal using special loel
00 5010,

Cnly on transmission 565 560G:

Fit new Q-ring to the output shaft

Apply coating of oil to sealing lip of radial
seals.

Drive radial seal down flush using special tool
23 2 480.

Caution!
Use plastic hammer to drive seal home.
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Scrow spindle 23 3 012 of special tool 23 3010
onto the output shaft,

o Calculate thickness of shims (2 off).

Determine dimension "A" between lace of
flange and step on the output shaft,

Example: "A" = 26.6 mm

Coat 1aper shafl with oil.

Place output flange on spline and mount using
special tool 23 3 010,

(Brace oulput flange with spacial tool
230020).

Tightening torque 180 ... 200 Nm,

Determine dimension “B” batwean lace of
fiange and locating face of collar nut.

Ezample: "B" = 24.1 mm

Remove special tool.
£

P p Example of calculation:
\"’ F -
-0 RZI005

Transmission 565 560 G

Screw on collar nut and press llange down A = 26.6 mm
ance again, minug B = 24.1mm

Tightening torque 180 ... 200 Nm.

Minus clearance 0.05 ... 0.74 mm
| Remove collar nut opee again.
| Total thickness of shim: 2.45 ... 2.38 mm

ri . & .b-\.
. 7 I 34
/S NN TEY s

Transmission SED 420 G

A = 26.2 mm
minus_B = 227 mm
Difference = 3.5 mm

Minus clearance 0.05 ... 0.22 mm

Total thickness of shim: 3.45 ... 3.28 mm
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Example:

Transmission 365 5680 G:
Required thickness of shim = 2.4 mm
Thickness of shim 1.1 and 1.3 mm

:: Transmission 560 420 G:
|. - Required thickness of shim = 3.4 mm
S Thickness of shim 2.0 and 1.4 mm

ingert shims.

Coat thread (1) with Loctite 243 screw ad-
hesive.

On transmission S65 420G:
also coal localing face (2) with Loctite 518 lor
sealing purposes.

Brace output flange with special tool 23 0 020,
Use socket wrench insert 23 2 320 to tighten
collar nut (1).

Tightening specification:
1. 180Mm initlal tightening torque
2. loosen

3. 120Hm lightening lorque

=y
[ 1
&
= F--1] 3 ,
e Drive in new tab washer (1) with special tool
T e 23 2470,

e .
= e et I,
g S )
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24 Automatic transmission

24 00 008
014
024
044
0011 239
24 11 004
054
2412014
104
504
24 30 004
24 31 154
24 34 004
24 34 B51
860
870
24 35 500
24 40 004
24 61 500

00 11 239
24 00 007
026
026
0486
24 11 008
2412 016
106
5086
24 13156
708
24 30 006
24 31 156
24 34 006
B57
873
B74
24 35 501
24 40 007
24 61 501

4 HP-24 /| EH

BT VO — B UBE iy vimaamsiosin cominmsmiss cvmeis s 550 W 43 45 S B e S SRR 24-001
Hydraulic pressure values —check ................... R R R R T 24-00/2
Transmission — remove and INSIAIL ... sen s 24-00/3
Exchange transmission — install ............... 24-00/6
Qil change in automatic transmission 24-00/7
Oil pan — remove and iNStal’'seal ......c.covvevererereriee e errnes 24-1111
Transmission extension — remove and install/seal 24-11/2
Radial seal for output flange — replace .............. 24-121
Radial seal for manual shift valve shaft — replace 24-12/2
Radial seal for torque converter — replace ......... crresnnnees eerrereteaeeenas reeneeerreraeaanraer e vrreennes .24-12/3
Shift unit — remove and INStAITEPIACE ......ccco i raa s e aaman e 24-30M1
Transmission oil screen — remove and INStAIMEPIACE ... 24-311
Parking interlock (pawl / leg spring) — remove and install/replace ..........ccooveeeeccriiccnneenns 24-3411
All 50lenDit VaIVES — FEPIADE ...cciciiiiiiiinivinnsissssrersmssisasssssasssnnssssassnsss snnsssinbsnnann sanssassnsssnsss 24-34/2
Preasure: regulator < neplamd s S T G O R 24-34/3
Impulse sensor for output speed = replace ... eeeeteeieiaeaenaes 24-34/3
Wiring harness in automatic transmission — replace ........... 24-3511
Torque converter — remove and INSEAITEPIACE .........ccoriiiiire i ces s e sreersassaeas 24-4011
Cantrol unit (EH) — remove and installTEPIACE ....vvcvevrrrrrrrrsrsessrssrsrssssssssssrersssssssreserersnsrsees 24-611
TOLDEBENOORIING - coyiirmvesins s imsmrymssn s st e R e S R P S e A TS ik S e s 24-901

Additional operations — see Construction Group Repair Instruction. Microfilm HG 24,

5 HP-30
Cil change in automatic ranSMISSION ......cccccviiienrr e s s mn e s e saesnnneeas
Shift lever — adjust - transmission A5S 560 Z -
Automatic transmission — remove and install (A5S 560 Z / M&0 engine)
Automatic transmission — remove and install (A5S 560 Z / M73 engine)

Exchange transmission — iNSIall ... i s s se e et

Transmission oil pan — remove and install’seal .............. cresesressnaes PP ceereressneeirnes - 24/0-60
Radial seal for output flange — replacE ... s 24/0-60
Radial seal for manual shift valve shaft — replace ... 24/0-60
Radial seal for torque CONVEMEr — TERIACGE .........coiveveerrrirrirssesssssssrssssssmsssssssssssserssemmssnssnees 24/0-60
Output flange = replace .....o.ooceeveveeeeeeeeeeeeeeees . 24/0-60
Bearing on transmission extension — replace ........ 24/0-60
Shift unit = remove and install/replace ... 24/0-60

Transmission oil strainer — remove and install/replace 24/0-61

Parking interlock (pawl / leq spring) — remove and install or replace ... 24/0-61
Solenoid valves and/or pressure regulator — replace .......cccceeveisse s rsesseneens 24/0-61
Impulse sensor — replace {IUrbing SPeed) ... e 24/0-61
Impulse sensor — replace (OULPUL SPEEM) ........ccovvvivireeeieieieiiei e resss s s s s e snsmns ssnsssasansnnens 24/0-81
Wiring harness in automnatic transmission — replace ... 24/0-61
Torgque converter — remove and installfreplace ..........oee. rersiasnmnnrans reveriannans reersransansrranes . 24/0-61

Control unit (EGS) — remove and install or replace ... 24/0-61-51
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24 00 006 ADJUSTING SELECTOR LEVER

It 24100E

Mofa selector lever (1) 1o “P™,

Loosen nut (2).

Impartant!

It Is absolutely essential 1o counterhold on
the clamping bolt with Speclal Tool 24 5 210
In order 1o avold deformation ol the cable,

Note:
Speclal Tool 24 5 210 can only be applled
with the selector lever at "P",

Push lever (3) forward (park position).
Press cable rod (4) opposite lorward direc-
tlgn,

Clamp cable rod (4) with nut (2} {countar-
hold with Special Tool 24 5 210).
Tightening torque = 10 ... 12 Nm,
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24 0 021 1

3-1 28010 H

3124013 H

24 00 014 CHECKING HYDRAULIC
PRESSURE VALUES

Connect hose 24 0 021 with pressure
tester 13 3 061,

Remove concerned plugs for testing.
1 Pump pressure

2 Clutch A

3 Converler pressure

Instalialion:
Tighlening torque*.

A) Pump Pressure:

Mount Speclal Tool 24 0 070 with seal
on transmission.

Connect Special Tool 24 0 023 in con-
junction with hose 24 0 021,

B) Converter Pressure:

Mount Special Tool 24 0 030 on the
transmission.

Connect Special Tool 24 0 023 in con-
junction with hose 24 0 021,

* See Specilications

Test: Pos. !Gear ‘Speed (rpm) 'Pressure In bar (psi)
D |1st :mu ... 1000 6.0... 7.5 (85 ... 107)
——— - e — -
Pump D 2nds:3n:l! approx. 4000 4.6 ... 58 (65 ... B2)
pressure | 4th '
2] ;F. (700 ... 1000 13 {155 135]
Conv. D E4lh Converter locked mm: 0.7 (10)
pressure |

N
=&
@
1\‘\:“—-—-—""’” I 204 H

o
34 24 022 |

Check/correct oll level with selector
lever at P, engine running at idle speed
and car parked on level floor.

Ol level should not be below ball (1)
after a test drive and an oll lempera-
ture of approx. 40° C (105" F).

Qll level should be between min. and
max, marks at an oil temperaiure of ap-
prox. 80" C (175 F).

Amount of oll between min, and max.
marks = approx. 0.3 Itr. (0.6 pint).

Hever wipe off oll dipstick with a cloth
lasing lint.

Impartant!

Qll Dipstick with Lock:

Oil dipstick can be pulled out only
after tilting the grip.

‘lmpariant!

Qil Level Too High:

Strong feaming, splash loss, high
temperature when driving fast, oll lost
via.vent.

Qil Level Too Low:

Valves ratilling, foaming, engine slip-
ping when driving in curves, general
operaling disturbances.

Only pour in ATF with Special Tool
24 0 080 (funnel).



24 00 024 REMOVING AND INSTALLING

TRANSMISSION
Disconnect ground lead.

Impartant’

Disconnectlon erasces the faull memo-
rles of control unlls, so that they must
first be read with a lester and faulls
printed If applicable.

Unscrew cover (1).

Full off rubber seal partially.
Turn retalners (1 ... 3).
Unscrew left and right bolts.

Lift out panel (4) and micrafilter (5).

imporiant!

Support englne with Special Tool

00 0 200 before lowering the transmis-
slon to avold damaging (danger of
leaks) heater pipe connectlons on. the
engine compartment wall.

Set up Special Tool 00 0 200 In con-
junction with 00 0 203 and altach on
ihe rear eye.

Tenslon the chaln.

Remove exhaust assembly - sec
18 00 020.
Remove heat shield (1).

Unscrew mounting straps of oll cooler
plpes on the englne.

Dralm ail.

impartant!
HNever reuse drained oll.

Installatian:

Transmisslon will have 1o be disas-
sembled If the oll smelis burnt and Is
black.

mpartant!

0Qil cooler and plpes must be cleaned
with compressed alr and flushed twice
with ATF if the transmisslion was faulty.

Remove oll filler plpe (1).

Unscrew oll cooler plpes (2 and 3} on
transmisslon.

Tightening torgue*.

* See Specllications
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24 00 024 REMOVING AND INSTALLING
TRANSMISSION

Disconnect ground lead.

Important!

Disconnectlon eérases the faull memories
of control units, so that they must first be
read with a 1ester and faulls printed It
applicable,

Unscraw cover (1).

Pull off rubber seal partially.
Turn retalners (1 ... 3). ™=
Unscrow lel and right bolts.

Lift out panel {4) and microfilter (5]

Impartan!

Support englne wiith Special Toel 00 0 200
before lowering the transmission to avoid
damaging‘{danger of leaks) heater plpe
connections an the enging compariment
wall.,

Set up Special Tool 00 0 200 In conjunc:
tion with 00 0 203 and altach on the rear
oye.

Tension the chaln,

IM2A022H

Remove complete axhaust assembly - refer

10 18 00 020.
Remove heat shield (1)

Looson mounting straps of oll cooler pipes
‘on the engine.

Draln ATF.

Iimportant!
Never reuse dralned ATF.

Installation;
The transmission will have o be disassem-
bied H the ATF smelis burnt and Is black.

Impartant!

0il cooler and pipes must be cleaned with
compressed alr and flushed twice with ATF
il ithe transmisslon was faully.

Remove oll flller plpe (1).
Unscrew oil cooler plpe (2 and 3) on trans-
mission.

Instaiation:
Tightening torgque®.

*  Reler 1o Specilications
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3124 A0 H

Instaliation:

Hote O-rings {1).

Check condltion of O-rings, replacing if
necassary.

Turn bayonet fastener (1) anticlockwise,
Pull oif plug (2).
Lift wire hamess oul ol holder,

installation:
Connect plug (2) that marking lines (3) are
allgned.

Unserew nut (1).

important!

It Is absolutely essentlal 10 counterhald on
the clamping bolt with Speclal Tool 24 5 210
In arder to avold delormaitlon of the cable,

Nota:
Speclal Tool 24 5 210 can only be applied
with the selector lever at "P",

Disconnect cable at holder.
Pull out cable.

Instaliation:

Tightening torque®.
Adjust salector lever - refer 1o 24 00 008,

* Refer to Specifications

24034 H

N 24035H

Suppor transmission with Speclal Tools
24 0 130 and 00 2 020,

Unscrew cross member (1) and exhaust
suspenslon (2).

Lower the lIfting fixture.

Instaliakion:
Center transmission - reler 1o Group 26,
Tightening torque".

Unscrew propeller shalt at transmigslon.

Installation:
Tightening terque®.

Unscrew exhaust holder (2},

Installation;
Tightening torque".

Unscrew center mount.

Instaliation:
Preload center mount forward by distance
A=2..4mm.

Important!

Daon't let the propeller shalt fall Inle the
jaints - suspend it from car on a plece ol
wire.

Tightening torque*.

*  Refer to Specificatlons



31 4 000 H l
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Take aloctric lpads for oXygen sensors out
of helders on transmisslon,

Lift cap olf of apening (1) In the engine oil
pan.

Unscrew torque converter from the drive
plata at throo polnts using Speclal Tool

24 1 110

Turn the fiywheal for this step.

Installation:

Install bot using Speclal Tool 24 1 110 and
tighten using & lorgque wrench.

Tightening torqua®.

Important!

Only use slze M 10 x 16 mm bolls logether
with spring washers.,

Hon-confarmance would lead to transmis-
slon damage.

Lower the engine using the spindle of

Speclal Toal 00 0 200 untll there 15 a gap ol
approx. 1 mm between the englne and rear
heater pipe connectlon (1) (check visually).

Reler io Specificatlons

e e e e T

I~

Unscrew Tomnx bolts using a Torx socket.
Use an approx. 100 cm long extensien.

Impaortant!

Washers mus! be used to avold Increasing
tha bréaking-loose torquea.

Tightening torgque®.

Apply Special Toot 00 2 020 on the trans-
mission with help of $pecial Tool 24 0 130
Prevent the torque converter from sliding
out by mounting and clamping Speclal Tool
24 4 0BO on the transmission caso and
lorgque converter.

Pull transms5lon off of englne.

Impaortant!

The lifting flxiure with mounted transmis-
slan may only be moved in completely
lowered position.

Imporiant!

Make sure that gulde sleeves (1 and 2) are
not missing prior to attachment of the
transmission.

As applicable, transfer gulde sleaves from
ihe old lransmission or insiall new guide
sleeves.

Instalizion:

Check drive plate for ruptures and cracks,
replacing If nocassary.

Hold fiywhael tight using Speclal Tool

11 2 070.

impaortant!

Roplaco expansion bolis and Install new
bolis with balt cemant®®.

Only coat threads.

Clean tapped bores thoroughly.
Tightening torqua®.

*  Refer 1o Specliications
** Source of Supply: BMW Pans
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00 11 239 REPLACING AUTOMATIC
TRANSMISSION FLUID

ATF should only be replaced at operat-
ing temperature.
Pull out oll dipstick.

Impartant!

Ol Dipstick with Lock:

Oil dipstick can be pulled out only
after titing the grip.

Unscrew draln plug.

Drain ATF.

Replace seal.

Screw In draln plug.

Tightening torque*.

Pour In ATF with help of Speclal Tool
24 0 080 {funnel).

Amount of ATF",

Check/correct oll level with selector
lever at P, engine running at idle speed
and car parked on level floor.

Oil level should not be below bali (1)
after a test drive and at oil temperature
of approx. 40° C (105" F).

il level should be between min. and
max. marks at oll temperature of ap-
prox. 80° C (175" F).

Amounlt of oll between min. and max.
marks = approa. 0.3 Itr. (0.6 pint).

Never wipe off the oll dipstick with a

cloth losing lint.

Important!
0il Level Too High:

Strong foaming, splash loss, high
temperature while driving fast, oil lost
via vent,

Ol Level Too Low:

Valves rattling, foaming, englne slips
when driving In curves, general operat-
Ing disturbances.

*  See Specifications



24 11 004 REMOVING AMD INSTALLING Pour In all*.

OIL SUMP
Important!
Drain oll. Only pour in transmission oll with help
Impartani! of Speclal Teol 24 0 080 {funnel).
Neverreuse drainedall. | T T i —]
Insiallation: e ]

Transmisslon wlll have 1o be disas-

sembled If the oll smells burnt and Is # & T

black. o L p—
E’] = _:::

Unscrew oll flllet pipe on oll sump. = i —]

Unscrew oll sump. a1 :u*hmuqq_—_fﬁ', i\ I" i\‘ltu e

Installation:

Mount oll sump with brackets that the
short legs press on the oll sump.
Tightening torgue*.

impartant!

The two brackets with stralght legs
must be mounted on the sides.

Clean oll sump.
Important!

Place magnets (1 and 2) In oll sump.
Inslall gasket (3).

*  See Specifications

3474 073

Check/correct oll level with selector
lever al P, engine running al Idle
speed and car parked on level floar.
Oil leved should not be below ball (1)
after a test drive and with the oil tem-
perature at approx. 40° C (105" F).

Qil level should be between min. and
max. marks at oll temperature of ap-
prox. 80° C (175" F).

Amount of oll between min. and max.
marks = 0.3 Itr. (0.6 pint).

Hever wipe off the oll dipstick with a
clath losing lint.

Qll Level Toa High:

Strong foaming, splash loss, high tem-
perature when driving fast, oll lost via
vent.

Oll Level Too Low:
Valves ratlling, foaming, engine slipp-
ing, general operating disturbances.

impertant!
OIll Dipstick with Lock:

The oll dipstick can be pulled out anly
after tiiting the grip.

*  See Specifications
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24 11 054 REMOVING AND INSTALLING
OR SEALING TRANSMIS-
SION EXTENSION

Unscrew propeller shalt - see
24 00 024.
Lift out lockplate (1).

Instaliation.
Replace lockplate.

Hold cutput flange with Speclal Tool
23 0 020.

Unscrew collar nut with Special Tool
231 210.

Tightening torque*.

Pull off output flange.

Support transmisslon with Special
Tools 24 0 130 and 00 2 020,
Remove cross member (2).

Instalalkion:
Center transmisslon - see Group 26.
Tightening torque*.

Unscrew transmission extension.

Ingtallation:
Replace gasket (1).
Tighlening torque®.

*  See Speclfications




A 2a042 H

(231210) |

24 12 014 REPLACING RADIAL OIL
SEAL FOR QUTPUT FLANGE

Unscrew propeller shaft - see
24 00 024,
Lit out lockplate (1).

Instaliation:
Replace lockplate.

Hold oulput flange with Special Tool
23 0 020.
Unsecrew collar nul with Special Tool
231 210.

Insiaflation;
Tightening torgue*

Full ot output flange.

Pull out radial oll seal with Speclal
Tool 00 5 010.

* See Speciications

Lubricate sealing lip with ATF.
Drive In radlal oll seal with Speclal
Tools 23 1 380 and 00 5 500.



24 12 104 Replacing radial seal for ma-
nual shift valve shaft

Loosen nut {2).

Cauvtion!
Always brace clamping screw with special
tool 24 5 210 to avoid delormation of the cable.

Note:

Special tool 24 5 210 can only be applied in po-
sition P.

Unscrew cable from holder.

Pull out cable.

installation:
Adjust shift mechanism 24 00 006,

Remove lever 2).

Installation:
Tighlening lorque 24 51 1AZ",

Lever oul radial seal [3) using a narrow screw-
driver.

Caution!
Do not damage the shalt.

* Refer lo Technical Data

3640960

200 E

Attach speclal tool 24 1 200 to the selector
shait.

Lubricate sealing lip of radial ofl seal with ATF.
Slide radial seal {3} up to housing.
Remove special ool 24 1 200,

Fit special toal 24 5 230 to the manual shift
valve shaft.

Turn nut (4) on the lever mount.

Press in radial seal [3) with the special ool
24 5 230 and the help of the nut (4).



I IH0S5E

24 12 504 Replacing radial seal for
torque converter
- iransmission removed -

Remove and install torque converter,
see 24 40 004,
Lift out radial seal (1).

Lubricate sealing lip with ATF.

Drive radial seal inlo place with special lool
24 0 110 in conjunction with auxiliary ring
24 0111 until it seals securely.

Press-in depth approx. 1 mm.



=

S (02050

24 30 004 REMOVING AND INSTALLING
VALYE BODY

Remove oll sump - see 24 11 004,
Unscrew oll fllter screen.

Installation:
Check that length of bolts Is 65 mm.
Tightening torque®.

Remove valve body.
Unscrew Torx bolts with Special Tool
00 2 100.

Impornant!
Only unscrew bolts wilh head size A =
12 mm (0.472").

instaliatian;

Length of bolts Is different.
Bolis (1) are 65 mm long.
Bolls (2) are 60 mm long.

Installation:

Tighten Torx belts with Speclal Tools
00 2 100 and 00 2 050.

Tightening torque*.

* See Specilications

Turn bayonet retalner (1) antlclockwise.
Full aff plug (2).
Unscrew nul.

instaftation:
Connect plug (2) that marking lines {3}
are allgned.

Pull out socket toward inside.

Installation;

Check O-ring (4], replacing I neces-
sary.

insert socket that Its flat slde faces oul
toward the housing.

Tightening torque*.

MNata:

Also mount pulse sender on the valve
body.

Have tabs of holder (5) engage In the
grooves on the plug.

* See Specifications



I 24067 H

24 31 154 REMOVING AND INSTALLING
OR REPLACING TRANSMIS-
SI0M OIL FILTER SCREEMN

Remove oll sump - see 24 11 004.
Unscrew oll fllter screen.

Instaliation:

Clean oil filter screen.

Replace an ofl fliter screen which is
slarting to gum up with a burnt brown
residue.

Chechk that length of bolts Is 65 mm,
Tightening torque®.

Check rubber ring (1), replacing If nec-
essary.

Instaillation:

Tighten Torx bolts with Special Todls
00 2 100 and 00 2 050.

Tightenlng torgque®.

*  See Specificallons
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24 34 004 REMOVING AND INSTALLING
OR REPLACING PARKING
LOCK (PAWL / SPRING)

Unscrew transmisslon extenslon - see
24 11 054.

Loosan bolt (1).

Swing holder (2) down.

Pull off pawl (3).

Cautign!
Spring force.

instaifation:

Check Installed position of spring (4).
End of spring (4) must be atlached on
bore (5) an the pawl.




24-34/2

3 P407AH

24 34 851 REPLACING ALL SOLENOID
VALVES
- ¥Yalve Body Removed -

Arrangemenl:

Solencid - 1st/2nd + 3rd/4th gears
Solenald - 2nd/3rd gears

Solenoid - converter lockup clulch
Solencid - reverse gear lock
Pressure regulator

Pulse sender

O LN & L Ry ==

a) Solenold (1) - 15t2nd + 3rd'dth Gears
Unscrew governor hausing (7).

Pull off wire plug.

Unscrew Torx bolt with Speclal Teal

00 2 100.

Take off holder.

Full gut solenold valve,

instatation.

Install holder with tabs facing eallar an
solenold valve.

Plug Jacks must have sulflclent spac-
ing to the housing or arrow an housing
must be between plug Jacks.
Tightening torgue®.

b) Solenold (2) - 2nd‘3rd Gears

Pull off wire plug.

Unscrew Torx bolt with Speclal Tool
00 2 100,

Take oft holder.

Full out solenold valve.

Instaitation:

Install holder with tabs facing collar on
solenold valve.

Plug |Jacks must have sulficlent spac-
ing ta the housing or arrow on housing
must be between plug Jacks.
Tightenlng torgue*.

* See Specllicatlons

A 240T6H

¢) Solenaid (3) - Conv. Lockup Clulch
Unscrew governor housing (7).

Pull off wire plug.

Unscrew Torx bolt with Special Tool
0o 2 100.

Take off holder.

Pull out solenold valve,

inslaliakion:

Install holder with tabs facing collar on
solencid valve.

Plug |Jacks must have sufficlent spac-
Ing to the housing or arrew on housing
must be between plug |acks.
Tightening torque®.

d) Solenold (4) - Reverse Gear Lock
Pull off wire plug.

Unscrew Torx balt with Speclal Tool
00 2 100.

Take off holder.

Pull out solenald vaive.

Installation:

Install holder with tabs facing callar on
solenald valve.

Plug Jacks must have sufficlent spac-
Ing to the housing or arrow on housing
must be between plug |acks.
Tightening torque*.

* See Specilications
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24 34 860 REPLACING PRESSURE
REGULATOR
- Valve Body Removed —

Pull off wire plug.

Unscrew Torx bolt with Speclal Tool
00 2 100,

Take off holder.

Pull aut pressure regulalor (5).

Instaltation:

Arrow (T) on pressure regulator must
SRS o FLERETM be aligned with rib (8).

Install helder wilth labs facing cellar on
pressure reguiator.

Tightening torque®.

24 34 870 REPLACING OUTPUT SPEED
PLULSE SENDER

- Qll Sump Removed -

Unscrew Torx bolts (1 and 3) with
Special Tool 00 2 100.
Take off holder (2).

insfaliation:
Have tabs of holder (2) engage In
grooves of plug (4).

L::%;f"\“:.—_ﬁ’ Y 31 23078 H
<\ Oy IE(0)=F)

l. Pull out pulse sender.
4 Pull off plug (5).

Installation:
Tightening torque*.

=3 7| Ve i
=S LA \-hx,ft’fﬁ
=gl il T -;-"__:("‘ ity ;"‘-‘

_'9_; = TS 3 ZA0TRH
1" See Specifications
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24 35 500 REPLACING WIRE HARMESS
IN AUTOMATIC TRANSMIS-
SION

Remove valve body — see 24 30 002.
Pull of wire harness plugs on sole-
nolds (1 ... 4), pressure regulator (5)
and pulse sender (6).

Lift wire harness out of holders.

Insialiation:

Chegk colors of wires.

Saolenold (1) - gray / violet

Solenold (2) - green ( violet
Solenold (3) - red /viole

Solenold {4) - orange / violet
Pressure regulator (5) — blue [ violet
Pulse sender (B) = brown / brown
Push on plugs against the slop and
check for tight fit.

Route wire harness and clamp In hold-
ers (7 ... 10).

Turn valve body around.
Route wire harness and clamp In hold-
ers (11 ... 14).



24-40/1
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24 40 004 REMOVING AND INSTALLING
TORQUE CONVERTER

Remove transmission — see 24 00 024.
Full torque converter out of primary
pump carefully with Speclal Tool

24 4 000.

Caution!
Escaping all.

Instaltalon:

Check terque converter for leaks with
Special Tools 24 4 041, 24 4 043 and
24 4 044,

Test pressure: 0.5 bar (7 psi).

Caution!
Always use Special Tool 24 4 043 to
prevent Injury.

Torque converter must be replaced
when bearing surface on converter
shaft Is damaged.

1 24 08T H

Turn slightly to gulde openings on con-
verter into primary pump carefully, usl-
ng Special Tool 24 4 000,

Important!

Be careful not to damage converter
bearings and seal while guiding In,
Converter Is In Its correct Installed posi-
tlon, if drive ring Is below the case
edge.

Checking Instalied Torque Converter:
Engine and transmission oll must have
operaling temperature.

Engine must produce full rated power.
Start engine.

Pull on parking brake and operate
brake pedal firmly.

Move selector lever 1o D and press ac-
celerator pedal 1o full throttle,

Read slall speed* from lachometer.

Important!

MNever test stall speed longer than 10
seconds o prevent damage from exces-
sive heat.

Siall Speed Much Above Speciiled

Value*:

a) Converier oll volume Insuificlent -
correct the oll level,

b) Slip in clulches - check clutches.

Stall Speed Much Below Specified

Value*:

a) Engine power Insufficlent - check
engine.

b) Converter or pump faulty - replace
converler or check pump.

Torque converters cannot be cleaned
with cenventlonal warkshop equipment
and must be replaced when a transmis-
slon had been faulty or an oll filter
SCTEEN Was worm,

Converter Identification®,

*  See Specificatlons
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24 61 500 REMOVING AMD INSTALLING
OR REPLACING CONTROL
UNIT (EH)

Contrel unll Is located In trunk at rear
right.
Lift oul cover.

Swing dewn spring-loaded reatiner (1).
Pull out plug (2) forward.

Instalakon:
Spring-loaded retalner (1) must be en-
gaged.

Naota:
Plug (2} may only be disconnected or
connected after switching off the Ignl-
tlon,

Unscrew control unit on haolder,

Check code* on data plate,
See Parls Calaleg tor cross relerence
of types and models.

* See Parts Catalog
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TROUBLESHOOTING AUTOMATIC TRANSMISSION 4 HP 24/ EH

Condition

Causo

Correctlon

Pasitlen P

Park will not engage

a) Selector linkage between selactor lever and
transmission maladjusted.

Park does not hald (slips out)

a) Adjust selector lever — see 24 00 006.

b) Replace parking lock parts (connecting rod, pawl)

Engine cannol be started in N or P, ar can be
started in all posltions

Starier Interiocking relay or supply iead fauity.

——mrwr—m m— a1 e

b) Excessive friction In parking lock mechanism.
- s 24 34 004,
a) Selecter linkage between selector lever and a} Adjust selector lever - sce 24 00 006.
fransmission maladjusted.
a) Selector linkage between selector lever and a) Adjust selecior lever - soo 24 00 006,
lransmission maladjusted.
b} Transmission swilch fauly.

b) Replace transmission switch — sea 25 16 080,
Replace ! repalr swilch or supply lead.

Position B

Ho roverse gear

a) Selector linkage between selector lever and
transmission maladjusied.

b

—

Oil titer screen diny.

c

Bt

Ciuich B8 destroyed. Then also no 3rd gear.

d

Cluich D destroyed. Then also no engine braking
In positlon 1, 15t gear,

&) Cluich E destroyed. Then also no engina braking
in 2nd + 3rd gears as well as In pos. 1, 151 gear.

&) Adjusl selector lever — see 24 00 D0G.

b) Replace all filter screen; exchange transmission il
- bits of liners are in oll sump.
¢} Disassemble clulches - see 24 23 022,

d) Disassemble clutches = see 24 23 022,

¢} Disassemble clutches = see 24 23 022,

el ——

Slipplng or shaking when moving ot

a) Cluich B or E or brake D damaged.

a) Disassemble clutches - see 24 23 022,

Hard engaging joit P-R of N=R or definlte double
knock In P-A ar N-R shilt
{engine speed < 1500 rpm).

a) Damper B faulty. Then shift 2-3 also Incomect,

a) Exchange valve body - see 24 30 004,
Check transmisslon electronics.

Backup lights do not light up
{electrical syslem ckay).

a) Transmission swilch faulty.

Car moves of Creeps

a) Replace iransmission swich - see 25 16 080.

a) Selector linkage between seleclor lever and
transmission maladjusted.

b} Clutch A faulty (bonded).

a) Adjusl selector lever - see 24 00 006,

b) Replace cluich A - see 24 237022,



24-90/2

Canditlan Causa Carrectlon

Bosltlon D a) Oll titer screen dify. a) Replace oll filter screen - $6e 24 31 154; roplace
transmission If bits of liners are In oll sump,

Ho power 1kow

b} Clutch A faulty.
€} 15t gear one-way cluich slips.

d} Selecior linkage between selector lever and
iransmission maladjusted.

P Ml

Slipping or shaking when moving o,

b) Replace cluich A — see 24 23 022,

€) Disassemble transmisslan - seq 24 00 082,

d) Adjust selector lever - see 24 00 006.

a) Clutch A damaged.,

a) Replace clulch A - spe 24 23 022,

Hard engaging joit N-D (engine speed » 1500 rpm).

a) Clutch A damaged.

b} Damper A fauly.

a) Replace ciutch A - see 24 23 022,
b} Replace valve body = see 24 30 D04,

o

Ho shilt {warm or cold siate)

— Shit 1-2 1 2=1 a8) Kickdown swich laully {only kickdown shilis). a) Replace kickdown switch = see 35 41 480.
b} Transmission electronics faulty. b) Check transmission electronics.
¢} Solenold valve (1) fauly. C} Replace solenoid valve - see 24 34 BS1,
d) Comntrol valve 1.2 / 3-4 seized, d} Replace valve body - see 24 30 004.
e} Shift valve 1-2 seized. e) Replace valve body — see 24 30 004,

— Shil 12 a) Brakes C" andior C faulty. a) Disassemble clutches - see 24 23 022,

—_ sm?:M P 3-2 a) Solenold valve (2) faulty. a) Replace solenold valve - soe 24 34 851,
b} Shitt vaive 2-3 selzed, b) Replace valve body = see 24 30 004,

— Shift 2-3 a) Cluteh B fautty. 8) Replace cluich B — see 24 23 022,

— Shift 34 / 4-3 a) Solenold valve (1) lauly. a) Replace solenold valve - see 24 34 B51.

b} Conirol valve 1-2 J 3-4 selzed,

€} Shift valve 3-4 seized.

b) Replace valve body - see 24 30 004,
¢} Replace valve body = see 24 30 004,



24-90/3

Canditlon

Cause

Correction

Mo shilt (warm or cold state)

— Shiti 34 &) Brake F faully. a) Disassemble cluiches - see 24 23 022,
b} Program switch faully, b} Replace program switch — see 61 31 265,
— Shitt 1-2 a) Pulse sender faulty, a) Replace pulse sender - see 24 34 870.

Engine speed does nol exceed stall speed In
delve_and 1ull load,

— o=

Car moves off in 2nd gear

a) Transmission electronics faulty,
b} Solenoid valve (1) laulty.

¢} Shil vaive 1-2 selzed.

a) Check transmisslion electronics.
b} Replace solenold valve - see 24 34 851,

c) Replace valve body — see 24 30 004.

Car moves ol in 3rd gear

a) Transmisslon electronics faully.
b) Solenoid valve (1 or 2) faulty.

c} Shift valves 1-2 and 2-3 solzed.

a) Check transmission electronics,
b) Replace solenold valve - s8¢ 24 34 B51.
¢} Replace valve body - so0 24 34 004,

Car shifis 1-3 a) Shift valve 2-3 seized. @) Replace valve body - see 24 30 004,

b} Transmission electronics faully. b) Check transmission electronics.

¢) Solenold valve (2) faully. ¢} Replace solenold valve - soe 24 34 B51.
Shift Polnts®

Zero load shift not okay

a) Control unit fauty.,

a) Replace conirgl unli - see 24 61 500,

Ho kickdown shilt

a) Kickdown swihich fauliy.

a) Replace swhch - see 35 41 480,

Only kickdown shiits,

* See Specilicallons

a) Kickdown swhch laully.

a) Replace swhch - sea 35 41 480.



24-90/4

Conditlon

Cause

Correction

Shitt Transitlons
Ziro load shifts oo hard

a) Control unit faufty.
b) Damper faufty.
¢) Modulation pressure too high.

d) Plates damaged.

a) Replace control unit — see 24 61 500,
b) Replace valve body — sea 24 30 D04,
c) Replace valve body - see 24 30 004,

d) Disassemble transmission - see 24 00 082,

Full load and kickdown shilis too long

a) Control unit fauity.
b} Damper faulty.

c) Meodulation pressure too low,

'd} Plates damaged.

a) Replace control unil — see 24 61 500,
b) Replace valve body - See 24 30 004.
) Replace valve body - seo 24 30 D04,

d) Disassemble transmisslon = see 24 00 082,

Full load and kickdown shifis too hard

a) Modulation pressure nol correct.

o) Damper faulty.

c} Control unit faulty.

a) Replace valve body - see 24 30 004.
b} Replace valve body - see 24 30 004,

¢) Replace control unit = see 24 61 500.

Posillon 3, 3rd Gear
No engine braking

a) Cluich E damaged.

a) Disassemble clutches - see 24 23 022,

Positlon 2
Manual downshift 3-2 not okay

a) Locking valve 2 sticks,
b} Governor sticks.
¢} Transmission electronics faully.

d) Solenold valve (2) faulty.

a) Réplace valve body - see 24 30 004,
b) Replace governor - see 24 32 004.
¢) Check tfransmission electronics.

d} Replace solenold valve — see 24 34 851,

Ho engine braking

a) Brake C' or clutch E damaged.

a) Disassemble clutches — see 24 23 022,

Position 1
Manual downshitt 2-1 not okay

a) Locking valve 1 sticks.
b) Transmisslon electronics faulty,

¢) Solenoid valva 1) faulty.

a) Replace valve body - see 24 30 004,
b} Check transmisslon electronics.,

¢} Replace solenoid valve - see 24 34 851,



24-90/5

Condltion

Cause

Correction

Mo engine braking

a) Brake D or clutch E damaged.

a) Disassemble clutches - see 24 23 022,

Conyerier Lockup Clutch

Shift speed not correct

a) Converter lockup hysteresis valve sticks,
B} No dih gear.

c} Control unit fauhy.

Shift transition too hard

a) Replace valve body — see 24 30 004,
b) Replace valve body — see 24 30 004,

¢} Replace control unil = see 24 61 500,

aj Converer lockup damper faulty.

b} Converter not okay.

a) Acplace valve body - see 24 30 004.

b} Replace torque convener — sea 24 40 004,

Ho shift

a) Valve body not okay.

b} Converter lockup clutch faukty,
c} Mo 4th gear.

d) Transmisslon elecironlcs laulty.
o) Solenoid valve (3) faulty,

1) Torgue converter faulty,

a) Replace valve body — see 24 30 004,

b} Replace lorque converter - see 24 40 004.
C}) Replace valve body — sea 24 30 004,

d) Check transmisslon electronics.

£} Replace solenold valve — see 24 34 851,

1) Replace torgue converer — see 24 40 004.

Convertar lockup clutch glways closed.
{engine dies In driving position)

a) Transmission electronics faully.

b} Solenoid vaive (3) laulty.

a) Check transmission electronics.

b} Replace solencid valve — sea 24 34 851.

General Information
Shitts only as posttion

2} Transmisslon electronics faulty.

b} Program switch fauliy.

a) Check transmission electronles.

b} Replace program switch - see 61 31 265.

Fault Indicator lights up

a} Transmisslon electronics fautty.

b) Solencld valve (2) I'aulllyr.

a) Check transmission alecironies,

b) Replace solencid valve — see 24 34 851,

Fault Indicator lights up while driving

a) Transmisslon electronics fauity.

b} Plug on transmission has poor contacl.

8) Check transmission alecironlcs,

b) Check plug connection.
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Condition

Cause

Carrection

Holse and then power flow Interrupiion atter long

a) Oll fiter screen on valve body dirty.

Ho powaer liow In forward of reverse, loud nolse,

a) If oll sump does not contain bits of bumnt cluich
liners, only replace oll fliter screen. Otherwise
exchange the transmission.

a) Drive plate balween converter and engine lorn
o,

Nolse

Loud nixlse In all position, especlally with cold ol
Ol pump suctlion nolse,

a) Replace drive plate of converler = soo 11 22 051
or 24 40 004,

a) Ol level too low.

b} Valve body leaks,

Loud, sereeching nolse depending en speed In all

positians, especlally with warm oll, occurring after
long drive; semotimes accompanled by power llow
Interruption.

ay ol tier screen diry,

a) Correct the oll lovel,
b} Replace valve body - seo 24 30 004,

a} It oll sump does not conlain bits of liners, only

replace oll filter screen, Otherwise oxchange the
transmission.

Loud nolse with converter lockup gluteh elosed

Leakage

Oll drips oul ol converner bell housing

5

a} Torslon damper faulty.

a) Seal In pump housing damaged.
b} Pump housing leaks.
c) Converier leaking ol weided seam,

d) Radlal oll seal for tarque converter loaks.

Leak between transmission case and oll sump

a) Aeplace 1orquoe convarter - soe 24 40 004,

= e ——

@) Replace seal - seo 24 31 004,

b) Replace pump assembly - seo 24 31 004,
€] Roplace convertor - sen 24 40 004,

d} Replace radial oll scal - see 24 12 504,

a} Qil sump mounting bolts not lightened correctly,
B} Ol sump gasket damaged,

a) Tighton bohs®.
b} Replace gasket — ses 24 11 004,

Leak between fransfer plate and transmission case
{especially In area o pump préssure bore)

a) Mounting bolts on converter bell housing loose.
b) Gasket damaged.

a} Tighten bofts”.
b) Replace gasket,

Ol loss on transmission plug

Qil loss on output

* See Specilicallens for tightening torque

a) Radlal ofl seal on cutput damaged,

a) O-rimg fauhy,

e rr— ik et

a} Replace O-ring - seo 24 30 004,

Fracis

a) Replace radlal ofl seal — see 24 12 014,
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Candition

Causeo

Correcilon

Oll loss through or on vent

aj] Ol level too high.,

b} Wrong oll (strong foaming).

€) Vent cap missing.

d} O-ring on vent damaged.

o) Preload of circlip Insufiicient,

a) Correct the oll lavel

b} Replace oll; f nocossary remove transmisskon and
drain complete all including oll of torque convarter.

€) Mount cap or replace vent,
d) Remave transmission extension and replace O-ring.

e) Replace clrclip,

Dil loss on cooler pipe

Oll loss on transler plate

= mnrnr

a) Connecllon loose,
) Cooler plpe damaged,

¢} Cooler leaks.

a) Tighten bolis®.
b} Replace cooler pipe.

c) Replace cgoler - see 17 11 000,

a} Piug on transier platoe loaks,

a) Tighten plug*.

b} Roplace seal.

Leak between transmission case and transmission

extansion

* See Specifications far tightening torque

a) Mounting belis loose.

b) Gaskot damagod.

a) Tighten bols®.

b} Replace gasket — see 24 11 054,
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Conditlon

Cause

Corraction

Posltion R

HNO féverse goar

a) Solenokd vaive (4) faulty.
b) Wire to solenoid valve (4) grounded out.
¢} Reverse gear locking valve selred.

d) Damper B mallunctions.

a) Replace solenold valive - see 24 34 851,
b) Replace wire hamess — sea 24 35 500.
¢) Replace valve body - see 24 30 004.

d) Replace valve body - sea 24 30 004,

HO reverse or forward gear

a) Maim pressure valve selzed, spring broken.

a) Replace valve body - see 24 30 004.

et o e

Insufliciend power transmission.

a) Pressure too low in clutch B or E, brake D

a) Replace valve body — see 24 30 004,

Hard jolt when meving into posilian R

a) Damper B mallunctions

b} Modulation pressure oo high.

a) Replace valve body — sea 24 30 004.

Position D

No forward gear

a) Main pressure valve seized, spring broken

a) Replace valve body - see 24 30 004.

Insuificient power transmission

a) Pressure (oo low Incluich A

a) Replace valve body - see 24 30 004.

No shitg function

a) Pulse sender laulty.

b) Wire to pulse sender grounded out.

a) Replace pulse sender - see 24 34 870,

b} Replace wire harness — see 24 35 500.

Mo shilt funcllon 1-2 ( 2-1

a8) Solenold valve (1) faulty.
b} Wire to solenold valve (1) grounded out.

C) Shift valve 1-2, control valve 1-2 / 3-4, pressure
reducing valve 1 selzed.

a) Replace solenold valve — see 24 34 851,
b} Replace wire hamess - sea 24 35 500,

¢) Replace valve body — see 24 30 004,
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Conditlon

Causa

Cormectlon

Posltion D
Ho shiftt function 2-3 / 3-2

a) Solenold valve (2) fauliy.
b} Wire 10 solenold valve (2) grounded out.

c) Shift valve 2-3 selzed.

8) Replace solenold valve - see 24 34 B51.
b) Replace wire harmness - see 24 35 500,

¢} Replace valve body - see 24 30 004,

e

Mo shitt function 3-4/ 4-3

Upshiits 1-2 ¢ 2-3 ¢ 3-4 100 long

e e e e ————

ey

a) Solenald valve (1) faulty.

b) Control valve 1-2 / 3-4 seized.

a) Repilace solenoid valve - see 24 34 831,

b} Roplace valve body - see 24 30 004.

a) Pressure regulator faun_y-r. .
b} Wire lo pressure regulalor grounded oul,
c) Damper laulty.

d} Modulallon valve, pressure reducing valve
1 and 2 slick.

TP

a) Replace pressure requlalor - see 24 34 BGO,
b) Replace wire harness - see 24 35 500.
c) Replace valve body - see 24 30 004,

d} Replace valve body - see 24 30 004.

o

Upshifis 1-2 / 2-3 73—4 loo hard

a) Pressurg reguiator Laulty.
b} Modulation valve sticks.

c) Damper faulty.

a) Replace pressure regulator — see 24 34 860,
b) Replace valve body — See 24 30 D04,

¢} Replace valve body — see 24 30 004,

Downshin 4-3 too hard

a) Plate F dirty.

a) Replace valve hody - see 24 30 004,

Manual downshiis 4-3 7 3-2 100 hard

a) Damper E or C' faulty.

a) Replace valve body - see 24 30 004.
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Canditian

Cause

Corraction

Bositlon 1

Manual downshilt 2=1 nol okay

a) Pressure regulator laulty.
b} Damper O faully,

c] Modulation valve sticks.

a) Replace pressure regulalor - sea 24 34 BGO0.
b} Roplace valve body — see 24 30 004.

c) Replace valve body — $ee 24 30 004,

Converter Lockup Chaich

Ho canverter clutch locking

a) Solenold vaive (3) faulty,
b} Converter clutch damper faulty.
¢} Converter pressure valve selzed,

d) Pressure reducing valve 1 selzed.

R

o) Replace solencld valve - se¢ 24 34 851,
b} Replace solenold valve — see 24 34 851.
¢} Replace valve body - see 24 30 004,

d) Replace vaive body - see 24 30 004,

Mo converter cluteh unlocking

Main pressura tao high in all positions

L

a) Solenold valve (3) laulty.

b) Wire to solenold valve (3) grounded out.

a} Replace solencld valve - 500 24 34 831,

b) Replace wire harness - see 24 35 500,

a) Prossure regulalor laulty.
b} Main pressure valve selzed.

¢} Modulation pressure tao high,

a) Replace prossure regulator - see 24 34 560,
b) FReplace valve body - see 24 30 004,

¢} Aeplace valve body = seo 24 30 004,
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00 11 239 Qil change in manual trans-
mission
(Engine ME0 transmission A3S 560 Z)

See Repalr Instructions for 5 Series E34
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24 00 007 Adjusting the shift lever
- transmission ASS 560 7 -

Refer to Repalr Instructions for 5 Series E34
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24 00 026 Removing and installing
automatic transmission
(A5S560Z M0 Engine)

Disconnect ground lead from battery.
Caution!

When ground lead Is disconnected, the faull
mamaries in the contrel unils are cancelled,
For this reason, lirst read faull memorles with
tester and print out any faults in the system.

Aomove complete exhaust system 18 00 020,
Remove engine splash guard.
Remove fan coupling 11 42 020

Remowve heal shiekd.

Remove central @xhausl bracket.

Remove brackel lor Lambda oxygen sensor
plug.

Unfasten nut {1).

Caution!

To provent distortion of cable, always brace
with special tool 24 § 240 on clamping screw.
Tightening torgue 25 16 2AZ°

Mole!

The special tool 24 5 240 can now be fitled in
seling “P".

Remove cable sleeve from counter support.
Pull out cable.

Installation:
Tightening torque 25 16 1AZ*

Adjust shift mechanism 24 00 007

* Reler to Technical Data
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Twist bayenet connection counter-clockwse,
Full off plugs.
Lift cable harness out of holder,

Unscrew stabilizer &n left and right sides and
leave hanging downwards.

‘Installation:
IFit connector in such a way that marker lines
are allgned with one anathar.

Unclip cable bracket from transmission. Support ransmission with tool 24 0 170

togother with lifting fixture 00 2 030,

Unscrew left and right coolant lines from trans- \
mission oll cooler and jem to one side bahing
i o Balance the transmission, see Gr. 26.
Tightening torque 24 71 1AZ*

. Unscrew crossmambar.
u_}\’y Installation:

Noto:
When the scréw connections are opened, ap-
prox. 1 liter of coolant escapes.

Top up coolant, see 17 00 005

Unscrew joinl disk from transmission.
Installation:

Replace O-rings.

Tightening torque 17 22 5AZ"

‘\ t_/::-__‘i I oo, -_- r
[
ok o 3224085 E * Refer to Technical Data >\‘__,—\ |31 23015 * Refer to Technical Data
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Instailation:
Replace slop nuts.
Tightening torque 26 11 1AZ°

Caution!

To avold torsion stress on the jeint disc, enly
turn nuts on flange side - il design permits
this.

Remove canter mount,
Band propeller shall downwards and remove
from centering spigot on ransmisslon.

Caution!

Do not allow the propeller shafl to drop inta
the joints.

Tio up propeller shaft,

Irestallaticn:

Preload center bearing in direction of travel
[A) =2 ... 4 mm,

Tightening terque 26 11 BAZ®

Lift cover alf opening in oil pan.

* Reler to Technical Data

A2 2IHEGE

Unlastan torque converter from drive plate
with special tool 24 1 110, (3 screws).

To do this, turn flywheal repeatodly, each time
by 113 turn.

Lower transmission.
Disconnect transm|ssion from engine llange.
(Torx screws).

Moli:

The scrows (1) = Torx E 10

all other Torx E 12

The screws opposile the slarter molor have
nuls fitted to thelr front laces.

Installation:
Mote that washers are fitted to the Torx scrows.,
Tightening torque 24 00 142*

Protect convertar from slipping out by placing
special tool 24 4 120 on transmission cage
with flat side of retaining tab (1) facing torque
converter and clamp in place.

Remove transmission from enging.

Caution!
To transport the transmission, lower trans-
mission fully onio lifting finture.

Transmisslon welght approx. 120 Kp

* Refer to Technical Data
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Caution!
When putling down transmission without
mount, do not place onte oil cooler.

Mote hollow bushes.
If necessary, move or replace hollow bushes
an transmission.

Installation:

Turn the torque converter on the transmission
until bore f1) laces down perpendicular 1o the
tab.

Screw special tool 24 2 300 into the tab.

Installation:
Bore (3) on drive plate must point perpendicu-
larly to center of opening in oil sump.

L=

e
ki
4 b

~E

Wadgra

Installation:

Lift automalic tramsmission unlll bore (3) In
drive plale is reached.

Guide transmission in carefully with special
fool 24 2 300 In bora (3) on the drive plate.

Bolt transmission case 1o engine.

Unscrew special tool 24 2 300 from the tab and
pull farwards.

Bolt torque converter to flywheoal,

Installation:

Install bolt using special tool 24 1 110
and tighten using a torque wrench.
Tightening torque 24 40 1AZL*

Caution!
Only use original screws .

It necessary, check ! top up transmission fluld
see 00 11238

* Refar to Technical Data
** BMW Parts Sarvice
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R 24 0015

24 00 026 Removing and installing
automatic transmission
(AS5560Z / M73 Engine)

MNote:

After completion of the work, check trans-
mission oll level and top up il necessary,
rirfar to 00 11 239 [ASS560Z)

Disconnect battery,
reler to instructions on disconnecting and con-
necting battery In MG 12,

Remove complete exhaust system,
refer to 18 00 020.

Remove heal shield.

Remove exhausl bracket

Fit special tool 24 5 240 1o the shilt lever.

Maote:
Only possible to it it in setting "P*

Unzcrew nuts (1)

Installation;
Adjust shift lover,
refer 18 24 00 007.

Pry oul retaining plate (1) with a screwdriver.
Remove cable (2) in direction of arrow,

Remove heat shield from beneath stearing
gear.

Remove brackel for oil lines from the angine
oil pan.

Place drip tray under unit,
Unlasten screw and remove oil lines.

Installation:
Roplace O-rings.
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3224087 E

Support transmisslon using special tools
002030/ 24 0170.

Unfasten screws and remove rangmission
cross-member.

Instaliation:
Tightening larque,
rofer to Technical Data 24 71 1AZ.

Disconnect flange on ransmission propoller
shaft and lie to ane side,
reter to 26 11 000

Unlock cabla connectors (1 .. 2) and discon-
necl.
Unclip cable from transmission case.

Lift oul eover.

Unfasten 4 retaining screws lor torque conver-
ter with special tool 24 1110,

Instaliation:
Tightening lorque,
refer to Technical Data 24 40 1AL

Remove Impulse sensar.

Inzert special lool 24 O 210 between engine oil
pan and reinlorcement brackel

Lowaer transmission until engine just makes
contact with special tool.

Caution!
Do not lower workshop hoist any further or
the engine oil pan may be damagaed.
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R24 0113

R2d4 0103

Unfasten screws.

Cautlant

‘When removing the ransmission, ensure that
the torque convertar remains in the trans-
mission,

Avold damaging impulse teath on the flywheel,

Pull ransmisslon as far backwards as
possible and lower carefully.

installation:

Only lit scrows together with washars,
Tightening torque,

refer to Technical Data 24 00 1AL

Installation:
MHote doweal slodves.

It necessary, pull dowel slooves out ol trans-
mission case and install In engine block.

Replace damaged dowel sleeves,

Installation:
One of the four bores (1) in the drive plate
must be accessible from aperture in oil pan.
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24 00 046 Installing replacement trans-
mission

Refer to Repalr Instructions for § Series E34

2411 008 Removing / sealing trans-
mission oil pan

Refor Lo Repair Instructions for 5 Series E34

24 12 016 Replacing radial seal for out-
put flange

Reler to Repalr Instructions lor 5 Serles E34

24 12 106 Replacing radial seal for
hand selector valve shaft

Reler 1o Repalr Instructions for 5 Serles E34

24 12 506 Replacing radial seal for
torque converter

Refer to Rapalr Instructions for 5 Series EJ4

24 13 156 Replacing output flange
Reler lo Repair Instructions for 5 Series E34

24 13 706 Replacing mount for trans-
mission éxtension

Refer to Repair Instructions lor 5 Serles E34

24 30 006 Removing and installing / re-
placing shift unit

Refer to Repair Instructions for 5 Series E34
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24 31 156 Removing and installing / re-
placing transmission oi
screen

Refer to Repalr Instructions for 5 Series E34

24 34 006 Removing and installing or
replacing parking interlock
(pawl / leg spring

Refer to Repalr Instructions for 5 Seres E34

24 34 857 Replacing solenold valves
and / or pressure regulator

Reler to Repair Instructions for 5 Serles E34

24 34 873 Replacing impulse sensor
turbine speed)

oll pan removed)

Refer to Repalr instructions for § Serles E34

24 34 874 Replacing impulse sensor

Eoutput spee
oil pan remov

Refer to Repalr Instructions for 5 Series E34

24 35 501 Replacing wiring harmess in

automatic transmission
{shift unit removed)

Refer o Repair Instructions for 5 Series E34

24 40 007 Remaoving and installing / re-
placing automatic trans-
mission

Reler to Repair Instructions for 5 Series E34
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24 61 501 Removing and installing or
replacing control unit (EGS)

Unscraw cover from E box (right side, viewead
in direction of travel).

Installation:
Mote 50215 on wiring harnesses and cooling
alr duct.

Configuration of conirol units:

1 Control unit for ABS

2  Conftrol unit for DME

3  Control unit fer autematic ransmisslion
|EGS )

Hote:

Depending on the construction sialus of o ve-
hicle, the arrangement of these control units
may vary.

Hote lettering on control unil.

Aemove conneclor from control unil

Remave cllps.

Remowve contral unit.

Installation:
Atach conirol unit by liting recesses in cose
to rotaining lugs on equipment carrier.

Code s on Identilicalion plate.
Alln:.ullm and model, see Parts Catalogue.

Additienal instructions: see
Electrical Troubleshooting Manual



25 Gear shift mechanism

25 11 000
001
005
041
071
111

25 16 050
051
056
061
080
130
202
202

Manual transmission

Shift lever — remove and NSl ... ssss st s ssssasssssms s snsas 25- 111
Shift laver, complete — MPIABE: ... s s tnnnesssssssnsnss soxesssanns s ey 25- 11/2
S IEVEE = BHIUEE i it ot e B A o B S T b2 25- 11/3
Ball Shell Tor SRl VoVEr = MBPIGE .o viriiiasssisssiorinsiiiississsssssns sbssssssssnssssssssessannbissssssisiisn s 25- 11/4
Knob for shift lever — FepIACE ... e e e e e crana e e nmn e 25- 11/4
ST re SO = PEDIRDE. . .uiciuiiiisiiidii i siiiss s sasis b A oo Vbl A b s i 25- 11/5
Automatic transmission

Shift lever with mount — remove and INSKEIl ...t 25- 16/
Shift tower — remove and install/replace (step shift) ..o 25- 16/3
Shift tower — remove and install/replace (shift lock / interlock) ...........ccccevvriiminnnisnninin 25- 16/5
Handia Tor Shilt-IBVEE = TEPIEIOE ... c.qussimms s imsssss s sassssssasssnssgsmmiss ook 555555553557 H6anmSss 85n s 25- 16/7
Shift lever — remove and install/replace ........cccoccoevivivieeiccnennns SN S TR e 25- 16/8
Shift lock solenoid — remove and INStAITEPIACE ........ccecceceieinineie e s rrsa e s 25- 16/9
Cable for gear selector IEVEr — FEPIECE ......ccvoiiieeiiiiei et eias e e siraesssnse e s s ssssaseaamnseesenns 25-16/M10

Cable for gear selector lever — replace (step shift) ... s 25- 16/11



25-111

25 11 000 Removing and installing shift
lever

Lift cover off rotaining tabs.

Pull off shift lever knob by hand with a suddan
ek,

:ulling-nll lorce: appros. 40 kp.

Remove complete exhaust assembly

18 00 020. Remove heat shield,

Aomaove propeller shaft from transmission and
center mount {see 26 11 000).

a8 25 0ER U

@) |

Lift out retalner (1).
Remave disk [2).
Remowvea shilt rod (3).

installation:
Coat bearing with Kilber Polylup GLY 801°.

Mote:

On vehicles with an ME0 engine and an
565 420 D rransmission, the shill rod is at-
tached from laft to right.

I 250I0E

| Fit pin wrench 25 1 110 and rotate 90° anli-
L cleckwise.

i Press bearing shell upwards.

]

| il :. | A 40N E * Source of Supply: BMW Pans Service.

M50 E

31250340

Remove support bearing from body.

Remaove rubber grommet from body opening
and lift oul upwards together with shift lavar,

Install shift lever with bearing shell,
Instail bearing shell with tabs or arrows poini-
Ing towards bearing pin.

Press down on bearing shall at point of retain-
ing tabs until they are heard to engage.



25.11/2

3 F5037 U

Installation:
Butlon in inmer dust cover over the shift arm
and outer dust cover in the body opening.

3G OME

31 NS0T Y

25 008

25 11 001 Replacing complete shift
lever

Remaowe shill lever 25 11 000,
Remove rubber grammaet from shift lovar,

Installation:
Fit rubber grommet to shilt kever with tive fit-
ting compound.

Press bearing shell downwards lo remaove,

The bearing shell can be removed from the
shift lever through the slots in the bearing
shall.

Instalfatian:

Ceat bearing shell and ball with Kldber Paoly-
lup GLY 801°

* Source of Supply: BMW Parts Sarvice
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N EGAAE |

25 11 005 Adjusting shift lever

MNote:
The shift rod is filted with a clamping lixture Lo
compensale for unlavourable tolerances.

Mote:

On vehicles with an M&0 engine and an
S65 420 D transmission, the shift rod is
mounted from left to right.

Maove manual transmission into “Reversa™ po-
sition,

Loosen clamping screw on the shift rod.

Unclip shift lever dust cover from console and
push upwards, to remowve.

insert template in the console aperiure and
press shill lever into "Reverse” selling.

Mote:
Reter o BMW Sarvice Information for sample
template.

Tighten clamping screw.



25-11/5

25 11 111 Replacing shift rod joint

Remove propailer shaft irom transmission and
center bearing (see 26 11 000).

Remowe shift rod trom shift lever,
Remove retainer (1).

Remowve disk (2).

Pull out shift rod (3).

Instaliation:
Coat bearing with Kluber Polylupe GLY 801°.

Note.

On ulhicles with an MED engine and an
565 #20 D transmission, the shift rod Is in-
stalled from left to right.

Lift retaining skeeve (1) out of groove and slide
backwards.

Push pin (2) out upwards,

Remove shift rod with joint,

* Source of Supply: BMW Pars Service

M55 E

31 25046 E

Lift out retalnar (1).
Remowve disks (2.
RAemowve shift red.

Instaliation:

Check disks [2) and replace il necessary.
Coat bearing points with Kilber Polylup
GLY BO1*

Instaliation:
Check damping disk in joint and replace if
necessary.



25-16/1

25 16 050 Removing and installing shift
lever with shift tower

Remove selector laver handla by tugging

firmly by hand.
Removal force approx. 25 kp.

Litt off cover

Press driver clip (1) upwards with a screw-
driver until pin (2) can be moved.,
Pin (2) remains in shift lever.

Unscraw and remove screws (3 and 4).

Lift out finisher.
Remove connector (5) from transmission
awitch.

Untasten screws (6 and T).

Installation:

Screws are micro-encapsulated and must be
replaced sach time they are dismantled.
Tightening torque*

Mowve selector lever untll transmission switch
can be removed from driver pin through

groove (8).

Instaltation:
Lug (9] on transmission switch must engage
in bore (10).

* Refer to Technical Data.



25-16/2

[

]

N2BX2IH

Press off retainer (11).
Installation:

Replace relainer (11).
Unscrew nut (12].
Disconnect cable.

installation:
Adjust shiit mechanism 24 00 008,

Unfasten screws.
Remaove shiit tower with selector lever.

[mstaliation:

Tightening torgque *

‘Installation:
Check that gasket {13] can be reused and re-
place I necessary.

* Refer to Technical Data
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2516 051 Remnvinﬂ and installing / re-
placing shift tower (step
gear selection)

Fit special tool 24 5 240 to the shilt lever.

Note:
Only possible to fit in satting “P".

Loosen nut (1).
instaliation:

Adjust shift lever,
refer to 24 00 007

Pry oul retaining clip (1) with a screwdriver.
Pull cable (2) out of bracket

Remove finisher from centre console,
refer to 51 16 200.

Disconnect connectors (1) and (2).

Release pin (1) and remove.
Remove retaining clip (2).
Prass cable out of guide.

Unlasten screws.

Unfasten screws.
Press reinforcement plate (1) ferwards and
remaove shift tower.

Note:
il necessary, unfasien cable and cable connec-
tor from reinforcement plate.
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| Res 0018

It necessary, fit position switch (1) to the new
shift tower.

Installation:

The pin on the switch must ba in the recess on
the shilt lever.
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25 16 056 Removing and Installin&r re- Unfasten cable conneclors (1) and (2.
lacing shift tower (Shift-

ock / Interlock)

Fil special tool 24 5 240 1o the shilt lever. Release pin (1) and remave.
Remove retaining clip (2).
Mote: Press cable out of guide.

Can enly be fitted in satting "P".

Loose nul (1)

Installation:
Adjusting shift lever,
refer to 24 00 007

Pry out retaining clip (1) with a screwdriver.
Pull cable (2) out of bracket.

Unfaslen Scraw,
Remove interlock cable.
Unlasten cable connector (2).

Installation:
Adjust interiock cable, refer to 2516 ..
Repair Instructions for 3 Series E36.

Remove finisher from centre consale,
refer to 51 16 200,

Unfasten screws.




25-16/6

Unfasten screws.
Press reinforcement plate (1) forwards and
remove shift tower.

Note:
It necessary, unfasten cable and connector
from reinforcement plate.

Il necessary, fit position switch (1) to mew shift
tower.

Installation;
Pin in switch must be in recess on shifl lever.
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25 16 061 Replacing handle on shift
lever

Remove selector lever handle by tugging
firmly.



25-16/8

M I5 024 H

25 16 080 Removing and installing / re-
placing shift lever

Remaowve shift tower 25 16 050.
Pry out retainer |1).

Installation:
Replace retainer (1)
Drive out bearing pin.

Installation:
Coat bearing points with Kiliber Polylup
GLY 801 **.
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26 16 130 Flamuvin?l and installing / re-
placing shift lock solenoid

Remove linisher from centre console,
refer 1o 51 16 200,

Release pin (1) and remove.
Remowve retaining clip (2).
Press cable out of guide.

Disconnect cable connectar (A).

1. Press locking fixture in direction of arrow.

2, Twist electromagnet |B) approx. 90 ° in di-
rection of arrow.

3. Pull out electromagnet (B) In direction of
.arrow,
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28028 H

25 16 202 Replacing cable for gear se-
lector lever

Unfasten nut (4) (brace).

Remowve cable Irom support bearing.
Pull out cable,

Tightening torque’

Installation:
Adjust shift mechanism 24 00 006,

Remove selector lever handle, cover and lin-
isher {refer ta 25 16 050)
Press of retainer (1).

Instaliation:
Roplace retainer (1).
Unscrew nut (3).
Discennect cable.
Tightening torque®

Cut open carpel from above cable and up fo
rubber seal.
Pull cable upwards to remove,

Instlallation:
Ensure thal rubber seal is perlectly located.

* Refer to Technical Data

** Reler to BMW Parls Service
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25 16 202 Replacing cable for gear se-
lector lever (step shift mech-
anism)

Cperation is identical te "Removing and In-
stalling Shift Tower", refer to 25 16 051/
25 16 056.



26 Propeller shaft

26 11 000
030
051
080
160
665
26 12 001
011
500

Propeller shaft — remove and INSLAI ... sss st ss s nssrrassa s ses 26-111
Propeller shaft — balance (center and adjust deflection angle} ............cccececineiivinenccccneeeens 26-11/3
Propeller shaft joint disc, front —replace ..........ccccoiieees R R RS 26-11/5
Propeller shaft center — remove and install/replace ............cccceiiemiiiinsiscsssnne e cssnneeens 26-11/6
Propaller shaft c.v, joint = rePIACE ......cxmmman msassaans s s s g 26-11/7
ERISE COVEE = FBERBIEE oy ot iis s b s e s o i o e e B S e e S s K 26-11/9
Propshaft center, complete — replace ... 26-1211
Grooved ball bearing in propeller shaft center bearing — replace ........ccccccevireiivicccccicnene 26-12M1
Propeller shaft center bearing — pre-load/check ........ R AR T R s 26121

Propaller shaft — roubleshoot . i R R T e 26-90/1
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26 11 000 REMOVING AND INSTALLING
FRHOPRELLER SHAFT

Remove exhaust assemyly - sea

18 00 020,
Remove heat shield (1).

Unscrew exhausl haolder (2).

TS LN o
Tightening lorque”.

Verslan with Joint Disc:
Unsecrew jolnt disc on transmission.

Instalation:
Replace stop nuts.
Tighten balls with specilied torgque®.

*  See Specificallons

(R A IR Y

Version with Universal Jolnt:
Unscrow universal joint on transmis-
slan.

Bresfafaainn e
Tightening lorquee”,

Unscrow constant velocitly [olnt on
final drive.

Insklialion
Replnce stop muels.
Tighening lorgue’.

Unscrew contor mount,

Irs kattalan:

Preload cenler mount forward by dis-
lance A =2 ... 4 mm (0.079 ... 0.1577).
Tighlening larque*.

Impartant!

Hever let the propeller shaft fall Into
the Jolnts, This could lead to damaging
the rubber cover of a constant velocity
joim in particular or even the joints.

*  See Specllications
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31 ZEGIGE

Bend the propeller shaft down on the
center mount and pull it off of the cen-
tering pln on a manual ransmission or
constant velocity joint on the final
drive,

Important!

Check gaskel (3).

Inspect gasket (3], replacing Il neces-
sary.

The constant velocity oint is not en-
capsulated, so that the joint must be
protecled agalnst dirt with a lransport
cap or similar [tem.

Check / correct the grease® filling prior
la inslallation.

Installation:

Check center (4).

Replace a damaged cenler.

Coat center with Molykote Longterm 2
prior to Installation.

* See Specllications
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26 11 030 BALANCING PROPELLER
SHAFT (CENTERING AND
ADJUSTING DEFLECTION
ANGLES)

Vibrallon or Nolse;

Regulrements:

Propeller shatt In perfect oplical condi-
tion.

Balance the propeller shaft if balance
plates are missing or there is suspl-
clon of propeller shaft imbalance (refer
to operating Instructlons supplied with
the balancing machine).

important!

Test run a Jacked-up car only with sup-
ported wheel suspension on the driven
wheels {deflectlon angle of output
shati).

MNever exceed the top speed specified
for a car In Jacked-up stale or on a dy-
namometer test stand.

Conform with safely precautions!

Centering Propelier Shatt:

Loasen exhaust assembly, engine rub-
ber mounts and transmisslon cross
member.

Apply Speclal Tool 26 1 020.

Application Polnts:
Bore In engine carrier al rear.

Manual Transmission:
— ¢ast rib at center

Automatie Transmission:
- center bolt of transmission extension

Punch mark measuring points.

260U

Move transmisslon sideways until
speclal tool gage shows same dis-
tance an the left and right sides.
Mount cross member.,

Tightening torque®,

Cheching Deflection Angle of Propeller
Shafl;

Unscrow splash guard.

Clamp helping rall {steel ruler) on pull-
oy In vertical position with a clampling
pliers.

Apply Special Tool 26 1 030 on the
helping ratl.

Sel the Indicator perpendicular with
help of the waler scale.
Read degrees.

Nota:

Always apply the speclal ool with the
scale in the same directlon (e.g. scale
right).

One graduation = §',

The position of the car Is not impor-
tant, since only separaie angles are
compared.

*  See Specifications
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MN2e02E

Place speclal tool on front propeller
shaft sectlon and measure the angle.
Determine deflection angle* of joint
coupling and, If necessary, correct by
installing max. 3 mm (0.118") thick
shims on transmisslon suspension or
an center mounil.

Example:

Engine angle 2" 16°
Propeller shaft angle -2 0g
Joint coupling deil. angle +« 0 10°

Note:

When correcting dellection angles by
installing shims, remember that this
wlll change the deflection angle of
nelghboring |oints. In general a small
as possible deflection angle on joints
would be Ideal.

Unscrew two nuts on consiani velocily
joint.

Mount Speclal Tool 26 1 100 on con-
stant velocity Joint.

Place Speclal Tool 26 1 030 on Speclal
Tool 26 1 100.

Measure the deflection angle®.

Instaltation:
Replace slop nuls.
Tightening tarque*.

Place special tool on rear propeller
shaft secllon and measure the angle.
Determine defiection angle® of center
mount and, If necessary, correct by in-
stalling max. 3 mm-{0.118") thick shims
on the transmission suspension or cen-
ter mount.

* See Specllicallons
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26 11 051 REPLACING JOINT DISC FOR
FRONT END OF PROPELLER
SHAFT

Remove exhaust assembly — see

18 00 020.
Remove heat shleld (1).

Unscrew exhaust holder (2).

Instaliation:
Tightening torque®.

Unscrew Joint disc on transmisslon.

Installation:
Replace slop nuls.
Tighten bolls with specilicd torque”.

*  See Speclilcallons

AP MMOATE

MAIWOGE

Unserew center mounl.

Inslaliaton:

Preload canter mount forward by dis-
lance A =2 ... 4 mm (0,079 ... 0.1577).
Tightening lorque*.

Bend propeller shall down at the cen-
ter mount and pull it off of (he center-
Ing pin on a manual transmission.

Important’

Never lel the propeller shalt fall into
ihe joints. This would lead to damag-
ing the rubber cover of o constant
velocity joint In particular,

Installahion:

Check center ().

Replaco a damagod centor.

Caal the contor wilth Malykola Long-
term 2 prior to Installation,

Soo Specillcations



26-11/6

G E

Replace joint disc.

impartant!

The joint disc must be Installed thal the
arrows or embossmaont (1) on the sleeve
face the flange arms.

Tightening lorgqua”.

*  Refer to Specilications

a1 24 pan E

o e il

1070 0

26 11 090 FAEMOVING AND INSTALLING
Of AEPLACING CENTER FOR
PROPELLER SHAFT

Unscrow propelier shall at transmission
and cemar mount - reler 1o 26 11 000,

Afer unscrawlng, suspend front and of
propalier shalt from car oh & place of wire
and bolt propellar shalt 1o center mount.
Fill cantar wiili viscous grease and drive
out using Special Tool 20 1 080

Pressure on (e grease (Iling wil force gut
conter bearing (1).

Lubricate ceniar with Molykole Longlerm
2** and drive It In using Speclal Tool

26 1 080,

The saaling lip laces oul.

Protrusion A = 4.2 mm.

** Source ol Supply: DMW Parls
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2611 160 REPLACING CONSTANT
VELOCITY JOINT FOR
PROPELLER SHAFT

Remove propeller shatt - refer to 26 11 000.

Ramove hosa clamp.

Lift out circlip {1).

Instatiafion:
Replace circlip.

Push back cover.

Apply Special Tocl 26 1070,

Full olf constant velocily joint using a
standard pullor.

M MWO2E

MM E

Flll mew constant velocity jolnt with 80
grams of greasa™,

Nota:

Don't cand the Inner race wih the cage as
the balls would fall oul,

Clean splines to remove grease and then
apply a coal of bolt cement*.

Impartant!
Keep bolt cement out of the ball groovas.

Knock constant volocity joint on to Lhe pro-
peller shatt using Speclal Tool 23 1 040.

** Sopurce of Supply: BMW Parts
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I EMBE

Install circlip (1).

Mote:
Check for correct and tight M.

Pull dust cover on to propelier shaft.
install and tighten hose clamp on the dusi
COver.

COMSTANT VELOCITY JOINT

WS,

T

98

-

HAIWE

1 Transpon cap 6 Dusl cover
2 l:lra:llfg'.ﬂl 7 Propeller shatt
3 Constan velocity jolm 8 Bolt

4 Gasket 9 Washer

5 End cover
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26 11 6685 REPLACING DUST COVER
= Constant Velochy Joint
Removed -

Knock out flillster head bolts using & plas-
tic hammer.
Remove washers.

Pull or knock off end cover (1).

Check gasket (2) betweon constant velocity
jolmt and end covar.

Chack / correct graase lilling".

Mount now ond cover with dust cover on
propeller shaft or constant velocity joint.
Ingtall washars and flllister head bolis.
Knock In flilister head bolts 1o (it tight us-
Ing a plastic hammaer.

Pull dust cover onto propeller shatt.
Install and tighten hose clamp on dust
cover.

* Refer to Specificatlions
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26 12001 REPLACING PROPELLER
SHAFT CENTER MOUNT
ASSEMBLY

Remove propeller shalt — see 26 11 000,
Mark position of franl propeller shafl
sectlon to rear propelier shalt secllon.

Imporiant!

Propeller shalt was balanced In as-
sembled state so that propeller shaft
sectlons must not be turn when In-
stalled.

Unscrew bolt [1).
Pull olf front propeller shalt section,

InstaNation:

Assemble propeller shaft that punch
marks are opposile cach other,
Lock bolt (1) with a bolt cemenl"".
Tighlening torque*.

Pull off center mounl complete with
the grooved ball bearing, using a stand-
ard puller.

Installation:
Check Installed direction of dusi cover
(2.

‘ See Specliicatlons
* Source of Supply: HWB

i

Press grooved ball bearlng (3) Inlo cen-
ter mount.

Knock In cenler mount bearing with
Speclal Tool 24 1 040.

important!
Check for free movement of the cenler
mount bearing.

26 12011 REPLACING GROOVED
BALL BEARING IN PRO-
PELLER SHAFT CENTER
MOUNT

Contained In "Replacing Propeller
Shaft Center Mount Assembly” - see
26 12 001.

26 12 500 CHECKING PRELOAD OF
PROPELLER SHAFT CEN-
TER MOUNT

Comtalned In “Removing and Installing
Propeller Shall” — see 26 11 000.
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TROUBLESHOOTING PROPELLER SHAFT

Conditlan

Cause

Corretllon

Crumming nolse irom non-moving car

a) Propeller shalt wiihout Influence,

a) Check engine luning, remove tension In exhaust
assombly,

Vibration whaen moving olf In forward or réverse
{center mount knocks through)

a) Propeiler shatt not aligned precisely.

b} Runout on centering pin, transmission or final
drive flanges,

¢} Center mount rubber damaged.

dj Universal jolnt worn or selzed.

&) EngineAransmission suspension not okay.

1} Joint dise rubber damaged.

a) Align propeiler shaft - see 26 00 030,

b) Check runoul® of centering pin and flanges with a
dial gage. Allgn/replace final drive llange.

¢} Replace center mount - see 26 12 011.

dj Check clearance and movemaent, replacing propaller
shaft il necessary = see 26 11 000,

2} Check and align or replace mounts,

i} Aeplace joint disc — see 26 11 051,

Vibration at 40 ... 50 km'h (25 ... 30 mph)

a) Propellar shatt not aligned precisely.

b} Runout on centering pin, transmission or final
drive llanges.

¢) Center mount rubber damaged.

d} Universal joints worn or selzed.

¢} Joint disc rubber damaged.

a) Align propelier shatt - seo 26 00 030,

b) Check runout® of centering pin and flanges with a
dial gage. Alignireplace final drive flange.

&) Replace cenler mount - sog 26 12 011,

d) Check clearance and movement, réplacing propelios
shalt I necessary - see 26 11 000.

@) Replace joint disc - see 26 11 051,

* See Specllicallons
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TROUBLESHOOTING PROPELLER SHAFT

Condition

Causeg

Correction

Drumming nolse from 60 km/h (35 mph) on

T —

8) Propelior shalt not aligned precisely or Installed
with lenslon,

b} Cemer bearing damaged.

¢) Runoul on centering pin, transmission or tinal
crive flanges.

d) Oficenter due to worn llange bores (Iooso bolts).

@) Excesslve propeller shaft imbalance; balance
plates missing.

1) Universal joints worn or selzed,

a) Align propelier shaft - se 26 00 030.

b} Replace cenler — see 26 11 501.

¢) Check runout* of centering pin and flanges with a
dial gage. Allgnireplace linal drive flange.

d) Replace transmission or linal drive tange.

o) Check clearance and movement, reglacing propeller
shait il necessary - seo 26 11 000,

i} Check clearance and movement, replacing propeller
shait Il necessary — seo 26 11 000,

Center mount loud while operating car

a) Center mount not perpendicular to prapeller
shatt; ng ar Insulliclent pretoad

b) Center mount grooved ball bearing not okay.

a} Allgn cenler mount to be perpendicular io propaller
shal; proload forward by 2 ... 4 mm (0.079 ... 0.1577).

b} Replace grooved ball bearing — 586 26 12 011.

¥ Seespecllicatlons



31 Front axle

31 10 00O
3111 001
31 12 001
090
147
3121180

31 31 000
031
31 33 001
100

31 35 000

EIONE SIS SO EYE EIEREEUIORIE ooy s o s e A B AN B SR AT 31- 0N
Lavoit OF sinate: Bl OOIMTOR SIS - cuiiius o o imiaiais s ainbed i bassiin o i Goibays 40 v piis s nsisi 31- 02
Layout of struts and control arms, version with reinforcement cross ........ccccocociiieviciinnnens 31- 0/3
Front axle, complete — remove and iNSEAIL .......eeeoiiiiiiee e sainm e sssas s e esssssssnsm e sens 31-10M1
FIONE B8 CRIVIB v PORREDE: wauinasuiisunsnss uim s sssubessn s s Susussbsy o Uins fneb e Mo Res oo s o AR A e 31-111
Controtamm, left or right —raplace: i wainaiiinanibanniivaiihuiibnaisi 31-121
Traction strut, left or right — remove and install or replace .........cccccccvvivircseeececcvicesneee e 31-12/2
Rubber mount on traction strut — replace .................. T, — STUU——— 31-12/3
Bearing (wheel hub) for front wheel — replace ... ieees e 31-211
Layout of spring Strut ShOCK BDSOTDEN .......oivmeimmmimmisiisismmissmsssiismmsssissasssnsmsensssnssasssnes 31-311
Spring strut shock absorber, front, left or right, complete — remove and install .................. 31-31/2
Spring strut shock absorber, front, left or right —replace ... e 31-31/3
Spring strut shock absorber, front thrust bearing, left or right — replace ...........cccvviinninns 31-33/1
Coil spring for spring strut shock absorber, front, left or right — remove and install

O PRIV s siiinas o i oow e 4 L N0 S M i S g aha ai 31-331
Stabilizer, front — remove and install or replace ... 31-35/M1
Front axle — troubIESROOE ..o e ss s s 31-90/1

Shock absorber — IroublEEho0nL ... i i i e en s basase st s sessEasass s s s s Sadamcie sEn s s isins 31-90/3
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FAONT AXLE LAYOUT DRAWING
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LAYOUT DRAWING OF STRUTS AND ARMS

LS L

Thrust strut

Tie rod arm
Control arm
Support
Connecting plpe




31-0/3

LAYOUT DRAWING OF STRUTS AND ARMS (Varsion with Reinlorcement Cross)

Relnlorcement cross
Thrust strut
Tie rod arm
Conftrol arm

i fh B3 o=

11 20 54
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31 10000 REMOVING AND INSTALLING
FRONT AXLE ASSEMBLY

Unscrew brake calipers (plpes remaln con-

nected) - refer 1o Group 34.

Unscrow ABS pulse sendors - refer 1o
Group 34,

Disconnect EDC wire - refer to Group 37.

Note.

Check and adjust wheel allgnment after
Installatlon of the Ironl axke - refoerto
Group 32.

Unscrow cover,

Suspend englne from Speclal Tools

00 0 200 and 00 0 201,

Suppors must baar on the bolls of bolh
side panels,

Unscrew nut,
Press tle rod off of the steering drop anm
using Special Tool 31 2 160

Installation:

Replace sell-locking nut.
Tightening lorque®.

Refer to Specliications

3631 0

3131 ol

Unscrew bolts (1 and 2),
Suspend stearing goar from car — plpes
remain connected.

Instaiation:

Bal

Bol (onfy use 10.9 strength class)
Washer

Steave

Nut (replace)

Hut with washer (replace)

(=R - U

Tightening torque®.

Inslallation:
install nut {6) using a lexible magnetic
liftar.

*  Refer to Spacilicatlons
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31 31 o

Unscrew left and right bolts.

installation:
Tightening torque".

Unscrew lelt and right engine mounis
an front axle,

Also unscrew righl engine mount at
top.

Inslallakion:
Tightening torque*.

Take off cap.
Unscrow left and right nuts.

instafiabon:
Aeplace sell-locking nuls.
Tightening torgue*,

Place garage Jack underncath front
axle carrier.,

Unscraw left and right bolts and lower
the front axle slowly.

impartant!
Spring struls must not fall out or down
- this would damage the ball jointa.

fnstalation:
Tightening torque”,

*  Seo Specllications



M 11001 REPLACING FROMT AXLE
CARRIER

Naota:

Tha steering drop am must be adjusted
{reler to Group 32) after Installation ol a
new front axle carrler,

Check and adjust wheel allgnment atlter
Iinstallation of 1he front axle - refer 10
Group 32,

Unscraw cover.

Suspend engine from Speclal Tools

00 0 200 and 00 O 201.

Supports must bear on the bolis of both
side panels,

Unscrew left and right englne mounts at
the front axle carrier.
Also unscrew righl engine mount al top.

Instaltation:
Tightenlng torque™.

Unscrew left and right control arms.

installation:

Replace sell-locking nuls.
Use washers an both sides.
Tightening torqua®.

*  Reler 1o Specilications

31 31 001

Unscrew bolts (1 and 2).
Suspend steering gear from car — plpes
remain connecled,

Installation:

Bolt

Bolt (only use 10.9 strangth class)
Washer

Sleeve

Nul (replace)

Hul with washer (replace)

oA B R =

Tightening torque®.

Installakion:
Install nut (&) wsing a Nexible magnetic
lfter.

Refer lo Speciiications
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31 31 007

Unscrew heat shleld.

Unserew sleering guide arm.

Instaliation:

Bolt

Steering gulde arm
Washer
Self-locking nut
Front axle carrier

tn B L3 RS =5

Replace self-locking nut.
Tightening torque®.

Unscrew left and right bolts and take
off front axle carrler,

Instaiiation:
Tightening torque*.

* See Specificallons
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311200

3131 039

CONTROL ARM

Remove front wheal - refer 1o Group 36.

Unscrew thrust rod at stabllizer, while

countarnolding with a lork wranch.

Instaliation:

Wrench surface on ball head must be
paraliel 1o the absorber axls.
Tightening torque®.

Unscrew bolls.

Installation:

Clean threads of bores and bolls.
Install bolts with bolt cement®®.
Tightening torgue®.

Check for correct installed position.

*  Refer to Specliications
** Source of Supply: BMW Parls

REPLACING LEFT OR RIGHT

a3 0

Unscraw nul.
Pry off ball joint using Speclal Teol
31 2 140,

instalation:

Romove grease from ball pin and bora.
Replace sell-locking nut.

Tightening torque®.

Unscrew boll,

Instafaton.

Use waghers on both sides.
Replace sell-locking nut.
Tightening lorque®.

*  Referto Spectiications
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3112 090 REMOVING AND INSTALLING
OR REPLACING LEFT OR
RIGHT THRUST STRUT

Remove front wheel - see Group 36,

Unserew nut.
Pry off ball Joint wilh Special Tool
31 2140,

Installation.

Remove grease from ball pin and bore.
Replace self-locking nut.

Tightening torque®.

Unscrew heat shield If necessary.
Unscrew thrust sirut.

ingtallation:

Usewasher.

Replace self-locking nut.
Tightening torque® for car in normal
positlon®.

Impaortant!
Thrust strut mounts must always be In-
v/ stalled or replaced in pairs.
Jtl 3131 01
MNote:

Hydraulic thrust strut mounts — recog-
nized on plastie elip (1) — cannot be
checked.

Both mounts must be replaced Is fluld
Is running out ef a hydraullc mount.

* Saa Specifications
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31 12 147 REPLACING THRUST STRUT
RUBBER MOUNTS

Always replace both mounis!

Remove thrust strut - see 31 12 090.

Press rubber mounis out {and In) on a
press with Speclal Tools 31 1 052/ 053

and thrust pad (1).

installation:

Remove grease from rubber mounts
and thrust strut bore.

Arrow on plastlc clip (1) faces mark on
thrust sirut.

Speclal tool must bear on the mount
ouler sleeve while pressing In.

Installation.
Protruslon (A) equal on both sides.
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31 21 180 REPLACING BEARINGS
{WHEEL HUB) FOR FRONT
WHEEL

Important!

Mever reuse bearing unit afler removal.

Unscrew brake disc (line remains con-
nected) - see Group 34,

Wheel Bearings:

Grease cap
Collar nut
Bearing unit
Pulse gear
Dust cover
Stub axle

o U ode LD R -

3131 015

312103

31 31 021

Pry off grease cap with a scroewdriver.
Mever reuse cap!

Chisel off lock of collar nul.

Unscrew nut with Speclal Tool
31 2 080.
Mever reuse nut!

Pull off bearing unit with Speclal Tools
31 2 102 / 105 / 106 and wheel bolts (1).

Hever reuse bearing unit!
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If bearing Inner race remalns on the siub
axle, bend dust cover, Inserl wrench key
and unscrew guard.

Pull off bearing Inner race and dust cover
using Special Tool 31 2 100.

Scrow on guard (1)

Install new dust cover (2).

Scrow on Speclal Tool 31 2 110 whole
length ol threads.

Slide and pull on new bearing unit using
Speclal Tool 31 2 110.

Serow on new collar nul 1o cormect tighten-
Ing torqua* and lock by punching.

install new cap with seallng compound®®.

* Refer l:u Specifications
* Source of Supply: BMW Parts
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SPRING STRUT ASSEMBLY DRAWING .
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Cap
Stop washer
Hul

Upper apring ring
Mount

Support

Ring for hollow piston rod
Rubber damper

Dust cover

Shock absorber

Screw-on ring

Coll spring

Lower spring ring

Spring strut
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31 31 000 Removing and installing com-
plete front left or right
spring strut shock absorber

Remove brake caliper (line remains con-
nected), refer to Gr. 34.

Remove ABS impulse sensor, rofer to Gr, 34,
EDC - disconnect line, reter to Gr, 37,

Unfasten stabilizer pressure rod - brace with
open-end wrench,

installation:

Wranch lace on ball pin paratlel to damper
shait.

Replace sell-locking nut.

Tightening lorque®.

Unfaston Scrows.

Instaliation:

Clean thread in bore and on screws.
Secure screws with screw cement™™.
Tightening lorque’.

Ensura unit I3 correctly installed.

* Refer to Technical Data
** Source of Supply: BMW Parts Service

alainin

vz

T

31 31

Lift o cap.

Support spring strut shock absorber.
Remove spring strut shock absorber support
bearing from wheel arch.

Installation:

Replace solf-locking nut.
Tightening torque’.

* Refer te Technical Data
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31 31 031 Replacing left or right front
spring strut shock absorber

Mota:
The shock absorber and spring strut form one
unit and cannot be replaced separately.

To know whether a spring strut shock absor-
bar has to be replaced, It must either be
checked Installed with a Shock Tester or
removed and checked in a shock absorber
testing machina.

Also refer to Service Informalion bulletin

a7 01 92 (502}

When replacing a spring strut, always it a new
spring strut with the same designation (K)
(eolor spol).

Remaoving and installing a spring strut

31 31 000,

Grip spring strul shock absorber in vise with
special tool 31 3 000,

Only remove baaring {wheel hub) from front
wheel 31 21 180 If dust shield is to ba reused.

Coll spring with speclal tool 31 3 129/ 123/ 124,

Caution!

Lowest coil of spring must be securaly
mounted In lool and thrust bearing should be
flush.

Unscrew and remaove sell-locking nul with spe-
cial ool 31 3 1707210 and brace piston rod.

Installation:

Replace sell-locking nul
Tightening torque’.

* Refer to Technical Data
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31 30 031

a2

Remove coil spring and additional spring from
spring strut shock absorber.

Fit the parts removed to the new spring strul
shock absorber,

Installation:

MNoteconfiguration, see Page 31 - 311,

Check spring mount al lop and bottom, also
collar and auxillary spring, replacing Il nocess-
ary.

ﬂ?a end of the coll spring must contact the
slop in the lower plate spring.

Caufion!

On vehlcles constructed belore introduction
of the standard wheo! bearing, nol only the
spring strul shock absorber has 0 ba ro-
placed: also replace paris indicated in Parls
Microfilm.

Tha standard whael bearing can ba identifled
by the bore (1) in the centar for securing the
brake disks,

Fit protective plate and new bearing (wheel
hub) to front wheel 31 21 180,

After assembly, align front axle il necessary.

* Reler to Technical Data
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31 33 001 Replacing left or right front
spring strut shock absorber
thrust bearing

Operation identical to replacing spring strut
shock absorber; 31 31 031.

31 33 100 Removing and installing or
replacing coll spring for left
or right front spring strut
shock absorber

Operation identical to replacing spring strul
shock absorber: 3131 031,

Caution!
On one axle, only fit springs in pairs with the
sama BMW no. (1) (located on end of spring).

Allocation of springs by wehicle model and, il
applicablo, special equipment, e.g. alr-condi-
tioning, sports, ... and date of intreduction -
rofer to Paris Microfiim.
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Tabla for Serie B40i, 850,
and EDG Il ab 4/82:

Equipment after correction
Equipment when delivered
Raised suspension
Lowared suspension

cE@oP

“iqafer to Technical Data

- Move vehicle into normal position®.

- Determine actual ride level setting (A) - measurement from lower edge of wheel arch (1) to rim
flange (2) at height of wheel centre. Obtain mean value in each case after raising and lower-
ing the vehicle body on each wheel and calculating a mean value lor each axle.

- Determine any difierence from nominal ride level setting .

= Identifying which spring is Inslalled — refer to 31 33 100.

- Determine correction spring from lable. Figures indicate the difference In ride level selting
(nominal values mm) between each of the different springs.

Example:

The vehicle is equipped with coll spring BMW No. 1 137 954 and is & mm too low - possibly be-
cause of a high propertion of custom items. By instaliing spring with BMW Mo. 1 137 835, the
neminal ride level satling is achieved.

Mote:
It is no lenger pessible to perform an additional correclion of ride lewel by inserting springs of
different thicknesses.
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Table for EDC I
8501 until 4/92:

Explanation, refer 1o pages 31- 332
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31 31 042

31 35 000 REMOVING AND INSTALLING
FRONT STABILIZER

Unscrew left and right thrust struts.

Instaliation:

Wrench surface on ball pin must be
parallel to the absorber axls,
Replace saelf-locking nut.
Tightening torque®.

Unscrew left and righl nuts.
Take off stabllizer.

See Specliications
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TROUBLESHOOTING FRONT AXLE

Condition

Causo

Correctlon

Grinding nolsa (louder In curves)

&) wheal bearings faulty

a) Replace wheel bearings

Vioration a) Imbalance ol wheels a) Balance wheals
b) Lateral and radial runout of rims b) Replace ims, Il necessary
c) Radial runout of tires c) Maich or replace tires
Steering wheel shake a) Imbalance of wheels a) Balance wheels
b) Radial and laleral runout of rims. b) Replace rims, H necessary
¢) Shock absorbing effect insufficient ¢} Replace shock absorbers
dj Thrust strul mounts faulty d) Replace thrust sirut mounts
¢) Wrong thrust strut mounts Installed @) Replace thrust sirul mounts
f) Steering gear play excesshve 1) Adjust pressure point
Ratiling nolse a) Shock absorber cariridge In spring strut loose a) Tighten screw-on ring (Inspact threads)

b) Ball joint en contrel arm warn
¢} Ball joind on thrust strut worn
d} Stabllizer rubber mountls worn
e) Ball jolnts of thrust rod worn

) Front axle carrier mounted loose on body

b) Replace control arm

¢) Replace thrust strut

d} Replate rubber mounts
@) Replace thrust rod

1} Tighten (Inspect threads)
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TROUBLESHOOTING FRONT AXLE

Condhlon

Cause

Correction

Body swing long time after driving on rough road

Body wip when driving over successive rough road
surfaces

Baody rise while accelerating

Shock absorbing effect Insutficient (See "Trouble-

Wheel jump even on normal road surfaces

shooting Shotck Absorbers™ on page 31-9073)

Car breaking out while braking

Breaking oul (skidding) In curves due to poor irack
holding

Replace shock absorbers
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TROUBLESHOOTING SHOCK ABSORBERS

The condiion of shock absorbers can only be checked with a shock absorbar tester In car or with a shock absorber testing machine ater remaoval,

Conditkon

Cause

Correction

Shock absorbars knocking (bottoming)

8) Rubber dampars faully
b} Shock absorbing elfect insulficient

a8} Check or replace rubbor dampars

b} Replace shock absorbers

Shock absorber nolse

a) Shock absorber cartiidge loose

b) Installed shock absorbérs had been stored
laying down with pision reds run In

c) Shock absorbers faully

a) Tighien screw-an ring; Inspect threads

b} Store shock absortors standing upright with piston
rods run out at room temparatuna for 24 hours

¢} Replace shock absorbors

Poar handling

i ST ROV,

a) Weak shock abzorbers

a) Replace shock absorbors

Flat spats an tire treads

a) Shock absorbers faully

8] Replace shock absorbors
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GENERAL INFORAMATION

Sleering Gear:
Tha steering gear could be damaged from Impact forces It a car Is Involved In an
acchkdent or operaied under conditions similar to an accident, There must always ba

conformance with factory specilications In the Interest of salely - refer to Service
Information 32 01 88 (828).

Tie Rod Jalnt:
Refer to Sarvice Information 32 03 87 (733) tor an evaluation of wear on ball joinls.

Servolronic:

Troubieshoot with BMW DIAGHOSING SYSTEM - refer 1o Car Eleciric/Electranic Test
Plan.

Alrbag:

Troubleshool with BN DIAGHOSING SYSTEM - reler 1o Car Electric/Elecironic Test
Plan.

Electric Steering Wheel Adjustment:
Treublashoot on elecironic components - reler 1o Car Electric/Electronic Test Plan.

Car with Interlock System:

Tha function must be checked i @ companent of the Interlock system had been remov-

ed and Installed or the Installed position of the Imeriock cable was changed - refer to
33 312 170.
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31 32410

31320

GENERAL INFORMATION AND DEFINI-
TIONS

Toe

Is the reductlon In distance of front of
front wheels to rear of fronl wheels,
Toe prevents the wheels from running
apart while driving and consequently
wheel shimmy and grinding, excesslve
tire wear, excessive loads on steering
linkage and |elnts as well as hard sleer-
Ing of car. Toe |s measured |n “siraight
ahead position™.

Toe Difference Angle

Is the angular position ef the wheel on
the inside of a curve to the wheel on
the oulslde of a curve when driving In
a curve. The steering is designed that
Ihe angular position of the wheels
changes as steering lock progresses.
The toe difference angle provides inlor-
matlon on the pertinent operation of
the steering trapezold for left or right
sleering lock from the center position.
A correctly adjusted toe difference
angle-produces equal values for left
and right lock In due conslderation for
factory manufacturing tolerances.

a = Toe diference angle
D = Turning clrcle center point

| L&ﬂ. QH

-

4

3 32012

20l

Camber

Is the Inclination of a wheel from a per-
pendicular ling.

King Pin Inclination

Is the angle, by which the king pin® is
Inclined Inward from a perpendicular
line to the lateral axls of the car.

The king pin Inclination produces re-
turning forces, which return the road
wheels and steering wheel to stralght
ahead alter driving Lhrough a curve or
around a corner.

Camber and king pin Inclination deter-
mine the location of the wheel contact
polnt with the road surface.

King pin inclination reduces the lever-
age, on which Irictional forces are en-
gaged, which makes It easler to turm
the wheels to left or right lock. In addli-
tlan, the jolts from rough road sur-
faces do not have as strong Influence
an the stearing.

The “king pin” Is equal 1o a ling
through the center point of the
spring strut mount and control arm
ball Joint.
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3132014

3132 015

Caster

Is the inclination of the king pin® In for-

ward direction as seen from the side.

The wheels are pulled and not pushed
because of caster. In a similar manner
to king pin Inclination, when driving In
curves or around corners returning
forces are produced to help return the
wheels to stralght ahead position,

The “king pin™ Is equal to a line
through the center point of the
spring strut mount and control arm
ball joint.

Geometrical Axis 1

is the blsecting line of an angle from
ihe lotal rear wheel tloe.
Frant wheel measurements are laken
In reference to this axis.

Symmetrical Axis 2

Is a center line running through the
frant and rear axles.

B
Jrl

31 32 016

Wheel Ofiset

Is the angle, by which one front wheel
Is displaced more loward front or rear
than the ather fronl wheel,
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3200 150 CHECKING WHEEL ALIGHMENT WITH ELECTROMNIC TESTER (whh KDS) 1= E:I
2 = Camber
Requiramenis to be fullliled prior 1o checking wheel alignment: 3 = Caster (with 10" or 20" wheel lock)
4 = Toe difference angla (with 20° whoel lock)
1. Good, unifarm tire treads, 5 = Wheel olisat
2. Specified tire pressura". 6 = Cambar
3. Wheel rims In periect condition®, 7 = Rear wheel position
4. Specilied whoel bearing play”. 8 =Too
5. Car loaded down 10 normal poshion®, 9 = Geametrical axis
6. Specitied ride lovel halght®.

Always check wheel allgnment only with a recommended electronic tester (See Work-
shop Equipment) and also use lurntables on the rear wheels.

® ©
-3 - -3
-2 = —-2
| s — =1
0 — - o
PO — +1
42 = = +2
43 = — +d
o — 12 4
5 = o= +8
48 — — +8
¥ - -1_— T
48 = L I
+8 - — +0
+10 = — =10

T

=3 -2 -1 0 +1 +2 +3

3 xz08

*  Refer to Specilications of Gr. 3173273336
 Raler 1o Service information of Gr. 36
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32 00 610 Aﬂjusﬁng front axle
(with KD3)

Caution!

On vehicle with

Electronic Damper Control or

Active Rear Axle Kinematics or

Dynamic Stability Control, a “steering angle
check™ with the BMW Service Testar must be
poriormed after each wheel adjustment check.

Adjust dilferential 102 and camber anghes.
Meove steering gear into straight-ahead posl-
tign (marking on housing and steering shail).

Loosen both clamping screws on track rod.
Check toe of left and right wheel against nomi-
nal value® by rotating the threaded sleeve

Installation:

Ensure thal ball joints are not twisted.
Tightening torque®.

* Sg¢ Technical Data
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31 32148

32 00 620 Adllusting rear axle
(with KDS)

Caution!

On vehicles with Active Rear Axle Kinematics
{AHK]}, an actuator member check must be per-
fermed wiht the BMW Service Tester belore
each wheel alignment check,

Adjusting camber always also invelves a
change in toe-in which is why camber must al-
ways be adjusted first.

Adjusting camber:

Replace nuts on tralling arm mount and
tighten to tightening torque”.

Mow loosen nul 172 a urn and adjust camber to
nominal value* by rotating eccentric scrow,
Tighten nut to tightening torque®.

It a nut is tightened ddwn more than 5 times
during the adjustment check, it must be re-
placed - the sell-locking characteristics
become oo impaired.

* Refer to Technical Data

Adjusting toe-in.

Replace nut on support arm mount and

tighten to tightening torque®.

Loosen nut one 1/2 turn and adjust tee-in to
nominal value* by rotating the eccentric scraw.
Tighten nut to tightening torgue™.

I the nut has to be tightened down more than
& times, it must ba replaced - the self-locking
characteristics become too impalred.

Adjusting toe-in on vehicles with Active Roar
Axle Kinematics:

Replace nut on support grm mount on idler
arm and tighten dewn to tightening torgue®.
Logsen nut one 172 turn and adjust toe-in fo
nominal value® by rotating the eccentric scraw.
Tighten down nut to tightening torqua®.

i the nut has o be tightened down more than
5 times, it must be replaced - the self-locking
characteristics become too impaired.

* Refer to Technical Data
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TROUBLESHOOTING FRONT WHEEL ALIGNMENT

Condition

Cause

Correctlon

1 Toe deviation

2 Camber davlation

Camber |5 glven by design and cannol be

adjusted.

e

3 Caster deviation

Caster Is given by design and cannot ba

adjusted.

———————

T e

a) Car not in normal position

b) Tle rod(s) bemn

¢} Track arm on spring strut bemnt

) Tie rod ball joints worn

e} Rubber mount in control arm faulty

a) Rida level helghl, sea Specilcations of Group 31
b} Replace e rod(s)

¢) Replace irack arm

d} Replace tke rod(s) or ball joints

#) Replace rubbar mount

a} Rubber mount In control arm faully
b) Control arm deformed

c} Spring strut deformed

dj Guide jolnt worn

a} Spring force Insufficlent

f} Fronl axle carrler deformed
g} Spring strut mount holder detormed
h) Distortion In floor assembly {engine carrler)

2] Replace rubbar mount
b) Replace control arm
¢) Replace spring strut
d) Replace contral arm
&) Replace coll springs
Ride level helghl, sea Spaciiicallons of Group 31
I} Replace front axle carrier
p) Repalr front end

h} Repalr body

a) Rubber mournt for thrust strud faulty

b) Thrust stnst deformed

¢) Control arm deformed

d) Spring strut deformed

¢) Whesal house delormed (spring strut maunt)
) Distorlon In floor assembly (engine carrer)

&) Replace rubber mount
b} Replace hrust strut
c) Replace control am
d) Replace spring strut
¢) Repalir front end

i} Repalr body

4 Toe ditference angle daviallon

Assuming camber and caster arg correct:
a) Tie rods not adjusted uniformily
b} Track arm on spring strut bent

@) Adjust loe on left and rght sides to same valua
b} Replace track am

5 Wheel offset deviation

Assuming front wheels have equal single 1oa o
peometrical axls:

a) Front axle carrler deformed

b} Englna carrler deformed

¢} Control anm deformed

d} Thrust strut deformed

a} Replace front axle carrer
b) Repalr body

¢} Replace contral arm

d) Replace thrust st
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TROUBLESHOOTING REAR WHEEL ALIGNMENT

Condhlan

Cause

Caorrectlon

6 Camberdeviatlon

e

a) Car not In normal posiiion
Spring lorce Insulilclent
b) Aubber mouns on rear axle carrler faulty
¢) Rear axie carrler delormed
d) Control arm delommaed
e) Gulde arm deformed
1) Distortion In ficor assembly

a) Ride level helght, see Specifications of Group 33

b) Replace rubber mounts

¢) Check or replace rear axle carrler
d) Check or replace control am

@) Check or replace gulida am

1) Repair body

T Rear wheel position deviation

a) Rear axle carrler displaced laterally
b) Distortion in {loor assembly

a) Check / replace rubber mounts on rear axie carrier
b} Repalr body

8 Toe deviatlon

a) Car not In normal positien or spring lorce
Insufticlent

b) Rubber mounts In rear axle carrler faulty

¢) Support arm deformed

d) Fluld blocks In tralling am faully

&) Rear axle camler deformed

) Tralling arm delormed

g} "Actitve rear axbe kinematic” system nol OK

a) Ride lovel helght, see Specifications of Group 33

b) Replace rubber mounts

¢) Replace support arm

d) Replace fluld blocks

@) Check or replace rear axle carrler

f) Check or replace tralling arm

g) Repalr "active rear axla kinematic” system

9 Devlatlon from geometrical axis

Assuming total rear wheel toe Is correct:
a) Distarlion In Ngor assembly

a) Repair body
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3213006 FILLING AND BLEEDING

POWER STEERING

Filing and Checking Procedures:

Filling with Englne Stopped:

Flll oil tank up to (A) = approx. 25 mm
below edge.

Fllling and Bleeding with Englne
Running:

2.1 Fliling:

Pour in the remaining amount® of oll
unltarmly while stanting the engine.

2.2 Bleeding:

Turn sleering wheel two limes each
against loft and right locks, operate
brake pedal flve limes, wait about 30
seconds and operate brake pedal flve
maore llmes.

Checking Oil Level with Englne
Stopped:

Operate brake pedal until reservolir is
empty (reservoir Is empty when oll level
no longer risas - visual check - or when
suddenly mare force Is required to prass
down the padal - force check).

Lift rear axle until wheels have cleared
ground. Reservolrs of ride level helght
control are empty after 2 minutes.

il applicable, discharge the reservolr ol

"active rear axle kinematic” with heip of
the pressure discharging plug - refer to

33 ...

Oll leviel must ba abourt 10 mm balow
upper edge of tank.

Comect davlation In oll level with the
engine stopped by adding hydraullc
fhuld®.

Cars whh ASCaT - refer to 34 00 040.

Refer to Specificallons
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3213 ... ADJUSTING PRESSURE
POINT

Important!

The pressure polnt of sleering gears
with automatic pressure point adjust-
ment — recognized on punch-locked
sockel head bolt - should only be ad-
Justed afler a repalr - see 32 13 631.



32-13/3

32 13 060 Removing and installing
power steering gear

Airbag vehicla = remove steering wheel
32 33 000.

Blead pressure accumulator = actuate brake
pedal approx. 10 times.

Draw off hydraulic fluld from container - do
not reuse.

instaliation:

Topping up and bleeding hydraulic system

32 16 006.

Vehicla wilh:

Electronic Dampar Contral or

Active Rear Axle Kinematics or

Dynamic Stability Controdl

—parform steering angle check with BMW Ser-
vice Tester,

Remowe heat shield from steering gear

Remowve hydraulle leads.
Seal bores with dust caps.

Instaliation:

Fit new sealing rings (D).
Tightening torque”.

* Refer to Technical Data

Installation:
Slide heat shield {1} downwards.

Unfasten nut,
Push track rod off pitman arm using special
tood 31 2 160,

Installation:

FiL new sall-locking nut. Taper and cone free
of grease.

Tightening targue’.

Unfasten screw.
Slide universal joint on'steering gear.

Secrew must locate In retaining groove in slear-
Ing unit.
Tightening Larqua®.

Installation:

Ensure that steering wheal and stearing gear
are In stralght-ahead pesitlon.

Turn steering gear Lo left or right leck, then
turn back approx. 1.7 turns untll marks are
aligned.

* Refer lo Technical Data
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" il applicable, pull plug off of the Servotron-

ic converter,

Loosen mounting clamps of oll cooler
plpes.

Unscrew bolts (1 and 2}

Pull back the disconnecied tle rod — turn
tha laft front wheal against lock If neces-
sary.

Tn?n out the steering gear downwards —
Il necessary, move the steering drop amm
Into a more favorable poshion by turning
the steering stub.

3181 601

Installalion:
1 Baoll

2 Boll {only use 10.9 strength class)
3 Washer

4 Sleave

5 HNut (replace)

6 Mut with washer (replace)

Tightening torgque®.

instaffaticn:
Install nut {6) using a Nexibla magnatic
lifer.

' Reler 10 Specilicatlons
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DESIGN AND DESCRIPTION OF BALL AND NUT POWER STEERING

T @
e e e

“

e,

The housing conlalns a complete mechanical steering gear, the control valve and
operating cylinder. Steering spindie (1) Is connected elastically with worm (3) via
torslon bar (2) and with valve pistons (4 and 5) without play. The valve plstons are
Installed transversely In the worm head. The connection between piston (8) and worm
{3) Is accomplished with an Infinite ling of balls. When turning the worm the balls are
taken up at oné end by clreulating tube (7) and put out agaln at the other end of the
balls. Piston (6) and sector shaft (8) are meshed. The speclal shapa of teath on the
sector shalt permits zerc-play adjustment with an adjusting scrow,

In noutral poshlon of valves (4 and 5) the oll flow delivered by the pump passes
through the steering and can flow through the opened feed and relurn conltral edges
to tha cylindar chamber and return flow. Hydraulic support culs In when lorce Is
transmitted from the steering wheel or from the steering drop arm via the sector shalt
and plsions to the worm, Torslon bar (2] then serves a3 a link. i deforms Hsell In the
elastle range and relurns the valve plstons 1o neutral position after releasing the
steering wheel. Moving valves (4 and 5) will let the oll llew Into only ene of the
operating eylinder chambers and In this manner supporl the rotating motion ol the
steering spindle and‘or counteract the jolt from rough roads.

Steering Wheel In Neutral Poslilon:

Oil Nlows from Ihe Impeller pump Into the worm head, through feed grooves (9 and 10}
to radial grooves (11 and 12). From hera via connecting bores to the right and left
cylinder chambers and via opened relurn llow grooves (13 and 14) back 1o the oll tank.
The valve Is also liustrated In cross sectlon.

15 = Pump

16 = Oll tank

17 = Pressura rellef vahlo
18 = Control valva
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Stearing Whea! Turned Ciockwise:

¥alve piston (4) Is displaced 1o the right and leed groove (3) opaned. Yalve piston (5)
I= displaced 10 tha laft and feed grodve (10) closed. This lets tha oll flow Into the Aght

cyllnder chamber. Ol In the laft cylinder chamber Is forced out and llows back Into
the oll tank.
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Steering Wheel Turned Counterclockwise:

Valve piston (5) Is displaced to the right and feed groove (10) opened. Valva piston (4)
Is displaced to the lett and leed groove (9) closed. This lels the oll flow Into the left

cylinder chamber. Ol In the right eylinder chamber Is forced out and llows back Inlo
iha oll 1ank.
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. 3232110

32 13 631 REPLACING RADIAL OIL
SEAL FOR SECTOR SHAFT
AND STEERING WORM AND
SEALING INTERMEDIATE
COVER - Power Steering
Gear Removed -

Nale.
Cieanliness is very important when
waorklng on sleering gears.

Drain hydraullc fluid In steering gear,

Mark positlon of sliding steering drop
arm lo sector shall belore unscrewing
bolt (1) - if applicable, adjust steering
drop arm - see 32 21 510.

instaliation:

Slide on steering drop arm up io the
mark - mark (2) must also be aligned.
Replace seli-locking nul.

Tightening torque*.

* See Specificatlons

A2 3210

Mark posilion of cover lo case,

Unscrew nul (1)
Unscrew boits (2) and I off cover by
turning adjusting screw (3).

Pull sector shafl oul of case.

Pull off cap (1).
Unscrew balls (2).

Mark positlon of valve housing (1) and
Intermediate cover (2) to case, and
remaove,
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3222115

3232 118

Take off ball bearing (1).
Pull out worm and plston.

Unscrew worm clockwise.

Impaortant!
23 loose balls.

Lift gut clrelip.
Press oul ouler radial oll seal (1) and
Inner radlal oll seal (2).

Lubricate sealing lips of radial oll seals
with grease.

Drive In outer radial oll seal (1) that
sealing lip faces Inside of case with
Speclal Tools 00 5 500 and 32 1 060.

Importamt!
Install circlip.

Qe

{
1

|3? 1 l]?lillf
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Inserl support ring (3).

Drive In radial oll seal (2) that sealing
lip taces Inside ol case with Special
Tools 00 5 550 and 32 1 070.

Replace seals (1... 3) and O-rings *
localed underneath.

Replace C-ring (4).

Coal seals with hydraullc fluld®.

Replace seal (1) and O-ring (2) located
underneath.
Coal seal with hydraullc fluld®.

Replace O-rings (1 ... 3) on both sides.
install O-rings (1 and 2) with grease.

* See Operating Flulds
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prg ]

32 32 125

3232126

Place bearing ring (1) and axlal bearing
(2) In Intermedlate cover (with a smaill
amount of grease).

Mount Intermediate cover on the worm
head (do not damage seal of worm).

Pull off cap (1) and remove circulating
plpe (2).

Replace seal (1) and O-ring located
underneath.
Coat seal with hydraulic fluld®.

* See Operating Flulds

2 32T

Az

X232 12

Slide worm head Into plston.

A = about 6 cm (2.362").

Siide 16 balis into threads of wormm
through hole (1) and turn the worm
untll the balls are forwarded to hole (2).

Install 7 balls In half of clrculating plpe
(grease both outer balls) and Install
circulating plpe in plston.

Place O-ring (1) and seal (2) In cap.
Press cap Inlo plston.

Slide piston Into steering case, belng
careful nol te damge seal {1).
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321N

3222 13

Replace radlal oll seal (sealing lip
greased) In valve housing with Specilal
Tool 32 1 080.

Sealing lip faces Inside of case.

Install ball bearing (1) and Specilal Tool
323054,

Slide valve housing over seals of worm
head carefully and tighten bolls.
Tightening torgque*.

S = washer

Remove Speclal Tool 32 3 054,

Turn steering to a final position.

Tumn back aboul 2 turns until marks on
spindie and case are aligned = straight
ahead poslition.

Press grease-filled cap (1) on spindle.
Marks on spindle, cap and case must
be aligned.

* See Speclfications

frgr ]

Guide In sector shalt (1) carefully that
radial oll seal Is not damaged.

Center tooth of sector shaft (1) must
be In middie of teeth of piston (2).

Replace O-ring (1} In cover.
Posltion cover by turning the adjusling
screw on the case counlerclockwise.

Tighten cover bolis.

Tightening torgue®.

S = washer

Tighten leck nul — sealing surface
facing cover — finger tight.

* See Specllications
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Adjusting Pressure Polnt:

Mount Special Tool 32 1 000 on the
spindle and apply frictlon torque tester
00 2 010,

Measure frictlon torque about 172 turmn
before reaching final lock.

Move steering gear to stralght ahead
position. .

Tum adjusting screw untll a friction
torque 0.4 to 0.6 Nm (0.3 to 0.4 1. Ibs.)
higher than the previously measured
frictlon torque Is measured while "pas-
sing" the pressure polnt,

Total frictlon torque musl nol exceed
1.4 Hm (1 fi. Ibs.).

Tighten locknut with a tightening
lorque of 25 Hm (18 fL. 1bs.).

Recheck friction torque.

Install steering drop arm.
Check function after Installallon of the
sleering gear.
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TROUBLESHOOTING POWER STEERING

Conditlon

Cause

Correctlon

Stearing I8 hard to um laft or right from center

Prassure point adjusied too light

Adjust pressure point

Steering runs automatically to final position
umldedrr

Valve setting for hydraulic center Incorrect

_Iae i he tagiory)

Replace steering gear {ldluﬂma-nl'l can ﬂnh,r b

S

Excessive sieering whul plujr

Steering wheel shakes

Steering dllﬂ:ult tn mave ngllrm left or rlgrn ll:H:I:

Loss of hydraulic fluld

S — A ———

Hn aimlghl ahead

* Refer to Specifications

a) Sleering gear loose on Ironl axle carrier
b) Universal joinis have excessihva play

c) Joint disc loose

d) Tie rod ends worn

@) Play betwoon worm and plston

1} Worm has axlal play

g} Insuificlent oll In system

a) Imbalance or radial runout of wl-mlt

b) Toe, camber, caster or king pin Inclination
Incormect

¢} Thrust strut bent

d) Rubber mount for thrust strut faulty

e) Conirol arm beni

1) Weak shock absorbars

) Bearing sioeve In steering guide amm faulty

a) Pressure does not bulld up In lower chambar

b} Pressure does nol bulld up In upper chamber

¢l Insufticlent oll In system

d} Control valve In power pump selzed

e) Filier clogged

f) Valve piston seized or leaks

@) Piston seal damaged

h) Teflon rings In waorm head leak

Iy Teflon ring In Intermediate cover leaks

k] System filied with strong foaming, unsultable oll

U] DUERRGCR DA Y

a) Tighten steering gear
b) Replace universal joints
c) Tighten jolmt disc

d) Replace tle rod ends

¢} Replace steering gear

) Replace stearing gear

a) Add u-li' hlud hfdrlullc system - seo 32 13006

a) Balance whools; roplace rims andior tires In case
of radial runout

b) Checliadjust Iront wheel allgnment with optical
testor

c} Replace thrust sirut

d) Replace rubber mount

&) Replace control arm

1} Replace shock absorbers

a) Replace stearing gear

b) Replace steering gear

¢} Add oli"; bleed hydraulic system - see 32 13 006
d) Replace power steering pump

o) Replace liller and clean pipes

1) Replace steerlng gear

@) Replace steering gear

h) Replace steering gear

I} Replace steering gear

k) Fill hydraullc system with specifled oll*

a) Hose connectlon leaks

b) Ol 1ank seal leaks

c) Radlal oll seal for sactor shaft faulty

d) Radial oll seal for steering spindla leaks
@} O-ring In cover leaks

1} C-rings In Intermediate cover leak

Helght of stearing drop amm not cormect

1) Seal steering gear

a) Tighten hosa connections or replace hoses
b) Replace seal

c) Seal steering gear

d} Seal stearing gear

@) Seal steoring gear

Adjust steering drop am - Soo 32 2 52u
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31 32 087

TR

31 31 008

32 21 080 Removing and installing idler
arm

Remowve heat shield.

Untastan nut and press olf ball joint with spe-
cial tool 31 2 160.
Remaove idler arm.

Instaliation:

Bore and taper Iree of grease, Replace sell-
locking nul.

Tightening torque 32 21 JAZ".

Instaliation:
Replace sell-locking nut.
Tightening torque 32 21 TAZ*

1 Scrow

2  Idler arm

3  Washer

4  Self-locking nut
5  Front axle carrier
Caution!

If the idler arm is replaced, check/adjust align-
ment of the pitman arm 32 21 510,

* Refer to Technical Data
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321050

3132080

31 32100

31 21 091 REFPLACING DAMPER FOR
STEERING GUIDE ARM

Remove steering gulde arm - see

32 21 080,

Press oul damper with Special Tools
32 1 050 and 32 2 032.

Note pressing-in direction.
1 = Damper
2 = Steering gulde arm.

Press In new damper against the slop
with Speclal Tools 33 1 305 and
3z 2032,

impanant!
Ad|us! steering drop arm after Installa-
tion - see 32 21 510,
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322111 IFIepkacing left or right tie rod
aver

Remove front wheel, see Gr. 36.

Unfasten nut.

Press ball jolnt off tie rod lever with special

tool 32 2 050,

Installation:

Bore and taper free of grease.

Tightening torque 32 21 3A2",

Replace sell-locking nut.

Perform front wheel alignment check 32 00. ..

a1 32 101

Unfasten scraws.

Installation:

Clean thread of boros and screws.
Secure screws with screw cemeni®™.
Tightening torque 32 21 SAZ".

Ensure unit is correctly instalied,

Unfasten nut from control arm and raction
sirut.
Press off ball joint with special teol 31 1 110,

Instaliation:

Remove grease lram bore and taper.
Replace sell-lacking nut.

Tightening torque 32 21 9AZ11AZ"

* Refer to Technical Data
** Source of Supply: BMW Parts Service
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32 21 151 Replacing left or right track
rod end

Remove front wheel, see Gr. 36.
Unfasten clamping screw (1).
Unfasten nut (2).

-‘""'J Instaliation:

Remove bore and taper. Replace self-locking
nut.

Tightening torque 32 21 JAZAZ",

Perform front axbe alignment check 32 00....

3032 103

Press off ball joint using special tool 32 2 050,

3132 104

Unscrew and remaove track rod end,

* Refer to Technical Data
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31 32107

32 21 281 Replace center track rod
Remaove heal shield from right side.

Unfasten nul on left and right sides.

Installation:

Remove grease from bore and taper.
Replace seil-locking nut.

Tightening torque 32 21 3AZ".

Adjust pitman arm 32 21 510,

Perform alignment check of front axle
3200....

Press center track rod off pitman arm and idler
arm using special teol 31 2 160,

Press off lateral track rods using special tool
32 2 050,

* Refer to Technical Data

b

31 3208

Inspection dimension A =534 * 1 mm.
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32 21 500 REMOVING AND INSTALLING
STEERING DROP ARM
- Steerlng Gear Removed —

Mark posltion of sliding steering drop
arm an the sector shaft priar to un-
scrowing bolt (1).

If necessary, adjust steering drop arm -
see 32 21 510.

Installation:

Slide on steering drop arm up to the
mark, whereby marks (2) must also be
aligned.

Replace sall-locking nut.

Tightening torque®.

* See Specifications
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132110

321 510 ADJUSTING STEERING DROP
ARM

Adjusting tha steering drop amm moves the
latt and right tle rods to correct heighi.
This guaraneds the same amount of Lo
on lett and right whesls whan the car's
suspanshon la botiomed.

it also optimizes directional stabllity on
rough road surlaces,

Sel steerlng gear 1o stralght ahead poshilon
(marks on spindle and case allgned).

Unscrew left and right contrel arms on
front axle carrier,

Instalfation:
Replace seli-locking nuts.
Tightening torque®.

Mount Special Tool 32 2 120 on the side of
1he steering guide arm on the control arm
mounl.

Align the master mandrel with the centering
bore In the pivet pin and clamp.

*  Refer to Speciiications

Ja32in

e

an a2 105

Mount the special tool on the other side —
without changing the master mandral.

Leosan balt.

Move the sieering drop arm untll the cen-
tering bere I3 allgned with the master man-
drel as precisely as possible; max. per-
missible deviation = + 1.5 mm.

Tighten nut to correct Lighlening torgue®.
Repeat the measurement, If necessary.

impaortant!
Turn stegring gear from stop o slop —
steering drop arm must move easily.

Distance A = 0.5 mm.

Slooring gear
Stearing drop arm
Spacer

Front axle carrler

LD Py =

*  Refer to Specilicallons
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32 31 082 Removing and Installing or
replacing steering angle sen-
sor

Disconnect battery, refer to Gr. 61
Remaove lower trim from instrument panel,
refer to Gr.51

Remove airbag stearing wheal 32 33 000,

Caution!

On vehicles with

Electronic Damper Control or

Active Rear Axle Kinematics (AHK) or
Dynamic Stabliity Control,

a "sleering angle adjustmant "mus! be con-
ducted after assembly using the BMW Sevice
Testor,

Remove clamping screw.
Press steering spindie downwards,

installation:

Clamping screw is located In retalning groove
ol stearing spindia.

Replace sell-locking nut.

Tightening torque 32 31 1AZ .

J1 22 032

Remove steering angle sensor (1) from steer-
ing spindie.

instaliation:
The pin on the steering angle sensor (1) must
locate in the rotary fixture (2). '

*Refer to Technical Data
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32 31 090 Removing and installing com-
plete steering column

Discennect ground lead from battery.
Remove steering whesl 32 33 000,
Remove lower trim from instrument panal,
refor to Gr. 51.

Cautlon!

On vehicles with

Electronic Damper Control or

Active Rear Axle Kinematics (AHK) or
Dynamic Stabliity Control,

a "steering angle check” must be performed
using the BMW Sevice Tester.

Remowe end collar (1).
Installation:

Note position of end collar (1) relative to sna
ring (2).

Unlasten scraws.

3 32 oE2

3 3202

e

31 32 0a

Remove lower section of steering column trim
from upper section

i necessary, unscrew and remove cable from
interlock.

Inslaliation:
Check that locking fixture is correctly seated.

Remove clamping screw.
Press steering spindie downwards,

lnstallation:

Clamping scrow is located In retaining groove
of steering spindle.

Replace sell-locking nut.

Tightening torqua®.

Note:

Allocation of gear tealh marked with spot of
paint.

Adjusting nut tightened down to point that dis-
placement force equals 40 + 25 M.

Unfasten tear-off screw with chisel or mill off
screw head.

Ingtallation:

Fit spacer tube,
Tighten down tear-of screws o learing point.

* Refer to Technical Data
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31 X2 025

Installakion:

1 Lever (left, right)

2 Sliding cover

3 Steering column slide
4 Rubber mount

5 Washer

Replace self-locking nuts.
Tightening torque*.

Remove Instrument cluster — see
Group 62.
Loosaen balts.

Instaliation:

Hooks of the steering column must be
located In gulde sleeves (1).

Pull steering column up and tighten
the bolls.

Tightening torque®.

Pull off plugs on polentiometers.
Discoonect all wires leading to the
steering column on the plugs.
Press down and remove steering
column.

* * See Speclfications
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32 31 595 Dlsmnﬂln? and assembling
complete steering column

Remove steering column 32 31 080,

Unlasten scraw.

Press locking hook and remove swilch,

Remove ground cable.
Turn relay baso and remove.

Unfasten both Maden screws.

Installation:
Secure Maden scraws with paint,

A1 X2 Q510

Lift out snap ring (1) and remove with bush (2).

Instalation:

Fit bush (3). )
Tighten down snap ring (2) with special toal
32 1 090 and steering wheel retaining scrow
until they engage In groove,

Lift out and remove stearing spindle baaring.
Ramove inner steering sleava,

installation:
Install bearing sleoves with the tapered side
facing the steering lock.
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31372052

,-L_ir'\

a1 3303

e

3132073

Remove shear-olf bolts.

Instaliation:
Tighten Torx bolts until they shear off,

Tumn steering tock to "R" position.
Press down on stecring spindle and re-
move the steering lock.

Instatiation:
Dowel pin must be in the bore.

Pull steering angle sensor (1) off of the
steering spindie,

nstatiation.
Pin of sleering angle sensor (1) must
fit in turning lock (2).

31 37 054

AV A2 LT

11 32 G55

Lower Steerlng Spindle Bearlng:

Lift out eirclip (1) and remove collar (2)
and spring (3).

Take off steering spindie.

Instattation:

Mount spring (3) and collar (2.
Recess In the collar must face the clr-
clip.

Install circlip (1) with Speclal Tool
323070,

Knock lower steering spindle bearing
out of the outer sleeve.

Installation:

Press contacl ring out of the new bear-
ing.

Drive In new bearlng (1) with Speclal
Tools 32 1 150 and 00 5 500.

Impartant!
Press contact ring - for horn ground -

Into the bearing agaln.:

Unscrew scrows.
Turn plug eut of the halder.
Take off gearbox motor.
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A1 32 056

1 32 0&7

37 058

Instalation:
If applicable, use washer.

Pull off shaft.

Unscrew scrows, press hooks lowards
outslide and lake off potentlomater.

3T Or4

Mechanlcal Stearing Column Adjustment:
Unband lockplatas (5).

Unscrow bolts (1 ... 3).

Bolt (1) = lefi-hand thraads.

Assembling Procedures (Note Order):

1. Screw In left M B x 32 bolt {1} together
with leckplae (5) - tightening lorque
= 15 Nm.

Distance A between laver and clamp
=61 1 mm.

2. Scrowin M B x 40 bolt |2) logother
with lockplate (5) and nut (4) - tighten-
Ing torque = 7 Nm.

3. Tighten nut {4) - tightening larqua
= 15 Hm.

4. Tighten hexagon nul (3) - lever (6) In
"CLOSED” positlon.
Tightening torque = 15 Nm.

5. Bend lockplata (5).
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2132 135

32 31 800 REPLACING CONTROL UNIT
FOR ELECTRIC STEERING
COLUMHN CONTROL

Remove multl-information display — see
Group 65.

Unscrew screws,

Pull gut control unit and pull off plugs.
Transier holder.

Impartant!
Press down on retalner and It lever.

3102 134

Installation:
Tabs (1) must be located In slots (2) of
the heater housing.
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32 32 001 REPLACING COMPLETE
STEERING LOCK

Set steering column to "lowered” and
“run out" position.
Disconnect battery ground lead.

Remove steering wheel = see 32 33 000.

Remove bottom dashboard trim panel -
soe Group 51.

Take off collar (1).
instalfation:

Recess In collar (1) must be above ¢lr-
clip (2).

Unscrow screws.

Pull lower steerlng column casing sec-
tion off of the upper section,

Installation:
Check for correct seating of the lock.

a1 33 a9

Remalning proceduras are shown on a
removed steering column for better un-
derstanding.

Unscroew scrow.,

Compress relalners and pull olf swilch.

Unscrew bolh selscrews.

Insialtation:
Lock selscrows with palnt,

Lift out and remove clrelip (1) with
slegve (2).



31 32 05

instaliation:

fit bush (3).

Draw snap ring (2) with special toal 32 1 090
and steering wheal rataining screw firmly
home in groove.

Lift out and remove steering spindle bearing.

Remove inner steering sleavo.

Installation:
Install bearing sloeves with the tapered sido
lacing the sieering loch.

i necessary, unscrew and remove cable (1)
from interlock,

a1 3¢ 052

a2 053

Unfasten tear-ofl sScrows.

Installation:
Tighten down Torx threaded dowels untll they
tear afl.

Rotate stearing lock info position "R™.
Pross stearing spindle downwards and
remove steering lock,

Installation:
Feamed balt must lecate in bore.
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32 32 050 Removing and installing or
rdaplacing steering lock cylin-
er

Using Ignition key, meve lock cylinder into po-
sitien "R" = 60"

Press special tool 32 3 110 or a plece ol ©
1.2 mm wire info bore of lock cylinder and pull
oul leck cylindar.

A3z 043

32 32 170 Removing and Inslallin? or
replacing interlock cable

Caution!
After fitting interlock, check lunction, refer ta
25 16 ... Repalr Instructions for 3 Series EJ06.

Romeowa shill lever cover and unfasten inter-
lack cable from shill tower

Shcure new interlock cable 1o existing cabla
wilh wire or similar materlal

Installation:

Adjusting interlock cable, refer to 25 16 __.
Roepalr instructions 3 Series EJ6,
Tightening torqua B Nm,

Remove lowar soction ol steering column trim
Unfasten Interlock cable on steering lock and
ramove, inserting now interlock cable at tho
same lims.
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32 33 000 REMOVING AND INSTALLING

STEERING WHEEL
Without Alrbag (SRS):

Lift out BMW emblem.

Unscrew scrow,

Mark position of steering wheel 1o
steering spindle,

Pull off steering wheel.

Instalfation:
Tightaning torque*.

Important!

Don't damage the turn signal sell-can-
celling cams - sef turn signals to cen-
ter position.

Instaligiion:
Coal slip ring with grease**.

See Specifications
See Operaling Flulds

s EFRTLY

With Alrbag (SRS):

Caution!

Conform with safely precaullons!
Incorrect handling could cause acliva-
tion of the alrbag and lead to Injurios,
Disconnect battery and cover ground
pale or terminal.

Unscrew scrow.
Pull lower sleering column casing sec-
tion off of the upper sectlion.

Instalation.
Check lor correct sealing of |he lock,

Turn plug (erange) oul of the holder
and disconnect,
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Until mod 85
Loose screws (Innentorx T 30).

installation:

First tighten the right screw, viewed in diree-
tion of ravel,

Do not jam cable. Tightening torque®,

Unfasten conneclor and removio airbag unit.

Cauvtion!
Airbag must always be placed with padded
side facing upwards (trunk],

Move steering wheel into stralght-ahead set-
ling {marking on steering gear and on steering
spindle).

Unfasten scrow, mark relative position of steer-
ing gear o steering spindle

Installation:
Tightening lorque 32 33 1A2°,

Mote:

When the scréw is loosened, the torsion

spring (1) becomes effeclive, securing the con-
taet ring In its center position.

* Refer 1o Technical Data

1 32 130

Instaliation:
Locating pin (1) must engage In recess (2).
Tightening torgue®,

It necassary, adjust contact ring:

Press down spring (1) = turn contact ring to
left or right stop, turn back approx. 3 completo
turns wntil marker arrews for center position
are aligned, then release spring (1).

Inslallation:
Coat slip ring with grease™,

* Roler 1o Technical Data
** Refer to Operaling Flulds Specifications
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= 32 Q0@

From mod. 95

Untasten bolh screws (intermal Torx T 27).
Remove cennector from squib, pull off horn
contact and remove airbag wnit.

Caution!
Ajrbag unit must be stored with pad facing up-
wards (trunk).

Installation:
Do not jam cable. Tightening torque,
rafar to Technical Data 32 34 1AZ.

Mave steering wheel into straight-ahead posi-
tien (marks on steering gear and steering
spindla must be alignod).

Uniasten screw, mark pesition of steering
wheael relative to steering spindle and remove.

Nota;

When screw is unfastened, lorsion spring (F)
becomes active, securing the contact ring in
centre position.

Installation:
Tightening torque,
refer to Technical Data 32 33 1AZ.

Instaliation:
Detent pin (1) must engage in recess (2).

installation:

If necessary, adjust conlact ring:

Press down on spring (F).

Determine centra position of contact ring by
halving total number of lurns. Ensure all
marks (1) are accurataly aligned.

Roloase spring (F).

- with Airbag Il

Reflor o Ftnpiulr Instructions for 3 Sorles EJG.
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AIRBAG SYSTEM (SAS)

Components:

1

2
3
4
5

Steerlng wheel with airbag unit {airbag, gas generator, ignition plil and contact ring)
Diagnosls unit

Knee guard (US model)

Two crash sensors (left and right on wheel house)

Alrbag control lamp (in Instrument cluster)

a1 32 144



Airbag Il

Components:

1 Airbag unit (airbag, gas generator,
ignition squib)

2 Steering wheel (conlact rings or coil
springs, electronics)

3 Indicalor lamp

Basic / central airbag unit

Componenls:

Basic airbag unit, EEC 1 Central airbag unit U3 { under the oddments tray besida the handbrake
lewer)

Steering wheel with alrbag unit (airbag, gas generator, Ignition squib and contact ring).
Airbag indicator lamp (in the instrument cluster)
Passenger airbag unit (airbag, gas generator, ignilion squib )

Knee guard (US modol)
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Function

The system Is lriggered by sensors when vehicle retardation is equivalent 1o a direct head-on
collision at no less than 18 km/h with a solid cbstacle {i.e. one which does not yield).

This closes the circuit, igniting the gas generators. This sudden combustion causes non-loxic
gases to be released by the solid fuel mixture. These completely inflate the folded airbag in the
steering wheel and instrument panel within the space ol approx. 30 ms,

When fully inflated, the airbag minimizes injuries to head and upper torso in head-on collisions.
Discharging lakes place through two holes on the side of the airbag facing away from the driver /
passenger,

Maonitoring:

Tha airbag system is menitored continuously by a diagnosing unit from ignition lock pesitien 1",

The control lamp comes on and goes oul again atter abowl 6 seconds to indicate that the system
is ready for use.

It this lamp comes on again, there is a detected faull in the system.
Sell - diagnosis - interrogate the faull memory with the BMW DIAGHOSING SYSTEM.
Airbag Il treubleshooting, refer lo Repair Instructions for 3 Serles E36.

Safety rules for handling airbag gas generators
Refer 1o Repair Instructions for 3 Series EJ6.
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32 34 020 Removing and installing or
replacing airbag

Caution!

MHole safety regulations!

incorrect handling can trigger the airbag and
may cause injury.

Disconnect battery and cover ground terminal,

Unfasten screw.
Remove lower section of steering column trim
from upper section,

Installation:
Check that locking fixtura is correctly seated.

Twist plug connoction (orange) out of bracket
and disconnect.

Leose serews (Innenterx T 30, from mod. 95
T27).

installation:
First tighten right screw |n direction of travel.
Do not jam cable.

Tightening torgue®.

* Refer 1o Technical Data

31 37 123

Unlasten connector and remove alrbag unit.

Caution!
Airbag must always be laid aside (in trunk)
wilh impact pad facing up.

Airbag II:

Refer to Repair Instructions for 3 Series E36.

32 34 504 Additional work with pas-
senger airba
- Steering wheel removed —

Caution!

Hote satety regulations!

Incorrect handling can trigger the alrbag and
may cause injury.

Lift cover olf airbag.

Unfasten screws, lift off passenger airbag and
remove connector,

Cautien!
Only place passenger airbag o ene side (in
trunk) with impact pad lacing up.
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32 34 510 Replacing contact ring (Air-
bag)

Caution!

Mole salety reguiations]

Incorrect handling can trigger the airbag and
may cause injury.

Remove steering wheel 32 33 000,

Lint aut interlack (1) with screwdriver.

Installation:
Install spring (2] In bore and (It interlack.
Prass interlock down until It engages.

Disconnect plug connaction.
Unfasten nuts (1) and remove contact ring.

Installation:
Insert horn cable through rectangular aperture.
Secure nuls with paint,

Caution!

A new contact ring s secured in centre posi-
tion with a screw. This screen must be
removed once the contact ring has bean
scrowed to the stearing wheel.

from mod. 95

Unfasten screws and remove conlact ring.
Caution!

Do not remove anti-twist retainer (1) until con-
tact ring Is scrowaed to sleering wheel,

Press logether both ends and remove anti-
twist retainer (1.
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a1 33 146

65 77 010 REMOVING AND INSTALLING
OR REPLACING AIRBAG
DIAGNOSIS UNIT

Caution!

Conform with safely precautlons!
Improper handling could cause acllva-
tlan of the alrbag and lead to Injurles.
Disconnect baliery and cover negative
pole or terminal,

Unscrew screw.
Pull lower steering column casing sec-
tlon of of the upper section.

Installation:
Check for correct seating ol the lock.

Twist plug {orange) out of the holder
and disconnect.

31 32 145

Remove irlm panel for dashboard at
bottom right.

Disconnect (orange) plugs (1).
Unscrew screws.
Remove diagnosis unit (2.

Instaliation:
Arrow on unit faces forward.
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65 77 012 Removing and installing or
replacing control unit
for airbag Il

see Repalr Instructions for 3 Serles E36.

65 77 016 Removing and installing
basic / central alrbag

Cautlon!

Observe safety regulations!

Incorrect handling can trigger the alrbag, poss-
ibly causing injury.

Disconnect battery and cover ground terminal.
After assembly, perfarm function check.

Remove oddments tray, see 51 10 200,
Unfaslen screws, disconnect cable connector
and remove basle / cantral airbag unit.

fnstaltation:
Arrow on unit points in direction of travel.

65 77 018 Replacing basic / central air-
bag unit

Remove and inslall basic / central airbag unit,
see 85 77T 016,

Code new unit wity MoDIC.
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65 77 015 REPLACING CAPACITOR OF
AIRBAG DIAGNOSIS UNIT

Remove dlagnosis unit - see 65 77 010.

Open cover with a feeler gage blade
{0.20 mm]} or small screwdriver.

Instaiation:
Install new cover.

31 32 140

B57T 1375448 Unscrew screws and take ofi capacilor.
SWE s 31X

12y

it 7 Gy

]

oy

] 31 32 144

,9 6577 13?\:] Instaifation:
sweis 1|  Clean contact surfaces (K).

12V

e i i i
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31 32 147

31 32 148

65 77 020 Removing and installing or
replacing one front airbag
SEnsor

Caution!
Observe salety instructions!

Incerrect handling can trigger the alrbag, poss-

ibly causing injury.

Disconnect battery and cover ground terminal.

Unlasten scraw.
Remove lower seclion of steering column trim
from upper section.

Instalation:

Ensure that locking fixture is correctly located.

Twist connection (orange) out of bracket and
unfasten.

Unfasten connector and unscrow Scraws
using tool 00 2 110,

Instailation:

Arrow on sensor points in direction of travel.
Tightening torque®.

* Reler to Technical Data
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32 41 005 CHECKING OPERATION OF
POWER STEERING
{H-31 System}

= Englne at Operallng Temperature -
Check hydraulic fluid level In tank.
Check all hose connectlons and equip-
ment {(pump, brake booster, power flow
regulator and steering gear) for leaks
before checking operatlon.

Discharging Pressure:

Stop engine and operale brake pedal
about 20 imes.

Unscrew plpe on power flow regulator
and connect Speclal Tool 32 4 007.

D = Gaskel

Install Speclal Tocls 32 4 000/ 005 /
006 /008 between pump (1) and power
flow regulator (2).

Nota:
Speclal Tool 54 3 100 could alse be
used Instead of Special Tool 32 4 000.

A = Shutofl valve (low pressure from
0 to 15 bar/ 0 to 213 psl)

B = Shutoff valve (high pressure from
0 to 150 bar / 0 10 2133 psl)

Caution!

Shutaff valve (A) must always be clos-
ed for high pressure tests lo avold da-
maging the pressure tesler.

Open valve (B).

Close valve (A).

Start englne and fill tank with hydrau-
N fluld®,

Bleeding System:

Turn steering wheel lwice each against
left and right locks.

Operate brake pedal 5 lmes, walt 30
seconds and operate pedal another 5
limes.

Hydraullc fluld temperalure should be
approx. 50° C (122" F) for all tests.

Il necessary, Increase the lemperature
by tumning the sleering wheel agalnst
lecks with the engline running.

1. Checking Flow Pressure:

Open valve (B).

Close valve (A) and run engine.

Open valve (A) and read pressure
when pressure |s less than 15 bar (213
psl). Max. permissible flow pressure of
8 bar (114 psl) must not be exceeded.
Pressure greater than 8 bar (114 psl):
check power flow regulalor and steer-
Ing gear.

32 41 505 CHECKING POWER FLOW
REGULATOR AND STEER-
ING GEAR

Discharge pressure, Install pressure
tester between power flow reguliator
and steerlng gear. Bleed system. Carry
out test as described above. Wilth pres-
sure less than B bar (114 psl), replace
power flow regulator — see 34 33 100,
With pressure more than 8 bar {114
psl}, replace steering gear — see

32 13 060. Recheck flow pressure be-
tween pump and power flow regulator.

* See Operating Flulds
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2. Checking Pump:

Install pressure tester betwean pump
and power flow regulator.

Cloze valve (A).

Start engline.

Close valve (B) max, 10 seconds and
read pressure.

Rated pump pressure* g 10 % should
bé reached.

Rated pressure*® exceeded, replace
pump ~ see 32 41 DE&1.

Rated pressure* not reached, check
drive belt tightness - see 32 41 109,
Repeat test.

Rated pressure* still not reached, re-
place pump - see 32 41 061.

3. Checking Reservolr Charge Pressure:

Pressure tester belween pump and
power flow regulator.

System bled.

Engine not starled.

Yiave (B) open.

Valve (A) closed.

Start engine and observe pressure
tester,

Pressure must rise to max. 57 bar (811
psl) and then drop Immediately to less .
than 8 bar (114 psl).

If max. permissible pressure of 57 bar
{811 psl) Is exceeded or there Is no Im-
medlate pressure drop after reaching
the maximum permissible pressure, re-
place power flow regulalor - sae

34 33 100.

* See Speclilcations

—
et

3 32 08

4, Power Steering:

Pressure tester between pump and
power flow regulator - system bled -
valve (B) open - valve (A) closed — en-
gine not started.

Lift car.

Stop steering from reaching final left
lock by 1/2 1o 3/4 steering wheel turn
with a plece of wood or something sim-
Ilar.

Start englne.

Pull steering wheel against final left
lock with a force of 100 N {22 |bs.)
{force meter) about 5 seconds and

read pressure.

If pressure values are lower than pump
pressure determined In point 2, replace
steering gear — see 32 13 060.
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5. Check mechanical backlash In the steering
unlt:

= Prassure polnt Is set 32 13 014

= Mo backlash in steering column

Pressure measuring device betwean pump
and J-phase conlroller- System vents - Valve
{B) open — Valve (A} closed - Engine not
switched on.

Ensure thal pitman arm is in siraight-ahead po-
sition,

Attach paper strip lo steering wheel hub and
upper sectlon of trim,
Fit marker lo siearing wheel hub (center).

Switch on engine and opon valve [A).
Read off throughput pressure.

3132 064

Turn steering wheel to left until pressure
measuring dovice Indicates 1 bar rise in pross-
ure over throughput pressure.

Mark position of steering wheal hub.

Repeat procedure with steering wheel on right-
hand lock.

if max. perm. travel (C) = T mm |5 exceeded,
the stoering gear must be replaced —

32 13 060,

Remove retalning fixture and préssune measur-
ing device,

Vent hydraulic system and, if nocessary, top
up hydraulic fluid.

* Refer lo Operaling Flulds Specilications
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2132 15

32 41 060 Removing and installing
vane pump (tandem pump)
for power steering unit

Drain pressure accumulator - Depross brake
padal approx. 20 timas,

Draw hydraullc fluid out of contalner = and do
nol reuse,

Atter assembly of power steering unit, bleed:
rofer 1o 32 13 004,

Remove ribbed vee bell.

Remove splash guard.
Unfasten oll coaler line.

Remove lines,

fnstallation:

Replacé gaskets.

Tightening torque®.

Bleed hydraulic system 32 13 006.

1 tosteering unit
2  tocontainer
3 1o ASC +T plunger unit

Thrae-circuit pump:

to steering unit

to container

to ASC + T plunger unit

to accumulator charging unit for Active
Rear Axle Kinematics (AHK)

AN LY

* Refer to Technical Data

3132 12

Grip pulley with help of ribbed ves beilt.
Unfasten scraws,

Tandem pump:
Unfasten scraws,

Vane pump:
Unlastien scrows,

Unfasten scraw,
Remove vang pump of landem pump.
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from mod. 84:
Loose nut (3).

Installation:

Secure support (1) to pump.

Tightening torque, refer to Technical Data
3241 2AL

Tighten nut (2) hand-tight against engine sup-
POl SCIaWS.

Tighten down nut (3). Tightening torque, refer
to Technical Data 32 41 2 AZ

Unlasien retainer on oll pan and remove pump.

Installation:

Tightening torque, refer to Technlcal Data
3241 28
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POWER STEERING IMPELLER FUMP

Holder
Body
Face plate
Rotor
Shaft
Clrclip
Radial oll seal
Seal
Guide
0 O-ring

— D D =) O LN s L3 R =

20T
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32 41 553 DISASSEMBLING AND AS-
SEMBLING POWER STEER-
ING IMPELLER PUMP
= Pump Removed -

Absolute cleanliness |s essentlal when
warking on pumps.

Mark position of holder (1) 10 pump

body (2).
Unscrew bolls and separale housing.

Take off face plate (3).

Press down rolor (4) on shaft {5).
Remove clrclip (6) and pull shaft out of
body. .

Remove rotor (4).

N30T

Assembling:

Clean and lubricale all parts with hy-
draulic Muld.

Replace radlal oll seal (7) - seallng lip
faces In - and pack space between
sealing and dus! lips with grease.

Insert shaft (5) in body.

Mount rotor (4) with recess for clrclip
facing up and Install clrclip (6) In radial
groove ol the shall,

Install the impeller with the polished,
rounded outside surfaces facing the
cam ring.

Check that Impeller moves caslly.

Install seal (8) with wide end facing
down and gulde (3) In face plate (3).
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31 32 oM

Install face plate (3) on dowel pins.
Replace O-ring (10,

Mount body (checking thal bores are
aligned) and bolt down with the holder.
Tightening torque = 16 ... 19 Nm {12 ...
14 1t. |bs.).

Check function alter Installation ol the
power steering iImpeller pump.
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TANDEM PUMP

Flange
Body

Face plate
Rotor

Shatt

Axlal washer
Radial oll seal
Seal

Guide

10 O-ring

11 Sleeve

12 Slide

13 Pision

14 Spring

15 Shaft

16 O-ring

17 Plug

NI -

¥ OAD e
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32 0%

32 41 555 DISASSEMBLING AMD AS-
SEMBLING TANDEM PUMP
= Pump Removed -

Absolule cleanliness Is required when
assembling the pump.
Lubricate all parts with hydraulle fluld,

Mark position of the flange to the shaft
and body sectlons o each other,
Unscrew bolls,

Take off body.

Unscrew bolls.
Take off body (4).

Replace seal (B) (wide end facing plate)
and guide (9).

Replace O-ring (10).

Boll body - bore lo bore, 4
Tightening torque = 14 * * Nm (10 *
ft. Ibs.).

Unscrew both plugs (17).
Take off piston and sliding ring with
sleeve.

Press trlangular flange off of the shaft
with a press, while supporting on the
flange.

Replace radial oll seal (7) - sealing lip
facing In and filled with grease.
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. a1 3F 088

PR

Install axlal washer (6) and run In
shalt [5).

Press on flange with Special Tool
32 3 060.

Shaft protrusion = approx. 1 mm
(0.0:39").

Check marks.

Insert sleave (11) and sliding ring (12).

Slide in both pistons (13), spring (14)
and shall (15),

Replace O-ring (16).
Tighten plugs (17) with & lorque of
50 Mm (36 1. Ibs.).

13T 06

Replace Q-ring (10).

insert axlal washer (6).

Mount and bolt body.

Tightening torque = 8 Nm (6 1t Ibs.).
QOther Jobs - see 32 41 553,
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7 Triple-circult pump for version with AHK
{active rear axle kinematic)

2 Power pumpiandem pump
D Seals

3 Adaplor

5 Power llow regulaior

& Sieering gear

[
=2
8
o
=
o

4  Oll supply tank

3132158
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QIL SUPPLY TANK

1 Cap
2 Tank
1 Cover
T 3 4 Seal
- | L) 5 Ol stralner
- i it ; 6  Retalner
ll i _--'".‘IJ’. 'i ;_ -spmpm
! ! e ! 9 Washer
i _ i i 10 Sleeve
! = ! 1 11 O-ring
[ i 1 12  Pressure rellef valve
| I — 13 Seal
i ~ I = 14 Fllter element
e i . =
| ' | =
| i i
| I A To pump
: i B From steering gear
| 13- | i C  From charging valve
i i i (power fliow regulator)
i = i O From brake booster
i | i
! ' i
! !
@3 I !
e ! i
] ! !
[ ! | i
! !
7 ! - ' — I
! ; !
| 2 i
[ i
8 _._L% | I \
| I A
9 ) i i
10 ' : T
|
D .-""F”.‘ ...-'FFJ B
11 S

3132138
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OIL SUPPLY TANK (with ASC + T)

16~

332139

(o= -- I - T ST

]
=]

Plpe

Qll stralner
Spring

Oll stralner
Seal
Aetalner
Guide plpe
Spring
Spacer
C-ring
Pressure rellef valve
Filter elemant
Seal

To pump

From steering gear

From charging valve
(power flow regulator)
From brake booster

From ASC+T {recirculation)
From ASCaT (return)



33 Rear axle

3310010
3311151
3315 005
33 17 006
503
010
510
33 21 000
031
33 31 000
33 32 021
551
051
851
071
671
081
691
111
1
131
719
725
33 33 101

33 34 000
005
015
020
520
530
540
545
547
550
33 41 151
33 52 000
3353 000

Rear axIe JAYOUL .......cooii i ettt e e a2

Layout — rear axle — COMPONBNMS .....coceiiimiimminnimmsmsssnnsssssssssisssssnnn

Running-in specifications when exchanging / repairing final drive

Final drive — remove and install or replace ........c.ccvecevvnemierisnnancens -

Shaft seal for driver flaNgE — MBPIACE ... e s s s

Cooling circuit for final drive oil cooling — remove and install or replace .............cccveceeinene 33- 151
All rubber mounts on final drive mounting (front and back) — replace ...........cccoeeeeecneeenes as- 171
All rubber mounts on final drive rear mounting — replace ..o 33- 172
Final drive bracket — replace ...t s s s e 33- 1743
Final drive bracket rubber Mounts — rEPIACE . ..cccveervirissrererererrrsnssrsererrsssrasssessssassssasssmssareses 33 1713
QOutput shaft — remove and install or replace ........c.cooeeeeiicniiiinene .. 33- 211
DUST COVER = FOPIEIDE & i s dnm o s cobiaer s s S e s s h v en s vy .. 33- 2142
Rear axle carrier, complete (with final drive and control arms) — remove and install .........
Semi-trailing anm = FEPIACE ....cooiiiie et st e bba et seasnme e e erans

Rubber mount for semi-tralling am — rePlace ..........cvererinimsesie s iress s eraens

Traction strut — integral link — remove and install or replace
Rubber mount in the traction strut of integral link — replace

One upper CONrol BrM = FBPIACE ......coo v nteeessssmssns e issses semssossszsiasssesssmsssmnsns ntsrmsiss

One rubber mount in upper control arm — TePIACE ...t s

Traction strut = remove and install or replace ...

Rubber mount on traction strut — replace ...........cccvvrmvnssseersesienssneens

Supporting arm — remove and install or replace ...

Ball joint in supporting arm — replace .........cocveveerrriiisseessmrnssseeens

Wheel carrier — remove and install or replace ........cccceeceeiicinniinieenns -

Ball joint in lower wheel carmier — replaCe ...ccvovceieririiieererrrrsrssasssssssmrrssesssn s menssrsssnsensssrnes

Ball joint in upper wheel Carrier — FEPIACE .......ccvuoimienieeimirssteeeemsirssssesesnemssssssassnsersses

Two rubber mounts for rear axle Carfier — replace ...oovicecceeviviiiiiieeee e s e sseas e s e

Active Rear axie Kinematics (AHK) ... iiiiiinsisissssissssssssssissssssmssnssnsssassassnes

General iNSrUCHONS 0N AHK ... s st smssbisssssassssoss

LayOut Of AHE ..ot e s e et s e e e

Layout: actuator unit with supporting arm .................. S SRR (R, SRR o ” 34/3
Layout: hydraulic lines ... i sidiaa s s sasamiennas 34/4
Hydraulic circuit diagram — AHK ..o 34/5
AHK hydraulic system — function check ........ccccceeiisnescriiissenens 34/6
AHK hydraulic system —bleed ... 34/7
Double joint, left or right — remove and install or replace ..........coveeerrivsseeeemes e 34/8
Intermediate lever, left or right — remove and install or replace ... 34/9
Accumulator charge unit — remove and install or replace .........ccceceeiievesinnccnee e 33- 34/10
Actuator unit — remove and INStall Or rEPIACE ... s 33- 34/1
Pressure sensor — remove and install or replace .........ccoccveverenssneessissessee s s s 33- 34/12
Filter in accumulator charge unit — replace ...........cccievcnniinns R R LS 33- 3413
Filter in actuator unit — replace ... e .. 33- 34113
Control unit (AHK) — remove and install or replace ..........cceeeieeniecn ... 33- 34/14
Wheel bearing in rear axle shaft, left or right — replace .33 411
Shock absorber, rear — remove and install or replace ... - 33- 521
Cail spring, left or right — remove and install ... s 33- 531

Haar B oINS BB i v s s vscomsonssantm v i s G4 3 4 4 S M s 33- 901
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