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Technical contact information

We welcome your feedback. Please submit corrections and

additions to our BMW technical discussion forum al:
http://www.RentleyPublishers.com
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WARNING—important safety notice

Do not use this manual unless you are familiar with basic automotive repair procedures and safe workshop practices. This manual ilusirates
the workshop proceduras required for most service wark. it is not a subsiitute for full and up-to-date information from the vehicle manufaciurer
or for proper training as an avtomotive technician. Note that it is not possible for us to anticipaie all of the ways or conditions under which
vehicles may be serviced or to pravide cautions as to all of the possible hazards that may result.

The vehicle manufacturer will continue to issue service information updates and parts retrofits afier the editorial closing of shis manual. Some
of these updates and retrofits will apply o procedures and specifications in this manual. We regret that we cannot supply updaies to
purchasers of this manual.

We have endeavoread to ensure the accuracy of the informaticn in this manual. Please note, however, that considering the vast quantity and
the complexity of the service information invelved, we cannot warrant the accuracy or compieteness of the information contained in this
manual.

FOR THESE REASONS, NEITHER THE PUBLISHER NOR THE AUTHOR MAKES ANY WARRANTIES, EXPRESS OR IMPLIED, THAT THE INFORMATION IN
‘THIS BOOK IS FREE OF ERRORS OR OMISSIONS, AND WE EXPRESSLY DISCLAIM THE IMPLIED WARRANTIES OF MERCHANTABILITY AND OF FITNESS
FOR A PARTICULAR PURPOSE, EVEN IF THE PUBLISHEH OR AUTHOR HAVE BEEN ADVISED OF A PARTICULAR PURPOSE, AND EVEN IF A PARTICULAR
PURPOSE IS INDICATED IN THE MANUAL. THE PUBLISHER AND AUTHOR ALSO DISCLAIM ALL LIABILITY FOR DIRECT, INDIFIECT, INGIDENTAL OR
CONSEQUENTIAL DAMAGES THAT RESULT FROM ANY USE OF THE EXAMPLES, INSTRUCTIONS OR OTHER INFORMATION IN THIS BOOK. IN MO EVENT
SHALL OUR LIABILITY WHETHER IN TORT, CONTRACT OR OTHERWISE EXCEED THE COST OF THIS MANUAL.

Your common sense and good judgment are crucial to safe and successful service work. Read procedures through before starting them.
Think about whether the condition of your car, your level of mechanical skill, or your level of reading comprehansion rmight result in or
cantribute in some way 1o an occumence which might cause you injury, damage your car, or resuit in an unsafe repair, If you have doubts
for these or other reasons about your ability to perform safe repair work on your car, have the work done at an authorized BMW dealer or
other qualified shop.

Part numbers listed in this manual are for identification purposes only, not for ordering. Always check with your authorized BMW desler (o
verify part numbers and availability before beginning service work that may raquire new paris.

Before attempting any work on your BMW, read the 001 General Wamnings and Cautions, and any WARNING or CAUTION that
accompanies a procedure in the service manual. Review the WARNINGS and CAUTIONS each time you prepare 1o waork on your BMW.
Special tools required to perform certain service operations are identified in the manual and are recommended for use. Use of taols other
than those recommended in this service manual may be detimental (o the car's safe operation as well as the safety of the person servicing
the car.

Copies of this manual may be purchased from most automotive accessories and paris dealers specializing in BMW automaobiles, from

selected booksellers, or directly from the publisher.

This manual was published by Fobert Bentley, Inc., Publishers. BMW has not reviewed and doas not vouch for the accuracy of the

technical specifications and procedures described in this manual.
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Far the BMW owner with basic mechanical skifls and for independent auto service professionais,
this manual includes many of the specifications and procedures that were available to an
authorized BMW dealer service department as this manual went to press. The BMW owner with
no intention of working on his or her car will find that owning and referring to this manual makes it
possibie to be better informed and to mare knowledgeably discuss repairs with a professional
automotive technician.

If you are a8 BMW owner intending to do maintenance and repair work, make sure you have
screwdrivers, a set of metric wrenches and sockets and metric Alfen and Torx wrenches, since
these basic hand tools are needed for most of the work described in this manual. Many procedures
also reguire a torque wrench to ensure that fasteners are tightened properly and in accordance
with specifications. Additional information on basic tocls and other tips are in 010 General. In
some cases, the text refers to special tools that are recommended or required to accormnpiish
adjustments or repairs. These tools are usually identified by their BMW special tool number and
ilfustrated.

Disclaimer

We have endeavared to ensure the accuracy of the information in this manual. When the vas!
array of data presented in the manual is taken into account, however, no claim to infallibility can
be made. We therefore cannol be respansible for the result of any errors that may have crept into
the text. Piease also read the Important Safety Notice on the copyright page at the beginning of
this book.

Prior to starting a repair procedure, read the procedure, 001 General Warnings and Cautions
and the warnigns and cautions that accompany the procedure. Reading a procedure before
beginning work will help you determine in advance the need for specific skills, identify hazards,
prepare for appropriate capture and handling of hazardous materials, and the need for particutar
tools and replacement parts such as gaskets.

Bentley Publishers encourages commenis from the readers of this manual with regard to errors,
and/or suggestions for improvement of our product. These communications have bgen and will be
carefully considered in the preparation of this and other manuals. If you identify inconsistencies in
the manual, you may have found an error. Please contact the publisher and we will endeavor to
post applicable corrections on our website. Posted correclions (errata) should be reviewed before
beginning work, Please see the following web address:

htip://www.BentleyPublishers.com/errata/

BMW offers extensive warranties, especially on components of the fuel delivery and emission
control systems. Therefore, before deciding to repair a BMW that may be cavered wholly orin part
by any warranties issued by BMW of North America, LLC, consult your authorized BMW dealer.
You may find that the dealer can make the repair either free or at minimum cost. Regardless of its
age, or whether it is under warranty, your BMW is both an easy car to service and an easy car to
get serviced. Scif at any time a repair is needed that you feel is taa difficult to do yourseli, a trained
BMW technician is ready to do the job for you.

Bentley Publishers
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001-1

PLEASE READ THESE WARNINGS AND CAUTIONS
BEFORE PROCEEDING WITH MAINTENANCE AND REPAIR WORK.

WARNINGS—
See also CAUTIONS

= Same repairs may be beyond your capability. if you lack the skills,
tools and equipment, of a suitable workplace for any procedura
described in this manual, we suggest you [eave such repairs to
an autharized BMW dealer service department or other qualified
shop.

¢ Do not reuse any fasteners that are worn or deformed. Many fas-
taners are designed to be used only once and become unreliable
and may fail when used a second time. This includes, but is not
limited to, nuts, bolts, washers, self-locking nuts or bolts, circlips
and cotter pins. Always replace these fasteners with new paris.

» Never work under a lifted car unless it is solidly supported on
stands designed for the purpose. Do not support a car on cinder
blocks, hollow tiles or other props that may crumble under contin-
uous load. Never work under a car that is supported solely by a
jack. Never work under the car while the engine is running.

= {f you are going to work under a car on the ground, malke sure that
the ground is level. Block the wheels to keep the car from rolling.
Disconnect the battery negative (-) terminal to prevent others
from starting the car while you are under it

= Never run the engine unless the work area is well ventilated. Car-
bon menoxide kills,

* Rings, bracelets and cther jewelry should be removed so that
they cannot cause electrical shorts, get caught in running ma-
chinery, or be crushed by heavy parts.

= Tie long hair behind your head. Do not wear a necklle, a scarf,
toose clothing, or a necklace when you work near machine tools
or running engines. If your kair, clothing, or jewelry were {o get
caught In the machinery, severe injury could result.

= Do not atternpt to work on your car if you do not feel well. You in-
crease the danger of injury 1o yourself and others if you are tired,
upset or have taken medication or any other substance that may
keep you from being fully alert.

« liluminate your work area adequately but safely. Use a portable
safety light for working inside or under the car. Make sure the bulb
is enclosed by a wire cage. The hot filament of an accidentally
broken bulb can ignite spilled fuel, vapars or ail.

Catch draining fuel, oil, or brake fluid in suitable containers. Do
not use foad or beverage containers that might mislead someone
into drinking from them. Store flammakble fluids away from fire
hazards. Wipe up spilts at once, but do not store the oily rags,
which ean ignite and burn spontaneously.

Always observe good warkshop practices. Wear goggles when
yau operate machine tools or work with battery acid. Gloves or
other protective clothing should be warn whenever the job re-
quires werking with harmful substances.

Greases, lubricants and other automotive chemicals contain toxic
substances, many of which are absorbed directly through the
skin. Read the manufacturer's instructions and warnings careful-
ly. Use hand and eye protection. Avoid direct skin contact.

Disconnect the battery negative () terminal whenever you work
an the fuel system or the elgctrical system. Do not smoke or work
near heaters or other fire hazards. Keep an approved fire extin-
guisher handy.

Friction materials (such as brake pads or shoes or cluich discs)
cantain asbestos fibers or other friction rmaterials. Do not create
dust by grinding, sanding, or by cleaning with compressed air.
Avoid breathing dust. Breathing any friction material dust can
lead to serious diseases and may result in death.

Batteries give off explosive hydrogen gas during charging. Keep
sparks, lighted matches and open flame away from the top of the
battery. if hiydrogen gas escaping from the cap venis is ignited, it
will ignite gas trapped in the cells and cause the battery to ex-
plode.

Connect and disconnect battery cables, jumper cables ot a bat-
tery charger only with the ignition switched off. Do not disconnect
the batiery while the engine is running.

Do not quick-charge the battery {for boost starting) for longer
than one minute. Wait at least one minute beiore boosting the
battery a second time.

Do not allow battery charging vollage to exceed 16.5 volts. I the
batiery begins producing gas or bailing violently, reduce the
charging rate. Boosting a sulfated battery at a high charging rate
can cause an explosion.

Continued on next page
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001-2

General Warnings and Cautions

WARNINGS (continued)

» The air conditioning system is filled with chemical refrigerant,
which is hazardous. The A/C system should be serviced only by
trained technicians using approved refrigerani recovery/recycling
equipment, trained in related safety precautions, and famitiar with
regulations governing the discharging and disposal of automotive
chemical refrigerants.

s Dao not expose any part of the A/C system to high temperatures
such as open flame. Excessive heat will increase system pres-
sure and may cause the system to burst.

= Some aerosol tire inflators are highly flammable. Be extremely
cautious when repairing a tire that may have been inflated using
an aeresol tire inflator. Keep sparks, open flame or other sources
of ignition away from the tire repair area. Inflate and deflate the
tire at least four times before breaking the bead from the rim.
Completely remove the tire from the rim before attempting any re-
pair.

= Cars covered by this manual are equipped with a supplemental
restraint system (SRS), that automatically deploys airbags and
pyrotechnic seat belt tensioners in the event of a frontal or side
impaci. These are explosive devices. Handled improperly or with-
aut adequate safeguards, they can be accidently activated and
cause serious injury.

= The ignition system produces high voltages that can be fatal.
Avoid contact with exposed terminals and use extreme care when
warking on a car with the engine running or the ignition swifched
on.

« Place jack stands only at [ocations specified by the manufacturer.
The vehicle lifting jack supplied with the vehicle is intended for tire
changes only. A heavy duty floor jack shouid be used o lift vehicle
before installing jack stands. See 010 General.

= Battery acid {electrolyie} can cause severe burns. Flush contact
area with water, seek medical attention.

» Aerosol cleaners and solvents may contain hazardous or deadly
vapors and arg highly flammable, Use onily in a well ventilated ar-
ea. Do not use on hot surfaces (engines, brakes, eic.).

« Do not remove coolant reservoir or radiator cap with the engine
hot. Banger of burns and angine damage.

CAUTIONS—
See also WARNINGS

= |f you fack the skills, foals and equipment, or a suitable workshop
for any procedure described in this ranual, leave such repairs to
an authorized BMW dealer or other qualified shop.

* BMW is consiantly improving its cars and sometimes these
changes, both in parts and specifications, are made applicable to
earlier models. Therefore, part numbers listed in this manual are
for reference only. Always check with your authorized BMW deal-
er parts depariment for the latest information.

Befaore starting a job, make certain that you have all the neces-
sary tools and parts on hand. Read all the instructions thorough-
ly, and do not attempt shortelts. Use tools appropriate to the
work and use only replacement parts meeting BMW specifica-
tions.

Use pneumatlic and electric tools only to loosen threaded parts
and fasteners. Never use these tools to tighten fasteners, espe-
cially on light alloy parts. Always use a torque wrench to tighten
fasteners to the tightening torque specification listed.

Be mindful of the environment and ecology. Before you drain the
crankcase, find out the proper way to dispose of the oil. Da not
pour ofl onto the ground, down a drain, or info a siream, pond or
take. Dispose of waste in accordance with Federal, State and
Local laws.

The control module for the anti-lock brake system (ABS) cannot
withstand temperatures from a paint-drying booth or a heat lamp
in excess of 203°F (95°C) and should not be subjected 1o tem-
peratures in excess of 185° F {85° C) for more than two hours.

Before doing any electrical welding on cars equipped with ABS,
disconnect the battery negative (-) terminal {ground strap) and
the ABS confrol module connector.

Always make sure ignition is off before disconnecting battery.

Lahel batiery cables before disconnecting. Cn some models, bat-
tery cables are not color coded.

Disconnecting the battery may erase fault code(s) stored in control
module memory. Using special BMW diagnostic equipment, check
for fault codes prior to disconnecting the battery cables, If the mal-
fungtion indicator light (MIL) is lluminated, see OBD On-Board
Diagnostics. This light is identified as the Check Engine light
(1997-2000 models) or Service Engine Soon light (2001 and later
models). If any other system faults have been detected (indicated
by an illuminaled warning light}, see an authorized BMW dealer.

If a normal or rapid charger is used to charge battery, the battery
must be disconnected and removed from the vehicle in order to
avoid damaging the vahicle.

Do not quick-charge the battery {for boost starting) for tonger
than one minute, Wait at least one minute before boosting the
battery a second time.

Connect and disconnect a battery charger only with the battery
charger swilched off.

Sealed or “maintenance freg” batteries should be slow-charged
cnly, at an amperage rate that is approximately 10% of the bat-
tery's ampere-hour {Ah) rating.

Do not aflow battery charging voltage to exceed 16.5 volts. If the
batlery begins producing gas or beiling violently, reduce the
charging rate. Boosting a sulfated batiery at a high charging rate
can cause an explosion.
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)2 Vehicle Identification an
VIN Decoder

Vehicle Identification Number (VIN), decoding

Some of the information in this manual applies only to cars of a particular mode! year or range
of years. For example, 1998 refers o the 1999 model year but does not necessarily maich the
calendar year in which the car was manuiactured or =old. To be sure of the model year of a
particular ear, check the Vehicle ldentification Number (VIN) on the car.

The VIN is & unique sequence of 17 characters assigned by BMW o identify each individual
car. When decadad, the VIN tells the country and year of manufaciure; make, mode! and serial
number; assembly plant and some equipment specifications.

The BMW VIN is on a plate mounted on top of the dashboard, on the driver's side where the
number can be seen through the windshield. The 10th character is the model year cede. The
letters 1, O, Q and U are not used for model year designation. Examples: X for 1999, Y for 2000,
1 {or 2001, 2 for 2002, etc. The table below explains some of the codes in the VIN for 1997
through 2002 BMW E39 5 Series BMWs covered by this manual.

Sample VIN: [WBA|[DE63 [[2[oWEIWE1389 |
position 123 4567 68101 12+17

VIN
position | Description Decoding information

1-3 Country of WBA BMW, AG. Munich, Germany
manudaciure WBS BMW Motorspori, GmbH, Munich, Germany

j

Line 525] (2001 - 2003) 528i (2000-2003), 5304, 540i

5251 (2001 - 2002), 5281 (1997 - 2000)

M5, 5301, 540 (1997 - 1998)

5251 Wagon

528i (1999 - 2000}

540) Sedan (1999 - 2003) 5401 wagon {2001)
528i wagon (1999 - 2000)

540i wagan (2002 - 2003)

5251 sedan (2002 - 2003), 530i (2001 - 2003)

Saries

4o Uuz=emg

G Body type/ 6,4 Autormnatic
engine lype 5,3 Manual

7 Vehicle type 3,4,7 Passenger vehicle

Restraint systemn a Manual belts

1 Manual beits with dual airbags

2 Manua! belts with advanced airbags

3 Manual belts with driver & passenger aitbags
4

Manual belts with advanced passenger & driver airbags

9 Check digit 0 -9 ar X, calculated by NHTSA

10 Model year 1997
1608
1989
2000
2001
2002
2003

=<

Munich, Germany
Bingalfing, Germany
Regenshurg, Germany

11 Assembly plant

MO | W -

=om
'Up;{
W

12-17 Serial number Sequential production number for specific vehicle

#=BantlevPublishers.com-All Rinlls Rasereod
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GENERAL

This section is intended to help the do-it-yourselfer get start-
ed. Tips on workshop practices, basic tools, and a quick refer-
ence guide to emergencies can be found here.

WARNING —

* Do not use this manual unless you are farnifiar with basic
automotive repair procedures and safe workshop
practices.

« This manual iflustrates the workshop procedures re-
quired for most service worl; it is not a substitute for full
and up-to-date information from the vehicle manufac-
turer or for proper training as an automotive technician.

« Note that it is not possible to anticipate all of the ways
or conditions under which vehicles may be serviced or
to provide cautions as to all of the possible hazards that
may result,

How 1O USE THIS MANUAL

WARNING —

Your cormmon sense and good judgement are crucial to safe
and successful service work. Read procedures through be-
fore starting them. Think about whether the condition of your
car, yourlevel of mechanical skill, or your-level of reading
comprehension might result in or contribute in some way to
an occurrence that might cause you injury, damage your car,
or result in an unsafe repair. If you have doubls for these or
other reasons about your ability to perform safe repair work
on your car, have the worlk done at an authorized BMW deal-
er or other qualified shop.

The manual is divided into ten seciions;

= 0 GENERAL, MAINTENANCE

1 ENGINE

2 TRANSMISSION

3 SUSPENSION, STEERING AND BRAKES
e 4 BODY

5 BODY EQUIPMENT

6 ELECTRICAL SYSTEM

7 EQUIPMENT AND ACCESSORIES

ELE ELECTRICAL WIRING DIAGRAMS
OBD ON-BOARD DIAGNOSTICS

a
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0 GENERAL, MAINTENANCE covers general vehicle infor-
mation (010 General) as well as the recommended mainte-
nance schedules and service procedures to perform BMW
scheduled maintenance work (020 Maintenance).

The next seven sections (1 through 7} are repair based and
organized by three digit repair groups. Most major sections
begin with a GENERAL repair group, e.g. 100 Engine-Gen-
eral. These “00" (double zero} groups contain descriptive the-
ory of operation and system froubleshooting information. The
remainder of the repair groups within a section contain the
service and repair information. The last two sections contain
detailed electrical wiring schematics and OBD il scan tool and
diagnostic information.

Warnings, cautions and notes

Throughout this manual are many passages with the head-
ings WARNING, CAUTION, or NOTE. These very important
headings have difierent meanings.

WARNING —

The text under this heading warns of unsafe practices that
are very fikely to cause injury, either by direct threat to the per-
son{s) performing the work or by increased risk of aceident or
mechanical failure whife driving.

CAUTION—

A CAUTION calls attention to important precautions to be ob-
served during the repair work that will help prevent acciden-
tally damaging the car or ifs paris.

NOTE—
A NOTE contains helpful information, tips that will help in do-
ing a betfter job and completing it more easily.

Please read every WARNING, CAUTION, AND NOTE in 001
General Warnings and Cautions and as they appearin re-
pair procedures. They are very impartant. Read them before
you begin any maintenance or repair job.

frBonlleyPublishers.com=All Rights Reaervetd
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WARNING —

s Never run the engine in the work area unless it is well-ven-
tilated. The exhaust should be vented o the oulside. Car-
bon monoxide (CO} in exhaust kills.

» Remove all neckties, scarfs, loose clothing, or jewelry
when working near a running engine or power toals.
Tiick in shirts. Tie long hair and secure it under a cap.
Severe injury can result from these things being caught
in rotating parts.

* Remove rings, waiches, and bracelets. Aside from the
dangers of moving paris, metallic jewelry conducts
electricity and may cause shorts, sparks, burns, or
damage to the electrical system when accidentally con-
lacting the battery or other efectrical terminals.

» Disconnect the battery negative (-} cable whenever
working on or near the fuel system or anything that is
electrically powered. Accidental electrical contact may
damage the electrical system or cause a fire.

= Fuelis highly flammable. When working around fuel, do
not smoke or work near heaters or other fire hazards.
Keep an approved fire extinguisher handy.

» The fuel system is designed to reiain pressure even
when the ignition is off. When working with the fuel sys-
temn, loosen the fuel lines slowly to allow the residual
pressure to dissipate gradually. Take precautions to
avoid spraying fuel.

° {lfumninate the work area adequately and safely. Use a
portable safety light for working inside or under the car.
A fluorescent type light is best because it gives off less
heat. If using a light with a normal incandescent butb,
use rough service bulbs to avoid breakage. The hot fil-
ament of an accidentally broken bulb can ignite spilled
fuel or oil.

= Keep sparks, lighted matches, and any open flame
away from the top of the battery. Hydrogen gas emitted
by the battery is highly flammable. Any nearby source
of ignition may cause the battery fo explode.

e Never lay tools or paris in the engine compartment or
on top of the battery. They may fall into confined spaces
and be difficult to retrieve, become caught in bells or
other rotating parts when the engine is started, or
cause electrical shorts and damage lo the electrical
systent.

o
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GETTING STARTED

Much of the necessary maintenance and miner repairthat an
automobile will need can be done with ordinary tools. Below

you'll find important information on how to work safely, a dis-
cussion of what tools will be needed and how to use them.

Safety

Although an automobile presents many hazards, common
sense and good equipment can help ensure safely. Many ac-
cidents happen because of carelessness. Pay attention and
stick to the safety rules in this manual.

Lifting the car

« The proper jacking points should be used to raise the car
safely and avoid damage. The jack supplied with the car can
only be used at the four side points {(arrows) just behind the
front wheels or just in front of the rear wheals.

WARNING —
= Never work under a fifted car unless it is solidly supported
on jack stands that are inlended for that purpose.

o When raising the car using a floor jack or hydratidic fifi,
carefully position the jack pad to prevent damaging the
car body.

« Watich the jack closely. Make sure it siays stable and
does not shift or tilt. As the car is raised, it may rofl
slightly and the jack may shift.

Raising car
— Park car on flat, level surface.

— If changing a tire, loosen lug bolis before raising car. See
Changing a tire.

4 Place jack into position. Make sure jack is resting on ilat, sol- L
id surface. Use a board or other support to provide a firm sur- —
face for jack, if necessary. e

— Raise car slowly while constantly checking position of jack
and car.

— Once car is raised, block wheel that is opposite and farthest
from jack to prevent car from unexpectedty rolling.

f:HanlleyPublishem com-All Richis Reserved
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WARNING —

= Do not rely on the transmission or the parking brake to
keep the car from rolling. They are not a substilute for pos-
ftively blocking the opposite wheel,

» Never work under a car that is supported only by a jack.
Use jack stands designed to support the car. See

Tools.

Working under car

Disconnect negative (-) cable from batiery so that car cannot
be started. Let others know what you will be doing.

CAUTION—
Prior to disconnecting the battery, read the battery discon-
nection cautions given in 001 General Cautions and

Warnings.

Raise car slowly as describad above.

Use at least two jack stands to support car. Use jack stands
designed for the purpose of supporting a car. See Tools,

WARNING —
= A jack is a temporary lifiing device and should not be used
alone to support the car while you are under it.

= Do not use wood, concrete blocks, or bricks o support
a car. Woed may split. Blocks and bricks, while strong,
are not designed for that kind of load, and may break or
caollapse,

Place jack stands on firm, solid surface. lf necessary, use a
flat board or similar solid object to provide a firm footing.

Lower car slowly until its weight is fully supported by jack
stands. Watch to make sure that the jack stands do not tip or
lean as the car settles on them.

Observe all jacking precautions again when raising car to re-
move jack stands.

I
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ADVICE FOR THE BEGINNER

The tips that follow are general advice to help the do-it-your-
self BMW owner perform repairs and maintenance tasks
more €asily and more professionaliy.

Planning ahead

Know what the whale job requires before starting. Read the
procedure thoroughly, from beginning to end, in order to know
just what to expect and what parts will have to be replaced.

Workshop practices

Keeping things organized, neat, and clean is essential {o do-
ing a goot job. When working under the hood, fender covers
will protect the finish from scratches and other damage. Make
sure the car finish is clean so that dirt under the cover does
not scratch the finish.

Any repair job will be less troublesome if the parts are clean.
For cleaning old parts, there are many solvents and parts
cleaners commercially available.

Far cleaning parts pricr to assembly, commercially available
aerosof cans of parts cleaner or brake cleaner are handy to
use, and the cleaner will evaporate completely.

WARNING —

Most solvents used for cleaning parts are highly flammable
as well as toxic, especially in aerosol form. Use with extrerne
care. Do not smoke. Do not use these products indeors or
near arny source of heal, sparks or flame.

Non reusable fasteners

Many fasteners used on the cars covered by this manual
must be replaced with new ones once they are removed.
These include but are not limited to: bolts, nuts {seif-locking,
nylock, etc.), roll pins, clips and washers. Genuing BMW —
parts should be the only replacement parts used for this pur-
pose.

Some bolls are designed to stretch during assembly and are
permanently altered, rendering them unreliable once re-
moved. These are known as torque-to-yield fasteners. Al-
ways replace fasteners where instructed o do so. Failure to v
replace these fasteners could cause persenal injury or vehi-
cle damage. See an authorized BMW dealer for applications
and ordering information.

#:BentleyPublishers.com=-All Richits Reserved
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Tightening fasteners

When tightening the bolts or nuts on a component, it is always
good practice fo tighten the bolts gradually and evenly to
avoid misalignment or over-stressing any one portion of the
component. For components sealed with gaskets, this meth-
od helps to ensure that the gasket will seal properly.

< Where there are several fasteners, tighten them in a se-

quence alternating between opposite sides of the compo-
nent. Repeat the sequence until all the bolts are evenly
tightened to the proper specification.

For some repairs a specific tightening seguence is neces-
sary, or particular order of assembly is required. Such special
conditions are noted in the text, and the necessary sequence
is described or illustrated. Where no specific torque is listed,
Table a: General bolt tightening torgques in Nm (mabx. per-
missible) can be used as a general guide for tightening fas-
teners.

WARNING —

Table a: General bolt tightening torques in Nm (max.
permissible) is a general reference only. The valueslisted in
the table are not intended to be used as a substitute for for-
ques specifically called out in the text or in manufacturer's in-
formation.

NOTE —

s Meiric bolt classes or grades are marked on the bolt head.

» Do not confuse wrench size with bolt diameter. For a listing
of the common wrenches used on various bolt diameters,
see Basic tool requirements.

v AN Elboin B2,
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Table a. General bolt tightening torques in Nm
(max. permissible)

Bolt Class (according to DIN 267)
Boit
diameter 5.6 5.8 6.8 8.8 109 ; 12.8
M5 2.5 3.5 4.5 6 8 10
M6 4.5 6 7.5 10 14 17
M8 11 15 18 24 34 40
M10 23 30 36 47 66 79
Mi2 39 52 62 82 115 140
M14 62 82 98 130 180 220
M16 94 126 150 200 280 340
M8 130 174 210 280 380 470

Gaskets and seals

Gasket are designed to crush and become thinner as the mat-
ing parts are bolted together. Once a gasket has been used, it
is no longer capable of making as good a seal as when new,
and is much more likely to leak. For this reason, gaskets
should not be reused.

Some gaskets and seals are directional. Make sure that these
are installed correctly. In places where a shaft must pass
through a housing, flexible lip seals are used to keep the lubri-
cating oil or grease from leaking out past the rotating shaft.
Seals should never be reused once they have been removed.
When rernoving a seal, be careful not to damage the metal
surfaces.

The key to seal instaliation fs to get the seal in straight without
damaging it. Use a seal driver that is the same diameter as
ihe seal housing to genily and evenly install into place. If a -
proper size seal driver is not available, a sacket of the right
size will do.

Some seals are directfonal and special installation instruc-
tions apply. Make sure a seal is installed with the lip facing the —
correct way. Note the installation direction of the old seat be- -
fore removing it. -

£-BentleyPublishers.com-~All Rights Resenved
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Electrical testing

Many electrical problems can be understood and solved with
only a little fundamental knowledge of how electrical circuits
function.

Electrical current only flows in a complete circuil. To operate,
every electrical device in the car requires a complete circuit
including a voltage source and a path to ground. The positive
(+) side of the battery is the original voltage source, and
ground is any return path to the negative (-) side of the bat-
tery, whether through the wiring harness or the car body. Ex-
cept for portions of the charging system, all electrical current
in the car is direct current (DC) and flows from positive (+) to
negative {-).

Switches are used to turn components on or off by complet-
ing or interrupting the circuit. A switch is “open” when the cir-
cuit is interrupted, and “closed” when the circuit is completed.
See 600 Electrical System-General for electrical trouble-
shooting.

Wire repairs

Repairs to a wiring harness require special care to make the
repair permanent. The wire ends must be clean. If frayed or
otherwise damaged, cut off the end and remove enough insu-
lation 1o complete the repair. If the wire is too short, splice ina
new piece of wire of the same size and make two connec-
tions.

Use connectors that are designed for the purpose. Crimped
on or soldered-on connectors are best. Crimp connectors and
special crimping pliers are widely available. If soldering, use
needle nose pliers to hold the wire near the solder joint and
create a “heat dam”. This keeps the heat and the solder from
traveling up the wire. Always use a solder made specifically
for electrical work {rosin core).

NOTE—

Twisting wires together to make a repair is nof recommend-
ed. Corrosion and vibration wilf eventually spoil the connec-
tion and may lead to irreparable damage to sensitive
electronic components.

Insulate the finished connection. Electronics stores can sup-
ply heat-shrinkable insulating tubing that can be placed on to
the wire before connecting, slid over the finished joint, and
shrunk to a tight fit with a heat gun or hair dryer. The next best
alternative is electrical tape. Make sure the wire is clean and
free of solder flux or other contamination. Wrap the joint tight-
ly to seal out moisture. See 600 Electrical System—-General
for more information.

L lBnrtovPoublichem.eom=Al Hinhts Reserved
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BuyiNG PARTS

Many of the maintenance and repair tasks in this manual call
for the installation of new parts, or the use of new gaskets and
other materials when reinstalling parts. Most ofien, the parts
that will be needed should be on hand before beginning the
job. Read the introductory text and the complete procedure to
determine which parts will be needed.

NOTE —

For some bigger jobs, partial disassembly and inspection is
required o determine a complete parts lisi. Read the proce-
dure carefully and, if necessary, make other arrangements to
get the necessary parts while your car is disassembled.

Genuine BMW parts

Genuine BMW replacement parts from an authorized BMW
dealer are designed and manufactured to the same high stan-
dards as the original parts. They will be the correct matarial,
manufaciured to same specifications, and guaranteed to fit
and work as intended. Most genuine BMW parts carry a limit-
ed warranty.

Many independent repair shops make a point of using genu-
ine BMW parts, even though they may at times be more ex-
pensive than parts from other sources. They know the value
'of doing the job right with the right parts. Parts frofhi 6ther
sources can be as good as BMW parts, particuiarly if manu-
factured by one of BMW's criginal equipment suppliers, but it
is often difficult to know.

BMW is constantly updating and improving their cars, often
making improvements during a given model year. BMW may
recommend a newer, improved part as a replacement, and
your authorized dealer’s parts department wili know about it
and provide it. The BMW parts organization is best equipped
to deal with your BMW parts needs.

Non returnable parts

Some parts cannot be returned, even for credit. The best ex-
ample is electrical parts, which are almost universally consid-
ered non returnable. Buy electrical paris carefully, and be as
sure as possible that a replacement is needed, especially for
expensive parts such as electronic control units. 1t may be
wise to let an authorized BMW dealer or other qualified shop
confirm your diagnosis before replacing an expensive non re-
turnable part.

L HenteyPublishers.com-Al! Rinhls Reserved
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Information you need to know
Model

When ordering parts it is impartant that you know the correct
mode! designation for your car. Models covered in this E39
manual are the 525i, 528i, 530i, 540i in Sedan and Station
Wagon body styles.

Model year

This is not necessarily the same as date of manufacture or
date of sale. A 1998 model may have been manufactured in
late 1998, and perhaps not sold until early 2000. Itis still a
1999 model. Mode| years covered by this manual are 1997 to
2002.

Date of manufacture

This information is necessary when ordering replacement
parts or determining if any of the warranty recalls are applica-
ble to your car. The label on the driver's door below the door
latch will specify the month and year that the car was built.

Vehicle Identification Number (VIN)

4 This is a combination of letters and numbers that identify the

particular car. The VIN appears on the state registration doc-
ument, and on the car itself. One location is on the right front
strut tower in the engine compartment (arrow), another in the
lower left corner of the windshield.

Engine code

5 Serties car covered in this manual are powered by 6 and 8
cylinder engines. For information on engine codes and en-
gine applications, see 100 Engine—General.

Transmission code

The transmission type with ifs identifying code may be impor-
tant when buying clutch parts, seals, gaskets, and other
transmission-related parts. For infermation on transmission
codes and applications, see 200 Transmission-General.
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SERVICE

BMW dealers are uniguely qualified to provide service for
BMW cars. Their authorized relationship with the large BMW
service arganization means that they have access to special
tools and eguipment, together with the latest and most accu-
rate repair information.

The BMW dealer's service technicians are highly trained and
very capable. Authorized BMW dealers are committed to sup-
porting the BMW product. On the other hand, there are many
independent shops that provide quality repair work. Checking
with other BMW owners for recommendations on service fa-
cilities is good way to learn of reputable BMW shops in your
area.

TooLs

Most maintenance can be accomplished with a small selec-
tion of tools. Tools range in quality frorm inexpensive junk,
which may break at first use, to very expensive and well-
made tools for the professional. The best tools for most do-it-
yourself BMW owners lie somewhere in between.

Many reputable tool manufacturers offer good quality, moder-
ately priced tools with a lifetime guarantee. These are your
best buy. They cost a little mare, but they are good quality
tools that will do what is expected of them. Sears' Crafisman®
line is one such source of good quality tools.

Some of the repairs covered in this manual require the use of
special toals, such as a custom puller or specialized electrical
test equipment. These special tools are called out in the text
and can be purchased through an authorized BMW dealer.
As an alternative, some special tools mentioned may be pur-
chased from the following fool manufacturers and/or distribu-
tors:

Specialty tool suppliers

Assenmacher Specialty Tools
6440 Odell Place '~
Boulder, CO 80301
303-530-2424

sales @asttool.com
hitp://www.asttool.com

Baum Tools Unlimited, Inc.
P.O. Box 5867

Sarasota, FL 34277-5867
BOO0-84B-6657

sales @ baumtools.com
hitp:/fiwww.baumtools.com
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Specialty tool suppliers

Peake Research, Automotive Products Division
R.O. Box 28776

San Jose, CA 95152

408-369-0406

support@peakeresearch.com
http://www.peakeresearch.com

Basic tool requirements

The basic hand tools described below can be used to accom-
plish most of the simple maintenance and repair tasks.

Screwdrivers

The common flat-blade type, Phillips type, and Torx® type
screwdrivers will handle almost all screws used on BMWs.
Two or three different sizes of each type will be required,
since a screwdriver of the wrong size will damage the screw
head.

Wrenches

Wrenches come in different styles, including open-end, 12
point box-end, 6 point box-end and flare nut. The basic open-
end wrench is the most widely used, but grips on only two
sides. The box-end wrench has beiter grip on all six sides of
a nut or bolt.

A 12 point box-end can loosen a nut or bolt where there is less
room for movement, while a 6 point box-end provides better
grip. For hex fasteners on fluid lines, like brake lines and fuel
lines, a flare-nut wrench offers the advantages of a box-end
wrench with a slot that allows it to fit over the line.

The combination wrench is the most universal. It has one
open-end and one box-end. 10 mm and 13 mm wrenches are
the most comimon sizes needed. A more complete set of
wrenches would include 6 mm through 19 mm sizes.

LT
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Sockels

Sockets are used with a ratchet handle for speed and conve-
nience and can be combined with extensions and universal
joints (swivels) to reach fasteners more easily. The most
common socket drive sizes are 1/4 inch, 3/8 inch and 1/2 inch.

Sockets come in 6 point and 12 point styles. The 6 point offers
a better grip on tight nuts and bolts. 6 mm to 19 mm sockets
are the most needed sizes. Below is a list of typical bolt diam-
eters and the corresponding wrench sizes.

Common bolt diameters and wrench sizes

M5 8 mm
Me 10 mm
M8 12 mm or 13 mm
M10 17 mm
Mi2 19 mm
M14 22 mm

Spark plug socket

< A 5/8" deep-well socket for spark plugs includes a rubber in-

sert to both protect the spark plug from damage and grip it for
easier removal.

Pliers

There are many types of pliers including snap-ring, needle-

nose, adjustable-joini, slip-joint (Channel-lock®), and locking
(Vice-Grip®) most of which are used for holding irregular ob-
jects, bending, or crimping. Some have special applications.

Needlenose pliers are used for gripping small and poorly ac-
cessible objects, and are useful for wiring and other electrical
work. Locking pliers such as the Vise-Grip® are useful be-
cause of their tight grip.

Snap-ring and circlip pliers with special tipped jaws are used
to rerove and install snap-rings or circlips. Channel-tock® or
water pump pliers have adjustable jaws that can be quickly
changed to match the size of the object being held to give
greater leverage.
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« An adjustable wrench can be a useful addition to a small tool
kit. It can substitute in a pinch if two wrenches of the same
size are needed to remove a nut and belt. Use extra care with
adjustable wrenches, as they tend to loosen, slip, and dam-
age fasteners.

Compared to a wrench of the correct size, an adjustable
wrench is always second best. They should only be used
when the correct size wrench is not available. Choose one of
average size range, about 6 to 8 inches in length.

Jack stands

4 Strong jack stands are extremely important for any work that
is done under the car. Use only jack stands that are designed
for the purpose. Blocks of wood, concrete, bricks, etc. are not
safe or suitable substitutes.

WARNING —
A jack should be used only to raise the vehicle, not to support
the car for a long period. Always use jack stands to support a
raised vehicle.

Jack stands are available in several styles. The best ones are
made of heavy material for strength, have a wide base for sta-
bility, and are equipped to positively lock in their raised posi-
tion. Get the best ones available.

Qil change equipment

4 Changing engine oil requires a 17 mm socket or wrench to
loosen and tighten the drain plug and a drain pan (at least 8
guart capacity). A wide, low drain pan will fit more easily un-
der the car. Use a funnel to pour the new ail into the engine.

BMW engines use an oil filter canister with a disposable fiiter
cartridge insert. A 36 mm socket or wrench is required to re-
move the ail filter canister cover. See 020 Maintenance for oil
change instructions.

B antlauB bliclinm cameAl Rielile Resprved
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Torque wrench

A torque wrench is used to precisely tighten threaded fasten-
ers to a predetermined value. Many of the repair procedures
in this manual include BMW-specified torque values in New-
ton-meters (Nm) and the equivalent values in foot-pounds (#-
Ib}.

4 Several types of torqgue wrenches are available. An inexpen-

sive beam-type (top) is adequate but must be read visually. A
ratchet-type (bottorn) can be preset to indicate (click) when
the torgue value has been reached. They all do the same job,
but offer different convenience features at different prices.
The most convenient ones have a built-in ratchet, and can be
preset o indicate when a specific torque value has been
reached. Follow the wrench manufacturer's directions for use
to achieve the greatest accuracy.

Atorgue wrench with a range up to about 150 Nm {110 ft-Ib)
has adequate capacity for most of the repairs covered in this
manual. For recomimended forque values of 10 Nm or below,
the English systemn equivalent is given in inch-pounds (in-10).
These small values may be most easily reached using a
torque wrench calibrated in inch-pounds. To convert inch-
pounds to foot-pounds, divide by 12.

Digital multimeter

Many of the electrical tests in this manual call for the mea-
surament of resistance {ohms) or voltage values. For safe
and accurate tests of sensitive electronic component and
systems, a multimeter or digital volt/ohm meter (DVOM) with
high input impedance (at least 10,0000 should be used.
Some meters have automotive functions such as dwell and
pulse width that are useful for troubleshooting ignition and
fuel injection problems.

CAUTION— .

Vehicle electronic systems may be damaged by the high cur-
rent draw of a test light with a normal incandescent bulb. As
a general rule, use a high impedance odigital multimeter or an
LED test fight for all electrical testing.
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BMW special tools

Many repairs covered in this manual call for the use of BMW
special tools. Many of the BMW special iocls mantioned in
this manual are simply the best thing to use to do the job cor-
rectly. In these cases, the tool is identified with a BMW part
number. See your authorized BMW dealer parts depariment
for information on how to order special tools.

There are some jobs for which expensive specialtools are es-
sential, and not a cosi-effective purchase for a one time repair
by the do-if-yourself owner. This manual includes such re-
pairs for the benefit of those with the necessary experience
and access to tools. For the do-it-yourselfer, the need for spe-
cial fools is noted in the text, and whether or not BMW dealer
setvice is recommended.

EMERGENCIES

Changing a tire

— Stop caron as flat a surface as possible, in a place where you
can be easily seen by other drivers. Avoid stopping just over
the crest of a hill. o

WARNING —

If a tire goes flat while driving, pull well off the road. Changing
a'tire on a busy sireet or highway is very dangerous. If nec- .
essary, drive a short distance on the flat lire to get o a safe -
place. If is much betler 1o ruin a tire or rim than o tisk being
hit.

— Turn on emergency flashers, and set out flares or emergency
markers well behind car. Chock wheel {wheel chock located
in trunk) diagonally opposite to the one being changed. Pas-
sengers should get out of car and stand well away from road.

-~ Take jack and tools from tool area beneath trunk mat. He-
mave spare tire from tire storage tray.

Loosen wheel bolts while car is on ground, but leave them a
little snug.

P

Place jack in lifting point nearest whee! being changed. Use
a board to provide a firm footing for jack if ground is soft.
Raige car only far enaugh so that the wheel is fully off ground
and then remove wheel nuts and wheel.

Install spare wheel. Install wheel nuts and tighten them hand
tight using lug nut wrench.

4 BontloyPublishers.com-All Rights Rosorved
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« Lower car. With all wheels on ground, fully tighten nuts in a

crisscross pattern. Torgue wheel nuts when installing wheel.
Check inflation pressure of spare tire.

Tightening torque
Wheel to wheel hub 120 Nm (88 fi-Ik)

Jump starting

Cars with discharged or dead hatteries can be jump-started
using the good battery from another car. See owner's manual
for proper instruction on jump starting. When jump-stating
the engine, always note the following warnings.

WARNING —

* Battery acid (electrolyte) can cause severe burns, and will
damage the car, clothing, and you. If electrolyte is spilled,
wash the surface with large quantities of walter. If it gets into
eyes, flush them with water for several minutes and call a
doctor.

* Batteries produce explosive and noxious gasses.
Keeps sparks and flames away. Do not smoke near
batteries.

¢ Do not jump-start the engine if you suspect that the bat-
lery is frozen. Trapped gas may explode. Allow the bat-
fery to thaw first,

= Do notquick-charge the battery (for boost-starting) for
longer than one minute, and do not exceed 16.5 volts
at the battery with the boosting cables attached. Wait at
least one minute before boosting the battery a second
time.

Indicator and warning lights

Many vehicle systems are seli-monitored for faufts while driv-
ing. Generally, a red warning lamp that comes on during driv-
ing should be considered serious. If you cannot immediately
deiermine the seriousness of the warning light, stop the vehi-
cle in a safe place and turn the engine off as soon as possible.
Consuit the owner's manual for additional information on the
warning lamp and the recommended action.

If the Malfunction Indicator Lamp (MIL) (Check Engine or Ser-
vice Engine Soon warning light) comes on or flashes, it indi-
cates that an emissions-related fault has occurred. Faulis
such as a bad oxygen sensor or a dead fuel injector can
cause the exhaust or evaporative emissions to exceed a
specified limit. When these limits are exceeded, the MIL will
be turned on. The engine can be safety driven with the light
on, although the emission systems should be checked as
soen as possible. See OBD On-Board Diagnostics for
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more infarmation on the Check Engine Light and the on-
board diagnostic system.

Towing

The cars coverad by this manual should be towed with a tow
truek using wheel lift or flat bed equipment. Do not tow the car
on ali four wheels except for very short distances to move it io
a safe place.

CAUTION—
Do not tow with sling-type equipment. The front spoilers and
bumper covers may sustain damage.

To access threaded towing eye socket, pry open trim on front
or rear bumper.

NOTE—
A towing eye is provided in the fuggage compariment tool Kit.
The towing eye can be screwed into the front or rear bumper.

install towing eye into threaded hole.

Standard transmission: Do not tow with rear wheels on
ground unless absolutely necessary.

Automatic transmission: Have rear wheels placed on dollies,
or use flat bed truck. Use towing eye for winching vehicle on
flat bed.

CAUTION—
Aufomatic transrission fiuid (ATF) does not circulate when

the car is towed. Severe transmission damage may resulf.

NOTE —

= Be sure fransmission fluid has been topped off before
starting tow.

« Always tow car with fransmission lever in N (neutral).

o ATF draining and filling is covered in 240 Auiomatic
Transmission. Be sure to read the filling and draining pro-
cedure, as special service equipment is required to check
the fluid level.
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Spare paris kit

Carrying a basic sef of spare paris can preventa minorbreak-
down from turning into a major repair annoyance. The list be-
low is a good place to start.

Spare parts kit - basic

¢ Polyribbed drive beli(s)
= BMW engine oil: one or two quarts

» BMW engine coolant: 1 gallon of premixed 50/50 BMW
anti-freeze and water

= Fuse assortment: 7.5A, 10A, 15A, 20A, 30A, 50A
» Radiator hoses: upper and lower

Spare paris kit - additional contents

« Exterior lighting bulbs: headlight, brake light, turn signal,
and taillight

¢ Wiper blades or blade inserts
 Brake fluid: new, uncpened bottle, DOT 4 specification
= Main relay for DME system

. BentloyPublinhers com=-Al Rights Raserved
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FRantnualdohln

GENERAL

The information given in this repair group includes the routine
checks and maintenance steps that are both required by
BMW under the terms of the vehicle warranty protection and
recommended by BMW to ensure long and refiable vehicle
operation.

NOTE—

Aside from keeping your car in the best possible condition,
proper maintenance plays a role in maintaining full protection
under BMW's new car warranty coverage. If in doubt about
the terms and conditions of your car's warranty, an autho-
rized BMW dealer should be able to explain them fo you.

Special tools

Some special tools are required for performing engine main-
tenance tasks. Be sure to have the necessary equipment on
hand before starting any job.

< Hand pump for manual transmission lifetime oil

(Tool No. BMW 002 080)

4 Cooling fan counterhold wrench

{Tool No. BMW 11 5 030}

4 Cooling fan wrench

(Tool No. BMW 11 5 040)

« Service position hood props

(Tool No. BMW 51 2 160)

T
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Service Interval indicator (Sli)

The BMW Service Interval Indicator (Sl notifies the driver
when cil change and other service is required. The Sl| dis-
plays the phrase “OIL SERVICE" or “INSPECTION" and 7
fight ermitting diodes (LEDs} in the Instrument cluster: 5green,
one yellow and one red.

For the 1897 and later 5 Series, BMW introduced an oil
change interval based on fuel consumption. The advantages
of this system are:

o Fuel consumption is an accurate method of determining
engine load and the need for service.

¢ The processing electronics are simple.

= Resetting of indicator before the scheduled time will not
affect the time to the next service.

4 The Sl is programmed {o measure a set volume of con-
sumed fuel. This volume varies between models, dependent
on vehicle and engine size. The Sli control unit receives a
signal from the engine control module (ECM} when the vehi-

Service indicator
activation

el | | | 5| 3| B cle is in use. As 20% of the programmed fuel volume is con- E
alo|as|of 7| Y " . H
il gl 2ol 208 2 sumed, one of the green LEDs will go out. Each successive
il R RS S 20% of fuel consumption will cause the next LED to go out <‘
e until 100% of the measured volume has been consumed. At

L GoNTaL this point the yellow LED will come ¢n, indicating that service
] ER e is due. When 108% of the measured volume has been con-

SRR P sumed, the red LED will illuminate, indicating that service is
overdue,

THSwENAL

502020001

Service Interval Indicator (Sll), resetting

After the specified maintenance has been carried out, the Sl
memory should be reset.

NOTE —

For reference, the BMW oil service requirements are approx-
imately equivalent to the maintenance that other European
manulacturers specify at intervals with a maximum of svery
15,000 mifes or 12 months.
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1997 to 2000 models

1897 to 2000 models are equipped with a data link connector
{DLC) plug in the right side engine compartment:

Reset Sil using BMW service and scan tool (DISplus or MoD-
iC, GT1) or a specialty tool from another manufacturer. Plug
tool (arrow} into DL.C.

CAUTION—
Follow the manufacturer’s directions when resetting the Sil. If
the reset procedures are done incorrectly, the tool or the elec-

tronic Service Interval Indicator may be damaged.

Aftermarket reset tools that can reset all models with the DLC
can be purchased from one of the following suppliers:

Specialty tool suppliers

Assenmacher Specialty Tools
6440 Odell Place

Boulder, CO 80301
303-530-2424

sales @asttool.com
hitp://www.asttool.com

Baum Tools Unlimited, Inc.
P.O. Box 5867

Sarasofa, FL 34277-5867
BO0-848-6657

sales @baumtools.com
http:/iwww.baumtools.com

Peake Research, Automotive Products Division
P.O. Box 28776

San Jose, CA 95159

408-369-0406

support @ peakeresearch.com
http:/iwww.peakeresearch.com

2001 and later models

On vehicles without the data link connector (DLC) in the en-
gine compartment (2001 and later cars), the reset tool can not
be used. instead, the Sll can be reset with the trip cdometer
reset button in the instrument cluster,

¢ Make sure ignition key is in OFF position.
= Press and hold irip odometer button in instrument cluster,
and turn ignition key to ACCESSORY position.

= Keep button pressed for approximately 5 seconds until
either of following appear in display: OIL SERVICE or
INSPECTION, with RESET.

« Press button again and hold for approximately 5 seconds
until RESET flashes.

Ll

3e
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» Servige due is shown with RESET if the measured con-
sumption limit has been reached and reseiting is possibie.
If RESET is not shown, the minimum limit has not been
reached and resetting is not possible.

* While display is Hlashing, press button briefly to reset S,

s After display has shown new interval, the followirg will
appear in display for approximately 2 seconds: END SIA.

NOTE—

» The system can only be reset again after the vehicle has
been driven approximately 50 to 75 miles {consumes at
least 2.5 gallons of fuel). If the display shows RESET when
resetling, the minimum driving distance has been fulfilled
and the system can be reset again.

e [tis possible to interrupt and end the reset procedure by
changing the position of the ignition key.

Inspection [, Inspection |l

The Service Interval Indicator (Sl1) signals the need for main-
tenance and inspection. There are two sets of inspection re-
guirements, alternating throughout a car's maintenance
history. if the last inspection interval was Inspection |, the next
inspection interval {following an oil service) will be inspection
I, the next after that will be Inspection |, and so on.

Inspection | tasks are listed in Table b. Inspection 1 Service.
Inspection It includes most of the tasks frorn Inspection | with
additional Inspection [l tasks. A complete listing of inspection e
I1iasks is in Table c. inspection ! Service. :

NOTE—

For reference, the BMW Inspection | and Inspection i re-

guirements are approximately equivalent to the maintenance
requirements that other European manufacturers specify. in- :
specition | is normally due at intervals with a maximum of —
30,000 miles or 24 months. Inspection I is normally dug at :
infervals with a maximum of 60,000 miles or 48 months.

&HentleyPubilishers.com=All Richts Resorved
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Table a. Oil Service

MAINTENANCE TABLES

The intervals for most tasks listed in the maintenance tables
below are determined by the SI1.

NOTE—

BMW is constantly upgrading recommended maintenance
procedures and requirements. The information contained
here is as accurate as possible at the time of publication. if
there is any doubt about what procedures apply to a specific
mode/ or year, or what intervals should be followed, remem-
ber that an authorized BMW dealer has the latest information
on factory-recommended maintenance.

Except where noted, the maintenance items listed apply to all
models and model years covered by this manual. The num-
berin the “additional repair information” column reters to the
repair group in this manual where additional information can
be found.

Additional
New parts Warm engine jDealer service (repair
Tools Required [required required recommended |information

Engine compartment maintenance
Change oil and oil filter R % % 020
Reset Service Interval Indicator {(S11) e 020
Replace interior ventilation microfilter * 020
Under car mainienance
Check overall thickness of front and rear
brake pads. If replacement is necessary:
Examine brake disc surface.
Clean brake pad contact points in calipers.
Grease wheel centering hubs. %k 340
Checlk thickness of parking brake linings
only when replacing rear brake pads.
Check aperation of parking brake and
adjust as necessary.
Check and adjust tire pressures, including " 020
spare
Tahle b. Inspection | Service

Additional

New parts Warm engine |Dealer service [repair
Tools Required |required required recommended |information

Undercar maintenance
Change ofl and oil filter. % % % 020
Check engine drive belt condition 020
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Table b. Inspection | Service (continued)

Tools Reguired

New parts
required

Warm engine
required

Additional
Dealer service |[repair
recommended |information

Check transmission and differential for
external leaks.

%

230/240

Check CV joint boots for damage or leaks.

331

Visually check fuel tank, fuel lines, and
connections for leaks.

160

Check condition, position, and mounting of
exhaust system. Visually check and adjust
if necessary.

180

Check power steering system for leaks.
Check power steering fluid level and adjust
if necessary.

320

Check steering raclk/box and tie rods for
tightness. Check condition of {ront axle
joints, steering linkage, and steering shaft
joints,

320

Check overall thickness of front and rear
brake pads using BMW special tool. If
replacement is necessary:

Examine brake disc surface.

Clean brake pad contact points in calipers.
Grease wheel centering hubs.

Check thickness of parking brake linings
only when replacing rear brake shoes.
Check operation of parking brake and
adjust as necessary.

340

Check front control arm bushings far
damage or wear.

310

Check brake system connections and lines
for leaks, damage, and incorrect
positioning

340

Check parking brake actuatar, Adjust if
necessary

340

Check all tire pressure (including spare)
and correct if necessary.

Check condition of tires (outer tread
surface), tread wear patiern; in case of
uneven wear, perform wheel alignment.

620

Inspect entire body according to terms of
rust perforation limited warranty. (Must be
periormed at least every two years).

Read out on-board diagnostic (OBD 1) fault
codes.

100/130/0BD

Check engine coolant system/ heater hose
connections for leaks.

Checlc coolant level and antifreeze
protection level. Add coolant as necessary.

170
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Table b. Inspection | Service {continued}

Additional
New parts Warm engine |Dealer service |repair
Tools Required |required required recommended |information
Checi windshield washer fluid level and
antifreeze protection. 611
Add washer fluid as necessary.
Replace ventifation microfilter. (Note:
reduce replacement intervals in dusty ¥ 020
operation conditions)
Reset Service Interval Indicator (SIE). % 020
Body/electrical
Check battery state of charge % 121
Check operation of:
headlights, parking lights, back-up lights,
license plate lights, interior lighis, glove box
ol . . 630
illumination, engine compartment light,
trunk light, turn signals, emergency
flashers, stop lights.
Check cperation of horn and headlight 630
dimmer switch
Check wipers and windshield washer
system 611
Check aim of washer jets and adjust if
necessary,
Checl condition and function of seat balts. 720
Visually examine all airbag units for torn
covers, obvious damage or attachment of 721
decals, decorations or accessories.
Check central locking system and double
515
lock.
Replace batteries for alarm remote control 515
in all master keys. # &
Check operation and condition of all door,
hood, and trunk latches. 410/515
Check air conditioner operation. 640
Checl heater, air conditioner blower, and 640
rear window defogger operation.
Check alt warningfindicator fights, check 620

control.

Check operation of rear view mirrors,

Road test

Check braking performance, steering,
heating and air conditioner operation.

Check manual transmission and ciutch
operation or automatic transmission
operation.
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Table ¢. Inspection I Service
Additional
New parts Warm engine |Dealer service |repair
Tools required |required required recommended |information
Engine compartment maintenance
Replace air filter element. {Note: reduce
replacement intervals in dusty operating 3k 020
conditions).
Brake system maintenance
Replace brake fluid every 2 years (time
interval begins from vehicle production % sl ot 340
date).
Cooling system service
Replace coolant every 3 years (time
interval begins from vehicle production % % 170
date).
Oxygen sensor service
Replace oxygen sensor every 160,000 km
(100,000 miles). s % 180
Spark plug service
Spark plugs:
M52 / M62 engine:
Replace every 60,000 km (48,000 miles). 050
M52 TU / M54 / M&2 TU engine: # T
Replace every 160,000 km (100,000
miles).
— FLUID AND LUBRICANT
'c °F
ﬂ SPECIFICATIONS
() & wl o |
w 0 g0 4 Engine oil viscosity (SAE grade) vs. operating temperature N
™ range for the BMW engines covered in this manual. !
20— -
- .~ 60 f Fluid and lubricant capacities and specifications are listed be-
& 101 low. See Fluids and lubricants.,
| i 4D g f—
e P WARNING — =
= The use of fluids that do not meet BMW's specifications may :
= 20 g impair performance and reliability, and may void warranty
% - ‘1u 17 m CoveragE' ...........
-, =
<20 - —
7 T _
UQ1322? ]
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Fluids and lubricants

Table d. Engine oil with filier change

Fluid

Approximate
capacity

Specification

6-cylinder models

6.5 liters (6.9 US gt}

V-8 moedels

7.5 liters (7.9 US qt)

1997 — 1998
15W-40 mineral il
BMW part no.

07 510017 868

1999 and later
5W-30 synthetic oil
BMW part no.

07 51 0017 BG6

Table e. Manual transmission oil

Fluid

Approximate
capacity

Specification

Getrag 85D 250G

1.1 liters (1.2 US
quarts)

ZF 85D 3204

1.3 liters (1.4 U3
quaris}

Getrag 5635 420G

1.9 liters (2.0 US
quarts)

BMW part no.
B3 22 9 408 942
(MTF-LT-1)

Table f. Automatic transmission fluid (ATF)
Lifetime fluid (drain and refill)
(Additional fluid required when installing dry torque converter)

Approximate

Transmission capacity Specification
A5S 310Z Total volume:;
7.8 liter (8.2 US qt}
Qil change volume: —
3.3liter (3.5 US qt) |BMW 83229407 807 '
ABS 360A Total volume: gfxxon LT71141)
ASS 390R %i? ;'rt;gjv;frgg BMW 83 22 0 024 359 |
4.0 liter (4.2 US qt) grexaco ETL 80728 -
ASS 44072 Total volume: Shell LA2634)

9.7 liter {10.2 US gt}
Oil change volume:
4.0 liter (4.2 US qt}
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Table g. Differential oil
(Lifetime fluid; no fluid change required)

Approximate
Differentiat capacity (initial fill) |Specification
G 1.6 liter

(1.7 US gt}

1.0 liter BMW SAF-XO
188 Compact (1.1 US qt) synthetic oil

1.4 Jiter
220/ 215 Compact (1.5 US q)
Table h. Engine Coolant

Approximate
Year, made) capacity Specification
1997:
6-cylinder 9.9 liter (10.5 US qt)
V-8 11.4 liter (12.0 US gt)
50% mixture of
1988 — 2002:
6-cylinder 10.5 liter (11.1 US qt Ei't\fi‘f: ﬁzgﬁt‘?ﬁs Eﬁ'ze
V-8 12.0 liter (12.7 US gt)
and water

1997 — 2002 with
latent heater:
V-8 13.5 liter

Table i. Brake fluid

Brake system fluid ™ ST BMW high
performance, DOT 4

ENGINE OIL SERVICE

With the introduction of synthetic oil and extended oil change
intervals, a new oil filter with improved filter paper design was
introduced. The new filter paper resists deterioration caused
by high oil temperatures over an extended time.

Use BMW specified oil to top off the engine oil level between
oil changes, BMW recommends the following engine oils:

Table j. Engine Oil Specification

Years Oil description BMW part no.

1997 — 1998 BMW HP 15W-40 07 510 017 868
mineral oil

1999 and later BMW HP 5W-30 07510017 866
synthetic oif
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NOTE—

¢ Castrol supplies the mineral and synthetic oil recommend-
ed by BMW.

= BMW High Performance synthetic off may be used in alf
E39 models, regardless of year.

= The use of engine oil additives is not recommended when
using BMW High Performance synihetic engine oil.

= BMW is constantly upgrading recornmended maintenance
procedures and requirements. The information contained
here is as accurate as possible at the time of publication. If
there is any doubt about what procedures apply fo a spe-
cific model or model year, or what intervals should be fol-
lowed, remember that an authorized BMW dealer has the
latest information on factory-recormnmended maintenance.

CAUTION—

= |n the case of cars that accumuiale very low mileage per
year, BMW recommends that the engine olf should be
changed once a year at a minimum, regardiess of whether
mineral or synthetic based oil is used.

e |n the interest of engine longevity, use half the recom-

mended engine oil change interval.

502020003

Engine oil, checking level

Engine oit level is checked with a dipstick (arrow) in the
engine biock (6—cylinder oil dipstick shown, V-8 dipstick is
simitar).

Check oil level with car on level surface, after engine has
bean stopped for at least a few minutes.

Check level by pulling out dipstick and wiping it clean.
Reinsert it all the way and withdraw it again.

Qil level is correct if it is between two marks (A and B} near
end of dipstick.

44
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« if oil tevel is low, add oil by removing oil filler cap (arrow) on
top of cylinder head (6—cylinder cil cap shown, V-8 is similar),

Add only amount needed to bring oil level to upper mark on
dipstick, using an oil of correct viscosity and grade.

Engine oil and filter, changing

A complete oil change requires new oil, a new filter insert kit,
and a new drain plug sealing washer. The tools needed, a 17
mm drain plug socket or box wrench, a 36 mm socket or
wrench, and a drain pan (8 - 10 US qt. capacity), are de-
scribed in 010 General.

NOTE—

If using a “fast lube" service facility for oil changes, make sure
the technician hand-starts and torqgues the engine oil drain
plug using hand-fools. Power tools can strip the threads of
the plug and the oil pan.

Run engine for a few minutes to warm engine oil. Shutengine
off.

With car on level ground, place drain pan under oil drain plug.

Using a 36 mm socket, loosen and remove oil filter housing
cover (arrow). Remove filter cartridge and discard any O-
rings (V-8 engine oil filter housing shown, 6-cylinder oil filter
housing is similar).

50202000,

Using a socket or box wrench, loesen drain plug at oil drain
pan. Remove plug by hand and let oil drain into pan (V-8 en-
gine oil drain plug shown, 6—cylinder drain plug is similar).

WARNING —

Fulff the loose plug away from the hole quickly to avoid baing
scalded by hot ofl. It will run out quickly when the piug is re-
moved. If possible, use gloves to protect your hands.

L HentlovPublishorscom=-All Rinh!s Reservied
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6-cylinder oil filter assembly

0021473

When oil flow has diminished to an occcasional drip, reinstall
drain plug with a new metal sealing washer and torque plug.

Tightening torque

Engine oil drain plug to oil pan 25 Nm (18 ft-Ib)

4 Working at oil filter housing (1):

« Lubricate and install new oil filter O-rings (3, 4).

« |nstall a new filter cartridge (5).

« [nstall and tighten housing cover (2).

» G—cylinder oil filter assembly shown, V-8 is similar.

Tightening torque

Caver to ail filter housing 25 Nm {18 ft-Ib)

Refill crankcase with oil. Approximate oil capacity is listed in
Table d. Engine ail with filter change. Use dipstick to
check correct oll level,

Start engine and check that oil pressure warning light
immediately goes out.

Altow engine to run for a few minutes to circulate new oil, then
check for leaks at drain plug and oil filter. Stop engine and re-
check oil leval.

ENGINE COMPARTMENT
MAINTENANCE

The section describes other routine maintenance done in the
engine compartment. Information on engine oil service is giv-
en earlier in this group.

For these procedures, it is not necessary for the carto be
raised and supported off the ground.

Accelerator and linkage

The accelerator and linkage at the throitle housing should be
lubricated periedically. Use a general purpose oit on the jaints
and bearings of the linkage. Use a multipurpose grease on
the bearing points of the throttle plate.

Air filter, replacing

The specified replacement intervals for the air filter are based
on normal use. if the car is operated primarily in dusty
condiiions, the air filter should be serviced more frequently.

45!
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4 Release mass air flow sensor clips (A).
* Release upper air filter housing clips (B).

« Lift air filter upper housing, and remove filter element.

NOTE —

V-8 engine air fiter assembly shown in illustration. 6-cylinder
air filter assembly is similar but located at the left front of the
engine compartment.

- On installation, install O-ring for mass air flow sensor inio
retaining clips in air filter upper housing.

- Replace air filter and upper air filter housing, and attach
upper air filter housing clips.

Cooling system, checking

Antifreeze raises the boiling point and lowers the fregzing
point of the coclant. BMW recommends engine coolantthat is
a 50/ 50 mixture of distilled water and ethylene glycol-based
antifreeze.

Routine cooling system maintenance consists of maintaining
the coolant level and inspecting hoses. Because the coolant’s
anticorrosion and antifreeze additives gradually lose their ef-
fectiveness, replacement of the coolant every three years is
recommended.

CAUTION—

Use only BMW approved phosphate-free antifreeze when
filling the cooling system. Use of antifreeze containing
phosphates is harmful to the cooling system.

4 Float in radiator tank indicates coolant level. Inspect while
coolant is cold.

o \When upper mark an float is level with top of filler neck,
coolant is at minimum allowable level.

s When lower mark on float is level with top of filler neck,
coolant is at maximum level.

Hose connections should be tight and dry. Coolant seepage
__atclamped connection indicates either that hose clamp is

CRanttauBoahbnhnen samw Al Diakee B
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Ozone Damaged Hose Oil Damaged Hose
0012476

loose, hose is damaged, or connection is dirty or corroded.
Dried coolant has a chalky appearance. Hoses should be firm
and springy. Replace any hose that is cracked, has become
soft and limp, or has been contaminated by oil.

As a preventive measure, replacement of the cooling system
hoses every four years is recommended. The illustration
shows examples of damage to coolant hases. Any of these
conditions is cause for replacement (illustration courtesy of
Gates Rubber Company, Inc.).

Engine drive belt, replacing

Drive belts and pulleys transfer power from the engine crank-
shaft to various accessories. E39 models use two polyribbed
(serpentine) belis:

o The outer belt turns the A/C compressor.

o The inner, longer belt furns the alternator (generator), cool-
ant pump and paower steering pump.

Inspect drive belts with the engine off. If the belt shows signs
of wear, cracking, glazing, or missing sections, it should be
replaced immediately. To reduce the chance of belt failure
while driving, replacement of the belts every four years is
recommended.

WARNING —
Observe care when replacing belts. Personal injury could
result if a tensioner springs back into position unconiralled.,

CAUTION—
Mark drive belt rotation direction if removing and reusing an
old belt.

NOTE—
When belts are replaced with new ones, store the old set in
the trunik for emergency use.

All models, use BMW special tools 11 5030 and 11 5040 to
loosen and remave cooling fan and clutch from coolant

pump.

NOTE—

+ 32 mm cooling fan nut has lefi-hand threads.
o [f necessary, remove fan cow! from radiator.
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« g-cylinder engine with hydraulic belt tensioners,

* Use long-handled wrench fo turn A/C belt tensioner (A)
clockwise. Remove A/C belt,

« Similarly, turn main engine drive beit tensioner (B)
clockwise and remove belt.

{ Some models have a dust cover over belt tensioner release
lug, which must be pried off prior to removing belt.

4 6—cylinder engine with spring-loaded belt tensioners.

= Use long-handled wrench to turn A/C belt tensioner
release lug {A) clockwise {against spring tension).
Remove A/C belt.

= Similarly, turn main engine drive belt tensioner lug (B)
clockwise and remove belt.
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4 V-8 engine drive belt diagram (A/C belt not shown).

NOTE—

Two types of belt tensioners are used on the V-8 engines.
The tensioner shown in this procedure is for cars built up to
8/97. The later style tensioner is similar.

502030005

Q V-8 engine tensioner.
» Loosen fasteners(A) to religve belt tension.

-  Remove drive belt.

7
7/

502020006

< When reinstalling belt, check that it is correctly positioned on

belt pulleys.
—_ = With bolts (B and C) finger tight, pretension adjuster by
/ turning hex counterclockwise (arrow) to stop.
/4 « Tighten mounting bolts.
\ NOTE — P
Q\ On 8/97 and later tensioner, turn hex on tensioner plate to
= A \ align lower plate mounting boll. '
Q N
77777
502024006

50
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< Remove A/C compressor belt:

» Loosen tensioner mounting fasteners (arrows).
= Swing tensioner down to remove belk.

< To reinstall compressor belt:

= Route belt over pulleys.

= Pretension belt by turning adjuster clockwise (arrow) io
stop.

» Tighten tensioner mounting bolts (A).

Tightening torgues

Fan cluich to coolant pump (left- hand thread)

A 502020004

with BMW teol 11 5 040 30 Nm (22 ft-lb)

without BMW tool 11 5 040 40 Nm (29 fi-Ib)
Tensioner to engine block

8.8 grade e 22 Nm (16 ft-Ib)

10.9 grade {liquid-cooled alternator) 30 Nm (22 ft-b)
Idle speed

Engine idle speed can change due to a number of factors, in-
cluding normal wear. The idle speed is electrenically adaptive
and not adjustable. See 130 Fuel Injection for more informa-
tion.

Catalytic converter and oxygen sensors

0OBD il enhanced emission standards require the engine
control module (ECM) to monitor the oxygen content in the
exhaust with oxygen sensors placed before and after tihe cat-
alytic converter. This allows for tighiter contral of tail pipe
emissions and also allows the ECM to diagnose converter
problems. If the ECM detects that catalytic converter ar oxy-
gen sensor efficiency has degraded past a certain prepro-
grammed limit, it will turn on the malfunction indicator light
{MIL), and store a diagnostic irouble code (DTC) in the ECM.
See OBD On-Board Diagnostics for more information on
OBD Il systems.

Replacement of oxygen sensors at the specified intervals

~ensures that the engine and emission control system will

FBentleyFublisherg.com=All Righls Aesered
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continue to operate as designed. Exiending the replacement
interval may void the emission control warranty coverage.
See 180 Exhaust System for information on replacing the
oxXygen sensors.

Tightening torque

Oxygen sensor to exhaust manifold 50 Nm (37 ft-Ib)

NOTE —

A special socket for replacing the oxygen sensor is available
from most automotive parls sfores. The sockel has a groove
cut down one side to allow the sensor to be installed without
damaging the wire harness.

Power steering fluid, checking level

The power stegring system is permanently filled and does not
have a drain. Routinely adding ATF is not required unless the
systam is leaking.

4 To check power steering fluid level in fluid reservoir:

= Park car on level ground with engine off.

a Level is correct if it is between MIN and MAX marks on
dipstick.

= |f level is below MIN mark, add fluid to reservair to bring
level up. :

= Hand-tighten reservoir cap.

Power steering fluid

Dexron [11® ATF or equivalent

Spark plugs

E38 models through model year 1398 were equipped with
spark plugs with two electrodes. These are gappedio 0.7 mm
(0.028 in) by the manufacturer and are not adjustable,

Starting with 1998 models, long life spark plugs with 3 or four
electrodes were used. These can be retroactively fitted to
earlier models. The recommended spark plug replacement
interval forthese is 100,000 miles. The electrode gapin these
spark plugs is not adjustable.

Spark plug applications

M52 Bosch F8LDCR

M52 TU, M54 Bosch FGR7DQP or NGK BKREEQUP
M&2 to 7/97 Bosch F7LDCR or NGK BKRG6EK

M62 from 7/97 Bosch FOLOCRH

M2 TU Bosch FGR7DQP or NGK BKRGEQUP

[SUTIRNL - SNSRI 1T - TAN VT - Py
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Spark plugs, replacing

E39 engines use a coil-over-spark plug configuration, with
one ignition coil above each spark plug. Sparks plugs should
be removed only after the engine has cooled.

Remove engine cover(s) over ignition coils:

= Remove acoustic cover over fuel injectors / intake
manifold.

* 6-cylinder engine: Remove oil filler cap.
= Remove plastic trim covers (arrows).
» Remove cover hold-down bolts. Remove coit cover(s)

* B-cylinder engine: Temporarily reinstall ofl filler cap to
keep out contaminants.

4 Remove ignition coil grounding harnesses (arrows). 6—cylin-

der coils shown, V-8 engine is similar.

< Remove ignition coils:

* Pull up on spring clips to disconnect ignition coil harness
connectors.

* Remove coil mounting bolts. Puti coils up and off spark
plugs.

Remove spark plugs.
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installation is reverse of removal, bearing in mind the
following:

o [ ightly lubricate new spark plug threads with
copper-based anti-seize compound.

« Thread plugs into cylinder head by hand 1o prevent
eross-threading.

» Be sure {o reinstall and tighten coil grounds.

Tightening torque

Spark plug ta cylinder head 25 Nm (1B fi-Ib)

interior ventilation microfilter, replacing

Two interior ventilation microfilters are used, one on each
side of the engine compartment at the fire wall.

To replace the microfilter, unclip the wire fastener and
remove the cover.

s Lift out the filter, and replace. Left side shown; right is
similar.

= Replace cover and clip wire fastener to retain cover.

OTHER MECHANICAL MAINTENANCE

Battery, checking, cleaning, and replacing

The battery is located in the right side of the luggage compart-
ment. Simple maintenance of the battery and its terminal
connections will ensure maximurm starting performance,
especially in winter when colder temperatures reduce battery
power.

Battery cables should be tight. The terminals, cable clamps
and battery case should be free of the white depasits that
indicate corrosion and acid salts. Even a thin layer of dust
containing conductive acid salts can cause battery discharge.

54,
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To remave battery corrosion:

= Disconnect battery cables. Disconnect negative {-) cable
first.

= Remove battery from trunk.
= Clean terminal posts and cable clamps with a wire brush.

» Clean main chassis ground terminal next to battery.
Corrosion can be washed away with a baking soda and
water solution that will neutralize acid.

» Reinstall battery and reconnect cable clamps, posilive (+)
cable first.

¢ |ightly coat outside of terminals, hold down screws, and
clamps with petroleum jelly, grease, or a commercial
hattery terminal corrosion inhibitor.

WARNING —

Battery acid is extremely dangerous. Take care fo keep it
from contaciing eyes, skin, or clothing. Wear eye protection.
Extinguish all smoking materials and do not work near any
open flames.

CAUTION—

Prior to disconnecting the baltery, read the baltery discon-
niection cautions given in 001 General Cautions and
Warnings.

NOTE—

The original equipment battery in E38% models is mainie-
nance free. The original efectrolyte will normally last the
entire service life of the battery under mogderate climate con-
ditions.

Battery electrolyte should be maintained at the correct level
just abave the battery plates and their separators. The correct
level is approximately 5 mm ('/, in.) above the top of battery
plates or to the top of the indicater marks (if applicable). The
battery plates and the indicator marks can be seen once the
filler caps are removed. If the electrolyte ievel is low, replenish
it by adding distifled water only.

The original equipment BMW battery is equipped with a
built-in hydrometer “magic eye" (arrow). Battery condition is
determined by the color of the eye:

= Green; Adequate charge
o Black: Inadequate charge, recharge
= Yellow: Defective battery, replace

Batteries are rated by ampere hours {Ah), the number of
hours a specific current drain can be sustained before com-
plete discharge, or by cold cranking amps (CCA), the number
of amps available to crank the engine in cold weathar condi-




020-24

Maintenance -

tions. In general, replacement batteries should always be
rated equal or higher than the original hattery.

The battery is held in piace by a single hand screw and plate.
A secure battery hold-down is impaortant in order to prevent
vibrations and road shock from damaging the battery.

CAUTION—

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

NOTE —

= Ajways disconnect the negative (-) cable first, and connect
it last. While changing the battery, clean away any corro-
sion in or around the battery tray.

= More battery and charging system information is in 121
Battery, Alternator, Starier.

Brake fluid, replacing

Brake fluid absorbs moisture easily, and maisture in the fiuid
affects brake performance and reliability. This is why BMW
strictly recommends replacing the brake fluid every two
years. When replacing or adding brake fluid, use only new
fluid from previously unopened containers. Do not use brake
fluid that has been bled from the system, even if it is brand
new. Use only DOT 4 brake fluid.

NOTE —
See 340 Brakes for brake fluid flushing procedures.

Brake pad / rotor wear, checking

Disc brakes are fitted at all four wheels. Although the brakes
are equipped with a brake pad warning system, the system
only manitors one wheel per axle. Pad thickness should be
checked whenever wheels are off or brake work is being
done.

Disc brake pad wear can be checked through opening in
caliper;

* Measure distance (A) of brake pad “ear” to brake rotor.
See 340 Brakes. Compare to specification below.

TR
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4 Unbolt caliper from steering arm to properly inspect:
o Brake pad thickness (A)
= Brake rotor
= Condition of caliper seal (B)
= Condition of caliper slider bolts (C)

NOTE —
Brake caliper removal and insiallation procedures are given
in 340 Brakes.

Brake pad lining minimum thickness

Dimensicn A 3.0 mm (0.12in)

Brake system, inspecting

Routine maintenance of the brake system includes maintain-
ing the braie fluid in the reservoir, checking brake pads for
wear, checking parking brake function, and inspecting the
system for fluid leaks or other damage:

— (Check that brake hoses are correctly routed to avoid chafing
or kinking.

— Inspect unions and brake calipers for signs of fluid leaks.
~ Inspect rigid lines for corrosion, dents, or other damage.
~ Inspect flexible hoses for cracking.

— Replace faulty hoses or lines as described in 340 Brakes.

WARNING —

Incorrect instaflation or overtightening hoses, lines, and
unions may cause chafing or leakage. This can lead to pariial
or complete brake system failure.

Parking brake, checking

The parking brake system is independent of the main braking
system and may require periodic adjustment depending on
use. Adjust the parking brake if the brake lever can be pulled
up more than 8 clicks. Check that the cable moves freely. A
description of the parking brake and parking brake adjust-
ment can be found in 340 Brakes.

ERpnsuPrhlchner rama Al Rinhic B
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NOTE—

The parking brake may lose some of its effectiveness if it is
not used frequently. THIS is due to corrosion build-up on the
parking brake drum. To remove corrosion, apply the parking
brake just until it begins to grip, then pull the lever up one
more stop (click). Drive the car approximately 400 meters
(1,300 ft.) and release the brake. To recheck the adjustment
of the parking brake see 340 Brakes.

Clutch fluid, checking

In cars equipped with manual transmission and clutch, the hy-
draulic clutch and the brake system share the same reservoir
and the same brake fluid. Clutch fluid level and brake fluid lev-
el are checked at the same time.

NOTE—
+ Ses 340 Brakes for more information.

o See 210 Clutch for information on the clutch and the
hydraulic clutch operating system.

Differential oil level, checking

The E39 differential is filled with lifetime ail that ordinarily
does not need to be changed. BMW recommends using only
a specially formulated synthetic gear oil (SAF-XO) thatis
available through an autharized BMW dealer paris depari-
ment. For additional infoermation on this lubricant and any
other lubricants that may be compatible, contact an
autharized BMW dealer service depariment,

Check rear differential oil level at filler plug (arrow).

Check lubricant level with car on a level surface:

« Level is correct when fluid just reaches edge of filler hole.
= If necessary, top up fluid.

» Replace filler plug sealing ring.

» Instail and tighten oil filler plug when oil level is correct.

NOTE—

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

= [f the car is raised in the air, it should be level when
checking or filling final drive fluid level.

Tightening torque

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

56
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Drive axle joint (CV joint) boots, inspecting

CV joint protective boots must be closely inspected forcracks
and any other damage that will allow contaminants to get into
the joint, If the rubber boots fail, the water and dirt that enter
the joint will quickly damage it.

NOTE—
Replacement of the CV joint boots and inspection of the
joints are described in 331 Final Drive.

Exhaust system, inspecting

Exhaust system life varies widely aceording to driving habits
and environmental conditions. If short-distance driving pre-
dominates, the moisture and condensation in the system will
not fully dry cut. This will iead to early carrosion damage and
more frequent replacement.

Scheduled maintenance of the exhaust system is limited to
inspection:

= Check to see that all the hangers (arrow) are in place and
properly supporting the system and that the system does
not strike the body.

= Check for restrictions due to dents or kinks.
s Check for weakness or perforation due {o rust.

NOTE —
Alignment of the system and the location of the hangers are
described in 180 Exhaust System.

Fuel filter, replacing

The fuel filter is located beneath the center of the car, approx-
imately under the driver's seal. A protective cover must be
removed 1o access the fitter.

« Fuel filter for M62 engine {arrow)

Disconnect battery negative (~) cable.

CAUTION—
Disconnecting the battery cables may erase fault codes
stored in engine control modula memary.

WARNING —

Fuel will be expelled forcibly when the filter is removed. Do
not smake or work near heaters or other fire hazards. Keep a
fire extinguisher handy.
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When replacing fuel filter:

= Use appropriate hose clamping device to clamp oif filter
inlet and outlet hoses to lessen juel spiliage.

= | posen center clamping bracket and hose clamps on
either end of filter.

» Note arrow or markings indicating direction of flow on
new filter.

= Install new filter using new hose clamps.

Drain fuel filter from inlet side into a container and inspect
drained fuel. Check for rust, moisture and contamination.

H fuel filter is equipped with fuel pressure regulator:
+ Remove vacuum hose (1).

= Pull gut lacking clip (2).

« Remove fuel pressure regulator (3).

= Install pressure regulator in new filter.

CAUTION—
v (Clean thoroughly around the filter connections before
removing them.

« After assembly, check filter connections carefully for

leaks before insialling cover,

NOTE —
Additional information about the fuel filter assembly is in 160
Fuel Tank and Fuel Pump.

Fuel tank and fuel lines, inspecting

Inspect the fuel tank, fuel lines, and fuel system for damage or
leaks. Check for fuel leaks in the engine compartment or fuel
odors in the passenger compartment. Check for any evapora-
tive emissions hoses that may have become disconnected,
checking carefully at charcoal canister and evaporative emis-
sions purge system. See 130 Fuel Injection and 160 Fuel
Tank and Fuel Pump for compeonent lacations and additional
information.

WARNING —

When checking for fuel leaks, the engine must be cold. A hot
exhaust manitold or exhaust systemn cowld cause the fuel io
ignite or explode causing serious personal injury. Ventilate
the work area and clean up spilled fuel immediately.

BDii
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Suspension, front, inspecting

Inspection of the front suspension and steering includes a
check of alt moving parts for wear and excessive play. Inspect
ball joint and tie-rod rubber seals and boots for cracks ortears
that could allow the entry of dirt, water, and other
contaminants. See 310 Front Suspension.

Suspension, rear, inspecting

Differential and rear drive axle service consists of checking
and changing the gear oil, inspecting for leaks, and checking
the drive axle CV joint boots for damage.

The areas where leaks are most likely to occur are around the
drive shaft and drive axle mounting flanges. For more infor-

mation on identifying oil ieaks and their causes, see 330 Rear
Suspension and 331 Final Drive. ‘3

Tires, checking inflation pressure

Correct tire pressures are important to handling and stability,
fuel economy, and tire wear. Tire pressures change with tem-
peratura. Prassures should be checked often during season-
al temperature changes. Correct inflation pressures can be
found on the driver's door pillar and in the owner's manual.
Note that tire pressures should be higher when the car is
more heavily loaded.

WARNING —

Do notinflate any lire to a pressure higher than the tire's max-
imum inflation pressure listed on the sidewall, Use care when
adding airto warm tires. Warm tire pressures can increase as
much as 4 psi (0.3 bar) over their cold pressures.

Tires, rotating

BMW does not recommend tire rotation. Due to the car's sus-

pension design, the front tires begin to wear first at the outer

shoulder and the rear tires begin to wear first at the middte of —
the tread or inner shoulder. Rotating the tires may adversely —
affect road handling and tire grip. 7

Transmission service, automatic

The automatic transmissions instalied in E39 models are
filled with special automatic transmission fluid. The transmis-
sion lubricant type can be found on the "type-plate” on the
side of the transmission. The recommended lubricants are |
tisted earlier in this repair group. See Fluids and lubricants. —
if in doubt, consult an authorized BMW dealer for alternate |
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fluid use and the most-up-to-date information regarding
transmission operating fluids.

The automatic transmission is not equipped with a dipstick.
Therefore, checking the ATF level is an involved procedure
which includes measuring and maintaining a specified ATF
temperature during the checking procedure.

For more complete ATF service information, including
checking ATF level and ATF filter replacement procedures,
see 240 Automatic Transmission.

Transmission service, manual

Manual transmission service consists of inspecting for leaks
and checking the fluid. Evidence of iransmission leaks is like-
ly to be seen around the driveshaft mounting flange and at the
bottom of the bellhousing.

NOTE —
For more information on identifying oil leaks and their
cayses, see 230 Manual Transmission and 210 Clutch.

Transmission fluid, checking and filling
(manual transmission)

The manual tfransmission installed in the E39 modeis is filled
with a special lifetime fluid (MTF-LT-1). This oil ordinarily
does not need to be changed.

Check manual transmission oil level at transmission filler plug
(A). Make sure car is on level surface.

NOTE—
Transmission fluid level checking and replacement
procedures are covered in 230 Manual Transmission.

Wheels, aligning

BMW recommends checking the front and rear alignment _
once a year and whenever new tires are installed.

NOTE —
See 320 Steering and Wheel Alignment for a more delailed
discussion of alignment requirements and specifications.
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BODY AND INTERIOR MAINTENANCE

Body and hinges, lubricating

Doar lacks and lock cylinders can be lubricated with an oil that
contains graphite.

Body and door hinges, hood latch and door check rods should
be lubricated with SAE 30 or SAE 40 engine oil. Lubricate
seat runners with multipurpose grease. Do not apply any oil to
rubber parts. If door weather-strips are sticking, lubricate
them with silicone spray or talcum powder. The hoad release
cable should be lubricated as well.

The use of winter lock deicer sprays should be kept to an
absolute minimum, as the alcohol in the deicer will wash the
grease out of the lock assemblies and may cause locks to
corrode internally or {o become difficult to operate.

Exterior washing

The longer dirtis left on the paint, the greater the risk of dam-
aging the glossy finish, either by scratching or by the chemical
effect dirt particles may have on the painted surface.

Do not wash the car in direct sunlight. If the engine hood is
warm, aliow it to cool. Beads of water not only leave spots
when dried rapidly by the sun or heat from the engine, butalso
can act as small magnifying glasses and burn spots into the
finish. Wash the car with a mixture of lukewarm water and a
car wash product. Rinse using plenty of clear water. Wipe the
body diy with a soft cloth towe! or chamois to prevent
water-spotting.

Interior care

Dirt spots can usually be removed with lukewarm soapy water
or a dry foam cleaner. Use spot remover for grease and oil o
spots. Do not pour the liquid directly on the carpet or fabrie,
but dampen a clean cloth and rub carefully, starting at the
edge of the spot and working inward. Do not use gasoline,
naphtha, or other flammable substances.

Leather upholstery and trim

Leather upholstery and trim shoutd be periodically cleaned
using a slightly damp cotton or wool cloth. The idea is to get -
rid of the dirt in the creases and pores that can cause brittle-
ness and premature aging. On heavily soiled areas, use a
mild detergent (such as Woolite®) or other specially formulat-
ed teathear cleaners. Dry the trim and upholstery completely

FHenlleyPublishers.com=All Righls Reserved
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using a soft cloth. Regular use of a good quality leather condi-
tioner will reduce drying and cracking of the leather.

Polishing

Use paint polish only if the finish assumes a dull look after
long service, Polish can be used to remove tar spots and tar-
nish, but afterwards a coat of wax should be applied to protect
the clean finish. Do not use abrasive polish or cleaners on
aluminum irim or accessaries.

Seat belis

Dirt and other abrasive particles will damage seat belt web-
bing. If itis necessary to clean seat belts, use a mild soap so-
lution. Bleach and other strong cleaning agents may weaken
the belt webbing and should be avoided.

WARNING —
Do not clean the seat belt webbing using dry cleaning or oth-
er chemicals, Allow wet belts to dry before allowing them to

retract.

The condition of the belt webbing and the function of the re-
fractor mechanisms should be inspected. See 720 Seat Belts
for seat belt inspection information.

Speciai cieaning

Tar spots can be removed with a bug and tar remover. Never
use gasoline, kerosene, nail polish remover, or other unsuit-
able solvents. Insect spots also respond to tar remover. A bit
of baking soda dissolved in the wash water will facilitate their
removal. This method can alse be used to remove tree sap
spots.

Washing chassis

Periodic washing of the underside of the car, especially in
winter, will help prevent accumulation of road salt and rust.
The best time to wash the underside is just after the car has
been driven in wet conditions. Spray the chassis with a pow-
erful jet of water. Commaercial or self-service car washes may
not be best for this, as they may recycle the salt-contaminated
water.

Waxing

For a long-lasting, protective, and glossy finish, apply a hard
wax after the car has been washed and dried. Use carnauba
or synthetic based products. Waxing is not needed after

every washing. You can tell when waxing is required by look-
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ing at the finish when it is wet. If the water coats the paintin
smooth sheets instead of forming beads that roll off, a new
coat of wax is needed. Wax should not be applied o black trim
pieces, rubber, or other plastic parts.

Windshield wiper blade maintenance

Common prablems with the windshield wipers include streak-
ing or sheeting, water drops after wiping, and biade chatter.
Streaking is usually caused when wiper blades are coated
with road film or car wash wax. Clean the blades using scapy
water. If cleaning the blades does not cure the problem, they
should be replaced. BMW recommends replacing the wiper

blades twice a year, befare and after the cold seasaon.

4 To replace wiper blade, depress retaining tab (arrow) and
slide blade out of arm.

— {heck tension spring that forces wiper against glass. Re-
place wiper arm if spring tension is weak.

Drops that remain behind after wiping are caused by oil, road
film, or dieset exhaust coating the windshield. Use an alcohol
or ammonia solution or a nonabrasive cleanser to clean the
windshield.

Wiper blade chatier may be caused by dirty or worn blades,
by a dirty windshield, or by bent or twisted wiper arms. Clean
the blades and windshield as described above. Adjusi the
wiper arm so that there is even pressure along the biade, and
so that the blade is perpendicular to the windshield at rest. Lu-
bricate the wiper linkage with a light oil. The iinkage is located
under the hood on the driver's side. If the problem persists,
the biades are excessively aged or worn and should be re-
0611673 placed. See 611 Wipers and Washers for more information.
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Engine-General

Table a. Engine specifications

GENERAL
This section covers system descriptions and general informa-
tion on engines and engine management systams. Also cov-

erad is basic engine troubleshooting.

For specific repair procedures, refer to the appropriate repair

group:

o

E39 models are fitted with a variant of either an inline 6-cylin-

110 Engine Removal and Installation
113 Cylinder Head Removal and Instaliation
116 Cylinder Head and Valvetrain

117 Camshaft Timing Chain

119 Lubrication System
120 Ignition System
130 Fuel Injection

170 Radiator and Cooling System

der or a V-8 engine, See Table a.

Model Engine caode, |Displacement Engine Bore, Compression {Torgue Horsepower

type cc (cu. in.) management Stroke ratio Ib-ft / rpm (SAE) / rpm
mm (in.)

528i M52 2793 (170.4) Siemens B4 (3.307) 10.2:1 206/3,950 |190/5,300

1897 - 1998 |6—cylinder MS 41.1 84 (3.307)

528i M52 TU 2793 (170.4} Siemens B4 (3.307) [10.2:1 206 /3,950 |[193/5,500

1999 - 2000 |6—cylinder MS 42.0 84 (3.307)

525 Ma4 2494 (152.2) Siemens 84 (3.307) |10.5:1 175/3,500 |184/6,000

2001 - 2002 |6—cylinder MS 43.0 75 {2.953)

530i M54 2979 (181.8) Siemens 84 (3.307) |10.2:1 214 /3,500 |225/5,900

2001 - 2002 |6—cylinder MS 43.0 89.6 (3.528)

540i M62 4398 {268.4) Bosch 82.7 (3.26) )10.0:1 310/3,800 |282/5,700

1997 V-8 M 5.2 92 {3.62)

540i mez2 4398 (268.4) Bosch 82.7 (3.26) [10.0:1 310/3,900 |282/5,700

1998 V-8 M 5.2.1 92 (3.62)

54Qi M62 TU 4398 (268.4) Bosch 82.7 (3.26) [(10.0:1 324 /3,600 |(282/5,400

1999 - 2002 | V-8 ME7.2 92 (3.62)
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Engine identifying features

4 The M52 engine (MY97-98 528i) used a single on-off vari-

able intake valve timing system (called VANOS). The cylinder
black is cast iron and the cylinder head is aluminum. The en-
gine management system is Siemens MS 41.1 and fealures
NGK-type (0-5 volt) oxygen sensors.

NOTE
VANOS is an acronym based on the German words Variable
Nockenwellen Steuerung (variable camshait timing).

< The M52 TU engine (MY99-00 528]) and the M54 engines

{MYO1-02 525i/530i) are fitted with double VANOS. The en-
gine blocks are constructed of aluminum alioy with cast iron
cylinder sleeves.

( The double VANOS (variable camshaft control) system incor-

porates true variable control of both the intake and exhaust
camshafts, as compared to the single VANOS system on the
M52 engine {on/off conirol of the intake camshatit only).

The M54 engines use a iully electronic throttle control (drive
by wire). There is no accelerator cable connecting the throttie
pedal to the throttle housing in these cars.
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502100555
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4 The M62 90° V8 engine uses four valves per cylinder, double
overhead camshafts and light alloy cylinder head and cylin-
der block engine construction.

On 1997 and 1998 540i models, Bosch engine management
systems are utilized. Table a lists engine management sys-
tem applications.

< For the 1998 model year, the M62 TU VANOS engine was in-
troduced to the 540i medels. This engine is primarily a carry-
over from the earlier M62 engine, but contains many unique
identifying components and technology:

= Variable camshait timing (VANQOS) for the intake valves.

= Bosch ME 7.2 engine management system with electronic
throttle contral. There is no accelerator cable connecting
the throttle pedal to the throttle housing in these cars.

= Compact water-cooled generator {alternator).

DRIVEABILITY TROUBLESHOOTING

E39 vehicles are equipped with sophisticated self-diagnostic
engine management systems. These systems monitor and
store diagnostic fault information. If the malfunction indicator
lamp (MIL) illuminates, the first diagnostic test should be to
cannect a dedicated scan tool for BMW automobiles and in-
terrogate the fault memory.

if the malfunction indicator light (MiL) comes on or flashes, it
indicates that an emissions-related fault has occurred and
that fault information is stared in memory within the ECM.

4 The MIL in E39 cars displays vne of these warning graphics
in the instrument cluster.

The diagnostic capabilities of these systems have the poten-
tial to save hours of diagnostic time and prevent incorrect
. component replacement. See OBD On-Board Diagnostics.

T
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Two commeon causes of driveability problems are incorrect
system voltage and bad grounds.

System voltage

Digital motor electronics (DME) requires that the system (bat-
tery) voltage be maintained within a narrow range of DC volt-
age. DC voltage levels beyond or below the operating range,
ar any A/C voltage in the electrical system can cause havoc.
When troubleshooting an illuminated MIL, make sure the bat-
tery is fully charged and capable of delivering all its power to
the electrical system. An undercharged battery can amplify
A/C alternator output ripple.

To make a quick check of the battery charge, measure the
vollage across the battery terminals with all cables aftached
and the ignition off. A fully charged battery will measure 12.6
volts or slightly more, compared to 12.15 volis for a battery
with a 25% charge.

The DME system operates at low voltage and current levels,
making it sensitive 1o small increases in resisiance, The slec-
trical system is routinely subjected to carrosion, vibration and
wear, so faults or corrosion in the wiring harness and connec-
tors are not uncommon. Check the battery terminais for corro-
sion or loose cable connections. See 121 Battery, Starter,
Alternator for additional information.

If a battery cable connection has no visible faults but is still
suspect, measure the voltage drop across the connection. A
large drop indicates excessive resistance, meaning that the
connection is corroded, dirty, or damaged. Clean or repair the
connection and retest.

NOTE —

For instructions on conducting a voliage drop test and other
general electrical troubleshooting information, see 600 Elec-
trical System—General.

Visually inspect all wiring, connecteors, switches and fuses in
the system. Loose or damaged connectors can cause inter-
mittent problems, especially the smalf terminals in the ECM
connectors. Disconnect the wiring harness connectors to
check for corrosion, and use electrical cleaning spray to re-
move contaminants.

Main grounds

Good grounds are critical to proper DME operation. If a
ground connection has no visible fauits but is still suspect,
measure the voltage drop across the connection. A large volt-
age drop means high resistance. Clean or repair the connec-
tion and retest.

i
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The main grounds for the fuel and ignition circuits of the DME
system are illustrated below; see 610 Electrical Component
Locations for additional ground and component locations.

« Ground for engine management system in right rear of en-
gine compartment on E-box bulkhead (arrow).

4 6-cylinder models: Grounds for ignition coils (arrows).

4 V-8B models: Grounds for ignition coils, at cylinders 3
{arrow) and 7.

4 Fuel pump ground (arrow) below right tail light in luggage
compartment.

NOTE—
Ground location for sedan shown, wagon models may
differ.

F e atlaulE bk Eam=A1 Binlils Bosorved
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GENERAL

Engine removal and installation are covered in this repair
group.

See 100 Engine-General for engine identification details
and engine codes,

Transmission removal is required for all models before the
engine can be removed. This is best accomplished with the
car raised on an automotive lit. For additional pracedures re-
quired during engine removal, refer to the following repair
groups:

» 020 Maintenance

« 121 Battery, Alternator, Starter

¢ 170 Radiator and Cooling System
e 180 Exhaust System

» 230 Manual Transmission

« 240 Automatic Transmission

s 410 Fenders, Engine Hood

Special tools

Some special tools are required for engine removal and in-
stallation. Be sure to have the necessary equipment on hand
before starting the job.

4 Engine lifting tool

{Tool No. BMW 11 0 000)

4 Cogling fan counterhold toal

(Tool No. BMW 11 5 030)

4 Cooling fan wrench

(Tool No. BMW 11 5 040)
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4 Fuel line plugs
(Tool No. BMW 13 5281 /13 5 282)

4 Fuel line removal tool
(Tool No. BMW 16 1 050)

CAUTION—

¢ Disconnecting the battery may erase fault code(s) stored in
memory. Check for fault codes prior to disconnecting the
battery cables.

= [f the MIL (Malfunction Indicator Light, also may be
called “Check Engine” or “Service Engine Soon" light)
is ffluminated, see OBD On-Board Diagnostics for
DME fault code information.

= {f other system faults have been detected, as indicated
by an ifluminated ABS, SRS or ASC/DSC warning light,
see the appropriate repair group in this manual or an
authorized BMVW dealer-for more information on fault
codes.

ENGINE, REMOVAL AND
INSTALLATION {(6—CYLINDER)

NOTE ~-

Engine removal procedures are similar for all 6—cylinder
models. When differences exisi, they are noted at the be-
ginning of each step, Engine are referred to by engine
code. See 100 Engine-General for engine code and appli-
cation information.

Be sure to cover all painted surfaces before beginning the
removal procedure. As an aid to installation, label alf com-
ponents, wires and hoses before removing them. Do not
reuse gaskets, O-rings or seals during reassembiy.

The intake manifold must be removed on 6—cylinder mod-
els befare the engine can be removed.

WARNING —
Due to risk of personal injury, be sure the engine is cold be-
fore beginning the removal procedure.

tBenlteyPubilichers.com-All Finhts Resetved




110-4

Engine Removal and Installation

Disconnect negative {—) cable from battery.

CAUTION-—
Prior to disconnecting the battery, read the baitery discon-
nection cattions in 001 General Cautions and Warnings.

e AHE EYimdein [Ber

Remove engine hood, or place in service position. See 410
Fenders, Engine Hood.

Remove left and right interior ventilation ducts (left side
shown}:

» Release vertilation filter cover latch (A) and remove cover.

» Release plastic locking tab (B} or release locking tabs on
top of duct (later models).

» Rotate duct counterclockwise to unlock from bulkhead and
remove (arrow),

¢ Disconnect electrical harness from hood switch (C).
« Release spring lock {D}.

= Slide filter housing away from inner fender to remove.,
» Removal of right side ventilation duct is similar.

Remove rear bulkhead panel:

» Hemove rubber sealing gasket (arrow).
¢ Remove 3 mounting clips (A).

» Remove 4 retaining screws (B).

Lift off panel.

w

Remove complete air filter housing:
« | oosen intake duct hose clamp {A) at throttle assembly.

= Loosen clamp and remove idle control line irom intake duct
(B) and (where applicable) disconnect idle speed conirol
valve electrical harness connector.

s Disconnect harness connector (C) from mass air flow sen-
sor.

= Remove air filter housing mounting scraw (D).
« Disconnect vent tube (E).

= Loosen air intake duct clamp (F).

o Carefully lift air filter housing out of engine bay.
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< Remove positive battery cable and intake manifold cover:

» Remove protective cover from positive (+) jump start post
(A).

+ Loosen and remove batiery lead rmounting nut.

s Remove lead and push down through intake manifeld.
= Remove trim covers (arrows) from fuel injector cover.
s Remove cover hold down bolts and lift off cover.

4 Working above engine, disconnect the following:
= Vent line from cylinder head cover (A).
« M52 engine: Oxygen sensor connectars (B).

= Electrical harness connector from intake camshaft VANOS
solenoid valve (C).

= M52 engine; Disconnect elecirical harness conneciors at
throttle valve position switch {D}, ASC valve position switch
(E), fuel injector harness (F} and vent valve (G).

CAUTION—

Be sure to mark oxygen sensor harness conneclors so that
they can be reassembled correctly. Do not interchange con-
neclors, - - : : : :

4 M52 TU, M54 engine: Disconnect fuel injector electrical con-
nectors from injectors.

o Use small screwdriver to pry one corner of wire lock clip on
fuel injector 1 connector.

= Repeat for all Injectors.
= Lift off connector loem and lay aside.
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4 Where applicable, remove schraeder valve cap (arrow) from
air connaction on fuel rail. Using a tire chuck, blow fuel back
through feed line using a brief burst of compressed air {max-
imum of 3 bar or 43.5 psi).

WARNING —

e Fuelin fuel fine is under pressure (approx. 3 - 5 bar or 45 -
75 psi) and may be expefled under pressure. Do not smoke
or work near heaters or other fire hazards. Keep a fire ex-
tinguisher handy: Before disconnecting fusl hoses, wrap a
cloth around fuef hoses to absorb any leaking fuel. Calch
and dispose of escaped fuel. Plug all open fuel lines.

= Always unscrew the fusl tank cap to release pressure

in the tank before working on the tank or lines.

— BRaise car and support in a safe manner.

WARNING —

Make sure the car is stable and well supported at all times.
Use a professional automotive lift or fack stands designed for
the purpose. A floor jack is not adequate support.

— Working underneath car, remove protective engine splash
guard.

4 Working beneath car {on left side under driver seat), remove
fuel filter cover and clamp fuel hose(s).

4 Disconnect fuel lines by sliding locking coltar in {arrows) and
pulling line apart.

sBerlpyPublishers cotn-Al Fighta Restred
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NOTE—

BMW uses ihree styles of fuel line connections; a one-time
single use clamp, a locking fitting that uses special taol 16 1
050 to release, and a quick release sleeve (arrow) that dis-
cornnects the line when depressed.

WARNING —

Fuel may be expelled under pressure. Do not smoke or work
near heaters or other fire hazards. Keep a fire extinguisher
handy. Before disconnecting fuel hoses, wrap a cloth around
fuel hoses to absorb any leaking fuel, Plug all open fuel lines.

4 M52 engine: Remove throttle valve and ASC throttle
assemblies.

= Disconnect ASC throttle cable (A).

» Remove ASC throttle housing mounting {asteners (B).
= Clamp off, disconnect, and piug coolant hoses (C).

o Disconnect throttle and cruise controt cables (D).

» Remove throttle housing mounting hardware and throttle
valve.

NOTE—
M52 TU, M54 engine: Throltle body is removed with intake
manifold.

4 M52 TU engine: Pull threttle cable out of rubber retainer (A)
and unlock ball end of cable (B) from throttie actuator.

il
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< M52 TU, M54 engine: Remove fasteners (arrows) retaining
wiring harness conduit to throttle body.

4 M52 TU, M54 engine: Working at throttle housing, rotate har-
ness plug {arrow) counterclockwise and remove.

4 M52 TU, M54 engine: Disconnect electrical harness connec-
tor at idle speed control valve (arrowy), directly above throttle

valve.

il
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< M52 TU, M54 engine: Disconnect electrical harness connec-
tor at fuel tank venting valve (A). Disconnect vent hose at fit-
ting (arrow).

— Working under intake manifold, disconnect the following:
* Engine oil dipstick tube suppori.
« Qil separator return iine from dipstick tube.

» Intake air temperature sensor electrical harness connector
(underside of infake manifold near throttle body).

M52 TU, M54 engine: Resonance valve electrical harness
connector.

M52 engine: Fuel tank vent line and harness.

4 Working underneath car, remove lower infake manifold sup-
port mounting bolis (arrows).

K\'V\\ L\""‘),/ | TN . sop113801

M52 TU, M54 engine: Remove fuel rail mounting bolts
{arrows);
= Carefully pry fuel rail off manifold.

= Separatie fuel line support bracket at rear of intake
manifold.

NOTE — .
e M52 TU engine shown. M54 engine is similar.
s M52 engine: Fuel rail is removed with intake rmanifold.

e
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4 Rermove intake manifold mounting hardware (arrows).

NOTE —
M52 TU engine shown. M52 and M54 engines are similar.

4 Lift up manifold just enough o remove pasitive cables from
starter motor terminal 50 (arrow),

— Remove intake manifold from cylinder head while carefully
checking for electrical connections, tie wraps, and hoses.

CAUTION—
Stuff clean rags into open infake ports to prevent any parts
fromn falling into the engine intake.

4 Remove fastener (A) and harness connector (B} from
alternator.
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4 Remove cylinder head top cover:
* Remove plastic trim caps (arrows).
= Remove cover retaining fasteners and lift off cover.

— Remove alternator coaling tube.

{ Drain engine coolant and remove coolant hoses:
= Remove expansion tank cap on coolart resarvoir.
= Place a 3 gallon pait beneath engine to capture coolant.

* Remove coalant drain plug located on exhaust side of
cylinder 2 of engine block (arrow).

NOTE—
Drain plug for M52 TU and M54 engine shown. Plug for M52
located between cyiinders 4 and 5.

« Drain radiator by removing plastic drain plug {arrow) from
bottom of radiator.

WARNING —

Use exireme caulion when draining and disposing of engine
coofant. Coolant is poisonous and lethal lo humans and pets. :
Pets are aftracted to coolant because of its sweet smell and e
taste. Seek medical attention immediately if coolant is ingest-
ed.

NOTE —
Calch and dispose of drained coolant according to local,
state, and federal laws.
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« Remove hoses from thermostat housing by releasing locks

{arrows). If applicable, detach electrical harness connectar
for thermostat housing.

NOTE —

Two different types of hose fasteners are used on the £39
car; fock clarnp type as shown above or standard band
clamps.

On vehicles equipped with mechanical cocling fan: Remove
belt-driven cooling fan and radiator as described in 170 Ra-
diator and Cooling System.

CAUTION—
32 mm radiator fan mouniing nut has left hand threads.

Disconnect coolant hose (arrow) ai rear left side of engine
above starter.

Disconnect coolant hose (arrow) at front left side of engine
mount,

Unbolt power steering fluid reservoir and pull aside without
detaching hoses, Secure to fender with cord or stiff wire.
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4 Working at E-box at right rear of engine compartment:

= Disconnect engine electrical harness connectors
{arrows).

= Lift off harness iooms and lay over engine.

— Remove polyribbed drive belfs. Mark direction of rotation if
belts will be reused. See 020 Maintenance.

— Remove exhaust system and transmission from car. See 180
Exhaust System, 230 Manual Transmission or 240 Auto-
matic Transmission.

NOTE —~-

Detach autormatic transmission cooler fines from radiator, re-
move brackels holding lines to side of engine, and store lines
in a clean environment.

— Remove power steering pump:
< |f necessary, remove steering pump pulley.
= Remove froni and rear pump mounting bolts.
» Suspend pump from body using stiff wire.

Remove A/C compressor mounting bolts (arrows) and A/C
compressor from its mounting bracket without disconnecting,
distorting, or deforming any refrigerant lines. Suspend from
body using stiff wire.

if applicable, remove secondary air pump:

» Remove hose at che-way valve (A},

= Remaove bolts at support bracket on strut tower (arrows). _

* Disconnect elecirical harness from bottom of secondary -
air pump.

= Remove bracket from strut tower.
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Engine Removal and Instaliation

« MBE2 TU, M54 engine: Separate oxygen sensor glectrical har-
ness connectors (arrows) and mounting clip (A) on right side
of engine.

CAUTION—
Be sure to mark oxygen sensor connectors so that they can
be assembled correctly, Do not interchange conneclors.

4 Remove chassis ground strap (arrow) at right engine mount-
ing pedestal.

4 Install an engine lifting device (BMW 11 0 000 or equivalent)
to the front and rear engine supports and raise engine until
its weight is supported. Detach left and right engine mounts.

—  Carefully raise engine out of car, checking for any wiring, fuel
lines, or mechanical parts that might become snagged as en-
gine is removed.

na21a72
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— Insiallation is reverse of removal, noting the following:

Replace all gaskeis, C-rings and seals.
Use new fuel injecior seals.

Check that engine drive belts properly engage pulley
grooves.

Inspect O-ring seal between mass air fiow sensor and air
filter housing. To facilitate reassembly, coat seal with acid-
free grease.

Change engine oil and filter and check all other fluid levels.
See 020 Maintenance.

Redill and bieed cooling system. See 170 Radiator and
Cooling System.

CAUTION—
When reatiaching throttle assembly harness connector, con-
nector is fully tightened when arrows on connector and plug

line up,
Tightening torgues
Coolant drain plug to cylinder block 25 Nm (18 ft-1b)
Engine mount to subframe {M10) 45 Nm (33 ft-1b)
Exhaust manifold to cylinder head
M6 10 Nm (89 in-Ik)
M7 or M8 20 Nm (15 ft-Ib)

Intake manifold to cylinder head
M7
M8

15.Nm (17 ft-Ib)
22 N (16 §t-Ib)

Radiator cooling fan 1o coolant pump

40 Nm (30 ft-b)

Radiator drain screw to radiator 2.5 Nm {22 in-1b)
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ENGINE, REMOVAL AND
INSTALLATION (V-8 MODELS)

NOTE—

» Engine removal procedures are similar for ail V-8 models.
When differences exist, they are noted at the beginning of
each step. Engine are referred to by engine code. If neces-
sary, See 100 Engine-General for engine code and appli-
cation information.

e Be sure to cover all painted surfaces before beginning the
removal procedure. As an aid to installation, label alf com-
ponents, wires and hoses before removing them. Do not
reuse gaskets, O-rings or seals during reassembiy.

WARNING —
Due to risk of personal injury, be sure the engine is cold be-
fore beginning the removal procedure.

— Disconnect negative (—) cable from battery.

CAUTION—

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

Remove engine hood or place hood in service position. See
410 Fenders, Engine Hood.

Remove intake manifold cover, version 1:

» Remove plastic trim caps (arrows).
» Remove cover mounting fasteners and lift off cover.

Remove intake manifold cover, version 2: e
» Press down on locking pins (arrows) to release locks. _
« Lift cover straight up to remove. =

86 |
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« Remaove left interior ventilation duct:

<

= Release duct locking tabs (A). Early models: release lock-
ing strap.

= Rotate duct inward (arrow) to detach.
= Release spring lock (B) to unlock ventilation housing.

= Disconnect electrical harness connector from hood switch
(C).

» Release locking clip and remove ventilation filter cover (D).
* Slide air housing away from inner fender to remove.
= Removal of right side ventilation duct is similar.

Remove rear engine compartment bulkhead panel:
= Remove rubber sealing strip.

+ Remove 3 mounting clips (A).

* Remove harness supperting clip (B).

= Unlock panel retainers (arrows).

Lift out panel.

Separate engine wiring harness (arrow) from electrical box
at right side of engine compartment:

s Remove E-box cover.

* Disconnect electrical harness connectors leading from en-
gine wiring harness (arrow). Connectors are labelled (A,
B, C, b, E) for locating purposes.

= Lay engine harness on top of engine.

Drain engine coolant from engine block and radiator. See 170
Radiator and Cooling System.

= Remaove drain plugs from right and left side of engine block
{between cylinders 2/3 and 6/7).

= After coclant has drained, reinstall drain plugs using new
sealing washers.

= Drain radiator and reinstall drain plug.

Tightening torques

Coolant drain plug to cylinder block (M14) 25 Nm (18 fi-Ib)

Radiafor drain screw to radiator 2.5 Nm (22 in-lb}
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WARNING —

Use extrerne caution when draining and disposing of engine

cootant. Coolant is poisonous and lethal fo humans and pets.

Pets are aftracted to coolant because of its sweet smell and

taste. Seek medical attention immediately if coolant is ingest-
ed.

4 Warking at rear of intake manifold:

= Disconnect brake booster vacuum line (A).

+ Disconnect fuel tank vent line (B).

« Disconnect hoses (C and D) at coolant manifold.
» Remove transmission harness support (E).

Remove oil filter housing assembly from fender:
« Remave oil filter housing mounting fasteners.
» Use stiff wire to secure oil filter housing io engine.

NOTE—
Do not disconnect oil lines from filter housing.

Disconnect supply and return fuel lines (where applicable) at
or near fuel rail. Plug open fuel lines.

NOTE —

BMW uses three styles of fuel line connections; a single use
clamp, a locking fitting that uses special ool 16 1 050 to re-
lease, and a quick release sleeve (arrows) that disconnects
the line when depressed.

WARNING —

» Fuelin fuel line is under pressure (approx. 3 - 5 bar or 45 -
75 psi) and may be expefled. Do not smoke or work near
heaters or other fire hazards. Keep a fire extinguisher
handy. Before disconnecting fuel hoses, wrap a cloth
around fuel hoses o absorb any leaking fuel. Calch and
dispose of escaped fuel. Plug all open fuel lines.

= Always unscrew the fuel tank cap to release pressure
in the tani before working on the tank or lines.

Remove air filter housing and mass air flow sensor:

= Disconnect mass air flow sensor (A) and intake air temper-
ature sensor (B} electrical harness connectors,

« Rernove air filter housing mounting fastener (arrow).
« Loosen intake hose clamp (G).

» M62 engine: Remove hose at idle air stabilizer.

« Remove air filter housing with mass air flow sensor,
= Remove intake hose from throtile body.

AnntpuButlichora.com—-Al Rinhlits Reserved
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. Engine Removal and Installation

< M62 engine, remove ASC throttle body.
= Disconnect electrical harness from throttle position sensor,
= Disconnect ASC actuator cable (arrow).
= Remove mounting fasteners and remove throtile body.

« On front of left side cylinder head, disconnect elecirical har-
ness connector (A), and remove and plug fuel tank vent valve
vacuum line (B).

~ Raise car and support in a safe manner.

CAUTION—
Make sure the car is stable and well supported at all times.
Use a professional automotive lift or jack stands designed for

the purpose. A floor jack is not adequate support,

- Working beneath car:

= Remove engine splash shield.

» Remove right-and left heat shield from front suspension
subframe.

4 Working underneath engine compartment, disconnect
ground cable on right side engine mount (arrow).

#:BeritleyPublisherz.com~All Rights Aescerved
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Engine Removal and Installation

4 Working at right side of transmission bellhousing, disconnect
electrical harness connections {arrows) from starier. Re-
move starter retaining bolts and remove starter from trans-
mission mount.
= M62 TU engine: Disconnect electrical harness connector

for right oxygen sensor from retaining clip and remove re-
taining clip from transmissian.

~  Working underneath engine compartment at left side:
= Unclip positive battery cable from oil pan.
» Remove alternator cooling duct.

Q MB2 engine: Hemove fastener A and plug connector B from
alternator.

- M62 TU engine: Remove electrical harness connectors from
front of water cooled alternator.

~ Remove exhaust system and transmission. See 180 Ex-
haust System and 230 Manual Transmission or 240 Auto-
matic Transmission.

- Working at front of engine:
+ Remove upper and lower hoses from radiaior.
= Disconneat expansion tank hose from coolant pump.

- Remove belt-driven cooling fan:
= Counterhold fan with special tool 11 5 050.

e Turn fan mounting nut (32 mm) clockwise (left hand
threads) to loosen.

= Rotate fan clockwise to remove. _

{ Remove cooling fan shroud:

» Disconnect electrical connectiors from coolant level sensor
(B) and coolant temperature sensor (C}.

* Remove expansion rivets (A) from each side of shroud.
+ Remove coolant hose (D).

= Slide fan shroud with expansion tank up. Remove radiator
overflow tube from spout of expansion tank. Remove radi-
ator fan shroud with expansion tank.

— Remove radiator. See 170 Radiator and Cooling System.

a2
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-+~ Engine Removal and Installation

4 Remave polyribbed A/C compressor belt:
» Mark direction of beft travel if belts are to be reused.
* Loosen bolts (A).
e Turn adjusting lug (B) clockwise to release belt tension.

~—  Working beneath car, remove power steering pump and air
conditionier compressor. Suspend from body using stiff wire,

- Remove exhaust manifolds. See 180 Exhaust System.

4 Install engine lifting device (BMW 11 0 000 or equivalent) to
front and rear engine supports and raise engine until it's
weight is supported. Detach engine mounts.

= Watch carefully for hoses and elecirical wires that might
snag.

-~ |nstallation is reverse of removal:
= Replace all gaskets, O-rings and seals.

= -8 engine mounts have two sets of mounting holes. E39
cars use front most mounting holes.

« On cars with automatic transmission, use new Q-rings at
ATF cooler lines.

« Use new alignment sleeves when installing transmission.

= Be sure engine drive belts properly engage pulley grooves.
When installing belt, preload tensicner to stop (toward
belt), then tighten tensioner clamping nut.

= Install front exhaust pipes using new gaskets and copper
paste and new mounting hardware. See 180 Exhaust
System.

* Change engine oil and filter. Check all other fluid levels as
described in 020 Maintenance.

= Refill and bleed caoling system as described in 170 Radi-
ator and Cooling System.

CAUTION—
Do not interchange knock sensor harness connectors. Seri-
ous engine damage may resuit.
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Engine Removal and Installation

Tightening torques

ATF cooler lines to radiator
(use new O-rings)

M18 cap nut

M22 cap nut

20 Nm (15 ft-Ib)
22 Nm (17 ft-Ib

Coolant drain plug to cylinder block (M14)}

25 Nm (18 ft-Ib)

Engine mount to engine bracket or
subirame {M10)

47 Nm (35 ft-lb}

Exhaust flange nuts (8 mm)

25 Nm (18 ft-lb)

Radiator cooling fan 1o coolant pump
{left-hand threads)

40 Nm (30 ft-ib)

Radiator drain screw to radiatar

2.5 Nm (22 in-ib)

Wiring fo alternator (M8 niut)

13 Nm (9.5 ft-lb)
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Cylinder Head Removal and Installation
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GENERAL

This group covers cylinder head removal and installation as
well as cylinder head/valve diagnostic procedures.

In the procedures in this repair group, engines are referred to
by engine code. If necessary, see 100 Engine-General for
engine code and application information.

The information given in this repair group assumes that the
engine is installed in the engine bay. On the 6~cylinder en-
gines, the VANOS control unit must be removed in order to re-
move the cylinder head from the engine block. On M52 TU
and M54 engines, camshafts must be removed from the cylin-
der head before the head is removed.

The cylinder head removal and installation procedures for the
M6&2 V-8 are also included, but the procedures for the M62 TU
V-8 with VANOS are not provided.

For cylinder head and valvetrain reconditioning infarmation,
see 116 Cylinder Head and Valvetrain.

For specific repair procedures, refer to the appropriate repair
group:

= 020 Maintenance

+ 116 Cylinder Head and Valvetrain
117 Camshaft Timing Chain

¢ 170 Radiator and Cooling System
« 610 Component locations

NOTE —

If a head gasket problem is suspected, a comprassion test or
leak-down test wilf usually detect the fault. See Diagnostic
Testing later in this group.

Special tools

Special BMW service tools are required to properly remove
and install the cylinder head on engines covered by this man-
ual. The special tools are used fo time the valvetrain to the
crankshaft, and to remove the VANOS conirol unit, the cam-
shafts and the Torx (E12) head bolts. Read the entire proce-
dure through before beginning the job.

4 Compression gauge

(Tool No. BMW 11 0 224/11 2 280)

[in]
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... Cylinder Head Removal and Installation

4 Rotary angle torque dial gauge
(Toal No. BMW 11 2 250/00 9 120Q)

4 E12 Torx sacket for cylinder head bolts
{Tool No. BMW 11 2 250)

4 Crankshaft locking tool
{Tool No. BMW 11 2 300)

4 Camshalft lacking tool set, 6-cylinder
{Tool No. BMW 11 3 240)

‘( Timing chain adjustable tension setup tool, 6-cylinder
(Tool No. BMW 11 4 220)

4 Double VANOS adjusiment plate
{Tool No. BMW 11 6 150)

< Secondary sprocket setup tool for double VANOS
{Tool No. BMW 11 6 180)
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Cylinder Head Removal and Installation

113260 -

11 3270

/
113291

4 Camshaft locking toois (cyl. 5-8), V-8
(Too! No. BMW 11 2 442/11 2 446/11 2 443/11 2 444)

4 Camshaft locking tools (cyl. 1-4), V-8
(Tool No. BMW 11 2 445/11 2 441/11 2 443/11 2 444)

4 Timing chain adjustable tension setup tool, V-8
(Too! No. BMW 11 3 390)

4 Secondary timing chain tensioner locking pin, V-8
{Tool No. BMW 11 3 310)

4 Hydraulic lifter securing plugs
(Tool No. BMW 11 3 250)

4 Camshatft bearing cap tensioner (6-cylinder)
for camshait removal and installation
(Tool No. BMW 11 3 260/11 3 270)

‘( Secondary timing chain tensioner lock set
(Tool No. BMW 11 3 291/11 3 292)

113292 ;
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©.". Cylinder Head Removal and Installation

< Fuel line plugs
{Tool No. BMW 13 5 281/13 5 282)

{ Fuel line removal tool for quick-disconnect fittings
(Tool No. BMW 16 1 050)

< Tensioning bracket (V-8)
(Tool No. BMW 11 7 380)

« Compressed air fitting for testing VANOS operation
{Tool No. BMW 11 3 450)

4 Upper timing cover installation tool set, V-8
{Tool No. BMW 11 1 410)

DIAGNOSTIC TESTING

Cylinder compression, checking

A compression gauge is needed to make a compression test.
For accurate test, the battery and starter must be capable of
cranking the engine at least 300 rpm, and the engine should
be at normal operating temperature.

NOTE—

Performing a compression test may cause a fauli fo set in the
ECM and may illuminate the Malfunction Indicator Light
(MIL). The fight can only be turned out using either BMW
special service scan tools or an equivalent afterrmarket scan
fool. Disconnecting the battery will not erase the fault memo-
ry or turn out the fight. See OBD On-Board Diagnostics.
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Cylinder Head Removal and Installation = -
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Disable ignition system by removing DME main relay. See
610 Component Locations for relay location.

WARNING —

» The ignition system produces high voltages that can be fa-
tal. Avoid contact with exposed terminals and use extreme
caution when working on a car with the ignition switched on
or the engine running.

» [o not fouch or disconnect ignition components while
the engine is running or being cranked by the starter.

CAUTION—

Failure to remove the DME main relay or attempting to disa-
bie the fuel and ignition systems by other methods may result
in damage to the engine control module (ECM).

Remove plastic cylinder head cover(s}.

< Pull up on spring clips to disconnect ignition coil harness

connectors at each cylinder.

Remove coil grounding straps,

CAUTION—

Note location of alf grounds. Failure to reinstall grounds can
result in permanent damage to engine control module or ig-
nition systern componenis.

Remove coils.

Remove spark plugs from all cylinders.

NOTE —

Check the spark plugs for oil deposits that may indicate poor
cylinder sealing, then set them aside in order. Used spark
plugs should be reinstalled in the same cylinder from which
they were removed.

Install compression gauge in first cylinder spark plug hole,
tight enough to form a good seal.

With parking brake set, transmission in PARK or NEUTRAL,
and accelerator pedal pressed to floor, crank engine with
starter. Record highest value indicated by gauge.

NOTE —

= The compression gauge reading should increase with
each compression stroke and reach near its maximum
reading in about 4-6 strokes.

v Afl eylinders should reach maximum compression in the
same number of strokes. if a cylinder needs significantly
more strokes o reach maximum compression, there is a
problem.

i
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-~ .. Cylinder Head Removal and Installation

Release pressure at compression gauge valve, then remove
gauge from spark plug hole. Repeat test for each cylinder
and compare results with values given in Table a.

Table a. Compression testing specifications

Minimum compression
g-cylinder 10-11 bar (142-156 psi)
V-8 12—14 bar (174-203 psi)

Maximum difference between
cylinders {all engines) 0.5 bar (7 psi)

Compression readings may be interpreied as follows:

« Lpow compression indicates a poorly sealed combustion
chamber.

= Relatively even pressures that are below specification nor-
mally indicate worn piston rings and/or cylinder watls.

« Erratic values tend to indicate valve leakage.

= Dramatic differences between cylinders are ofien a sign of
a failed head gasket, burned valve, or broken piston ring.

If readings are within specifications, reinstall spark plugs and
ignition coils.

NOTE —
Used spark plugs should be reinstalled in the same cylinder
from which they were removed.

Tightening torque

Spark plug to cylinder head 25 Nm (18 ft-tb}

Ignition coils to cylinder head 10 Nm (7.5 ft-Ib)

Remainder of installation is reverse of removal. Be sure to re-
install all wires disconnected during test, especially ground
wires at coils and cylinder head cover (where applicable).

Wet compression test

To further help analyze the source of poor compression, a wet
compression test is the next step.

Repeat compression test, this time squirt a teaspoon of oil
into each cylinder. The oil will temporarily help seal between
piston rings and cylinder wall, practically eliminating leakage
past rings for a short time.

If this test yields a higher reading than “dry” compression
test, there is probably leakage between pisten rings and
cylinder walls, due either to wear or to broken piston rings.

Little or no change in compression reading indicates other
leakage, probably from valves.

#BentieyPublishers.com~All Rights Reserved
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Cylinder Head Removal and Installation

Cylinder leak-down test

The most conclusive diagnosis of low compression symp-
toms requires a cylinder leak-down test. Using a special
tester and compressed air, each cylinder, in turn, is pressur-
ized. The rate at which the airleaks out of the cylinder, as well
as where the air leaks out, can accurately pinpoint the magni-
tude and location of the leakage.

Before attempting any repair that requires major engine dis-
assembly, use a leak-down test to confirm low compression.

CYLINDER HEAD REMOVAL AND
INSTALLATION (M52 ENGINE)

WARNING —
Due fo risk of personal injury, be stre the engine is cold be-
fore beginning the removal procedure.

Cylinder head removal and installation is a time consuming
repair procedure requiring multiple special service fools.
Read the entire procedure before beginning the repair.
This procedure includes the following steps:

« Cylinder head, removing, M52 engine

= Cylinder head, installing, M52 engine

Cylinder head, removing, M52 engine

Disconnect negative (—) cable from battery in luggage com-
partment.

CAUTION—
Prior to disconnecting the battery, read the battery discon-

nection caulions in 001 General Cautions and Warnings.

G:BentioyPublighers.com=All Rights Reservid
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. Cylinder Head Removal and Installation

‘( Remove left and right interior ventilation ducts {left shown):
* Helease ventilation filter cover latch (A} and remove cover.

« Release plastic locking tab (B) or release locking tabs on
top of duct (later medels).

« Rotate duct counterclockwise io unlock from bulkhead and
remove {arrow).

= Disconnect electrical connecter from hood swiich (C).
« Release spring lock (D).

= Slide filter housing away from inner fender to remove.
* Removal of right side ventilation duct is simifar.

« Remove rear bulkhead panel:
= FRemove rubber sealing gasket (arrow).
» Remove 3 mounting clips (A}.
= Hemove 4 retaining screws (B).
o Lift out panel.

4 Remove complete air filter housing:
= Loosen intake duct hose clamp (A) at throttle assembly.

= |oosen clamp and remove idle cantrol hose from intake
duct (B) and disconnect idle speed control valve electrical
harness connector.

» Disconnect electrical harness connector {C) from mass air
flow sensar,

» Remove air filter housing mounting screw (D).
« Disconnect vent tube (E).

= Loosen air intake duct clamp (F}.

= Carefully lift air filter housing out of engine bay.

{ Remove positive battery cable and intake manifold cover:
* Remove protective cover from positive {+) jumper post (A).
« |posen and remove battery lead mounting nut.

= Remove battery lead and push down through intake mani-
fold.

= Remove irim caps (arrows) from fuel injector cover.
« Remove cover hold down fasteners and liit off cover.

f=HentleyPublishers.com-All Righla Reserved
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Cylinder Head Removal-and installation -

4 Working above engine, disconnect the following:

» Vent line from cylinder head cover (A).
* Oxygen sensor connectors (B).

« Electrical harness connector from VANOS solenoid
vaive (C).

« Flectrical harness connectors at throttle valve position
switch (D), ASC valve position switch (E), fuel injector har-
ness {F) and vent valve (G).

CAUTION—
Be sure to mark oxygen sensor harness connectors so that
they can be reassembled correctly. Do not interchange con-

nectors.

4 Where applicable, remove schraeder valve cap (arrow) from

air connection on fuel rail. Using a tire chuck, blow fuel back
through feed line using a brief burst of compressed air {max-
imum of 3 bar or 43.5 psi).

WARNING —

= Fuelin fuel line is under pressure (approx. 3 - 5 baror 45 -
75 psi) and may be expelled. Do not smoke or work near
heaters or other fire hazards. Keep a fire extinguisher
handy. Before disconnecting fuel hoses, wrap a cloth
around fuel hoses to absorb any leaking fuel. Catch and
dispose of escaped fuel. Plug open fuel lines.

» Always unscrew the fuel lank cap to release pressure
in the tank before working on the tank or lines.

Disconnect fuel lines by sliding locking collar in (arrows) and
pulling lines apart.

NOTE —

BMW uses three styles of fuel line connections; a one-lime
use clamp; a locking fitting that uses BMW special tool 16 1
050 to release; and a quick release sleeve (above) that dis-
connects the line when depressed.

2/entoviPublishers.com-All Rishts Reserved
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- Cylinder Head Removal and Installation
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4 Remove intake throttle valve and ASC throttle assemblies:

+ Disconnect ASC throttle cable (A).
* Remove ASC throttle housing mounting fasteners (B).

NOTE—

it is not necessary to disconnect coolant hoses (C) or
bowden cables (D).

* Remove intake throttle housing mounting hardware, putt
throttle housing off intake manifold, and set aside,

Working under intake manifold, disconnect the following:

» Engine oil dipstick tube support.
= Oil separator return line from dipstick tube.

» Intake airtemperature sensor electrical harness connector
{(underside of intake manifold near throttle body).

= Fuel tank vent line and electrical harness at canister vent
valve,

Remove lower intake manifold supports (arrows).

Disconnect coolant line retaining bracket at eylinder block.

Remove manifold mounting hardware (arrows).

Remove intake manifold from cylinder head while carefully
checking for electrical connections or hoses.

NOTE —
Fuel rail is removed with iniake manifold,

CAUTION—
Stuff clean rags into open intake poris fo prevent any parts
from falfing into the engine intake.

Drain cooling system (engine block and radiator), then re-
move radiator cooling fan and fan shroud, See 170 Radiator
and Cooling System.

Disconnect coolant hoses from thermastat housing.

i
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Cylinder Head Removal and-Installation:

4 Remove secondary air injection check valve (arrow).

4 Remove cylinder head top cover:
= Remove plastic trim caps (arrows).
= Remove engine oil filler cap.
= Remove cover hold down fasteners and lift off cover.

Remove ignition coils:

= Disconnect igniticn coil harness connectors.
s Remove coil mounting fasteners,

» Remaove coils.

= Remove ground straps.

NOTE—
Make note of ground wire at mourtiing studs arrangement
during removal.

Remove spark plugs.

Remove cylinder head cover mounting fasteners and remove
cylinder head cover.

NOTE —

The cylinder head cover mounting bolt insulators and gas-
keis should be reinstafled in their original locations. Make
note of their arrangement during removal.

T
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- “Cylinder Head Removal and Installation

4 Remove oil baffle cover from above intake camshatt.

Q Unscrew and remova three cylinder head cover studs (ar-
rows) at rear of cylinder head.

4 Set engine to approximate top dead center (TDC) by turning
crankshaft bolt in direction of rotation {clockwise when
viewed from front of engine) until camshait lobes for cylinder
1 face each other (dotted lines) and arrows on camshaft
sprockets face up.

— Set engine to TDC by aligning “OIT" mark of vibration damp-
er with boss cast on lower timing chain cover.

SN Py &
S TawalaWaaNa laNa LaWa lawa Y g

X

Ol

4 Lock crankshaft at TDC:

= Remove sealing plug from bore on lower left side of engine
block below starter. Secure crankshaft in TDC position with
BMW special tool 11 2 300.

L EunlloyPublishers com-AlF Rinhts Resoreed
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Cylinder Head Removal and Installation
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4 Secure camshatfts in TDC position using BMW special tool
set 11 3 240.

4 Remove access plugs from VANOS control unit in front of
exhaust camshaft sprocket.

¢ Remove 4 bolts (arrows) from exhaust camshaft sprocket
{Torx E10).

CAUTION—
Hold the camshafi stationary (at hex on camshaft) when loos-
ening or tightening sprocket mounting fasteners.

4 Press down on secondary chain tensioner and lock info place
using BMW special tool 11 3 292 or a similar size pin.

NOTE — .
Sorne tensioners may have a single hole for special tool.

— Remove secondary chain tensioner.

— Disconnect harness connector and oil line fitting from bottom
of VANOS control unit.

NOTE—
Wrap the VANOS oil line fitting with a shop rag to absorb
leaking oil.

— Remove VANOS control unit mounting nuts and bolt at front
of cylinder head.
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.. Cylinder Head Removal and Installation
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4 Use a spanner tool to rotate exhaust sprocket until stop on in-
take sprocket is contacted.

—  Slide VANOS controtl unit forward to remove.

4 Remove primary chain tensioner (arrow).

WARNING —
Remove tensioner slowly — it is under spring pressure.

— Working at the intake side of cylinder 1:

= Detach electrical harness connector for camshalt position
sensor and remove Sensor.

= Detach electrical harness connector for coolant tempera-
ture sensor.

- Remove exhaust manifolds. Discard nuts. See 180 Exhaust
System.

4 Discannect heating system hoses (arrows) from back of cyl-
inder head.
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Cylinder Head Removal and Installation

Remove secondary timing chain and sprockets:

« Remove mounting nuts from front of intake camshaft
sprocket. Remove and label shim.

CAUTION—
Hold the camshatt stationary (at hex on camshaft) when loos-
ening or tightening sprocket mounting fasteners.

= Remove mounting nuts from front of exhaust camshatft
sprocket and remove and label thrust washer.

NOTE —
Where applicable, make note of thrust washer positions. The
thicker (0.4 mm) washer is mounied outermost.

= Remove secondary sprockets together with camshaft tim-
ing chain from front of camshafts.

CAUTION—

The camshafts must be locked in the TDC position using the
special service tool as described earlier. The arrows on the
sprockets showld nof be used fo accurately set the engine o
TDC. The tool holds the camshafts parallel to each other and

perpendicular to the cylinder head cover gasiet surface.

NOTE —

Do not remove the sprockets from the chain unless these
parts are being replaced, Wire tie each sprocket to the chain
to keep the sprockets timed to each other.

CAUTION—

The crankshaft must not be aflowed to rotate once the cam-
shaft timing chain is removed. The pistons can contact the
valves.

Unscrew timing chain guide and remave.

Lift off primary sprocket with chain.

= Securs chain with wire to prevent chain from dropping into
lower timing cover.

Unscrew timing case cover to cylinder head bolts (arrows).

NOTE—
Photo shows timing chain guide in place; it should first be re-
moved as described previousiy.

Hemove crankshaft locking tool {(BMW special tool 11 2 300).
Using the crankshaft vibration damper balt, turn engine op-
posite of normal direction of rotation {counterclockwise as
viewed from the front) approximately 30°. This prevents ac-
cidental contact between valves and pistons during installa-
tion.

#BantleyPublishers.com—All Rights Reserved
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4 Cylinder head balt loosening sequence.

— Using BMW special tool 11 2 250 or an equivalent toadl, loos-
en cylinder head bolts in sequence. Discard head bolls.

— Separate the cylinder head from the block and remove head.
Evaluate head as described in 116 Cylinder Head and Val-
vetrain.

Cylinder head, installing, M52 engine

If the camshafts were removed and installed while the cylin-
der head was off, a minimum waiting time is required after in-
gtalling the camshafis. When the camshaits are removed, the
hydraulic lifters can expand. This expansion can cause in-
creased valve lift when the camshafts are bolted down, result-
ingin open valves.

Camshaft installation waiting times

B8°F {20°C) and higher 4 minuies
50-68°F (10-20°C) 11 minutes
32-50°F {0-10°C) 30 minutes |

— Clean cylinder head and gasket surfaces of cylinder block
and all timing chain covers.

CAUTION—

Do not use a metal scraper or wire brush to clean the alumi-
num cylinder head or pistons. If necessary, use a hard wood-
en or plastic scraper. Also available are abrasive discs to be
used in conjunction with an electric drill. Be sire fo use the
carrect disc for the lype of melal being cleaned.

— BRemove all debyris and fluids from bolt holes and clean with a 5
thread chaser. L

— Check gasket surface of cylinder head and cylinder block for
warpage using a straight edge.

NOTE —

If the cylinder head has been machined, a special 0.3 mm
thicker gashet should be instalfed. The thicker gasket is avail-
able from an authorized BMVW dealer.

©:HentleyPublishers.com=Alt Rights Reserved
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< Check that two locating dowels are correctly positioned in
block and are not damaged.

— Apply permanently elastic sealing compound Three Bond
1209 ® to joints where cylinder block joins timing case cover.

— Place new cylinder head gasket on cylinder block.

NOTE—

The word “OBEN" or “TOP", printed on the gasket, should
face up. The cylinder head gasket will fit correctly in only one
orientation.

702113

-~ With camshafts locked in TDC position with BMW special
fools as described during cylinder head removal, set cylinder
head in pasition, guiding primary chain through cylinder head
opening.

NOTE -

« The camshafts must be locked in the TDC position at the
rear of the cylinder head with BMW special tool 11 3 240
before installing the cylinder head.

¢ Make sure the crankshaft, which had been rotfated approx-
imately 30° opposite the direction of engine rotation, is still
in that position before lowering the cylinder head into posi-
tion.

— Lightly lubricate new cylinder head bolts. Loosely install bolts
and their washers, then thread them In until they are finger
tight.

NOTE—

« Torx-type cylinder head bolts should not be reused. They
are stretch-lype bolts and must always be replaced when-
ever loosened.

» Check that all washers for the cylinder head bolts are in
place before installing the bolts. Some of the washers may
be staked to the cylinder head.

CAUTION— e
Cylinder head bolts for a cast iron engine block are different :
length and require different tightening torque than bolts foran
alurminum cylinder block engines (95 mm versus 110 mm =
boits). a

~  Install cylinder head-to-lower timing chain cover bolts finger
tight.

4 Tighten cylinder head bolts in correct sequence to initial
torque value.

il
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|
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4 Use BMW tool 11 2 110 or forque angle gauge to tighten cyl-

inder head bolis in sequence to stage 2 and 3.

Tightening torques

Cylinder head to cast iron biock

Stage 1 30 Nm (22 ft-Ib}

Stage 2 +90°

Stage 3 -80°
Cylinder head to aluminum block

Stage 1 40 Nm (30 ft-lb)

Stage 2 +80°

Stage 3 -80°

Tighten cylinder head-to-lower timing chain cover bolts.

Tightening torgues

Cylinder head io lower timing chain cover 10 Nm (8¢ in-Ib)

Inspect secondary chain guide rail and tensioner rail for
grooves caused by chain contact. Replace any part that is
worn,

NOTE —

* Inspect Hming chain sprockeis, Sprockets that have worn
or missing teeth should be replaced.

= [f any of the sprockels are being replaced due to wear, the
chain should also be replaced.

o [f the crankshaft sprocket requires replacerment, the oil
pump drive spracket and chain must be removed as de-
scribed under 119 Lubrication Sysiem.

CAUTION—

The procedure outfined below assumes that the camshafls
and the crankshaft are locked in the TDC paosition with special
tools.

« Mouni primary timing chain sprocket to primary chain so that

arrow on sprocket faces up. Mount sprocket to camshaft so
that tapped holes in camshaft are on left side of elongated
holes in sprocket.

( Install BMW special tool 11 4 220 into primaty timing chain

tensioner sleeve, Thread center spindle in finger tight until
slack is removed from chain.

L:BendeyPublishers.com-Al Rights Reserved
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Cylinder Head Removal and Installation

Exhaust Drive

@9.
Diaphragm sprmg@

4mm thrust washer

‘@9 Intake Drive

2mm thrust washer

H0211706A

NOTE—

BMW special tool 11 4 220 is an adjustable primary chain
tensioner and simulates the function of the hydraulic
tensioner.

Check that elongated holes in primary sprocket are now cen-
iered to bolt holes in camshaft and chain is free of slack. If
not, reposition sprocket to chain and reinstall.

Install secondary timing chain guide and secondary chain
tensioner. Tighten mounting bolts (tensioner remains locked
down for now using BMW special tool 11 3 282).

Install cy!indef identification trigger plate to front of intake
camshaft with studs.

Install spacer to front of intake camshaft.
Install secondary chain sprockets and chain as an assembly
so that arrows on sprackets are pointing up. Center mounting

holes in spraockets to bolt holes in camshafis.

Install thrust washers and diaphragm spring to intake cam
sprocket.

Install shim and torx bolts to exhaust camshaft. Tighten fin-
ger tight; do not torgue down.

Tighten intake sprocket nuis.

CAUTION—
Hold the camshatt stationary (at hex on carmshafi) when loos-

ening or tightening sprocket mounting bolts and studs.

Tightening torgque

Intake sprocket nuts to studs 10 +1 Nm {B9 +9 in-lIb)

Turn crankshaft approx. 30° in direction of rotation to bring
engine 1o TDC. Lock crankshaft in TDC position with BMW
special tool 11 2 300.

CAUTION—

The camshafts and crankshaft must be locked in the TDC po-
sition using BMW special tools 11 2 300 and 11 3 240. If the
camshafis and crankshaft are not at TODC, the valves can
contact the pistons.

< BentleyPublishers.com-Al Rights Rezerved
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NOTE —

Be sure the secondary timing chain tensioner is locked down
and the exhaust camshaft mounting bolls are loose before
proceeding.

Install VANOS control unit. See VANOS control unit, install-
ing (M52 engine) in 117 Camshaft Timing Chain.

CAUTION—
Incorrect installation of the VANGS control may result in dam-
age to the engine valvetrain.

Install exhaust manifolds using new gaskets and nuts. Coat
manifold studs with copper paste prior to installing nuts.

Install intake camshaft cover and cylinder head cover.

» Check for correct seating of half-moon seals (A) in back of
cylinder head cover.

= Use a small amount of Three Bond 1209 ® or equivalent
sealant at corners (B) of hali-moon cutouts.

= Seat gasket and seal corners in front of cylinder head at
VANOS unit.

instaliation of remaining parts is reverse of removal, neting
the following:

* Reinstall electrical harness connectors for oil pressure
switch and coolant temperature sensor before installing in-
take manifold.

 Refill cooling system as described in 170 Radiator and
Cooling System.

+ Change engine oil and filter as described in 020 Mainte-
nance.

o |f necessary, adjust accelerator cable.
« Reconnect battery last.

Tightening Torgues

VANOS all line 32 Nm {24 ft-Ib)
VANOS solenoid to control unit 30 Nm (22 {t-ih)
Coolant drain plug to cylinder block 25 Nm (18 ft-Ib}
Cylinder head cover to cylinder head 10 Nm (89 in-Ib}
(M6 bolts)

Intake manifald to cylinder head 15 Nm (11 ft-Ib)
Badiator cooling fan to coolant pump 40 Nm (30 ft-Ib}
Radiator drain screw 1o radiator 2.5 Nm (22 in-lb)
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Cylinder Head Removal and Installation

CYLINDER HEAD REMOVAL AND
INSTALLATION (M52 TU AND M54
ENGINES)

WARNING —
Due to risk of personal injury, be sure the engine is cold be-

fore beginning the removal procedure.

Cylinder head removal and installation is a time consuming
repair procedure requiring multiple special service toals,
Read the entire procedure before beginning the repair.
This topic includes the following procedures:

» Cylinder head, removing, M52 TU and M54 engines
¢ Cylinder head, installing, M52 TU and 1154 engines

Cylinder head, removing,
M52 TU and M54 engines

Allow engine to cool before beginning this procedure.

Disconnect negative () cable from baitery.

CAUTION-—
Prior to disconnecting the battery, read the batlery discon-
nection cautions in 001 General Cautions and Warnings.

Remove left and right interior ventilation ducts (left side
shown}:

» Release ventilation filter caver latch (A} and remove cover.

» Release plastic locking tab (B) or release locking tabs on
top of duct {later models).

= Turn duct counterclockwise 1o unlock from bulikhead and
remove (arrow).

+ Disconnect electrical harness from hood switch (C).
» Release spring lock fastener (D).

« Slide filter housing away from inner fender to remove.
» Removal of right side ventilation duct is similar.

Remove rear bulkhead panel:

= Lift off rubber sealing gasket {arrow).
» Remove 3 mounting clips (A).

= Remove 4 retaining screws (B).

o Lift off panel.
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4 Remove complete air filter housing assembly with mass air
flow sensor:

« Loosen intake duct hose clamp {A) at throtile assembly,

« }.oosen clamp and remove idle contral line from intake duct
(B) and disconnect idle speed control valve electrical har-
ness connector.

» Disconnect electrical harness connector (C) from mass air
flow sensor.

¢ Remove air filter housing mounting screw (D).
» Disconnect vent tube (E).
s Loosen air intake duct clamp (F).

= Carefuily lift air filter housing, mass air flow sensor, and in-
take duct hose out of engine bay.

< Disconnect positive battery cable and remave intake mani-
fold cover:

= Remove protective cover from positive (+) jumper post.
* Loosen and remove batiery lead mounting nut (A).

» Remove lead and push down through intake manifold.
+ Remove trim covers {arrows} from fuel injector cover.
= Remove cover hold down fasteners and lift off cover.

4 Working above engine, disconnect the following:

« Vent line from cylinder head cover. To remove, pinch clips
{(arrows).

« Flectrical harness connector irom VANOS solenoid valve
{A).

— Remove oxygen sensors and exhaust manifolds. See 180
Exhaust System,

CAUTION—
= Femove oxygen sensors before removing exhaust mani-
fold to prevent damage.

« [ abel oxygen sensor harness connectors so that they
can be reassembled correctly. Do not interchange con-
neclors.

NOTE —
Front exhaust manifold must be removed before rear
manifold.
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Cylinder Head Removal and Installation -

— Working at side of intake manifold near left strut tower, dis-
connect intake manifold resonance valve electrical harness
conneactor.

< Disconnect fuel injector electrical harness connectors from
injectors.

o Use small screwdriver to pry out wire lock clip on fuel injec-
tor 1 connector.

= Repeat for remaining injectors.
= Release harness conduit fasteners from injector rail.

= Disconnect intake air temperature sensor electrical har-
ness connection (between intake runners for cylinders 3
and 4).

e Lift off connector assembly and lay aside.

4 Where applicable, remaove schraeder valve cap (arrow) from
fuel rail. Using a tire chuck, blow fuel back through feed line
using a brief burst of compressed air {maximum of 3 bar or
43.5 psi).

WARNING —

¢ Fuelis under pressure {approx. 3 -5 bar or 45 - 75 psi) and
may be expelled. Do not smoke or work near heaters or
other fire hazards, Keep a fire extinguisher handy. Before
disconnecting fuel hoses, wrap a cloth around fuel hoses
to absorb any leaking fuel, Catch and dispose of escaped
fuel. Plug all open fuel lines.

« Always unscrew the fuel tank cap to release pressure
in the tank before working on the tanik or lines.

4 Disconnect manifold vacuum line (arrow).

- Raise car and support in a safe manner.

CAUTION—
Make sure the car is stable and well supported at all fimes.
Use a professional automotive lift or jack stands designed for

the purpose. A floor jack is not adequate support,

-~ Remove protective engine splash guard from below engine.

b e e b limdriarr ey 8 T bt e Fo
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4 Warking beneath car (on left side under driver seat}, ramove
fuel filter cover and clamp ofi fuel hose(s).

NOTE—
M54 engines use a single fuel line to the non-return fuel rail.

4 Disconnect fuel lines by pressing in on spring lock (arrows).

CAUTION—

Fuel may be expelled under pressure. Do not smoke or work
near heaters or other fire hazards. Keep a fire extinguisher
handy. Before disconnecting fuel hoses, wrap a cloth around
fuel hoses to absorb any leaking fuel, Plug alf open fuel lines.

NOTE —

BMW uses various styles of line connections; a one-time
band clamp; a self-locking connector (that use BMW special
toof 16 1 050 to release); and a quick release connector
{above}.

4 M52 TU engine: Pull throttle cable aut of rubber retainer (A)
and unhook ball end of cable (B) from throtlle actuator.

« Remove fasteners retaining wiring harness at throttle body
and support bracket (arrows),

fBentleyPublishers.com-All Righls Reserved
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4 Working at throttle housing, unscrew and disconnect electri-
cal harness plug (arrow).

4 Disconnect electrical harness connector at fuel tank venting
valve (A) and vent hose at quick disconnect fitting {arrow).

— Working under intake manifold, disconnect the following:
= Engine oil dipstick tube support.
= Qil separator return line from dipstick tube.
« Knock sensor harness connectar from support.

4 Working underneath car, remove intake manifold support
mounting nut {arrow), located adjacent to left engine mount.

st e Fobliskars.com=Al Hinhts Boaonved



113-27
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4 Remove fuel rail mounting bolts (arrows):
o Careiully pry fuel rail off manifold.

s Separate fuel line support bracket at rear of intake mani-
iold.

= Guide fuel line(s) out of rear of engine compartment white
lifting fuel rail out.

4 Remove intake maniiold mounting hardware (arrows).

- Remove intake manifold from cylinder head while carefully
checking for electrical connections or hoses.

CAUTION—
Stuff clean rags into open intake ports to pravent any parts
from falling into the engine intake.

< Remove cylinder head iop cover:
= Remove plastic trim'caps (arrows).
o Remove cover hold down fasteners and liit off cover.
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Cylinder Head Removal and Installation

< Drain engine coolant and remove coolant hoses:
= Remove expansion tank cap on radiator.
= Place a 3 gallon pail beneath engine 1o capture coolant.

« Remove coolant drain plug {arrow) located on exhaust
side of cylinder 2 of engine black.

4 Drain radiator into a 3 gallon pail by removing plastic drain
plug (arrow) completely.

WARNING —

Use cautfion when draining and disposing of engine coolant.
Coolant is poisonous and lethal to humans and pets. Pels are
atiracted to coolant because of its sweet smell and faste.
Seek medical attention immedialely if coolant is ingested.

NOTE —
Catch and dispose of drained coolant according to local,
state, and federal laws.

Remove thermostat housing:

= Disconnect electrical harness connector at thermostat
housing.

= Remove hoses from thermostat housing by releasing iocks
(arrows).

= Unbolt (4 bolts) and remove thermostat housing.

Cn vehicles equipped with mechanical cooling fan: Remove
beli-driven cooling fan and radiator shroud as described in
170 Radiator and Cooling System.

CAUTION—
32 mm radiator fan mounting nut has leff hand threads.

Remove fasteners {arrows) from heater bypass tube. Pull
tube out of cylinder head and set to side, leaving heater hose
connected.

Unbolt power steering fluid reservoir and pull aside without

N = T T = 2 N [P

disconnecting hoses. Secure to fender with cord or stiff wire.
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4 If applicable, remove secondary air injection pump:
« Disconnect hose at one-way valve (A).
= Remove bolts at support bracket on strut tower {arrows).

= Disconnect electrical harness fram bottom of secondary
air injection pump.

= Remove mounting bracket from strut tower.

Hemove ignition coils:

« Disconnect ignition coil harness connectors.
* Remove coil mounting fasteners.

* Hemove coils.

» Remove ground straps.

CAUTION—

Note location of all ground wires. Failure o reinstall grounds
can result in permanent damage to engine control module or
ignition system componenis.

= Set coil harness to side of engine compariment.

— Remove cylinder head cover mounting fasteners and remove
cylinder head cover.

NOTE—
The cylinder head cover mounting bolt insulators and gas-
keis should be reinstalled in their original locations. Make
note of their arrangement during removal.

— Hemove spark plugs.

« Hemove oil baffle cover from above intake camshaft.

LifenlleyPublichers.com-All Rights Reserved



113-30

Cylinder Head Removal and Installation

4 Disconnect electrical harness connections at exhaust cam-
shaft position sensor and exhaust camshaft VANOS control
valve (arrows).

« Remove banjo bolt from VANOS unit oil pressure line. Use
banjo bolt fo attach BMW special tool 11 3 450 (compressed
air fitting) to VANOS control unit.

CAUTION—
Oit will drain from pressure line. Have a drain conlainer and
rags ready. Do not aflow oil to run onto drive bells.

4 Cover oil hole {arrow) in VANOS unit with shop towe! to cap-
ture oil which will spray when compressed air is applied.

— Connect compressed air line to air fitting. Apply air pressure
set to 2-8 bar (30-115 psi).

4 With cornpressed air line connected, rotate engine at vibra-
tion damper in direction of rotation (clockwise) at least twice,
until cylinder 1 intake and exhaust camshatt lobes face each
other {arrows) in the top dead center (TDC) position for cyl-
inder 1.

CAUTION—

Do not rotate engine counterclockwise to reach the fop dead
center position. If engine rotated beyond top dead center,
complete another fwo complele rofations.

i24
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4 Remove sealing plug from special ool bore on lower left side
of engine block near flywheel. Secure crankshafi in TDC po-
sition with BMW special toal 11 2 300 (arrow).

4 Unscrew and remove two cylinder head cover studs
(arrows) at rear of cylinder head.

4 Secure camshafts In TPC position using BMW special tool
set 11 3 240.

~  Disconnect compressed alr fine, leaving compressed air fit-
ting attached to VANOS unit.

4 Unscrew sealing plugs (arrows) from VANCS unit.

L EenloyPublishers.com=Aal Rights Recserved

11T




113-32
Cylinder Head Removal and Installation

4 Oil will drain from plugs (arrows) when removed. Have a
container and rags ready. Do not allow il 1o run onto drive
belts.

4 Puli sealing caps straight out of VANOS unit using short nee-
dle nose pliers.

NOTE—
Additional oil may drain from VANOS unit.

4 Remove set screws (left-hand thread) on ends of intake and
exhaust camshafts.

CAUTION— o
Set screws have left-hand threads. Loosen in clockwise di-
rection.

126
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4 Remove VANOS unit:
» Hemove engine lifting eye.

= HRemave VANOS mounting nuts (arrows) and pull VANOS
unit and metal gasket off.

CAUTION—
Do not crank the engine with VANOS unit removed. Pis-
ton/valve interference may result,

NOTE—
The VANOS unit wilf contain a small quantity of oil. Place
shop towel to calch oil as unit is removed or tilted.

CAUTION—

if the VANOS adjustment unit is replaced, or if operations are
completed that may change the fiming of the camshafs, the
camshatt timing must be checked. See 117 Camshatft Timing
Chain.

« Remove primary camshaft chain tensioner cylinder (arrow).

CAUTION—
Primary camshalt chain tensioner is under spring pressure.

« Press down on secondary chain tensioner and lock into place
using BMW special tool 11 3 291, or a thin drift or pin.

oBenfloyPublishers cam=-All Rights Reserved
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4 Remove exhaust camshaft impulse wheel mounting nuts
(arrows). Remove impulse wheel {(A).

4 Remove spring plate {A).

4 Remove intake camshaft sprocket mounting nuts (arrows)
and remove spring plate ([abelled FRONT).

4 Remove torx screws from exhaust camshaft sprocket
{arrows).

RHentovPublichers com-AY Raihilg Rospmver
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< Lift off exhaust and intake sprockets together with secondary
chain, thrust spacer (A), and splined shaft (B).

CAUTION—

Splined shafts share the same part number for both iniake
and exhaust camshafts. Used splined shafis must be rein-
stalled in their original positions.

4 Remove exhaust camshatft splined sleeve (A) and shaft (B).

{ Remove secondary chain tensioner mounting bolts (arrows)
and remove tensioner with retaining pin in piace.

“HentlevPublinhors.com-Allk Riahls Rerprind
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< Remove sprocket mounting studs {(arrows) from exhaust
camshaft.

{ Lift primary chain sprocket off exhaust camshaft. Remove
sprocket from chain.

4 Place timing chain on end of exhaust camshaft.

Q Spline retaining screws (arrows) should not be removed
from camshaft.
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4 Remove cylinder head cover mounting studs (arrows) from
center of cylinder head.

— Remove crankshait locking tool from transmission bell hous-
ing.

4 Lift primary chain and hold under tension, then rotate engine
at vibration damper in opposite direction of normal rotation
{counterclockwise) approximately 30°.

CAUTION—
By turning crankshalt 30°, pistons are moved away from top
dead center, to prevent possible valve interference to pisions

during camshaft servicing.

— Remove camshaft locking tools (BMMW special tool set 11 3
240) from rear of cylinder head.

‘( Remove camshaft bearing cap 1 on intake camshafi,

4 Fit BMW special tools 11 3 260 (A) and 11 3 270 (B) to cyl-
inder head and screw long bolts (arrows) into spark plug
threads. Tensioning pins on tool will align with the bearing
caps on the intake camshaft.

CAUTION—
Do not over torque bolts into spark plug holes.

502113850
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4 Turn eccentric shaft of special tool to pretension intake cam-
shaft bearing caps. Remove nuts on all intake camshait bear-
ing caps.

— Slowly release tension on eccentric shaft and remove BMW

special tools. Remove bearing caps and set aside in order.
Remove camshait and store safely.

—~ Repeat procedure for exhaust camshatft.

4 Secure hydraulic lifters in liter bores using BMW special tool
11 3 250, or remove lifters using a magnetic pick-up tool.
With lifters secure or removed, lift out camshaft bearing car-
riers from cylinder head.

CAUTION--
s Use care to not let hydraulic lifters fall out as camshat car-
tier is removed.

e Hydraulic lifters should be stored in an upright position.

« Used hydraulic lifters must be reinstalled into their orig-
inal lifter bores.

4 Remove intake camshaft position sensor (arrow) from side
of cylinder head.

4 Remove secondary chain lower guide bolts (arrow). Remaove
chain guide.

T
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4 Remove bolts (arrows) holding timing chain cover to cylinder
head. (Photo shows camshafts and camshaft bearing caps in
place).

4 Using BMW special tool 11 2 250 or equivalent, loosen cylin-

3 3 11 13 9 7 1 derhead bolts in several stages, in sequence shown. Discard
\ \ \ / / head bolts.
B NorE—
o O o _0O o 0 BMW special tool 11 2 250 is a thin-walled Torx E12 socket
O OO0 00 with an extended reach. The cylinder head bolts are re-
G O O ®© O O 9 Q cessed into the head below the carnshaft towers with litife
/ ’/ \i \‘ \ \ working space.
/ / \ \ — Lift off eylinder head. Refer to 116 Cylinder Head and Val-
9 8 10 14 12 6 4 vetrain for cylinder head reconditioning information.
502t13857a

Cylinder head, installing, M52 TU and M54
engines

Clean cylinder head and gasket surfaces of cylinder block
and all timing chain covers.

CAUTION-—
Remove foreign matter and liquid from bolt holes. Trapped ol
or coolant in bolt holes can cause damage to block.

CAUTION— "
Do not use a metal scraper or wire brush to clean the aluni- :
num cylinder head or pistons. If necessary, use a hard wood-
en or plasiic scraper. Also available are abrasive discs io be
used in conjunction with an electric drifl. Be sure fo use the
correct disc for the type of melal being cleaned.

I

Evaluate cylinder head as shown in 116 Cylinder Head and
Vatvetrain.

NOTE—

e [fthe cylinder head has been machined, a special 0.3 mm
{0.011 in.) thicker gasket should be installed. The thicker
gasket is available from an authorized BMW dealer and
should be marked accordingly. _

« Cylinder head and valve specifications are covered in 116
Cylinder Head and Valvetrain.
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Cylinder Head Removal and Installation

12 10

O

Lubricate camshafts, camshaft carriers, bearing caps, hy-
draulic lifters, friction washers, splined shafts and spline hubs
with assembly lubricant before installation.

Check that two cylinder head aligning sleeves (arrows) are
correctly positioned in block and are not damaged.

Apply elastic sealing compound Three Bond 1209 ® to cor-
ner joints on cylinder block to timing chain cover.

Piace new cylinder head gasket on cylinder block.

NOTE—

The word “OBEN" or "“TOP", printed on the gasket, should
face up. The cylinder head gasket will fit correctly in only one
orientation.

Set cylinder head in position, guiding primary chain through
cylinder head opening.

CAUTION—

Make sure the crankshaff, which had been rotated approxi-
mately 30° opposite the direction of engine rotation from
TDC, is still in that position before lowering the cylinder head
into position. All pistons must be out of TDC position to pre-
vent valve/piston interference when the camshatts are in-
stafled.

Lightly lubricate new cylinder head bolts and washers with
oil. Install bolts and washers finger tight. Install cylinder head
to lower timing chain cover bolts finger tight.

NOTE —

« Cylinder head bolts should not be reused. They are
stretch-type bolts and must be replaced whenever loos-
ened.

= Aluminum cylinder blocks use different length cylinder
head bolts and torgue values than cast iron blocks.

e Check that all washers for the head bolls are in place be-
fore installing the bolts. Some of the washers may be
staked to the cylinder head.

{ Tighten cylinder head bolts in correct sequence (1-14).

CAUTION—

The bolts should be tightened in three stages as listed below.
The final stages require the use of a BMW special tool 11 2
110 or a suitable protractor to tighten the bolis to a specified

torqgue angle.
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— Secure cylinder head boits by torquing an additional 90°
each for Stage 2 and 3.

Tightening torques

Cyiinder head to engine block
(aluminum biock)

Stage 1 40 Nm (30 ft-1b)
Stage 2 +90°
Stage 3 -90°

4 Install intake camshaft position sensor (arrows).

( install lower secondary chain guide. Tighten taorx bolis to
specifications. The bolt on the intake camshaft side is long
and extends into the engine block.

4 Install and tighten cylinder head-to-lower timing chain cover
bolts (arrows). (Photo shows camshatts in place).

Tightening torque

Secondary chain guide to cylinder head 10 Nm {89 in-Ib)
Cylinder head to lower timing chain cover
MB 10 Nm (89 in-1b)
M7 15 Nm (11 fi-ib)
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4 Before installing camshait carriers, examine bearing points
(arrows) on hydraulic lifter bores for signs of wear.

502113B58)

4 Center camshaft carrier with hydraulic lifters on pins {ar-
rows) at bearing positions 2 and 7.

4 Note marks on carriers: (E) for intake side and (A} for exhaust
side.

—  Lift timing chain and put exhaust cam onto exhaust camshatft
carrier. Place intake camshaft on camshait carrier.

™~

’
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« Hotate camshafts until intake and exhaust lobes for cylinder
1 face each other {arrows),

CAUTION—
Be sure that crankshaft is stilf positioned at least 30° away
from TDC.

— Place bearing caps on cams, but do not install retaining nuts.

4 Fit BMW special tool 11 3 260 (A) and 11 3 270 (B) to cylin-
der head over intake camshaft and screw long boits (arrows)
into spark plug threads.

CAUTION—
Do not overtighten bolls in spark plug holes.

502113850

4 Turn eccentric shaft of special tool to pretension bearing
caps. Instali and torque nuts on intake camshaft bearing .
caps.

Tightening torque
Camshaft bearing cap to cylinder head (M7) 14 Nm {10 ft-Ib)

— Reiease tension on eccentric shaft and remove BMW special
tools 11 3 260/270.

~ Repeat procedure for exhaust camshaft.

R EREES

CAUTION—

After the camshafts are installed, a minimum waiting time is
required for the hydraufic lifiers to “bleed down” before bring-
ing the cranikshaft and piston back to lop dead center. When
the camshafis are removed, the hydraulic lifters can expand.
This expansion can cause increased valve lift when the cam-
shafts are bolted down, possibly resulting in piston interfer-
ence. e

Crankshaft / valve timing waiting times

687 F {20°C) and higher 4 minutes
50 ~68°F (10 —20°C) 11 minuies
32 -50°F (0 - 10°C) 30 minutes T
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Cylinder Head Removal and Installation .

4 Secure camshafts in TDC position using BMW special ool
set 11 3 240.

4 In necessary, turn camshait slightly so that special iools are
squarely seated an cylinder head.

4 Lift timing chain and hold under tension.
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- “Cylinder Head Removal and Installation

< While maintaining tension on timing chain, rotate crankshait
at vibration damper from 30° before TDC in direction of rota-
tion (clockwise) until number 1 cylinder is at TDC position
with line between the OIT (arrow) on front pulley lined up
with boss on lower timing chain cover.

{ Secure crankshaft in TDC position with BMW special tool 11
2 300 (arrow).

cifienteyPublishera.com=Afl Righta Reserved
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Cylinder Head Removal and Installation.

0021061

Double VANOS Timing
Chain Components

1.

Ne o R

Impulse wheel mounting nut

Exhaust camshaft impulse
wheel

Spring plate, exhaust
Thrust spacer (T = 3.5 mm)
Splined shait

Torx screw

Exhaust camshaft secondary
sprocket

Secondary timing chain

Splined sleeve

. Primary sprocket

. Threaded locating stud

. Secondary chain tensioner

. Secondary chain lower guide
. Sprocket mounting nut

. Spring plate, intake

. Splined shaft

. Intake camshait sprocket

. Locating stud

. Thrust spacer

20.

Intake camshaft impulse wheel

Double VANOS timing chain componentis,
installing, M52 TU and M54 engines

#HloantnyPublishom enm=Al Riohts Reservedd

4 Slide impuise wheel on intake camshaft, aligning boss with
raised portion on camshaft (arrow).
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- cylinder Head Removal and Installation

4 Fit thrust spacer (A) to intake camshaft (B) and tighten down
with threaded locating studs. Place longer threaded end of
studs into camshaft (arrows).

Tightening torque

impuise wheel studs to intake camshaft) 20 Nrn (15 ft-1b)

B502113845

4 Fit primary sprocket to primary timing chain and instalf on ex-
haust camshaft so that pointer on sprocket (arrow) lines up
with cylinder head sealing suriace.

4 Insert BMW special tool 11 4 220 into timing chain tensioner i
bore and bring center spindle into contact with tensioning rail.
Tighten until slack is remaved, but do not pretension timing
chain.

NOTE—
BMW special tool 11 4 220 is an adjustable primary chain
tensioner and simulates the function of the tensioner.

— Recheck arrow on primary sprocket is aligned with upper -
edge of cylinder head. Reposition sprocket if necessary. =

Insert and tighten down threaded locating studs (arrows} in
end of exhaust camshatft. Note installed position of studs.

Tightening torques
Exhaust camshaft locating stud 20 Nm (15 ft-lb)
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Cylinder Head Removal and Installation

< install secondary chain tensioner on cylinder head (arrows).
Keep tensioner compressed using BMW special tool 11 3
291 or suitable pin.

< Install exhaust camshait splined sleeve. Confirm that gap in
sieeve splines aligns with carresponding gap in camsbaft
splines (arrows).

4 Slide splined shaft onto exhaust camshaft. Be sure that locat-
ing tooth of shaft fits into spline gaps of camshaft and splined
sleeve (arrows).

— Push splined shait in further to rotate splined sleeve until the _
three threaded holes in primary chain sprocket are centered ;
in the small slots of the splined sleeve,

{ Place intake and exhaust sprockets in BMW special tool 11 6
180. Position spline gap on intake sprocket (arrow} as shown :
and place secondary chain on sprockets. b

142
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- Cylinder Head Removal and Installation

< Remove chain and sprockets from tool and slide sprockets
on camshafts. Confirm that gap in intake sprocket splines
lines up with corresponding gap in camshaft splines (arrow).

CAUTION—
Do not alter position of sprockets with respect to chain when

removing from special toof 11 6 180.

4 Align locating tooth of splined shaft with gaps on camshaft
and sprocket. Slide splined shaft onto intake camshaft until
approx. 1 mm (0.04 in) of splines (arrows) are visible.

4 Install intake camshaft spring plate so that FRONT mark is
visible. Install mounting nuts (arrows) finger tight.

Q insert sprocket mounting bolts (arrows) on exhaust side
camshaft assembly.
o Initially tighten to approx. 5 Nm (44 in-lb} and then back off
by half a turn.
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Cylinder Head Removal and Installation

« Fit thrust spacer (A) on exhaust camshait.

4 Install spring plate (A) to exhaust camshaft. Make sure that
{F) mark is visible.

NOTE —
If F mark is no longer visible, install spring plate as shown in
inset.

4 Install exhaust camshaft impulse wheel, aligning pointer (B)
with top edge of cylinder head (A). Install mounting nuts (ar-
rows) finger tight.

EBentleyPublishers com—All Rights Reserved
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- Cylinder Head Removal and Installation

4 Pull out exhaust camshatft splined shait to stop.

— Press down on secondary chain tensioner and remove ten-
sioner lock-down tool.

< Preload primary chain:

« Tighten adjusting screw on BMW special tool 11 4 220 to
specified torque.

Tightening torque

Primary chain tensioner preload 0.7 Nm (6 in-Ib)

4 Preload exhaust camshaft spring plate by pressing on im-
puise wheel while tightening mounting nuts {arrows) finger
tght. =

4 Install BMW special tool 11 6 150 (VANOS setup bracket) to —
front of cylinder head timing case. Install nuts (arrows) finger L
tight, then tighten down uniformly until special tool is in full
contact with cylinder head.

cavrion—
Make sure all gasket material is removed from face of eylin- -
der head. Clean sealing face and keep free of oil. If any for-
eign material is present on the sealing surface, the camshaft
timing will be incorrect.
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Cylinder Head Removal and Installation

4 Secure camshaft sprockets and impulse wheels:

« Tighten mounting screws (A) on exhaust camshaft impulse
wheel to approx. 5 Nm (44 in-Ib}.

+ Tighten mounting nuts (B) on exhaust and intake sprocket
assemblies to approx. 5 Nm (44 in-Ib).

+ Torque down mounting screws (A) and nuts (B} to final
specifications.

Tightening torques

Sprocket assembly to camshaft

initial torque 5 Nm (44 in-Ib)
Sprocket assembly wheel o camshaft
M7 torx screws (A) 20 Nm (15 fi-ib}
M6 mounting nuts (B) 10 Nm (8 ft-ib}

Remove crankshaft locking tool from transmission bell hous-
ing sa that crankshafi is no longer secured in TDC position.

Remove camshatft locking tools from cylinder head.

< Turn engine cver twice in direction of rotation until cylinder 1

intake and exhaust camshaft lobes (arrows) face each other.

Secure crankshaft in TPC position with BMW special tool 11
2 300.

4 Place BMW special tool set 11 3 240 over camshatfts and

measure clearances.

CAUTION—

e |fthe exhaust side of the tool (A) is not flush with the head,
camshaft fiming is incorrect. Reset camshaft liming as de-
scribed in 117 Camshaft Timing Chain.

e Due to flexible sprocket design, VANOS unit folerances
and play in the VANOS splines, when the camshaft tim-
ing is set correctly, the intake side of special tool 11 3
240 (B) may be up to 1 mm (0.04 in.) above the surface
of the oylinder head. This is normal. Reassemble en-
gine. Otherwise, reset camshaft timing as described in

117 Camshaft Timing Chain.

Remove BMW special tool 11 6 150 from front of cylinder
head.

t:BantteyPublishers.com=All Righis Reserved
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. Cylinder Head Removal and Instaliation

< Clean contact edges of cylinder head face and VANOS unit
and apply a thin coat of permanently elastic Three Bond
1209 ® or equivalent to surfaces.

CAUTION—
¢ Check locating dowel (A) and dowel sieeve (B) at top of
cylinder head for damage or incorrect installation.

« Make sure all gasket material is removed from face of
eviinder head. Clean sealing face and keep free of oil.
If any foreign material is present an the sealing surface,
the camshatft timing will be incorrect.

— Install new steel gasket to front of cylinder head and install
VANOS unit,

NOTE—

If VANOS control unit is being repiaced, be sure to check and
adjust camshaft timing as described in 117 Camshaft Tim-
ing Chain.

— Reinstall engine lifting eye.

Tightening torgue

VANOS unit to cylinder head
M6 nut 10 Nm (89 in-Ib)
M7 nut 14 Nm (10 ft-b)

— Reconnect electrical harness connectors to camshaft posi-
tion sensors and VANOS solenoid valves.

4 Insert and tighten down VANOS hydraulic pision set screws
in spiined shafts on intake and exhaust camshafis.

CAUTION—
Set screws have left hand thread. Tighten counterclockwise,

Tightening torgue

Hydraulic piston to splined shaft 10 Nm {89 in-Ih)

4 Replace sealing caps inside VANOS unit with short needle
nose pliers.
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Cylinder Head Removal and Installation

4 Insert and secure VANOS sealing plugs (arrows) with new
sealing O-rings.

Tightening torque
Sealing plug 1o VANOS 50 Nm (37 ft-Ib)

4 install coclant pipe fasteners at base of eylinder head and
tighten fasteners {arrows).

NOTE —
Use naw sealing O-ring on coolant pipe.

— Install VANOS oil line banjo bolt with new seals. Attach oil
line to VANOS unit.

{5 y Tightening torque
e " I Oil line to VANOS unit
(banjo bolt) 32 Nm (24 ft-lb)

— Remove adjustable timing chain tensioner tool and reinstall
chain tensioner.

Tightening torque

Primary chain tensioner cylinder to
cylinder head 70 Nm (52 fi-Ib)

— Remove flywheel locking tool from transmission bell housing.
Replace special tool bore sealing plug.

— Remove camshatft locking tools from cylinder head.

@ install intake camshaft cover and cylinder head cover.

= Check for correct seating of half-moon seals (A) in back of
cylinder head cover.

= Use a small amount of Three Bond 1209 ® or equivalent
sealant at corners (B) of half-moon cutouts.

+ Seatf gasket and seal corners in front of cylinder head at
VANOS unit.

Tightening torque
Cylinder head cover to cylinder head (M8) 10 Nm (89 in-Ib)
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.. _-Cylinder Head Removal and Installation

a L2847

Install exhaust manifolds using new gaskets and nuts. Coat
manifold studs with copper paste priar to installing nuts.

Tightening torque

Exhaust manifold to cylinder head {(M7) 20 Nm (15 ft-Ib)

Install electrical harness connectors for oil pressure sender
and coolant temperature sensor before installing intake man-
ifold.

tnstall intake manifold:

Martifold mounting nuts: tighten to 15 Nm (11 fi-lb)
Fuel pipe bracket

Fuel pipe bracket

Vacuum pump bracket

Manifold mounting bracket

Tank venting valve bracket

Mounting bracket to manifold boit (M6)

Mounting bracket to cylinder block nut (M10), tighten to
47 Nm (33 ft-Ib)

© N Do ® N

tntake manifold installation is reverse of removal, noting the
following:

» Use new fuel injector seals.

* Carefully check intake manifold gasket and replace if nec-
essary.

* Inspect O-ring seal between mass air flow sensor and air
filter housing. To facilitate reassembly, coat seal with acid-
free grease.

o Use new fuel injector seals.

» Carefully check intake manifold gasket and replace if
necessary.

CAUTION—

When reattaching throttle assembly harness connector, con-
nector is fully tightened when arrows on connector and plug
fine up.

Tightening torque

Intake maniiold to cylinder
head (M7} 15 Nm (11 fi-Ib)

Mounting hrackel io cytinder block {(M10) 47 Nm (33 ft-Ib}

Mounting brackei to intake manifold (M6) 10 Nm {89 in-ib})
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Cylinder Head Removal and Installation

installation of the remaining parts is reverse or removal, not-
ing the following:

= Refill cooling system as described in 170 Radiator and
Cooling System.

» Change engine oil and filter as described in 020 Mainte-
nance.

o |f necessary, adjust accelerator cable.
* Reconnect battery.

CAUTION—
To prevent damaging the engine electronic systems, insitail all
ground wire previously removed, including the ground wires

for the ignition coils.

Tightening torque

Coolant drain plug to cylinder block 25 Nm (18 ft-l}
Radiator cooling fan to coolant pump 40 Nm (30 ft-Ib)
Radiator drain screw to radiator 2.5 Nm {22 in-ib}
Spark plug to cylinder head 25 Nm (18 ft-Ib}

CYLINDER HEAD REMOVAL AND
INSTALLATION (M62 ENGINE)

This procedure covers cylinder head removal and installation
for the M62 V-8 engine. Procedures for the M62 TU VANOS
engine are not covered in this manual.

intake manifold, left cylinder head, and right cylinder head re-
maval and installation are written as separate procedures.
The intake manifold must be removed before the cylinder
heads can be removed.

WARNING —
Due to risk of personal injury, be sure the engine is cold be-
fare beginning the removal pracedure.

Cylinder head removal and installation requires muitiple spe-
cial service tools. Read the entire procedure before beginning
the repair.

intake manifold, removal and installation,
M62 engine

Disconnect negative (-} bafiery cable.

CAUTION—
Prior to disconnecting the battery, read the battery discon-
nection cautions in 001 General Cautions and Warnings.
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- Cylinder Head Removal and Installation

4 Hemove top engine cover by releasing quick release fasten-
ers (arrows) by pressing down.

NOTE—
Earlier models may have an engine cover with pry off caps
and fasteners in place of guick release fasteners.

Remove left and right interior ventilation ducts (left side
shown):

» Release locking tabs (A} or locking strap (early models, not
shown).

* Release spring lock (B).
= Rotate duct inward (arrow) to remove.
* Disconnect electrical harness from hood light switch (C).

= Release locking clip and remove ventilation housing cover
(D}.

o Lift out housing from inner fender.
* Hemoval of right side ventilation housing is similar. -

Air filter housing assembly, removing:

» Disconnect electrical harness connectors from mass air
flow sensor {A) and temperature sensor (B).

* | oosen hose clamp (C).

= Remove filier housing mounting fastener (arrow) and re-
move filter housing with mass air flow sensor.
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Cylinder Head Removal and Installation

4 Fry out ignition coil cover trim caps, remove fasteners and
covers from left and right sides.

4 Disconnect throttle cables from throttle shaft {A) and remove
cables from support bracket (B).

4 Disconnect cable from jump start post {arrow} on left cylinder
head cover.

#HonlfeyPubiistiers.com=All Righis Resomved
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‘Cylinder Head Removal and Installation

« Disconnect the following electrical harness connectors:
» Knock sensors (A).

Thermostat (B).

» Throttle position sensor and idle valve (C).

= Camshait position sensor (D).

* Ignition coils (E).

« Remove mounting nuis (arrows) from wiring harness ducis.

« Release fuel injector cannectors by releasing spring clip
{arrow) on each injector.

e Lift up and remove electrical ducts and set to one side.

Z8enlleyPubliohers.cam=-Al Rights Reserved
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Cylinder Head Removal and Installation

4 Labe! and disconnect fuel lines from fuel rail by pressing lock-
ing sleeves (arrows) in to release lines.

NOTE —

BMW uses three styles of fuel line connections; a single use
clamp, a locking fitting that uses special tool 16 1 050 fo re-
lease; and a quick release sleeve (arrow) that disconnects
the line when depressed.

CAUTION—

* Fuel may be expelled under pressure. Do not smoke or
work near heaters or other fire hazards. Keep a fire extin-
guisher handy. Before disconnecting fuel hoses, wrap a
cloth around fuel hoses to absorb leaking fuel. Plug all
open fuel fines.

= Always unscrew fuel tank cap to refease pressure in
tank before removing fuel lines.

— Cap fuel lines and fuel rail inlets.

< Disconnect vacuum lines (A, B and C} from rear of intake ,
manifoid.

4 Working at rear of intake manifold, disconnect crankcase
ventilation vailve from pipe by prying up on lock (A) and slid-
ing tube forward (B).
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- Cylinder Head Removal and Installation

4 Remove intake manifold fasteners (A).

~  Carefully lift intake manifold off engine while checking that all
hoses and harnesses have been disconnected.

Left cylinder head, removing, M62 engine
— Remove intake manifold as described earlier.

— Remove left side exhaust manifold. See 180 Exhaust Sys-
tem.

- Drain engine coolant, then remove viscous clutch codling
fan. See 170 Radiator and Cooling System,

WARNING —

Use exirerme caution when draining and disposing of engine

coolant. Coolant is poisonous and lethal to hurnans and pets.

Pets are aitracted fo coolant because of its sweet smelf and

laste. Seek medical attention immediately if coolant is ingest-
ed.

4 Remove coolant manifold mounting fasteners and careiully
remove manifold.

NOTE —
Engine shown ramoved from engine bay.

4 Remove ignition coil {asteners and coils {noling location of
ground strap).

~ Remove spark plugs.
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Cylinder Head Removal and Installation:

4 Remove cylinder head cover fasteners (arrows) and remove
covers from left and right cylinder heads.

4 Remove oil distribution tubes from camshaft bearing caps
from left and right cylinder heads.

< Using crankshaft center bolt, turn crankshaft clockwise until
number one cylinder (passenger side front cylinder) is in
TDC overlap position {arrowy}.

NOTE —

Number one cylinder is at valve overlap when both the intake
and exhaust valves are starting to open {camshaft lobes fac-
ing down).

< Working at right cylinder head, loosen three accessible cam-
shaft sprocket fasteners {arrows) on boih intake and exhaust
camshafts approximately !/, turn.

CAUTION—

To prevent valve to piston contact when loosening camshatt
sprocket fasteners, caunterhold camshaft with 27 mm open-
end wrench, If necessary, grind outer side of wrench jaws lo

prevent damaging cylinder head,

2 EBlantleovaticiirnes cramadll Binkle FRorarune
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- Cylinder Head-Removal and Installation

4 Rotate crankshaft vibration damper to TDC position. Right
head camshaft lobes for number one cylinder should be in
position shown (arrows).

4 Working at right cylinder head {passengers side} loosen re-
maining sprocket fasteners (arrows) on both intake and ex-
haust camshafts approximately '/, turn.

4 Loosen and remove primary tirming chain tensioner {(arrow)
from upper timing chain cover an right head.

1)
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Cylinder Head Removal and Installation .

« Remove upper timing chain cover fasteners (A) and cover
from left cylinder head.

4 Remove fasteners from intake camshait sprocket {arrows)
on left cylinder head.

— Remove primary timing chain sprocket and suspend timing
chain using mechanics wire to prevent chain from dropping
into lower housing.

4 Turn crankshaft counterclockwise until 45 mark on crank-
shafi is aligned with boss on front fiming chain cover (arrow).
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~.Cylinder Head Removal and Installation

4 Loosen chain rail set screw (arrow) 3 full turns (do not re-
move).

NOTE —
Allen screw secures erankcase vent tube in cylinder head.

4 Loosen and remove chain guide rail fasteners (arrow).

4 Slide oil separator (A) out of crankcase vent connecting
bracket (arrows).

CAUTION—
When removing the cylinder head carefully press oil separa-

for outwards.

Q Loosen cylinder head bolts in sequence 1-10 as shown (ar-
rows} and discard used head bolts.

- Lift cylinder head off engine block while pressing out on oil
separatar.

CAUTION—
Be careful not to damage oil separator while removing cylin- -
der head. 5
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Cylinder Head Removal and Installation

502113381

Evaluate cylinder head as described in 116 Cylinder head
and valvetrain,

Left cylinder head, installing, M62 engine

Clean cylinder head and block sealing surfaces of gasket
debris, making sure no debris drops into coalant or oil pas-
sages.

Clean cylinder head bolt holes and check condition of
threads.

4 Check cylinder head locator sleeves (arrows) for damage.

CAUTION—

If the cyviinder head has been machined, a special 0.3 mm
thicker gasket should be instafled. The thicker gasket is avail-
able through an authorized BMW dealfer and should be
marked accordingly.

Place new cylinder head gasket over locating sleeve on
block.

4 The word "OBEN" or “TOP" {(arrow} printed on the gasket,

must face up.

Set left side cylinder head in position on cylinder bleck while
pressing oil separator outward.

CAUTION—

Make sure the crankshaft, which had been rotated approxi-
mately 45° opposite the direction of engine rotation from
TDC, is stillin that position before installing the cylinder head.
All pistons must be out of TDC position to prevent valve/pis-
fon contact.

Install new cylinder head bolts and washers finger tight. Be
sure not to remove coating from new cylinder head bolts.

4 Tighten cylinder head bolts in correct sequence (1-10) to

stage 1 forgue values.

A BEinhic 8ae
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... Cylinder Head Removal and Installation

< Using a torque angle gauge, tighten cylinder head boits to
specified torque angle in stages 2 and 3.

Tightening torques

Stage | 30 Nm (22 fi-Ib)
Stage [l +80°
Stage i +80°

If possible, confirm oil return pipe at bottom of separator is
correctly seated {(arrow).

NOTE —-
Fhoto shows lower timing case cover removed.

Remove old O-ring and install new O-ring (arrow) in angle
section.

Fress oil separator into angle section and install guide rail re-
taining screws.

Tighten allen screw (arrow) just until it makes contact with
crankcase vent tube angle section without play.

T

NOTE—
Allen screw secures crankcase vent tube in place. Do not
torque down.
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Cylinder Head Removal and Instaliation

< Using BMW special tool 11 3 430, or a 27 mm open-ended
wrench, rotate camshafts to cylinder 1 TDC position (until
markings point upwards).

< Install camshaft locking tool set (BMW special tool set 11 2
11 2 445 11 2 441 440) on right cylinder head (cylinders 1—4). Fit on cylinder
head without gaps.

Cylinders 1-4

rrn i

502116428a

( Install camshaft locking tool set (BMW special tool set 11 2
11 2 446 440) on left cylinder head (cylinder head 5-8). Fit on cylinder
T head without gaps.

11 2 242

Cylinders 5-

L {4 5021164253

4 Using crankshaft center bolt, rotate engine clockwise from
the 45° mark te TDC position (OIT aligns with casiing mark
on cylinder block).

i
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Cylinder Head Removal and Installation

4 Lock crankshaft in TDC position with BMW special tool 11 3
200 (arrow).

NOTE—
Boss for special tool 11 3 200 located at rear of engine oil

pan.

5021135811

4 Working at left cylinder head {driver's side) fit primary sprock-
et and chain to camshaft flange, centering threaded bores.

» |nsert bolts (arrows) and hand tighten.

502116833

< Install BMW special tool 11 3 390 into right timing case cover.
« Using BMW special tool 00 8 250, tighten adjusting screw .~
on 11 3 390 10 0.7 Nm {6.3 in-Ib).

NOTE —
BMVW special tool 00 8 250 is a flexible shaft torque wrench.

00 9 250 — Tighten sprocket retaining bolts in the following order:

All bolts on left eylinder head exhaust carnshaft
= 3 accessible bolts on right eylinder head exhaust camshaft
All baolts on left cylinder head intake camshaft

« 3 accessible bolts on right cylinder head intake camshaft
502113676 S
Tightening torques -

Sprocket bolts to camshaft flange 15 Nm (11 fi-lb) ==

— Remove camshaft and crankshaft locking tocls from engine.

— Using crankshaft center bolt, turn engine clockwise to access
remaining sprocket retaining bolts of right cylinder head cam-
shafts. Tighten remaining bolts.

Tightening torques -

Sprocket bolis to camshaft flange 15 Nm {11 fi-Ib)
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Cylinder Head Removal and Installation

P I T DS ¥ TR « TP T - T

Remove adjustable timing chain tensioner tool from timing
case cover and install primary timing chain tensioner with
new sealing washer.

Tightening torque

Chain tensioner cylinder to timing cover 65 Nm (48 ft-ib}

install oil supply lines and mounting nuts (arrows) to both
heads.

Tightening torque

Oil supply line nuts 10 Nm (7.5 ft-1b)

Remove old gasket from left timing cover, and clean gasket
surface.

Apply Three Bond 1209 ® sealant to joint between cylinder
head and timing cover (arrows).

Using a new gasket, install left timing cover with lower inner
fastener inserted in cover (arrow). Position cover in place
and iighten cover fasteners finger tight.

NOTE—
It is not possiblfe to install lower inner fastener after cover is
in place.
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. Cylinder Head Removal and instailation

‘( Remove left cylinder head cover gasket and install spacing
tool (BMW 11 1 412} in place of gasket.

— Install left cylinder head cover fasteners and tighten uniformly
in !/, turn steps.

Tightening torque
Cylinder head cover nuts 10 Nm (7.5 ft-Ib)

—~  Tighten left upper timing cover retaining bolts in two passes.

Tightening torgue
Timing chain cover to head 10 Nm (7.5 ft-Ib)

502113304

— Remove left cylinder head cover and BMW special tool 11 4
412,

4 Reinstail cylinder head covers to left and right cylinder heads
using new gaskets.

» Check for correct seating of half-moon seals {A) in back of
cylinder head cover.

» Use a small amount of Three Bond 1209 @ or equivalent
sealer at corners (B) of half-moon cutouts.

— Install left cylinder head cover fasteners and tighten uniformly
in '/, turn steps.

— Install exhaust manifolds using new gaskets and fasteners.
See 180 Exhaust System.
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Cylinder Head Removal and Installation

Remainder of installation is reverse of removal, noting the fol-
lowing:
« Use new gaskets when mounting intake manitold. Tighten

nuts finger tight first, then torque to specification in stages
warking diagonally from center out.

= Be sure to reinstall ignition coil ground straps at cylinders
no. 3 and no. 7. See 120 Ignition System.

* Reinstall cooling fan and shroud. See 170 Radiator and
Cooling System.

» Reiill and bleed cooling system as described in 170 Radi-
ator and Cooling System.

« Change engine oil and filter as described in 020 Mainte-
nance.

CAUTION—
To prevent damaging engine electrical systems, be sure to in-

stall all ground wires previously removed.

Tightening torques

Camshaft sprocket to camshaft 15 Nm (11 fi-lb)
Coolant manifold to cylinder head 10 Nm (7.5 ft-Ib})
Cylinder head cover nuts 10 Nm (7.5 ft-Ib)
Exhaust manifold to head 22 Nm (17 ft-Ib)
Engine mounts to subframe 42 Nm (30 fi-Ib)
Spark plugs to cylinder head 22 Nm (17 ft-Ib)

Right cylinder head, removing, M62 engine

Remaove left side exhaust manifold. See 180 Exhaust Sys-
tem.

Remove intake manifold. See intake maniiold, removal
and installation, M62 engine.

Drain engine coolant. See 170 Radiator and Cooling Sys-
tem.

WARNING —

Use extreme caution when draining and disposing of engine

coolant. Coofant is poisonous and lethal fo humans and peis.

Pets are attracted to coolant because of its sweet smell and

taste. Seek medical attention immedialely if coolant is ingest-
ed.

Remove engine coolant manifold mounting fasteners and
carefully remove manifold.

NOTE —
Engine is shown removed for clarity.

11
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.. Cylinder.Head Removal and Installation

= Remove viscous cluich cooling fan. See 170 Radiator and
Cooling System.

< Hemove ignition coil fasteners and coils (noting location of
ground strap).

* Remove spark plugs.

4 Remove cylinder head cover fasteners (arrows) and remove
covers from right and left cylinder heads.

< Hemove oil distribution tube fasteners and remove tubes
from both cylinder heads.

4 Using crankshaft center bolt, turn crankshaft clockwise until
number one cylinder (front cylinder right side) is in TDC (ar-
rows).
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Cylinder Head Removal and Installation

el b E L.

4 Work at left side cylinder head loosen three accessible cam-
shaft sprocket fasteners (arrows) on both intake and exhaust
camshafts approximately '/ turn.

CAUTION—

To prevent valve to piston contact, counterhold camshalt with
27 mm open-end wrench whenever loosening or tightening
camshaft sprocket fasteners. If necessary, grind outer side of
wrench jaws fo prevent damaging cylinder head.

4 Rotate crankshaft one complete rotation to TDC overfap.
Right (passenger's side of engine) side camshaft lobes for
number one cylinder should be in overlap position as shown
{arrows).

« Working at left cylinder head, loosen remaining sprocket fas-
teners (arrows) on both intake and exhaust camshafts ap-
proximately '/, turn,

|
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Installation

Cylinder Head Removat ant

4 Loosen and remove primary timing chain tensioner (arrow)
from right cylinder head.

4 Remove camshaft position sensor (arrow) from upper timing
chain cover on right cylinder head.

— Hemove dip stick tube support fastener.

4 Remove upper timing chain cover fasteners (A) and remove
cover from right cylinder head.

502113409
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4 Remove fasteners from intake camshaft sprocket {arrows)
on right cylinder head.

— Remove primary timing chain sprocket and suspend timing
chain using mechanics wire to prevent chain fram dropping
into iower housing.

“5021156A8

< Turn crankshaft counterclockwise until 458° mark on crank-
shaft is aligned with boss on front timing chain cover (arrowy).

4 Loosen cylinder hiead bolis in sequence 1—10 as shown (ar-
rows) and discard used head bolts.

—  Evaluate cylinder head. See 116 Cylinder head and val-
vetrain.
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- Cylinder Head Removal and Installation

Right cylinder head, installing, M62 engine

— Ciean cylinder head and block sealing surfaces of gasket de-
bris, making sure no debris drops into coolant or oil passag-
es.

CAUTION—

To prevent valve fo piston contact when tightening camshaft
sprocket fasteners, counterhold camshaft with 27 mm open-
end wrench. If necessary, grind outer side of wrench jaws fo

prevent darmaging cylinder head.

— Check cylinder head bolt holes and condition of threads. Re-
move debris and liquids from holes.

4 Check cylinder head locator sleeves {arrows) for damage.

CAUTION—

If the eylinder head has been machined, a special 0.3 mm
{0.011 in.) thicker gasket should be instalted. The thicker gas-
ket is available through an authorized BMW dealer and
should be marked accordingly.

— Place new cylinder head gasket over locating sleeve on
block.

4 The word “OBEN" or "TOP” {arrow} printed on the gasket,
must face up.

CAUTION—

Male sure the crankshafi, which had been rofated approxi-
malely 45° opposite the direction of engine rotation from
TOC, is still in that position before instafling the cylinder head.
All pistons rmust be out of TDC position to prevent valve/pis-
fon contact.

— Install new cylinder head bolts and washers finger tight. Be
sure not to remove coating from bolts.

4 Tighten cylinder head belts in correct sequence {(1-10) to
stage 1 torgue values,
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Cylinder Head Removal and Installation .~

4 Using a torgue angle gauge, tighten cylinder head bolts to
specified torque angle in stages 2 and 3.

Tightening torques

Stage | 30 Nm {22 ft-Ib)
Stage 11 +B0°
Stage It +80°

4 Using BMW special tool 11 3 430, or a 27 mm open-ended
wrench, rotate camshafts until marker bores (drilled holes)
point upwards (arrows).

CAUTION—

Do not damage cylinder head with wrench. If necessary,
grind auter side of wrench jaws to prevent damaging cylinder
head.

, 4 Install camshatft locking tool set (BMW special toof sef 11 2
11 2 445 11 2 441 440) on right cylinder head. Fit tools on cylinder heads with-
out gaps.

§502116429a

4 Install camshatt locking tool set (BMW special fool set 11 2
112 242 1 % 446 440) on left cylinder head. Fit tools on cylinder head without
gaps.

Cylinders 5-8
It 1w

5021164258
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. .Cylinder Head Removal and Installation

4 Using crankshaft center boif, rotate engine clockwise from
the 45° before TDC up to TDC position (OIT aligns with cast-
ing mark on cylinder block).

4 Lock crankshaft in TDC position with BMW special tool 11 3
200 (arrow).

NOTE—
Special tool boss located at the rear of upper engine oil pan.

~  Working at right cylinder head (cylinder 5-8) fit primary
sprocket and chain to camshaft flange.

< Press timing chain tensioner rail agéfnst timing chain (white
arrow) to check that fastener holes are centered in sprocket
slots (black arrows).

NOTE—
If necessary, remave sprocket and realign position.

4 Fit sensor gear with mark pointing up (arrow).

— Insert boits and hand tighten.
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Cylinder Head Removal and Installation .

4 Install BMW special tool 11 7 380.

502113512

4 Install special tool 11 3 380 into special tool 11 7 380 and
tighten tensioner (11 3 390) to 0.7 Nm (6.3 in-Ib) using spe-
cial tool 00 9 250,

NOTE—

— Tighten sprocket retaining bolts in the following order:
» 3 accessible bolts on left exhaust camshaft
= All bolts on right exhaust camshaft
s 3 accessible bolts on left intake camshaft

i1 7380 s All bolis on right iniake camshaft

5021136513

Tightening torque

BMW special tool 00 9 250 is a flexible shaft torque wrench.

Sprocket bolts to camshait flange 18 Nm (11 fi-Ib)

— Remove camshaft and crankshaft locking tools from engine.

- Using crankshaft center bolt, turn engine clockwise to access
remaining sprocket retaining bolts of left cylinder head cam-
shafts. Tighten remaining bolts.

Tightening torque

Sprocket bolts to camshaft flange 15 Nm (11 ft-ib)

— Bemove BMW special tool 11 3 390 and 11 7 380 irom right
cylinder head.

— Remove used gasket from right timing chain cover, ciean
gasket suriace.

Q Install new gasket and apply three Bond 1209 ® sealant to
joint between cylinder head and timing cover (arrows).

£ BentleyPublishers.com-All Rights Roserved
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4 Reptace sealing O-ring (arrow) in right cylinder head before
installing upper timing chain cover.

4 Install il supply lines and mounting nuts on both heads (ar-
rows).

-~ Using a new gasket, install upper timing chain cover on right
head and tighten cover fasteners finger tight.

4 Remove right cylinder head cover gasket and insiall spacing
tool {BMW 11 1 411) in place of gasket.

-~ Install right cylinder head cover fasteners and tighten uni-
formly in /5 turn steps.

Tightening torgue

Cylinder head cover fasteners 10 Nm (7.5 ft-Ib)

— Tighten right upper timing cover retaining fasteners in two
passes.

1 S i) ‘ e
\ ﬁ 3 B2 113674

Tightening torque

Upper timing chain cover 10 Nm (7.5 tt-b) —

-~ Reinstall primary timing chain tensioner with new sealing
washer.

Tightening torque

Chain tensioner to timing cover 65 Nm (48 fi-Ib) -----

— Remove right cylinder head cover and remove special spac- j
ing tool 11 4 411. —
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Cylinder Head Removal and Installation

( Reinstall cylinder head covers to right and left cylinder heads

using new gaskets.

» Check for correct seating of half-moon seals (A) in back of
cylinder head cover.

» Use a small amount of Three Bond 1208 ® or equivalent
sealer at corners (B) of half-moon cutouts.

Install cylinder head cover fasteners and tighten uniformly in
l/, turn steps.

Tightening torgue

Cylinder head cover fasteners 10 Nm (7.5 fi-Ib)

Install exhaust manifolds using new gaskets and fasteners.
See 180 Exhaust System.

Refill and bleed cooling system as described in 170 Radiator
and Cooling System.

Change engine oii and filter as described in 020 Mainte-
nance.

CAUTION—
To prevent damaging engine electrical systems, be sure to in-
stall all ground wires previously removed.

Tightening torgues

Camshaft sprocket to camshaft 15 Nm (11 fi-Ib)
Coaolant manifold to cylinder head 10 Nm {7.5 ft-Ib)
Cylinder head cover nuts 10 Nm (7.5 ft-Ib)
Exhaust manifold to head 22 Nm (17 fi-ib)
Engine mount to subframe 42 Nm (30 ft-b)
Spark plugs to cylinder head 22 Nm {17 ft-Ib)
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Cylinder Head and Valvetrain

GENERAL

This group covers cylinder head and valvetrain service and
repair. Some of the repair procedures described here require
thai the cylinder head first be removed as described in 113
Cylinder Head Removal and Installation.

NOTE—
= For timing chain and VANOS repalr information, see 117
Camshaft Timing Chain.

o |f it js determined that the cylinder head will require signif-
icant reconditioning work, a remanufactured cylinder head
may be a good alternative. Remanufactured cylinder
heads are available from an authorized BMW dealer.

The information given in this repair group is organized ac-
cording to engine code. For engine application information,
see 100 Engine-General.

For specific repair procedures, refer to the appropriate repair
group:

s 020 Maintenance

= 100 Engine-General

¢ 113 Cylinder Head Removal and Installation
= 117 Camshaft Timing Chain

170 Radiator and Cooling System

Special Tools

Special BMW fools are required for most cylinder head setr-
vice described in this repair group. Many of these tools are ex-
pensive and only available through an authorized BMW
dealer. Ii the special tools are not available, have the cylinder
head removed and disassembled by an authorized BMW
dealer. Be sure to read each procedure thoroughly before
starting a job to determine which special tools and equipment
will be necessary.

Most of the repairs to a cylinder head require precision ma-
chine work to specific tolerances. This type of work should be
periormed by an authorized BMW repair facility or an ASE
certified machinist.

4 Torque wrench with flex shaft

{Tool No, BMW 00 9 250}
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- Cylinder Head and Valvetrain

112443

113270

4 Upper timing cover seal seat tool set
(Tool No. BMW 11 1 410)

@ Crankshatft locking tool
(Tool No. BMW 11 2 300)

4 Camshaft locking tools set (V-8, cyl. 1-4)
(Tool No. BMW 11 2 440)

< Camshaft locking tools set (V-8, cyl. 5-8)
{Tool No. BMW 11 2 440)

4 Camshait locking tools set {6-cylinder)
(Toot No. BMW 11 3 240)

< Camshaft bearing cap tensioning jig (6-cylinder)
(Tool No. BMW 11 3 260/270)

©RentleyPyblishers.com=All Rights R d
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Cylinder Head and Valvetrain .=~

113281 ; D

113282 ?
\

Fat =P 1o A

< Secondary timing chain tensioner locking pin set {6-cylinder)
{Tool No. BMW 11 3 290)

« Secondary timing chain tensioner locking pin (V-8)
(Tool No. BMW 11 3 310)

4 Adjustable primary timing chain tensioner tooi {V-8)
(Tool No. BMW 11 3 3580)

4 Camshaft installation tool (V-8)
{Tool No. BMW 11 3 430)

« VANOS compressed air fitting
{Tool No. BMW 11 3 450)

4 Adjustable primary timing chain tensioner tool (6-cylinder)
(Tool No. BMW 11 4 220)
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- Cylinder Head and Valvetrain

4 Double VANOS set-up bracket
(Tool No. BMW 11 6 150)

4 Double VANOS secondary timing chain/camshait sprocket
satup tool (Tool No. BMW 11 6 180)

/

4 Timing chain tensioner bracket (V-8)
% (Tool No. BMW 11 7 380)

CYLINDER HEAD

This section provides the specifications and special recondi-
tioning information necessary to repair the cylinder heads
covered by this manual.

The disassembled cylinder head should be inspected for
warpage and cracks. Check the valve guides and valve seats
for wear before machining a warped head. Always decarbon-
ize and clean the head before inspecting it.

Visually inspect the cylinder head for cracks. If a cracked cyl-
inder head is suspected and no cracks are detected through

the visual inspection, have the head further tested for cracks
by an authorized BMW dealer or an ASE certified machinist.

A cracked cylinder head must be replaced.

NOTE —

When disassembling and inspecting the cylinder head, be
sure to check the camshatt carrier bearing surfaces using a
straight edge for warpage, and check the lifter bores for wear.

A high-guality straight edge can be used to check for
warpage. A warpage of 0.05 mm (0.002in.) is acceptable
without machining. A warped cylinder head can be machined
provided no more than 0.3 mm (0.012 in.} of material is re-
moved. [f further machining is required, the head should be
replaced. Removing more than this amount will reduce the
size of the combustion chamber and adversely affect engine
performance. A 0.3 mm thicker head gasket for machined
heads is available from an authorized BMW parts depart-
ment.

HentleyFublishers.com-All Hinhts Reserved
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Cylinder Head and Valvetrain -

4 Before machining the head to correct for warpage, measure

the total height (A) {thickness of the cylinder head). Minimum
height specifications are given in Table a. Cylinder head
height.

NOTE —
6 cylinder and V-8 engines share cylinder head height spec-
ifications.

Table a. Cylinder head height

New Minimum height (A}
140.0 mm (5.512 in.) 139.7 mm (5.500 in.)

Valves, leak test

To test the valves for leakage, the cylinder head must be dis-
assembled with camshafts and camshaft carriers removed.
With valve assemblies and spark plugs installed, place the
cylinder head on a workbench with the combustion chamber
facing upward. Fill each combustion chamber with a thin non-
flammable liguid. After fifteen minutes, check the level of the
fluid. If the fluid level in any cylinder dreps, that cylinder is not
sealing properly.

Camshaft wear

Camshaft wear is usually caused by insufficient lubrication.
Visually inspect camshaft lcbes and journals for wear. Cam-
shaft wear specifications are given in Table b. Camshaft
wear specifications.

CAUTION—
If the camshaft is being replaced due to cam lobe wear, it is
recommended that the corresponding fifters should also be

replaced to avoid damaging the new camshaft.

Table b. Camshaft wear specifications

6 cylinder engines V-8 engines
Axial play 0.150-0.33C mm 0.200-0.360 mm

(0.0060-0.013 in.) (0.008 - 0.014 in.)
Radial ptay 0.020-0.054 mm 0.040-0.074 mm

(0.0008-0.0021 in.} (0.016 - 0.029 in.)
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~Cylinder Head and Valvetrain

0012518

Hydraulic lifters, checking and replacing

4 Seli-adjusting hydraulic lifters {A) keep the valve clearances

within a limited working range. Hydraufic lifters are sealed
units and require no maintenance. Section view of camshaft
(B) and valve with conical valve spring (C) shown.

Under some circumstances, such as a cold start, the cam fol-
lowers may emit noise. Hydraulic lifter noise is usually a high-
pitched tapping or chattering noise. In most instances, this is
considered normal as lang as the noise goes away in a few
minutes (maximum 20 minutes). If the noise does not go
away, either the lifter is fauity or the oil pressure to the lifter is
low. Hydraulic lifter replacement requires that the camshaft
first be removed.

NOTE —

Before checking hydravulic lifters, make sure engine oil is
fresh and at the proper level. Slicky lifters can be the result of
sludge build up in the cylinder head and liffers.

Run engine until it reaches normal operating temperature.
Shut off engine.

Working inside luggage compartment, disconnect negative
battery cable.

CAUTION-- e

» Prior fo disconnecting battery cable, read the batlery dis-
connection cautions given in 001 General Cautions and
Warnings.

« Disconnecting the battery may erase fault code(s)
stored in control modufe memaory. Checlk for fault codes
using special BMW diagnostic equipment ptior to dis-
conneciing the battery.

Remove left and right interior ventilation duct (left side

shown):

» Felease plastic locking tab (A) or release locking tabs on
top of duct (later models).

¢ Rotate duct counterclockwise to unlock from bulkhead and
remove (arrow).

ERonttinvPuldishers com=All Rinkty Resoreed
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Cylinder Head and Valvetrain

Q 8-cylinder models: remove plastic top covers:
= Pry out caps (arrows).
= Remove fasteners and covers.

4 V-8 madels: remove plastic top covers:

* Press down on locking pins (arrows) to release locks and
remove top cover.

= Pry out caps (A) from covers.
» Remove fasteners and covers.

4 Lift metal latch on coil harness connectors and disconnect
harness connectors from coils. 6-cylinder shown, V-8 similar.

— Remove coil grounding straps.

NOTE —
Make note of ground wire at mounting studs arrangement
during removal.
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4 Remave ignition coils and spark plugs.

4 V-8 models: remove mounting nuts (arrows) from wiring har-
ness ducting.

4 V-8 models: disconnect fuel injector electrical connectors
from injectors:

= Pry ane corner of wire lack clip (arrow) on first injectar.
* Repeat for all injectors.
= Lift wire ducts off and set aside,

— V-8B models: disconnect battery jump start post terminal from
left cylinder head cover.

—  @-cylinder models: remove oil filler cap and unclip ventcon- 7

nection from cylinder head caver.

— Remove cylinder head cover mounting fasteners and re-
move cylinder head cover(s).

S 502113785

NOTE—

The cylinder head cover mounting bolt insulators and gas-
kets should be reinstalled in their original locations. Make
note of their arrangement during removal.
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2021972

RamiouBublichne

< Remove oil baffie cover from above intake camshafi(s).

rama A Rinhts P

Rotate engine at crankshait vibration damper center bolt in
normal direction of rotation {clockwise) until camshaft lobe of
litter to be tested points away from the lifter, allowing valve to
be completely closed.

Use a plastic or wooden stick to press down on top of lifter
with approximately 3.5 Nm (2.25 fi-Ib) of force.

= If the lifter collapses slightly as though spring loaded, air
may be trapped in the lifter.

NOTE —

Air trapped in hydraclic lifters may result from oil foaming (air
being drawn in by the oil pump). This may be caused by a
faulty ofl pump controf valve O-ring; leaking oil pump pickup
gasket; or by oif starvation to pump.

Press doWh on top of lifter for 10 to 15 sedbnds using apprbk—
imately 6 to @ Nm (4.5 to 6.75 ft-lb} of force.
 |f any clearance is created between the lifter and the cam-

shaft lobe, the check valve in the lifter is not closing. Re-
place lifter,

To replace a hydraulic lifter, remove appropriate camshaft.
Refer to camshaft removal procedures given in Camshaft
and lifter removal and installation.

Once camshaft is removed, withdraw faulty lifter{s) and re-
pltace with new lifter(s). Inspect lifter bores for wear and scor-
ing at arrows.

Reinstall camshafis. See Camshaft and lifter removal and
installation.

T
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4 Install intake camshaft oil baffle cover and eylinder head cov-
er:

« Check for correct seating of half-moon seals (A) in back of
cylinder head cover.

= Use a small amount of Three Bond 1209 ® or equivalent
sealant at corners (B} of half-moon cutouts and corners in
front of cylinder head at joint to timing chain cover.

» Align cover at front and rear, then alternatively tighten fas-
teners from inside o outside.

Tightening torque

Sparik plug to cylinder head 25 Nm (18 fi-Ib)
Ignition coils 1o cylinder head 10 N (7.5 ft-Ib)
Cylinder head cover to cylinder head 10 Nm (89 in-Ib)
(M6 screws)

CAMSHAFT AND LIFTER REMOVAL.
AND INSTALLATION

The camshafts can be removed with the cylinder heads
modnted on the engine (in the car).

On 8-cylinder engines there are two different procedures giv-
en, depending on whether the engine is equipped with single
YANOS {M52 engine) or double VANOS (M52 TU or M54 en-

For V-8 engines, camshaft removal and installation proce-
dures are only inciuded for the non-VANOS (M62) engine.
Camshatft removal and instailation for the VANOS equipped
V-8 (M62 TU) is not covered in this manual.

Special BMW service tools should always be used {o remove
and install the carnshafts. Removal of the camshafts without

the special tools can result in cylinder head damage and cam-
shaft breakage.
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Camshaft and lifter removal and installaiion
(M52 engine)

Camshafts and lifters, removing (M52 engine)

WARNING —

= The process of evenly loosening the camshaft bearing cap
nuts is NOT an acceptable method of removing the cam-
shafts. Special tools should always be used to remove the
camshafts. Be sure to read the procedure through before
starting a job.

= Allow engine to cool befare beginning this procedure.

—~ Disconnect negative {(—) cable from battery.

CAUTION—

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

-~ Remaove VANOS control unit from cylinder head. See 117
Camshaft Timing Chain.

< Remove loosened bolts {arrows) from front of exhaust
sprocket.

4 Remove retaining nuts (arrows) from intake camshaft
sprocket.

T
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4 Remove outer thrust washer, spring plate, and inner thrust
washer.

/-@2 502116403

4 Remove both camshait sprockets with secondary timing
chain.

NOTE —
Keep chain and sprockets together as an assembly for easier
installation.

4 Remove thrust washer studs {arrows) and remove thrust
washer,
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4 Remaove sensor gear {arrow).

4 Remove secondary timing chain tensioner retaining bolis
{arrows) and remove tensioner.

4 Remove timing chain guide retaining bolis (arrows) and
remove guide,

A
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« Remove primary timing chain tensicner plug (arrow) and pri-
mary tensioner.

CAUTION-—
Primary timing chain tensioner is under spring pressure.

« Remove primary timing chain sprocket and timing chain from
exhaust camshaft.

— Remove crankshafi locking tool (BMW 11 2 300) from
fiywheel (instalted during VANOS removal).

4\ Lift timing chain (hotding under tension) and rotate engine
counterclockwise 30° fromTRC, L.

* Suspend timing chain with mechanic’s wire.
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4 Remove cylinder head cover retaining studs (arrows) from

center and rear of cylinder head.

4 Remove spark plugs and install BMW special tool 11 3 260

(A) and 11 3 270 (B) to cylinder head. Tighten toof retaining
bolts in spark plug bores. Do not avertighten bolts.

Tightening torque

BMW special tool 11 3260/11 3270 1o 23 Nm (17 ft-Ib)
cylinder head

Remove intake camshaft bearing cap for cylinder number T,

CAUTION—

Intake camshaft bearing cap 1 is centered with adapter
sleeves. To-avold camshaft:damage, it must be removed be-
fore any other caps.

« Turn eccentric shaft on special tool until pressure is applied

e M e htte Bs

to camshaft bearing caps.
Remove remaining bearing cap mounting nuts.
Slowly release pressure on camshaft bearing caps by turning

eccentric shaft. Remove bearing caps and camshaft. Repeat
procedure on remaining camshatft.

CAUTION-—
Camshaft bearing caps must be reinstalled in their original lo-
cations.

NOTE—

= The camshaft bearing caps are coded with a letter and a
number. For example, “A1" is the first exhaust camshaft
bearing cap at the front of the engine, and "E1"is the intake
camshaft bearing cap at the front of the engine.

» The camshafts are stamped with a code letter - "E” for the
intake side and "A” for the exhaust side.

e "E"js for Einfafl, (German for intake) and "A” is for Auspuff,

 (German for exhalist).

19
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4 Secure hydraulic lifters in lifier bores using BMW special tool
11 3 250, or remove lifters using a magnetic pick-up {ool.

{ Remove camshalt bearing cartier from cylinder head.

J é CAUTION—

Camshaft bearing carriers must ba reinstalled in their original
locations (E for intake and A for exhausi).

NOTE—

« Do not let hydraulic lifters fall out as the carnshaft carrier is
removed.

= Hydraufic lifters should be stored in an upright position.

* Used hydraulic lifters must be replaced into original lifter
bores.

13 e

Camshafts and lifters, installing (M52 Engine)

Lubricate camshafts, camshatft carriers, bearing caps, hy-
draulic lifters, friction washers, splined shafts and spline hubs 3
with assembly iubricant before instaliation. "*"”

CAUTION—

Make sure the crankshaft, which had been rotated approxi-
mately 30° opposite the direction of engine rotation from
TDC, is stifl in that position before lowering the camshafis into
position. All pistons must be out of TDC position o preveni
valve/piston interference when the camshafts are installed.

T

4 Before installing camshait carriers, examine bearing bores
(arrows) on hydraulic lifter beres for signs of wear,

O

noziozel e
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« Install camshaft carriers with hydraulic litters inta cylinder
head. Note marks on carriers: (E) for intake side and (A) for
exhaust side.

{ Center camshafi carrier on pins (arrows) at bearing posi-
tions 2 and 7.

4 Install camshafts with number 1 cylinder camshatft lobes fac-
ing each other (arrows).

CAUTION—

A minimum waiting time is required for the hydraulic lifters to
“bleed down” after insialling the camshafis into the cylinder
head, before bringing the pistons to TDC. When the cam-
shafts are removed, the hydraulic lifters can expand. This ex-
pansion can cause increased valve lift when the camshafis
are bofted down, possibly resulting in piston interference.

Camshaft installation waiting times

68°F (20°C) or above 4 minutes
50--68°F {10—-20°C}) 11 minuies
32-50°F (0-10°C) 30 minutes
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~ Remainder of installation is reverse of removal, noting the
following:

¢ See 117 Camshaft Timing Chain for VANOS conirol unit
installation.

Tightening torques

Camshait bearing caps to cylinder head (M7) 15 Nm (11 ft-Ib)
Cylinder head cover to cylinder head {ME) 10 Nmi (89 in-ib)
Spark plugs (M12) 23 Nm (17 ft-Ib)

Camshaft and lifter, removal and
installation (M52 TU and M54 engine)

Camshafits and lifters, removing
(M52 TU and M54 engine)

WARNING —
Allow engine to cool before beginning this procedure.

— Disconnect negative (—) cable from battery.

CAUTION—
Prior to disconnecting the baltery, read the baitery discon-
nection cautions in 001 General Cautions and Warnings.

~  Remove VANQS control unit. See 117 Camshait Timing
Chain.

4 Remove primary timing chain tensioner (arrow).

CAUTION—
Primary fiming chain tensioner is under spring pressure.
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{ Press down on secondary chain tensioner and lock into place
using BMW special tool 11 3 292, or a thin driit or pin.

{ Remove exhaust camshafi impulse whee! mounting nuts
(arrows). Remove impulse wheel (A).

4 Remove spring plate (A).

'( Remove intake camshaft sprocket mounting nuts {arrows)
and remove spring plate (labelled FRONT),

19!%
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« Remove torx screws from exhaust camshaft sprocket
(arrows).

< Lift off exhaust and intake sprockets together with secondary
chain, thrust spacer (A) from exhaust camshaft, and splined
shaft (B} from intake camshaft.

CAUTION—

Splined shafts share the same part number for both intake
and exhaust camshafts. Used splined shafts must be rein-
stalled in their original locations.

( Place intake and exhaust sprockets in BMW special tool 11 6
180. Position spline gap on intake sprocket (arrow) as
shown.

4 Remove exhaust camshafl splined sleeve (A) and shaft (B). -
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< Remove secondary chain tensioner mounting bolts (arrows)
and remove tensioner with locking tool in place.

4 Remove primary chain sprocket mounting studs (arrows) on
exhaust carmnshaft.

NOTE — ;
Counterhold camshafts when loosening. ’

4 Lift primary chain sprocket off exhaust camshaft. Remove
sprocket from chain.
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4 Place timing chain on end of exhaust camshaft.

« Do not remove end spline retaining screws from camshafts
(arrows).

CAUTION—-
The end spline retaining screws precisely locate the end
spfines to the camshafts. Do not loosen these screws.

4 Hemove locating siuds {arrows) from intake camshafi. Lift
off intake camshaft thrust spacer (A) and impulse wheel (B).

- %502113845

4 Remove cylinder head cover mounting studs {(arrows) from
center of cylinder head.

— Remove crankshaft locking tool (BMW special tool 11 2 300)
from crankcase.
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4 Lift primary chain and hold under tension, rotate engine

against direction of rotation (counterclockwise) approximate-
ly 30°.

CAUTION—
To prevent damaging valves while working on camshatts, no
pistons should be in the TDC position.

Remove BMW special tool set 11 3 240 from rear of cylinder
head.

4 Remove retaining nuts (arrows) and bearing cap 1 of intake

camshaft.

CAUTION—
Intake camshaft bearing cap 1 is centered with adapler
sleeves. To avoid camshaft damage, it must be removed be-

fore any other caps.

4 Fit BMW special tools 11 3 260 (A) and 11 3 270 (B) to cylin-

der head-and screw long bolis (arrows) into spark plug
threads. Tensioners wilt align with the bearing caps on the in-
take camshaft.

CAUTION—
Do not over torque bolls info spark plug holes.

4 Turn eccentric shaft of special tool to pretension intake cam-

shaft bearing caps. Remove nuts on remaining bearing caps.

Slowly release tension on eccentric shaft and remove BMW
special tools. Remove bearing caps and set aside in order.
Remove camshaft and store safely.

CAUTION—
Carnshalt bearing caps must be installed irt their original lo-
cations.
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NOTE —

« The camshaft bearing caps are coded with a letter and a
number. For example, "A1" is the first exhaust camshaft
bearing cap at the front of the engine, and “E1” is the intake
cammshaft bearing cap at the front of the engine.

» The camshafts are stamped with a code letter - "E" for the
intake side and “A" for the exhaust side.

e “E”is for Einiap, (German for intake)} and "A" is for Auspuff,
(German for exhaust).

Repeat procedure for exhaust camshatft.

Secure hydraulic lifters in lifter bares using BMW special tool
11 3 250, or remove lifters using a magnetic pick-up tool.

CAUTION—
Used hydraulic lifters must be reinstalied in original lifter
bores.

0021081

Remove lower camshaft bearing carriers from cylinder head.

CAUTION—
Camshaft bearing carriers must be reinstalfed in their original

locations (E for intake and A for exhaust).

N - .

NOTE —
¢ Do not allow hydraufic lifters to fall ouf of camshaft carriers.

e Hydraufic lifters should be stored in an upright position.

Camshaits and lifters, installing (M52TU and M54 engine)

Lubricate camshafts, camshait carriers, bearing caps, hy-
drauiic lifters, friction washers, splined shafts and spline hubs
with assembly lubricant before instaliation.

CAUTION—

Make sure the crankshaft, which had been rotated approxi-
maltely 30° opposite the direction of engine rotation from
TDC, is stilfin that position before lowering the camshatis into
pasition. Afl pistons must be out of TDC position to prevent
valve/piston interference when the camshafts are installed.

Lift timing chain and place exhaust cam onto exhaust cam-
shaft carriers. Place intake camshaft on camshaft carrier.

ST
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« Before installing camshatt carriers, examine bearing bores
(arrows) on hydraulic lifter bores for signs of wear.

4 Install camshait carriers with hydraulic lifters into cylinder
head. Note marks on carriers: (E} for intake side and (A) for
exhaust side.

4 Center camshatft carrier on pins {arrows} at bearing
positions 2 and 7.
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502113850

502113851

4 Rotate camshaits so that intake and exhaust lobes for cylin-
der 1 face each other {(arrows).

CAUTION—

A minimum waiting time is required for the hydrauic fifters to
‘bleed down” after instalfing the camshafis into the cylinder
head, before bringing the piston to TDC. When the camshafts
are removed, the hydraulic lifters can expand. This expan-
sion can cause increased valve lift when the camshafts are
bolted down, possibly resuiting in pistont interference.

- Place bearing caps on cams, but do not install retaining nuts.

4 Fit BMW special tool 11 3260 (A) and 11 3 270 (B) to cylinder
head over intake camshaft and screw long bolts {arrows)
into spark plug threads.

CAUTION—
Do not overtighten bolts into spark plug holes.

<«

S Turn eccentric shaft of special tool to pretension bearing
caps. Install and torque nuts on intake camshaft bearing
caps.

Tightening torque

Camshatft bearing cap 1o cylinder head (M7) 14 Nm (10 #t-Ib)

- Release tension on eccentric shaft and remove BMW special

tools 11 3 260/270.

- Repeat procedure for exhaust camshatt,

NOTE—
Observe waiting time for lifter bleed down before continuing
with camshaft insialiation.

Crankshaft / valve timing waiting times

68° F {20° C)} and higher 5 minutes
50 —-68°F (10 -~ 20°C) 15 minutes
32 -50°F {0~ 10°C) 30 minutes
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Double VANOS timing
chain componentis

Impulse wheel mounting nut

2. Exhaust camshaft impuise
wheel

3. Spring plate, exhaust

4. Thrust spacer (T = 3.5 mm)

5. Splined shaft

6. Torx screw

7. Exhaust camshait secondary

sprocket
Secondary timing chain
Splined sleeve
10. Primary sprocket
11. Threaded stud
12. Secondary chain tensioner
13. Secondary chain lower guide
14. Sprocket mounting nut
15. Spring plate, intake
16. Splined shaft
17. Intake camshaft sprocket
18. Locating stud
19. Thrust spacer
20. Intake camshaft impulse wheel

T
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Doubie VANOS secondary timing chain components,
installing (M52 TU, M54 engine)

< Secure camshafts in TDC position using BMW special tool
set 11 3 240.

4 If necessary, turn camshaft so that special tools are squarely
seated on cylinder head.

4 Lift timing chain and hold under tension.

T HentieyPubishers com=-All Rights Reserved
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Cylinder Head and Valvetrain.

4 While maintaining tension on timing chain, rotaie crankshait
at vibration dampener from 30° before TDC in direction of ro-
tation (clackwise) until number 1 cylinder is at TDC position
with fine between the OIT mark {arrow} on front pulley
aligned with boss on lower timing chain cover,

4 Secure crankshait in TDC position with BMW special tool
11 2 300 {arrow).

< Slide impulse wheel on intake camshaft, aligning boss with
raised portion on camshaft {arrow).

4 Fit thrust spacer (A) to intake camshaft and tighten down with
threaded locating studs (arrows). Place longer threaded por-
tion of studs into camshatt.

Tightening torque

Impulse wheel studs to intake camshaft (M7) 20 Nm (15 fi-Ib)

L8enllovPublishars.com~All Rinhis Roserved
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< Install primary timing chain on timing chain sprocket and
place on exhaust camshaft so that pointer on sprocket
(arrow) lines up with cylinder head sealing surface.

« Insert BMW special tool 11 4 220 info timing chain tensioner
bore and bring center spindle into contact with tensioning rail.
Tighten until slack is removed, but do not pretension timing
chain.

NOTE —
BMW special tool 11 4 220 is an adjustable primary chain
tensioner and simulates the function of the tensioner.

— Recheck arrow on primary sprocket is aligned with upper
edge of cylinder head. Reposition sprocket if necessary.

4 tnsert and tlghten threaded Iocatlng studs (arrows) in ex-
haust camshait. .

Tightening torques
Exhaust camshaft locating stud 20 Nm (15 fi-Ih)
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Cylinder Head and Valvetrain

4 Insiall secondary chain tensioner (arrows). Keep tensioner
compressed using BMW special toof 11 3 292 or suitable pin.

4 Fit exhaust camshaft splined sleeve. Confirm that gap in
sleeve splines afigns with corresponding gap in camshaft
splines {arrows).

4 Slide splined shaft onto exhaust camshaft so that locating
tooth of shaft fits into spline gaps of camshaft and splined
sleeve (arrows).

- Push splined shaft in further to rotate splined sleeve until the
three threaded holes in primary chain sprocket are centered
in the small slots of the splined sleeve.

~HnrntnuvBPuklichorm com-All Richty Beconved
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< Place intake and exhaust sprockets in BMW special tool
11 6 180. Position spline gap on intake sprocket (arrow) as
shown and place secondary chain on sprockets.

502113868

<

Remove chain and sprockets from ool and slide sprockets
on camshafts. Conffirm that gap in intake sprocket splines
lines up with corresponding gap in camshaft splines {arrow).

CAUTION—
Do not alter position of sprockets with respect to chain when
removing from special too! 11 6 180.

While aligning locating tooth of shaft with spline gaps on
camshaft and sprocket, slide splined shaft onto intake cam-
shaft until approx. 1 mm (0.04 in.) of splines (arrows) are
visible.

4 Install intake camshaft spring plate so that FRONT mark is
visible. Install mounting nuts {arrows) finger tight.

o
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Cylinder Head and Valvetrain

4 Insert sprocket mounting bolis (arrows} on exhaust side
camshaft assembly.

= [nitially tighten to approx. 5 Nm (44 in-Ib) and then back off
by half a turn.

4 Fit thrust spacer {A) on exhaust camshaft.

< instal spring plate (A) to exhaust camshaft. Make sure that
(F) marlk is visible.

NOTE—
If F mark Is no longer visible, instafl spring plate as shown in
inset,

' 5027138754
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4 Install exhaust camshaft impulse wheel, aligning pointer {B)

with top edge of cylinder head (A). Install mounting nuts (ar-
rows) finger tight.

4 Full out exhaust camshaft splined shaft io stop.

~ Press down on secondary chain tensioner and remove ten-
sioner lock-down tool.

4 Preload primary chain:

¢ Tighten adjusting screw on BMW special tool 11 4 220 to
speacified torque.

Tightening torque

Primary chain tensioner preload 0.7 Nm {6 in-Ib}

&BenlloyFublishers.com-All Foghts Resorved
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Cylinder Head and Valvetrain

< Preload exhaust camshaft spring plate by pressing on im-
puise wheel while tightening mounting nuts (arrows) finger
tight.

4 Install BMW special tool 11 6 150 (VANOS setup bracket) to
front of cylinder head timing case. Install nuts (arrows) finger
tight, then tighten down uniformly until special tool is in full
contact with cylinder head.

CAUTION—
Make sure all gasket material is removed from face of cylin-
der head. Clean sealing face and keep free of oil.

A

% Sacure camshaft sprockets and impulse wheels:

» Tighten mounting screws (A) on exhaust camshaft impulse
wheel! to approx. 5 Nm (44 in-lb).

= Tighten mounting nuts (B} on exhaust and intake sprocket
assemblies to approx. 5 Nm (44 in-Ib).

e Torgue down mounting screws (A) and nuts (B) to final
specifications.

Tightening torques

Sprocket assembly to camshaft initial torque 5 Nm (44 in-lb)
Sprocket assembly wheel to camshait
M7 torx screws {A} 20 Nm (15 fi-lb)
M6 mounting screw (B) 10 Nm {8 fi-Ib)

— Remove crankshaft locking tool from crankcase.

— Remove camshaft Jocking tools from cylinder head.

cHentlovBPubliighero.com=-All Rights Reservod
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11 3 240

4 Turn engine over twice in direction of rotation untit cylinder 1

intake and exhaust camshatft lobes (arrows) face each other.

Lock crankshaft in TDC pesition with BMW special tool
11 2 300.

Place BMW special tool set 11 3 240 over camshafts and
measure clearances.

NOTE—

= [f the exhaust side of the tool (A} is not flush with the head,
camshalt liming is incorrect. Reset camshaft timing as de-
scribed in 117 Camshaft Timing Chain.

¢ Due io flexible sprocket design, VANOS unit tolerances
and play in the VANOS splines, when the camshaft timing
is set correctly, the intake side of special tool set 11 3 240
(B) may be up to 1 mm (0.04 in.) above the surface of the
cylinder head, This is normal. Reassemble engine. Other-
wise, reset camshaft timing as described in 117 Camshaft
Timing Chain.

Remove BMW special tool 11 6 150 irom front of cylinder
head.

Clean coniact edges of cylinder head face and VANOS unit
and apply a thin coat of Three Bond 1209® or equivalent
sealing compound to surfaces.

CAUTION—
¢ Make sure all gasket material is removed from face of cyl-
inder head. Clean sealing face and keep free of ofl,

e Check locating dowel (A) and dowel sleeve (B} at top
of cylinder head for damage or incorrect installation.

Using a new steel gasket, install VANOS unit to front of cyl-
inder head. See 117 Camshaft Timing Chain.

NOTE —

IFVANOS controf unit is being replaced, be sure to check and
adjust camshaft liming as described in 117 Camshaft Tim-
ing Chain.

Reinstall engine lifting eye.

Reconnect electrical harness connectors to camshaft posi-
tion sensors and VANOS solenoid valves.

#BonllayPublishers.com-AH Rights Rosored
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Cylinder Head and Valvetrain

Remove adjustable primary timing chain tensioner tool and
reinstall primary chain tensioner cylinder to cylinder head.

Tightening torque

Primary chain tensioner cylinder to 70 Nm (52 fi-Ib)
cylinder head

Remove flywheel locking tocl from crankcase. Replace spe-
cial tool bore sealing plug.

Remove camshaft locking tools from cylinder head.

Install intake camshait cover and cylinder head cover.

« Check for correct seating of hali-moon seals (A) in back of
cylinder head cover,

= Use a small amount of Three Bond ® 1209 or equivalent
sealing compound at corners (B) of half-moon cutouts.

+ Seat gasket and seal corners at VANOS unit with Three
Bond ® 1208.

Tightening torque

Cylinder head cover to cylinder head (M86) 10 Nm (89 in-Ib)

Installation of the remaining parts is reverse or removal, not-
ing the following:

+ Change engine oil and filter as described in 020 Mainte-
nance.

+ Reconnect battery.

CAUTION—

To prevent damaging the engine electronic systemns, install
alf ground wire previously removed, including the ground
wires for the ignition coils.

Tightening torque

Radiator cooling fan to coolant pump 40 Nm (30 f-1b)
Spark plug to cylinder head 25 Nm (18 fi-Ib)
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Camshaft removal and installation
(M62 engine)

Camshafts, removing {62 engine)

Special BMW service tools should always be used to remove
and install the camshaits. Removal of the camshafts without
the special tools can result in personal injury and for cylinder
head damage.

NOTE—

Cylinder bank 1-4 is referred fo as the right cylinder bank
and is located on the passenger side. Cylinder bani 5-8 is
referred to as the left cylinder bank and is located on the driv-
ers side.

WARNING —
Allow engine to cool before beginning this procedure.

Disconnect negative {—) cable from battery.

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

Drain coolant. See 170 Radiator and Cooling System.

Remove plastic engine covers: |

= Press down on locking pins (arrows) and remove top
cover.

s Pry out trim caps (A} from covers.

« Remove fasteners from beneath trim caps and remove
side covers.

Remove left and right interior ventilation filter housing (left
side shown):

« Release locking tabs (A) or locking strap (early models,
not shown).

= Rotate duct inward (arrow) to disconnect.

* Release spring lock (B) to unlock ventilation housing.

= Disconnect electrical harness from hood switch (C).

» Release locking clip and remove ventilation filter cover (D).
« Remove filter housing.

« Removal of right side ventitation duct is similar.
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4 Bemove air filter housing and ducts:

» Loosen hose clamps as necessary and disconnect electri-
cal harnesses.

= Remove air filter housing mounting fastener (arrow).
= Loosen hose clamp at throttle body.

* Remove air filter housing with mass air flow sensor and
duct.

4 Disconnect the following electrical harness connectors.
« Knaock sensors (A).
= Thermostat housing (B).

= Throttle position sensor/throttle position swiich and idle
valve (C).

» Camshaft position sensor (B}.
= |gnition coils (E).

4 Remove mounting nuts (arrows} from wiring harness
ducting.

21
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< Disconnect fuel injector electrical connectors from injectors.
= Pry corner of wire lock clip (arrow) on first injector.
= Repeat for all injectors.
= Lift wiring ducts off and set aside.

« Remove right and left side ignition coil mounting nuts {ar-
rows) and cails.

NOTE —
Make note of location for ground straps (arrow A).

- Remove spark plugs.

— Disconnect positive (+) jumper junction from top of left cylin-
der head cover.

< Remove right and left cylinder head cover cap nuts {arrows)
and remove covers.

— Remove belt driven cooling fan, see 170 Radiator and Cool-
ing System.

< Remove retaining nuts (arrows) and remove oil lines from
left and right cylinder heads.
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« Using crankshait center bolt, rotate engine clockwise one
complete rotation until the first cylinder is at TDC.

DA116956

4 Coniirm TDC position. L.obes of camshafts for cylinder head
1—4 (passengers side) should point up {(arrows).

4, Remove timing chain tensioner (arrow) from right side upper
fiming chain cover.

— Remove secondary air injection pipes in front of upper timing
chain covers.

— Remove left and right coolant hoses from coolant pump
housing.

— Detach dipstick tube from upper right timing cover.

el alen P Bt A el 1Y
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502116466
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4 Remove camshaft position sensar (A) from timing chain cov-
er. Remove bolts {arrows) from timing chain covers and re-
move covers from right and left cylinder heads.

4 Counterhold intake camshafi on right cylinder head.

« Counterhold right intake camshaft and remove sprocket
mountiing bolts (arrows) from right cylinder head.

= Remove camshaft impulse wheel and primary chain
sprocket.

= Slide primary timing chain off sprocket and suspend chain
with stiff wire to prevent it from dropping into lower timing
chain cover.
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4 Counterhold left intake camshaft and remove sprocket
mounting bolts (arrows) from left cylinder head.
= Remove primary chain sprocket.

= Slide primary timing chain off sprocket and supend timing
chain with stiff wire to prevent it from dropping into lower
timing chain cover.

5021136873

« Using crankshaft center bolt, rotate engine counterclockwise
to 45° before TDC position. 45° V.OT mark on pulley will
align with boss cast on engine block {arrow).

4 Compress secondary chain tensioners and lock (arrows)
using BMW special tool 11 3 310 or a stiff wire.

ERontavPihlinhor pam—-All Rirthir Ranneopsd
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4 While counter holding camshaft, remove exhaust camshaft
sprocket bolis (arrows) from left cylinder head. Remove
sprockets with chain.

4 While counter holding camshaft, remove exhaust camshaft
sprocket bolts {arrows) from right cylinder head. Remove
sprockets with chain.

4 Use BMW special tool 11 3 430 to rotate camshatt into disas-
sambly position.

« l.oosen camshaft bearing caps nuts in correct sequence =
(1-10) (left cylinder head shown).

NOTE —
Keep camshaft bearing caps in order. Used caps must not be
interchanged. b

-~ Remove exhaust camshaft by repeating process.
+ Remove camshafis from cylinder head.

— Repeat camshaft removal process for right cylinder head.
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Camshafts, installing, right cylinder head (M62 engine)

Camshafts are marked at rear. Install camshafts into cam-
shaft bearing saddles of cylinder heads.

= |ntake camshaft for right cylinder head (1-4) is labelled
E 1-4.

= Exhaust camshaft for right cylinder head (1-4) is labelled
Ai1-4.

Rotate camshafts so that recesses in intake and exhaust
camshafts point upward 30 to 40° above sealing surface for
valve cover (arrows).

Bearing caps are marked with a code for location.

NOTE —

The camshaft caps are stamped with a code lefter - “E" for
the intake side and "A” for the exhaust side. Number code is
for position on head, with number 1 being the front bearing
cap.

CAUTION—
Do not mix up camshaft bearing caps between cylinder
banks.
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« Evenly tighien down bearing cap nuts in i/; turn steps start-
ing at number 1.

Tightening torque
Camshait bearing cap 14 Nm (10 ft-Ib)

4 Install BMW special tool 11 3 430 on camshalft.

4 Rotate camshafts uniil marker bores {arrows) point up-
wards.

I
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Cylinders 1-4

112445 112 441

502116580
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4 Secure camshafts in TDC position using BMW special tools:

= Align camshafts with open-end 27 mm wrench so BMW
special tools fit on cylinder heads without gaps. Secure
tool using number 4 cylinder spark plug hole.

CAUTION—
Do not damage the cylinder head. If necessary, machine
open-end wrench fo fit.

Left side (cyl. 5-8) camshafts, installing (M62 engine)

4 Camshaits are marked for location at rear. Install camshatfts
into camshaft bearing saddles of cylinder heads, noting the
following:
= [ntake camshaft for left cylinder head (5-8) is labelled

E 5/8.

+ Exhaust camshaft for left cylinder head (5-8) is labelled
A 5/8.

‘( Rotate camshafts so that recesses in intake and exhaust
camshafts point downward 30 to 40° {arrows} from cylinder
head cover sealing surface.

T
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4 Bearing caps are marked with a code for location.

NOTE—

The camshatt caps are stamped with a code letter - “E" for
the intake side and "A” for the exhaust side. Number code is
for position on head, with number 1 being the front bearing
cap.

CAUTION—

Do not mix up camshaft bearing caps.

4 Instail and evenly tighten down bearing cap nuts in '/, furn
steps starting at number 1.

Tightening torque
Camshaft bearing cap 14 Nm {10 ft-1b}

« Install BMW special tool 11 3 430 on camshaft.
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4 Rotaie camshafts until marker bores (insets) peint upwards.

< Secure camshafts in TDC position using BMW special tools:

Cylinders 5-8 + Align camshafts with open-end 27 mm wranch so BMW
special tools fit on cylinder heads without gaps. Secure
11 ? 542 11 ? 446 tool using number B cylinder spark plug hole.

CAUTION—
Do not darmage the cylinder head. if necessary, machine
open-end wrench fo fit.

5021164252 Timing chains and tensioners, installing {M62 engine)

4 Fit secendary sprockets and chain to camshafts on right cyl-
inder head. Center slots in sprockets to threaded bores in
end of camshafts (arrows).

T

02116431
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4 fnstall exhaust camshaft bolts (arrows) finger tight.

— Hemove secondary timing chain tensioner locking tool.

Q Fit secondary sprockets and chain to camshafts on left cylin-
der head. Center slots in sprockets to threaded bores in end
of camshafts {(arrows).

4 Insert exhaust camshaft bolis (arrows) finger tight in exhaust
camshaft on left cylinder head.

— HRemove secondary timing chain tensioner locking tools from
chain tensioners.

T

502116831
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< Rotate engine clockwise {arrow) from 45° before TDC to
TDC position.

— Secure crankshait in TDC position with BMW special tool
11 2 300.

< Fit sprocket with primary chain o intake camshatt on right
cylinder head:
= Press timing chain tensioner rail against timing chain
{white arrow) to check that fastener holes are centered in

sprocket slots {black arrows) whean slack is removed from
timing chain.

= |f necessary, remove sprocket and reposition.

< Fit sprocket with chain to intake camshaft on cylinder head
5-8 with long bores aligned centrally.

= [nstall bolts (arrows) and finger tighten.

P RantaruPoblichnes comaedl iatite Faairosd
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502116853

4 Fit sensor gear with mark (arrow) pointing upwards. Install

bolts and finger tighten.

4 Attach BMW special tool 11 7 380 to right cyiinder head in

place of upper timing case cover.
* Install BMW special tool 11 3 390 into 11 7 380.

= Using BMW special tool 00 9 250, tighten adjustable ten-
sioner screw on 11 3 390 t0 0.7 Nm {6.3 in-Ib}.

Tighten camshaft sprocket bolts in the following order:
1. Exhaust camshaft, left head.

2. Exhaust camshaft, right head.

3. Intake camshaft, left head.

4. Intake camshaft, right head.

Tightening torques

Sprocket to camshatft flange 15 Nm (11 ft-Ib}

Remove camshaft locking tools from both cylinder heads.

Remove crankshaft locking tool.

4 Install oil lines to left and right cylinder heads.

Remove adjustable liming chain tensioner tool and sefup
block from right cylinder head.

FaonllavFublishore comsi- Al Ridhio Retervod
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50211367

502113754

502113674
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4 Replace primary timing chain tensioner O-ring (arrow) in

right cylinder head.

Install right upper timing cover to engine:
» Remove old gasket from right timing cover.
= Clean gasket groove and install new gasket.

* Apply Three Bond 1209® sealant to joint between cylinder
head and timing cover. Instalt remaining tirming cover bolts
finger tight.

tnstall left upper timing chain cover to engine:
= Remove old gasket from right timing chain cover.
« Clean gasket groove and install new gasket.

¢ Insert lower cover timing chain cover retaining bolt {arrow)
to cover, then fit cover to cylinder head.

« Apply Three Bond 1209® sealant {o joint between cylinder
head and timing chain cover. Install upper timing cover
bolts finger tight.

Remove cylinder head cover sealing gaskets from right cyl-
inder head cover. Install BMW special tool 11 1 411 into gas-
ket groove of cylinder head cover.

= Install right cylinder head cover with BMW special tool 11
1 411 to right cylinder head. Fit cylinder head caover retain-
ing nuts to cylinder head cover studs at cylinders 1 and 2
{first two cylinders on right cylinder heady).

» Tighten nuts uniformly in /5 turn steps.
NOTE —

BMW special tool 11 1 411 presses upper timing chain cover
to leve! of eyfinder head.

Tightening torgue
Cylinder head cover nuts 10 Nm (7.5 fi-Ib)

Tighten right upper timing cover refaining bolts in two passes.

Tightening torque
Timing chain cover o head 10 Nm {7.5 fi-Ib)

2
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502113304

4 Remove cylinder head cover sealing gaskets from left cylin-

der head cover. Install BMW special tool 11 1 412 into gasket
groove of cylinder head cover.

* |nstall [eit cylinder head cover. Fit cylinder head cover re-
taining nuts o cylinder head cover siuds at cylinders 5 and
6 (first two cylinders on left side cylinder bank).

= Tighten nuts uniformly in '/2 turn steps.

NOTE —
BMW special tool 11 1 412 presses upper liming chain cover
fo fevel of cylinder head.

Tightening torque

Cylinder head cover nuts 10 Nm {7.5 ft-Ib)

Tighten left upper timing chain cover retaining bolts in two
passes.

Tightening torque

Tirming chain cover to head 10 Nm (7.5 ft-Ib)

Remove cylinder head covers and remove BMW special
tools 11 4 411/412 from cylinder head covers.

Fit new gasket to cylinder head cover without strain.

Apply Three Bond® 1209 sealant to joints between cylinder
head and timing cover.

Make sure half-moon cutouts (A) at rear of cylinder heads fit
correctly to cylinder head sealing surface, Apply Three
Bond® 1209 sealant at corners of half-moon cutouts {B}.

Remainder of installation is reverse of removal.

eRanltovRPublinhers.cam=A Finhls Beaprve
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VALVES

This section covers valve removal and reconditioning, includ-
ing valve guides, seats, springs, and valve stem oil seals.

Valves, leak test

To test the valves for leakage, the cylinder head must be dis-
assembled with camshafts and camshaft carriers removed.
With valve assemblies and spark plugs installed, place the
cylinder head on a workbench with the combustion chamber
facing upward. Fill each combustion chamber with a thin non-
flammable liguid. After fifteen minutes, check the level of the
fluid. if the fluid level in any cylinder drops, that cylinder is not
sealing properly.

Valves, removing and installing

Remave cylinder head as described in 113 Cylinder Head
Removal and Installation.

CAUTION—

= (M52 TU /M54 engines only} Do not let the hydraulic lifters
falf out as the camshatft carrier is removed, Special suction
cups are available from BMW to hold the hydraulic lifters in
place during carrier remmoval,

e Hydraulic cam lifters should be stored in an upright po-
sition. If necessary, use a magnetic tool to aid in remov-
af of the lifters.

Remove valves using a valve spring compressor.

CAUTION—
Label each valve assembly as it is removed so it can be in-
stalled in its original position.

Remove and discard valve stem oil seals from valve guides.
See Valve stem oil seals later in this section.

Valve installation is reverse of removal. Remove carbon de-
posits from the valves using a wire brush or wire wheel.

Valve specifications are listed in Table ¢. Valve specifica-
tions.

P
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Table c. Valve specifications

M52 TU 2.8 engines
(1989 - 2000}, M54 2.5/3.0 M62, M62 TU engines

Specification M52 engine (1997-1998) engines (2001-2002) (1997-2002)

Valve head diameter

intake 33.0 mm 33.0 mm 35.0 mm

Exhaust 30.5 mm 30.5 mm 30.5 mm

Valve stem diameter - Standard

Intake 6.0 mm 0025 . 6.0 mm 0025 oo 6.0 mm 095 ;0
Exhaust 6.0 mm 0040 6.0 mm 0040 , oo 6.0 mm 0890 .o
Valve stem diameter - Oversize 1 (identified an stem as R1)

intake 6.1 mm 0025 o0 6.1 mm 0025 6.1 mm 0025 o0
Exhaust 6.1 mm 0040 oo 6.1 mm 0040 o 8.1 mm 0040 o
Valve stem diameter - Oversize 2 {identified on stemn as R2)

Intake 6.2 mm 0925 g 6.2 mm 0925 o 6.2mm 0025
Exhaust 6.2 mm 240 oo 6.2 mm 0010 6.2 mm 0040 o

Valve guides

BMW does not supply valve guides as replacement parts. If a
valve guide is excessively worn, it should be reamed to ac-
cept oversized valve stems. Valve guide specifications are
listed in Table d. Valve guide specifications.

Valve guides should be checked for wear using a new valve.
Be sure to thoroughly inspect the cylinder head to ensure
that it can be reused before reworking the guides.

NOTE—

¢ [nternational Organization for Standardization (I50) foler-
ance classes are listed in Table c. 1SO allowances are
based on nominal sizes and should be used to determing
proper fit. Most machine shops should have this informa-
tion available.

= Replacement vaive guides may be available through after-
market suppliers. Valve guide replacement requires spe-
cial tools and a press. It is also necessary to heat the
cylinder head and chill the valve guides when replacing the
guides.

« BMW supplies oversize valves. See Table d. Valve guide
specifications for additional information.

4 BertleyPublishers.com~A# Highta Reseved
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Table d. Valve guide specifications

Specifications All engines (1997-2002)

Valve guide wear, maximum
{valve tilt clearance measured
with new valve)

0.5 mm (0.020 in)

Valve guide inside diameter, installed
{tolerance per 1ISO allowance H7)

Standard 6.0 mm (0.236 in)
Oversize 1 6.1 mm (0.240 in}
Oversize 2 6.2 mm (0.244 in)

Valve stem oil seals

The purpose of the valve stem oil seal is to prevent excess ol
from entering the combustion chamber. The sign of fauliy
valve stem oil seals is excessive oil consumption and smoke
from the exhaust immediately after starting and during decel-
eration.

NOTE —
Valve stem oil seals should not be reused. If valves are re-
moved, new valve stern oil seals should be insialled.

Valve stem ol seal replacement requires that the cylinder
head be disassembled and the valves removed as described
above under Valves, removing and installing.

NOTE —

BMW special tools are available to remove the valve stem oil
seals. As an alternative, standard valve seal rernoval tools
are available from most automolive paris stores.

Lubricate new seal and install using hand pressure only. Be
sure to install valve spring seat(s} before installing seal.
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Valve seats

4 The valve seats should be resurfaced whenever new valves
or valve guides are installed. Cutters are required to resur-
face the seats. Always check the valves for leaks afier recon-
ditioning a valve seat as described above. Table e. Valve
seal specifications lisis valve seat dimensions.

A A °B
. i ] 1S L
450 ] & Tahle e. Valve seat specifications (refer to figure)
IS i pigtl
—— *}}\ = — All 6 cylinder All B cylinder
P / & f engines (1997- engines (1997-
\5/ Y 600 ( C Specification 2002) 2002)
i
DA%, Y B11110¢ A - Valve seat angle  45° 45¢
B - Correction angle, 15° 15°
outside
C - Correction angle, 860° 60°
inside

D - Valve seat width

intake 1.68 +0.25 mm 1.25 +£0.25 mm
{0.065 £0.010in)  (0.049£0.010 in)
exhaust 1.65 +0.25 mm 1.65 £0.35 mm

(0.065£0.010in)  (0.065 +0.014 in)

E - Valve seat ocutside diameter

intake 32.4 mm (1.276 in) 34.5 mm (1.358 in)
exhaust « M52:28.4mm  30.0 mm (1.181 in)
(1.157 in)
= M52TU,
Mb54: 30.0 mm
(1.181 in)
NOTE—

Standard size replacement valve seals are not available from
BMW. Replacement valve seals are only available from BMW
in 0.4 mm oversize (oversized in both height and diameter).
The manufacturer does not provide specifications for valve
seat replacement far the engines covered by this manual.

G HenlleyPublishers.com-All Righls Reserved
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Valve springs

The valve springs should be checked for fatigue. To quickly
check the springs, line them up in a row. Place a straight edge
across the top of the springs. Any spring that is significanily
shorter than the others is worn and should be replaced.

Valve spring specifications and wear limits are not available
from BMW.

BortevEublshnm cam=All Rinhia Heserved
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GENERAL

This repair group covers timing chain and VANOS repair
information for the following engines:

« M52 (Single VANOS 6-cylinder engine)
e M52 TU and M54 {Double VANOS engines)
« M62 (Non VANOS V-8 engine)

NOTE —
The M62 TU V-8 engine with VANOS Variable Camshaft
Timing repair informaiion is not included.

NOTE —
See 100 Engine General for engine code and application
information.

Worn timing chains and sprockets can lead to noisy operation
and erratic valve timing. A faulty tensioner can also cause tim-
ing chain noises.

For specific repair procedures, refer to the appropriate repair
group:

020 Maintenance

113 Cylinder Head Removal and Installation
119 Lubrication System

121 Ignition System
170 Radiator and Cooling System

Special tools

Special BMW service tools are needed to perform the service
and repairs procedures covered in this repair group. Many of
these tools are expensive and only available through an au-
thorized BMW dealer. Be sure to read each procedure thor-
oughly before starting a job to determine which special tools
will be necessary.

In addition, Double VANOS systemn diagnaosis can only be
carried out by using BMW specific electronic scan tools, such
as BMW DISplus, MoDiC or equivalent.

« Torque wrench w/ flex extension

(Toal No. BMW 00 9 250)

BRontipyPubfishers.com=All Rights Resasved
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4 Crankshaft seal installation bushing, V-8
(Toal No. BMW 11 1 220)

« Upper timing cover installation tool, V-8
(Toal No. BMW 11 1 411/412)

4 Crankshaft hub locking tools (6-cylinder engine with 2 piece
vibration dampener) (Tool No. BMW 11 2 150 /11 2 410)

4 Crankshaft locking tool
(Tool No. BMW 11 2 300}

Q Seal extractor tool set
{Tool No. BMW 11 2 380)

<« Grankshaft holding tool (V-8 engines)
(Tool No. BMW 11 2 450)

#:HentleyPublichers cam-All Mights Reserved
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« Camshaft locking tool set, 6-cylinder
{Tool No. BMW 11 3 240)

« Crankshaft seal installation bushing, 6—cylinder
{Tool No. BMW 11 3 280)

4 Secondary chain tensioner locking pin set, 6—cylinder
{Tool No. BMW 11 3 290)

< Secondary chain tensioner locking pin, V-8
{Tool No. BMW.11 3 310)

4 Ajr line fitting
{Tool No. BMW 11 3 450)

4 Protractor
(Tool No, BMW 11 3 460}

tBentteyPublishers.cam-All Righls Reserved
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( Primary chain tensioner tool, V-8
(Tool No. BMW 11 3 390)

Q Primary chain tensioner tool, 6—cylinder
{Tool No. BMW 11 4 220)

4 VANOS sprocket wrench
(Tool Na. BMW 11 5 490)

< Double VANOS setup bracket, M52 TU/M54 6-cylinder
(Tool No. BMW 11 6 150)

4 Double VANOS sprocket setup tool, M52 TU/M5B4 6—cylindar
(Tool No. BMW 11 6 180)

4 Tensioner bracket, V-8
(Tool No. 11 7 380)
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4 Crankshait hub locking tool, M54 engine

(Tool No. BMW 11 8 190 /11 8 200)

4 Puller ior crankshaft hub

(Tool No. BMW 11 8 219)

« VANOS test lead, M52 6-cylinder

(Tool No. BMW 12 6 410)

CRANKSHAFT OIL SEAL, FRONT

Crankshaft oil seal, front,
replacing (M52 engine)

The crankshaft front seal is located in the lower timing cover,
behind the vibration damper.

Disconnect negative (-} cable from battery.

CAUTION—

= Disconnecting the battery may erase faulf code(s) stored in
control module memory. Check for fault codes using spe-
cial BMW diagnostic equipment,

= Prior to disconnecting the battery, read the batlery dis-
conneclion cautions given in 001 General Cautions
and Warnings.

Remove splash guard from beneath engine.

Remove engine cooling fan assembly. See 170 Radiator
and Cooling System.

NOTE —
Cooling fan nut {32 mm wrench) has left-hand threads.

- Hem‘ov:e drive belts. See 020 Maintenance.
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502117567

112 385

11 2 383}
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NOTE—
Mark direction of belt rotation if reusing belt.

Remove vibration damper mounting bolts and remove vibra-
tion damper and pulley from hub.

NOTE—
The M52 6—cylinder engine uses a 2-piece vibration damper
and hub assembly,

tnstall crankshaft holder (BMW special tools 11 2 150
and 11 2 410).

NOTE —
Be careful while afigning locator pin hole in special tool 11 2
410 with vibration damper locator pin,

While counterholding crankshait, loosen and remove crank-
shaft center bolt.

CAUTION—

Do not use flywheel locking tool to hold crankshaft stationary
to loosen or tighten crankshalt hub center bolt. Use only the
special tools specified, or equivalent hub holding tool,

NOTE —
The crankshaft hub center bolt is torqued to 410 Nm
(300 ft-ib).

Remove damper hub and special tools.

4 Install cap (BMW special tool 11 2 383) on end of crankshaft.

4 Install seal guide {(BMW special tool 11 2 385) over end of

crankshaft. Be sure to align tool with keyway on crankshaft
(arrow).

LHontleyPublishers.com-All Fights Reserved
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< Install oil seal puller (BMW special ool 11 2 380) and screw
in bady of puller until it contacts seal. Tighten center screw to
draw seal out of cover.

0021427

4 Coat new seal with oil and position in timing chain cover. Use

"g BMW special tocl 11 3 280 and crankshait center bolt to draw
seal in flush with timing case cover.

‘(

« Align hub with keyway and tap inio place. insert new center

bolt with washer shoulder (arrow) facing hub.

CAUTION—
Inspect woodruff key for damage before installing hub.

—  Reinstall crankshaft holder tool.

NOTE —
Be careful while aligning focator pin hole in special tool 11 2
410 with vibration damper locator pin.

502117401 — While counterholding crankshaft, tighten crankshaft center

bolt.

Tightening torgue

Vibration damper hub to crankshaft 410 Nm (302 ft-Ib)
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4 Install vibration damper mounting boits. Note hub locating
dowel (arrow).

Tightening torque
Vibration damper to crankshait hub (M8) 22 Nm (16 ft-Ib}

— Inslallation is reverse of removal noting the following:
» |nstalling drive belts. See 020 Maintenance.

= [nstall cooling fan. See 170 Radiator and Cooling Sys-
tem.

Crankshaft oil seal, replacing
(M52 TU and M54 engines)

The crankshait front seal is located in the lower timing cover,
behind the vibration damper.

— Disconnect negative (-) cable from batiery.

CAUTION—

= Disconnecting the baltery may erase fault code(s) stored in
control modute memory. Check for fault codes using spe-
cial BMW diagnostic equipment.

» Prior to disconnecting the battery, read the baitery dis-
connection cautions given in 001 General Cautions
and Warnings.

- Remove splash guard from beneath engine.

— Remove engine cooling fan assembly. See 170 Radiator
and Cooling System,

NOTE —
Cooling fan nut (32 mm wrench) has left-hand threads.

- Remove drive beits. See 020 Maintenance. -

NOTE—
Mark direction of belt rotaiion if reusing bett.

~ Install crankshafi holding tool (BMW special tocl 11 8 180/11
8 200). Make sure tool locks into place in openings in damper
assembly. While counterholding crankshait with special tool,
remove crankshait center bolf.

CAUTION—

= Do not use flywheel locking tool fo hold crankshaft station-
ary to locsen or tighten crankshaft hub center boft. Use
only the special tools specified, or equivalent hub holding
fool.

» Use care when removing damper/hub assembly, asitis
easy o damage the radiator.
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NOTE—
The crankshaft hub center bolt is forgued to 410 Nm
(300 ft-1b).

~  |nstall crankshaft damper puller (BMW special tool 11 8 210)
to 11 8 200. Use bolt to remove damper from crankshait.

— Oil seal replacement:

502117567

< Install seal guide (BMW special tool 11 2 385) over end of
crankshaft. Be sure to align groove with keyway on crank-
shaft (arrow).

¢¢¢¢¢¢ A
OO TTAAR AL
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4 Install off seal puller (BMW special tool 11 2 380} and screw
in body of puller until it contacts seal. Tighten screw in center
of tool to draw seal out of cover.

021427 | |
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« Install cap (BMW special fool 11 2 383) on end of crankshaft.
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4 Coat new seal with oll and position in timing chain cover. Use

BMW special tool 11 3 280 and crankshaft center boli to draw
seal in flush with timing case cover.

Align vibration damper assembly with keyway and tap into
place. Insert new center bolt with washer.

CAUTION—
inspact woodruff key for damage before installing hub

assembly.

Install crankshait holding tool making sure tool locks into
place in openings in damper assembly. While counterholding
crankshaft, tighten crankshaift center bolt.

Attach special tools 11 8 200/11 8 190 to damper assembly.
Counterhold damper with 11 8 190 while tightening center
bolt.

Tightening torque
Vibration damper hub to crankshaft 410 Nm ({302 ft-Ib)

Installation is reverse of removal noting the following:
« [nstall drive belts. See 020 Maintenance,

= Install cooling fan. See 170 Radiator and Cooling Sys-
tem.

Crankshaft oil seal, replacing
(M62 and M62 TU engines)

Disconnect negative (-) cable from battery.

CAUTION—

 Disconnecting the battery may erase fault code(s) stored in
control module memory. Check for fault codes using spe-
cial BMW diagnostic equipment.

= Prior to disconnecting the battery, read the battery dis-
connection cautions in 001 General cautions and

warnings.

Remove splash guard from beneath engine.

Remove engine cooling fan assembly. See 170 Radiator
and Cooling System.

NOTE —
Cooling fan nut (32 mm wrench} has left-hand threads.

Removea drive belts. See 020 Maintenance.

NOTE—

Mark direction of belt rotation if reusing belt.

#HentleyPublishers.com-Alk Rights Reserved
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« Remove all vibration damper perimeter mounting bolts (ar-
row) and remove vibration damper.

4 Install crankshaft holding tool (BMW special tool 11 2 450)

and remove and discard crankshaft center bolt.

NOTE—
Be careful to align hub locator pin to hole (arrow) in special
tool 11 2 450.

— If needed, use a puller (BMW 11 8 219) to remove hub from
end of crankshalft.

< Instali end cap (BMW special tool 11 2 383) on end of crank-

shaft.

502117667
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N

502117880

e

502117891

11 2 450

502110052
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< Install seal removing tool (BMW special tool 11 2 380) and
screw in body of puller until it makes firm contact with seal.
Tighten center screw in end of tool to draw out seal.

‘4 Coat new seal with oil, and use BMW special tool 11 1 220
and crankshaft center bolt te draw seal in flush with timing
Case cover.

— Install damper hub and tighten new center bolt finger tight.

< Install angle gauge BMW special tool 11 3 460 as shown.




117-14

Camshaft Timing Chain

502117571

Fn] i PO LR, o T L A

« Mark 0° location on socket {arrow). Tighten hub bolt in four

stages.

Tightening torque

Vibration damper hub to crankshaft

Stage 1 100 Nm (74 fi-lb)
Stage 2 60° Torgque angle
Stage 3 60° Torque angle
Stage 4 30° Torgue angle

Install vibration damper and mounting bolts.

NOTE—
Make sure to align vibration damper with locating dowel pin
in hub.

Tightening torque
Vibration damper to crankshaft hub (M8) 22 Nm (16 ft-Ib)

tnstall drive belts. See 020 Maintenance.
[nstall cooling fan. See 170 Radiator and Cooling System.

Replace under engine splash shield, then reconnect nega-
tive battery cable.

VANOS CONTROL UNIT AND
TIMING CHAIN (M52 ENGINE)

VANOS conirol unit, removing (M52 engine)

NOTE—

* Special BMW service tools are required to remove and in-
stall the VANOS conirof unit. Read the procedure through
before starting the job.

= [f the camshafts are not properly timed, the pistons can
corifact the valves.

Disconnect negative (-} cable from battery.

CAUTION—

e Disconnecting the battery may erase fault code(s) stored in
control module memory. Prior to disconnecting the battery,
checik for fault codes using special BMW diagnosiic equip-
meant.

= Prior to disconnecting the battery, read the battery dis-
connection cautions giver: in 001 General Cautions
and Warnings.
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— Remove viscous cluich cooling fan. See 170 Radiator and
Cooling System.

CAUTION—
The radiator cooling fan nut (32mm wrench) has left— hand
threads.

Remove engine trim covers:
= Pry out plastic trim caps (arrows).
< Remove cover fasteners and covers.

Remove ignition coils:

= Disconnect ignition coil electrical harness connectors.
s Remove coil mounting fasteners and remove coils.

* Remove spark plugs.

NOTE —
Make note of ignition coil ground strap locations.

Disconnect VANOS electrical harness connecior (A) and oil
line fitting (B) from VANOS control unit.

NOTE —
Wrap the VANQS oil line fitting with a shop rag to absorb
feaking oil,

Disconnect crankcase breather by squeezing at arrows.

Remove cylinder cover mounting iasteners and remove
cylinder head cover.

NOTE —

The cylinder head cover mounting bolt insulators and gas- :
kets should be reinstalled in their original positions. Make —
note of their arrangement during removal. ‘

£:BentleyPublstiera.com—All Righls Reserved
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Camshaft Timing Chain -

« Remove oil baffle cover from intake camshaft.

4 Remove front engine lifting bracket fasteners {(arrows A) and
remove bracket,

— Hemove cable duct clips (arrows B) from front of VANQOS
control unit.

502117673

4 Rotate engine clockwise and set camshafts to Top Dead
Center {TDC). Cylinder 1 camshaft lobes will point towards
each other (arrows).

4 Remove plug from below starter and install crankshaft lock-
ing tool (BMW special tool 11 2 300).

RAnntinvBullinliem cnm=-Al0 Rinhte Boaanropd
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.. Camshaft Timing Chain

4 Unscrew and remove cylinder head cover siuds (arrows) at
rear of cylinder head.

4 Secure camshafts in TDG position using BMW special tool
set 11 3 240.

< Remove access plugs (arrows) from VANOS control unit.

&HentlayPublishers.com-All Righls Reservad

T




117-18

Camshaft Timing Chain

0013056

012574

4 Loosen 4 bolts {arrows) frem exhaust camshaft sprocket
(Torx E10).

{ Press down on secondary chain tensioner and lock into place
using BMW special tool 11 3 292 or a similar size pin.

NOTE —

Two types of secondary timing chain tensioners are used;
one with two holes, and one with a single hole for the locking
pin tool.

— Remove VANQOS control unit mounting fasteners at front of

cylinder head.

4 Install sprockst rotating tool (BMW special tool 11 5 490) on
exhaust camshaft,

— Rotate exhaust camshaft sprocket clockwise while sliding

VANQS control unit forward to remove from cylinder head.

£ BenteyPubliohers.com-Al Rights Resernved
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Camshaft Timing Chain

502117574

VANOS conirol unit, installing (M52 engine)

CAUTION—
Incorrect instaflation of the VANOS control unit may result in
damage to the engine.

— Make sure camshafts and crankshaft are locked in TDG po-
sition with BMW special tools as described during VANOS
removal.

4 Rotate exhaust camshaft sprocket clockwise (as viewed from
front of engine) using BMW special tool 11 5 480, until detent
position stop is reached.

4 Apply a small amount of liquid gasket sealer (Three Bond
1209 @ or equivalent) to VANOS housing alignment dowels
on iront of cylinder head. Install a new gasket.

{ Push VANOS piston gear cup {arrow) into VANOS housing
until it bottoms out. Position VANOS control unit in front of
camshafts, but do not engage splines on gear cup.

& BentieyPublishyrs.com—-All Rights Reserved
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Camshaft Timing Chain =

11 5490

4 install BMW special tool 11 5 490 on exhaust camshaft,

— Insert the helical-toothed splined shaft {arrow) intc the heli-
cal-toothed sprocket while rotating gears and chain counter-
clockwise with special tool.

CAUTION—

Ensure that the first available iooth engages. It is important
that the exhaust camshalt sprociet be turned only the mini-
mum amount necessary to engage the gear cup. If this pro-
cedure is done incorrectly, the VANOS system may not fully
function.

— Install and tighten down VANOS control unit fastenars.

Tightening torques

VANQOS conirol unit to cylinder head
M6 nuts 10 Nm (89 in-Ib)
M8 bolts 22 Nm (17 ft-Ib)

— Press down on secondary timing chain tensicner and remove
lock toal.

4 Remove primary timing chain tensioner (arrow).

Al

5021317800

CAUTION—
Timing chain tensioner is under spring tension.

4 Install adjustable primary chain tensioner (BMW special tool

11 4 220) and preload timing chain by tightening to 1.3 Nm
(11 in-lb).

fFRemtlovPullizhois.com=All Riaghls Reseryes
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.. -Camshaft Timing Chain

4 Tighten exhaust camshaft sprocket mounting bolts (arrows)

alternaiely in two stages.

Tightening torques
Secondary timing chain sprockets to camshafis

Stage 1 5 Nm (44 in-lb)
Stage 2 22 Nm (17 {#t-Ib)

Remove crankshaft locking tool and camshaft locking tool
set.

Install camshaft gear bolt access plugs using new sealing
washers and tighten.

Remave timing chain tensioning tool from side of cylinder
head. Install primary chain tensioner with new sealing wash-
er and tighten.

Tightening torques
Access plugs to VANOS control unit 50 Nm (37 ft-1b}

Primary timing chain tensioner plug to 70 Nm (52 fi-th)
tensioner sleave

Check adjustment VANOS system, see VANOS timing,
checking and adjusting (M52 engine).

SRonlleyPublishars.com-All Righta Reserved
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VANOS timing, checking and adjusting
(M52 engine)

NOTE —

= Special BMW service tools are required to remave and in-
stall the VANOS control unit. Read the procedure through
before starting the job.

e [f the camshafts are not properly timed, the pistons can
contact the valves.

— Disconnect negative () cable from battery.

CAUTION—

= Disconnecting the battery may erase fault code(s) stored in
controf module memory. Prior to disconnecting the battery,
check for fault codes using special BMW diagnostic equip-
ment.

= Prior to disconnecting the battery, read the battery dis-
connection cautions given in 001 General Cautions
and Warnings.

—  Remove viscous clutch cooling fan. See 170 Radiator and
Cooling System.

CAUTION—
The radiator cooling fan nut (32 mm wrench) has left-hand
threads.

< Remove engine trim covers:
o Pry out plastic irim caps {(arrows).
» Remove cover fasteners and covers.

4 Remove ignition cails:

1

= Disconnect ignition coil electrical harness connectors.
* Remove coil mounting fasteners and remove cails.
= Remove spark plugs.

NOTE -~
Make note of ignition coil ground sirap locations.

2

P el ol e iien camne AN iebte 90



117-23
= .-Camshaft Timing Chain

4 Disconnect VANOS electrical harness connector (A} and oil
line fitting (B} from VANOS control unit.

NOTE —
Wrap the VANOS oil line fitting with a shop rag to absorb
leaking oil.

» Disconnect crankcase breather by squeezing at arrows.

— Remove cylinder cover mounting fasteners and remove
cylinder head cover.

NOTE —

The cvlinder head cover mounting bolt insulators and gas-
kets should be reinstalled in their original positions. Make
note of their arrangement during removal.

'< Remove oil baffle cover from intake camshait.

4 Secure crankshaft in TDC position with BMW special tool @~ -
11 2 300 (arrow).

L HenlteyPublishers.com—All Righta Reserved
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Camshaft Timing Chain ..

« Remove banjo bolt from VANOS unit oil feed line and install
BMW speciai tool 11 3 450.

NOTE —
Oil will drain from oil feed line.

— Connect compressed air line (with pressure set io 2-8 bar or
30-110 psi.) to air fitiing.

{ Measure gap (A) between secondary timing chain tensioner

and intake camshaft sensor wheel. Make note of distance.

< Connect cable test (BMW special tool 11 6 410) to VANOS
connector. Cennect positive clip to positive battery terminal.

— Connect negative clip to battery negative terminal.

CAUTION—
Reversing terminals on special tool will damage diode on
VANOS solenoid valve.

//“-\ (D il >
/'/"’—"‘\‘—\\ y &\ 1 502717544
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4 Measure gap (B) between secondary timing chain tensioner
and intake camshaft sensor wheel. Make note of distance.

— To determine VANOS conirol travel:
= Distance B — distance A = a minimum of 8.5 mm.

CAUTION—

if the adjustment fravel is less than 8.5 mm, the VANOS ad-
Jjustment unit must be removed and readjusted. See VANOS
control unit, removing (M52 engine) and VANQOS con-
trol unit, installing (M52 engine).

- m-~ (53 . — e »Taw| — Hemove special tools:
s Crankshaft locking tool.
* Camshaft locking tool set.
= Air fitting.
+ VANOS cable adaptor.

- Install VANOS oil line with new seal.

— Install oil baffle cover above intake camshaft.

- Install cylinder head cover mounting studs to rear of head.
— Install cylinder head cover.

Tightening torgues

Cylinder head cover 10 Nm (89 in-Ib)
VANQS oil line 32 Nm {24 #t-Ib)
VANOS solenoid to control unit 30 Nm (22 fi-Ib)

— Installation of remaining parts is reverse of removal.
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Camshaft Timing Chain

0013511

Timing chains, removing (M52 engine)

Camshaft timing chain removal on M52 engines requires en-
gine oil pan removal.

Special BMW service tools are needed for iiming chain re-
moval and insiallation procedures. The special tools assure
proper timing of the valvetrain. Precise marks to set the timing
on the camshafis are not provided for reassembly. Read the
procedures through before beginning the job.

NOTE —
If the camshafts are not properly timed, the pistons can con-
tact the valves.

Remoave VANOS control unit. See VANOS control unit, re-
moving (M52 engine).

Remove radiator cooling fan and shroud. See 170 Radiator
and Cooling System.

Drain cooling system. See 170 Radiator and Cooling Sys-
tem.

Remove coolant hoses from thermostat housing and remove
thermostat housing from front of cylinder head.

Loosen bolts for coolant pump pulley.

Remove drive belts for alternator and A/C comprassor. See
020 Maintenance.

Remove coolant pump pulley.

Remove drive belt tensioner mounting bolts (arrows) and re-
move tensioner from front of angine.

Remove engine speed sensor from lower timing chain cover.

2
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< With crankshaft at TDC position, remove vibration damper
bolts {arrows) and remove vibration damper.

502147501

{ Mount crankshaft holding toal (BMW special tool 11 2 150
and 11 2 410) to crankshaft hub. Counter hold crankshaft and
loosen crankshaft hub retaining bolt.

CAUTION—

Crankshaft hub retaining bolt is torqued to 410 Nm (300 f-Ib).
Do not use flywheel locking tool to hold crankshaft stationary
to loosen or tighten crankshaft hub center bolt. Use only the
special tools specified, or equivalent hub holding tool.

— Remove crankshaft hub.

— Remove cylinder cover mounting fasteners and remove cyl-
inder head cover. o

NOTE —

The cylinder head cover mounting bolt insulators and gas-
kets should be reinstalled in their original positions. Make
nofe of their arrangement during removal,

- Drain engine oil, remove oil pan. See 119 Lubrication Sys- :
tem. —

4 Remove primary timing chain tensioner {arrow).

CAUTION—
Timing chain tensioner is under spring tension.

— Remove VANGOS centrol unit. See VANOS control unit, re-
moving (M52 engine).

— Remove fasteners from intake and exhaust camshaft
sprocket.
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Camshaft Timing Chain .~

4 While pressing down on secondary timing chain tensioner

install lacking too! (BMW 11 3 292} or a similar pin.

NOTE—

Two types of secondary timing chain tensioners are used,
with either two holes (shown) or a single hole for the locking
pin tool.

Remove intake and exhaust sprockets together with
secondary chain.

Remove secondary timing chain tensioner bolts (arrows)
and remove tensioner.

Remove primary timing chain sprocket from exhaust
camshaft.

Remove sprocket and hang timing chain from end of exhaust
camshaft.

4 Remove secondary chain guide bolts (arrows) and remove

guide.

i
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.- Camshaft Timing Chain

‘( Remove lower timing chain cover to cylinder head belts
(arrows).

L_)/ h—— TR ~—~ / 4 Using a drift, drive two locating dowels (arrows) in lower
r ,-1 fiming cover toward rear of car.

! @ J

B |

4 Ramoave timing cover mounting balis (arrows;).

« Carefully slide cover with water pump forward to remove.

CAUTION—

¢ Use care when removing the cover from the cylinder head
gasket. If the cover is stuck, use a sharp knife 1o separate
it from the head gasket.

e If cylinder head gasket is damaged, remove cylinder
head and replace head gasket. See 113 Cylinder
head and valvetrain.

— Remove timing cover locating dowels by driving them
forward.

502117203

— Lift primary chain sprocket off crankshaft sprocket and
remove chain.

“BenlleyPublishers com-All Rights Reserved
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Camshaft Timing Chain

Timing chain, installing (M52 engine)

CAUTION-—

The procedure outlined below assumes that the camshafis
and the crankshaft are locked in the TDC position with BMW
spacial tools.

~  Inspect timing chain and sprockets and guide rails for wear.
Replace worn parts,

NOTE—
If any of the sprockets are being replaced due to wear, the
chain should also be replaced.

4 Install primary iiming chain to crankshaft sprocket and hang
on exhaust camshaft.

4' Apply a small bead of silicon sealer (Three Bond 1209 ® or
equivalent) to corners where timing cover meets cylinder
head (arrows).

y 502117204

2%
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4 Tap locating dowels into cover until they protrude 2 to 3 mm
from sealing suriace.

— Using new gaskets, install lower timing chain cover:
= Tap cover into position to engage doweis.

Install timing chain cover fasteners and tighten to 5 Nm (44
in-ib).

s Drive dowels in flush to front of cover.

= Tighten cover mounting bolts alternately and in stages.

o Install cylinder head to timing chain cover fasteners and
tighten.

502137380 Tightening torques

Lower timing chain cover to block
M7 15 Nm (11 {1
Me 20 Nm {15 ft-lb)

— Replace front crankshaft radial seal. See Crankshaft oil
seal, front, replacing {M52 engine).

— Install engine oil pan using a new gasket. See 119 Lubrica-
tion System.

4 Mount primary timing chain sprocket to primary chain so that
arrow on sprocket faces up. Mount sprocket to camshaft so
that tapped holes in camshatft are on left side of elongated
hoies in sprocket.

4 Install adjustable timing chain {ensioner (BMW special tool
11 4 220). Thread tool in finger tight until slack is removed
from chain.

NOTE —
BMW special tool 11 4 220 is an adjustable timing chain ten-
sioner that simulates the function of the hydraulic tensioner.

— Check that elongated holes in primary sprocket are centered —
to bolt holes in camshaft and chain is free of slack.

- Install secondary timing chain guide and secandary chain
tensioner. Tighten mounting bolts {tensioner remains locked
down).

tHenteyPublishers com~-All Rights Rosered
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Camshaft Timing Chain .

Tngge{‘ plate

Exhaust Drive

aﬁ' ' @ @% h
Spring plate

Intake Drive

2mm thrust washer
4mm thrust washer
502117068

/ 5
N \ Y 502117401

Install cylinder identification trigger plate fo front of intake
camshaft.

Install spacer to front of intake camshaft.
Instali secondary chain sprockets and chain as an assembly
so that arrows on sprockets are pointing up. Center mounting

holes in sprockets to bolt holes in camshaits.

Install thrust washers and spring plate to intake cam
spracket.

Tighien intake camshaft sprocket nuts.

Instalt VANOS controf unit, see VANOS control unit, instali-
ing {M52 engine),

Tightening torque

Intake camshaft sprocket nuts to studs
(Me) 10 £1 Nm (B9 £9 in-ib)

Unlock and release secondary chain tensioner.

Preload primary timing chaln by torguing adjustable primary
chain tensioner (BMW special tool 11 4 220) to 1.3 Nm

(11 in-Ib).

Tighten exhaust camshaft sprocket bolts in iwo stages.

Tightening torgue

Exhaust camshaft sprocket bolis (M7)
Stage 1 5 Nm (44 in-Ib)
Stage 2 22 Nm (17 ft-lb)

Remove crankshaft locking tool and camshaft locking tools,

Align hub with keyway and tap into piace. Insert new center
bolt with washer shoulder (arrow) facing hub.

CAUTION—
inspect woodruiff key for damage before instalfing hub.

Attach crankshaft holding tool (BMW special tools 11 2
150/11 2 410) to hub. Counterhold hub with tool while tight-
ening center bolt.

& BentleyPublishera.com-Al Hights Heserved

CAUTION—

Do not use flywheel locking toof to hold crankshaft stationary
to loosen or tighten crankshaft hub center bolt. Use only the
special tools specified, or equivalent hub holding tool.
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... .Camshaft Timing Chain

Tightening tarque

Vibration damper hub to crankshatt 410 Nm (300 ft-lb}

Install crankshaft hub and vibration damper while aligning
locating hole (arrow) in damper with dowel pin in hub.

Tightening torque

Vibration damper and puliey to
crankshaft hub 22 Nm (17 ft-lb)

502117381

Turn engine over by hand in direction of rotation at least two
full rotations. Reinstall camshaft and crankshaft locking tools
to recheck engine timing. Remove locking tools if no faulis
are found.

Remove BMW special toal 11 3 390 (dummy tensioner} from
side of cylinder head.

Install primary chain tensioner so that cutout in tensioner pis-
ton engages chain rail.

Tightening torque

Tirming chain tensioner to tensioner sleave 70 Nm (52 ft-Ib)

install cylinder head cover mounting studs, camshaft cover,
and cylinder head cover.

Tightening torgue

Cylinder head cover to cylinder head
M6 nut 10 Nm (89 in-Ib)
M8 bolt 22 Nm {17 ft-Ib})

Installation of remaining parts is reverse of removal, noting
the following:

o When installing thermostat, make sure arrow or vent hole
faces up, if applicable.

= Refill cooling system as described in 170 Radiator and
Cooling System.

= Fill engine with ol and install new oil filter as described in
020 Maintenance.

Tightening torque

Upper timing chain cover ta cylinder head

ME nut 10 Nm (89 in-Ib)
M8 boli 22 Nm (17 ft-Ib)
VANOS oil supply pipe to VANGS control
unit banjo bolt 32 Nm {24 {-Ib)
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Camshafi Timing Chain

DouBLE VANQOS SYSTEM
(M52 TU AND M54 ENGINES)

Double VANOS system function

The M52 TU and M54 6-cylinder engines are equipped with a
Double VANOS system that varies intake and exhaust cam-
shaft timing.

The main components of the Double VANOS system are:

= |ntake and exhaust camshafts with helical spline inserts.
« Camshaft sprockets with adjustable gears.

s VANOS actuators (two position piston housing with inter-
nal/fexternal helical spline cup).

¢ Three-way solenoid switching valves.
= Camshaft position impulse wheels.
= Hall effect camshatft position sensors.

Camshaft position is varied based on engine rpm, throttle po-
sition signal, intake air and coolant temperature.

Double VANOS
components
Impulse
wheel
ECM
Camshaft \

pasitian

W :\‘..\\‘\
LR
VANOS FRRNNA
actuator W }
TN y
Battery (+) TR — \lmpulss
terminal 15 G

@ wheel

A 2P0 Camshaft
position
KL 15 sensar
Qil
ECM tempreature
sensor

Solenoid
Solenocid
Engine

oll

supply 00210063
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ECM Piston out ‘f}
camshaft retarded Engine ECM

VANOS

deactivated gc Y\ Exhausl
s % s Tamshaft

Piston in camshaft = @ )}

adlvsagce gﬁf CBQQ{ ‘ﬁ ey

- Inlake
msilaﬂ

femp.
sensar

{ ‘ 1S N S
Ty NN

ol supply 0021053

VANOS

Piston out

camshaift relarded

camshaft

i,

) Intake
camshaf!
.L

s il
temp

activated  ECM ,‘, & \Exhaus:

Piston in

camshait advanced Q021084
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« When engine is started, camshafis are in deactivated

position:

* |ntake camshaft is held in RETARDED position by oil
pressure.

= Exhaust camshaft iz held in ADVANCED position by
preload spring and oil pressure.

Within 2 - 5 seconds (50 engine revolutions), the ECM bagins
monitoring and controlling camshaft positions.

The Double VANQS system allows full variability of camshait
timing up to the limits of the system. When the ECM detects
that the camshafts are in optimum position, the solenoids are
maodulated at approximately 100 - 220 Hz to maintain oll pres-
sure on both sides of the actuator pistons o maintain timing.

in models with DME MS 43.0 (model year 2001 and newer),
the engine control module (ECM) detects camshait position
before the engine siarts, thereby adjusting camshatft timing

immediately upon start-up.

NOTE —

* VANOS system troubleshooting and diagnostics is best
accomplished using a scan tool.

= Diagnostic Trouble Codes (DTCs) pertaining to the
VANOS system are listed in the following table. See also
OBD On-Board Diagnostics.

= FElevated oil temperatures can cause VANQS to deactivate.
Oif that is too thick {high viscosity} may cause a DTC to be
set in the ECM. If VANOS is deactivated (limp-home
maode), there will be a noticeable loss of power.

VANOS fauli codes

BMW code P-code Fault description

19 P1529 VANQOS solenoid valve activation,
exhaust

21 P1525 VANOS solenoid valve activation,
intake

103 P1519 VANQS faully reference value
intake

104 P1520 VANOS fauilly reference value
exhaust

105 Pi522 VANOS stuck (Bank 1) intake

106 P1523 VANQOS stuck (Bank 2) exhaust
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Camshaft Timing Chain.

Double VANOS control unit

Bolt M6

2. Exhaustcamshaft position
sensor

Sealing ring

Camshaft end sealing plug

~tighten to 50 Nm (37 ft-Ib)
5. Camshafi seal cap

6. VANOS hydraulic piston set
screw -CAUTION: left hand
thread -tighten to 10 Nm

(89 in-Ib)
7. Nut M7 -tightento 14 Nm
\ (10 ft-Ib)
\ E) 8. Engine lifting hook
’ " Stud M7
10. Nut M6 -tighten to 10 Nm
{89 Ib-in)
11. Gasket

12, Cylinder head

13. Sealingring

14. intake camshaft sensor
15. Bolt M6

16. VANOS control unit

17. Copper sealing ring

18. VANOS oil feed line

19. Banjo bolt -tighten to 32 Nm '}
(24 1t-1b) -

I

,,,,,
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.Camshaft Timing Chain

i

502117069

VANOQOS control unit, removing
(M52 TU and M54 engines)

This procedure includes removal of the Double VANQOS con-
trol unit.

NOTE —

if the Double VANQOS control unit is being replaced, camshaft
timing must be checked. This procedure requires multiple
special tools. Be sure to read the procedures through before
beginning the repair.

Working inside luggage compartment, disconnect negative
() battery cable.

CAUTION—

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

Remove engine cooling fan assembly. See 170 Radiator
and Cooling System.

Remove engine trim covers,
= Pry out plastic trim caps (arrows).
» Remove cover fasteners, oil filler cap, and covers.

4 Remove ignition coils:

= Disconnect ignition coil electrical harness connectors.
s Remove coil mounting fasteners and coils.

NOTE —
Make note of ignition coil ground sirap locations.

Remove spark plugs.
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Camshaft Timing Chain

4 Disconnect electrical harness connector (A}, ol ling fitting
(B), and crankcase vent tube (squeeze at arrows).

NOTE—
Qil will drain from VANQOS unit fitting. Use shop rags to keep
oil off drive belis.

-~ Remove cyiinder head cover fasieners, and caver.

{ Remove oil haffle cover from intake camshaft.

« Disconnect electrical connections from exhaust camshaft po-
sition sensor and VANOS control valve (arrows).

4 Using banjo bolt from VANOS control unit ail line, insiall test
fitting (BMW special tool 11 3 450) to VANOS control unit.
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4 Caver oil hole in VANOS control unit {arrow) with shop towel
to capture oil which will spray when compressed air line is
connected.

- Connect compressed air line to air fitting. Apply air pressure
setio 2 - 8 bar {30 - 110 psi).

{ With compressed air line connected, turn engine clockwise
using crankshaft center bolt at least two rotations, until cylin-
der 1 is at (TDC) position (intake and exhaust camshaft lobes
as shown arrows).

CAUTION—

Do not rotate engine counterclockwise to reach the top dead
center position. Instead, complete another two complete
rotations.

4 Remove sealing plug from bore under starter. Lock crank-
shaft in TDC position with BMW special tool 11 2 300
(arrow).

4 Unscrew and remove threaded studs (arrows) at rear of
cylinder head.

fHanlloyPublishers com=-Al Righls Resened
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< Secure camshafts in TDC position using BMW special tool
set 11 3 240.

— Disconnect compressed air line, leaving compressed air fit-
ting attached to VANOS control unit.

NOTE —
Qil will drain from pressure line. Have a container and rags
ready.

Unscrew sealing plugs from VANOS control unit (arrows).

NOTE —
Oil will drain from sealing plug bores. Have a confainer and
rags ready.

Pull sealing caps straight out of VANOS control unit with
BMW special tool 11 6 170, or with short nose pliers.

NOTE —
Additional oif may drain from VANOS control unit.

Remove set screws (left-hand thread) on ends of intake and =
exhaust camshafis.

NOTE —
Set screws have left hand threads. Remove with a clockwise
motion.

S 5 TN
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4 Remove VANQOS unit:
* Hemove fasteners from engine support eye.

¢ Remove VANGOS mounting nuts (arrows) from cylinder
head. Slide VANOS control unit and metal gasket off.

NOTE —

¢ The VANQS conirof unit will contain residual oil. Place
shop towels benealh adjustment unit when removing.

» Ifthe VANOS control unitis replaced, or if repair operations
are completed that may change camshaft timing, the cam-
shaft timing must be checked as described in VANOS tim-
ing, checking and adjusting (M52 TU and M54
engines).

CAUTION—
Do not crank the engine with VANOS unit removed,
Piston/vaive inferference may resul.

VANOS control unit, installing
(M52 TU and M54 engines)

4 Clean contact edges of cylinder head face and double
VANOS control unit and apply a thin coat of sealing com-
pound (Three Bond 1209 @& or eguivalent) to surfaces.

CAUTION—

¢ Make sure all gasket material is removed from face of
cylinder head. Clean sealing face and keep free of ofl.

= Check locating dowel (A} and dowel sleeve {B) at top of
cylinder head for damage or incorrect installation.

NOTE -~

¢« If the Double VANOS control unit is being replaced, be
sure to check and adjust camshatft timing, see VANOS
timing, checking and adjusting (M52 TU and M54 en-
gines). ;

 If work being carried out has no effect on camshatft timing, -
it Is not necessary to rechack the fiming. It is recommend- :
ed, however, that the VANOS operation be checked using
a compatible scan tool once the engine is running. —
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Camshaft Timing Chain

— Using new gasket, install VANOS control unit to cylinder
head.

= Reinstall engine support eye.

Tightening torques

VANGS control unit to cylinder head
M6 nut 10 Nm {89 in-lb)
M7 nut 14 Nm {10 fi-ib}

Inseri and tighien VANOS hydraulic piston set screws on
intake and exhaust camshafts.

CAUTION—
Set screws have left hand thread. Tighten counterclockwise.

Tightening torque

Hydraulic piston to splined shait 10 Nm (89 in-Ib)
(set screw)

Replace sealing caps inside VANOS control unit with BMW
special tool 11 6 170, or short flat nosed pliers.

Insert and secure VANOS sealing plugs (arrows), using new
sealing O-rings.

Tightening torque
Sealing plug to VANOS contrel unit 50 Nm (37 ft-Ib)

Remove compressed air fitting from VANOS contro! unit.

Fit VANOS oil line banjo bolt with new seals. Attach oil line to
VANOS control unit.

Tightening torque
Ol line to VANOS control unit (banjo bokt) 32 Nm (24 ft-Ib)
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— Connect electrical harness connectors to camshaft position
sensors and VANOS solenoid valves.

— Remove BMW special locking tools from rear of cylinder
head.

— Remove crankshaft locking tool and replace sealing plug.

« Install intake camshaft baffle and cylinder head cover.

= Check for correct seating of half-moon seals (A) in back of
cylinder head cover.

= Use a small amount of Three Bond 1209 ® or equivalent
sealant at corners (B) of hali~moon cutouts.

= Similarly, seat gasket and seal corners in front of cylinder
head, at VANOS control unit.

Tightening torque
Cylinder head cover to cylinder head (M&) 10 Nm (89 in-Ib}

~  Bemainder of installation is reverse of removal.

Tightening torques

Radiator fan (viscous clutch) to
coolant pump 40 Nm {30 ft-Ib)

Spark ptug to cylinder head 25 Nm (18 ft-lb)

VANQOS timing, checking and adjusting
(M52 TU and M54 engines)

Use this procedure to check and, if necessary, adjust cam-
shaft timing. This procedure assumes that the cylinder head
cover and intake camshalft plastic baffle have been removed.
Alsa, be sure the cooling fan and the spark plugs have been
removed.

4 Remove primary camshaft chain tensioner cylinder (arrow).

CAUTION—
Primary camshaft chain tensioning piston s under spring i
pressure. —
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Camshaft Timing Chain
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4 Inseri BMW special tool 11 4 220 in cylinder head and bring

adjustment screw into contact with tensioning rail.

NOTE —
BMW special tool 11 4 220 is an adjustable primary chain
tensioner that simulates the function of the tensioner.

Preload primary chain tensioner raik:
« Tighten adjusting screw on BMW special tool 11 4 220.

Tightening {orque

Primary chain tensioner preload 0.7 Nm (6 in-Ib})

Unscrew oil pressure pipe from VANOS control unil. Remove
banjo bolt from oil pressure line and install BMW special tool
11 3 450.

CAUTION—

Cover top of VANOS controf unit with lint-free shop cloth. Al-
tachment of compressed air line will force oil to spray out of
bore.

P YIY . TR NP - 28

Connect compressed air line 1o air fitting. Apply air pressiire
setto 2 - 8 bar (30 - 110 psi).




117-45
- .-Camshaft Timing Chain

4 With compressed air line connected, turn engine at least
twice in direction of rotation until cylinder 1 intake and ex-
haust camshaft lobes (arrows) face each other.

CAUTION—

Do not rotate engine counterciockwise to reach the top dead
center pasition. Instead, complete another two complete ro-
tations.

4 Remove sealing plug from bore at bellhousing. Secure crank-
shaft in TDC position with BMW special tool 11 2 300 (ar-
row).

- Remove cylinder head cover studs at rear of cylinder head.

Place BMW special tool 11 3 240 over camshafis ends and
measure clearance of tool to cylinder head surface.

NOTE —
e [fthe exhaust side of the tool (A) is not flush with the head,
adjust camshatft timing as described below.

= Due to flexible sprocket design and VANOS control unit tol-
erances and play, the intake side of special fool 11 3 240
(B) may be up to 1 mm (0.04 in) above the surface of the
cylinder head. This is normal. Reassemble engine. Other-
wise, adfust camshatft timing as described below.

Remove double VANOS control unit. See VANQS control
unit, removing (M52 TU and M54 engines).

Press down on secondary chain tensioner and lock into place
using BMW special tool 11 3 292 or equivalent pin or drift.

HI
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Camshaft Timing Chain _

« Loosen intake camshaft sprocket mounting nuts (arrows) by
1 turn.

< Loosen exhaust camshaft sprocket mounting bolts:

e Release bolts (A} 1/2 turn
° Release nuts (B) 2 turns

< Pull out intake camshaft splined shaft out approx. 1 mm
(0.04 in) of splines (arrows) can be seen.
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4 Pull out exhaust camshaft splined shait to stop.

— Make sure camshafts are secured in TDC position using
BMW special tools 17 3 240 and 11 3 244,

4 Preload primary chain tensioning rail:
» Tighten adjusting screw on BMW special tool 11 4 220.

Tightening torque

Primary chain tensioner preload 0.7 Nm (6 in-1)

4 Preload exhaust camshaft spring plate by pressing on im-
pulse wheel. Tighten mounting nuts (arrows) by hand. Do
not tighten fully.

e
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4 Install BMW special tool 11 6 150 (VANOS setup bracket) fo
front of cylinder head timing case. Tighten nuts (arrows) by
hand, and then tighten down uniformly until special tool is in
full contact with cylinder head.

CAUTION—
Make sure alf gasket material is removed from face of cylin-
der head. Clean sealing face and keep free of oil.

4 Secure camshaft impulse sprockets and wheels:

= Pretighten Torx screws (A) on exhaust camshaft impulse
wheel to approx. 5 Nm {44 in-Ib}.

= Pretighten mounting nuts (B) on exhaust and intake
sprocket assemblies to approx. 5 Nm (44 in-Ib}.

= Torgque down Torx screws {A) and nuts {B) to final
specifications.

Tightening torques

Sprocket assembly to camshait

initial torque 5 Nm {44 in-1b)
Sprocket assemnbly to camshatft
M7 Torx screw (A) 20 Nrn (15 ft-Ib)
M6 mounting nut'(B) 10 Nm (89 in-lb)

Remove flywheel locking tocl from fransmission bellthousing
s0 that crankshaft is no longer locked.

— Remove camshaft locking tools from rear of cylinder head.
— Crank engine over twice by hand in direction of rotation until
cylinder 1 intake and exhaust camshatft lobes face each other

again.

- Secure crankshaft with BMW special tool 11 2 300.

4 Place BMW special tool 11 3 240 over camshaft ends and
measure clearance of tool to cylinder head surface.

NOTE—

= |f the exhaust side of the tool (A) is not flush with the head,
camshalt timing is incorrect. Repeat camshalt timing pro-
cedure.

= Due to flexible sprocket design and VANQGS control unit tol-
erances and play, the intake side of special tool 11 3 240
{B) ray be up to 1 mm (0.04 in) above the surface of the
cylinder head, This is normal. Otherwise, repeat camshaft
fiming procedure.
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Remove camshaft locking tools from rear of camshaits.

Rermove BMW special tool 11 4 220 (adjustable primary
chain tensioner). Reinstall primary chain tensioner.

Tightening torgue

Primary chain tensioner to cylinder head 70 Nm (52 ft-1b)

Remove crankshaft locking tool from transmission belihous-
ing. Reinstall sealing plug.

Remove VANOS setup bracket from front of cylinder head.
Install VANOS control unit as described earlier in this group.

Remove compressed air fitting (BMW special tool 11 3 450)
from VANOS control unit,

Fit VANOS ail fine banjo bolt with new seals. Attach il line to
VANOS control unit.

Tightening torque
Oil line to VANCS control unit {banjo bolt) 32 Nm (24 fi-Ib)

Remainder of installation is reverse of removal, noting the fol-
lowing:
o Install spark plugs.

= |nstalt intake camshaft plastic baffle prior to installing cylin-
der head cover. Install ignition coil packs and connect elec-
trical harness connectors.

e |nstall radiator cooling fan.
 Install air filier housing and top engine cover.

Tightening torque

Radiator cooling fan {viscous clutch) to 40 Nm (30 ft-Ib)
coolant pump

Cylinder head cover to cylinder head 10 Nm (89 in-Ib)
Spark plug ta cylinder head 25 Nm (18 ft-Ib)
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Camshaft Timing Chain
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Timing chains assembly
(M52 TU and M54 engines)
Impulse wheel mounting nut
Camshaft impulse wheel (exh.)
Spring plate
Thrust spacer (T = 3.5 mm)

1.

2.

3

4

5. Primary chain tensioner
6. Torx screw

7. Exhaust secondary sprocket
8. Splined shaft

9. Secondary timing chain

10. Splined sleeve

11. Primary sprocket

12. Threaded stud

13. Secondary chain tensioner
14. Sprocket mounting nut

15. Spring plate

16. Splined shait

17. Intake camshaft sprocket

18. Secondary chain lower guide
19. Thrust spacer

20. Camshaft impulse wheel
(intake)

21. Chain tensioner rail
22. Crankshaft sprocket
23. Threaded stud

24. Primary chain

25. Threaded stud

26. Guide rail

27. Threaded stud

28. Woodruff key

%
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Timing chains, removing
(M52 TU and M54 engines)

Camshaft timing chain removal requires that the oil pan be re-
moved. See 119 Lubrication System. Also required is re-
moval of the VANOS control unit and disassembily of the
intake and exhaust camshaft sprocket assemblies as de-
scribed earlier in this repair group.

Special BMW service tools are needed for timing chain re-
moval and installation. The special tools assure proper timing
of the valvetrain. Precise marks to set the timing on the cam-
shafts are not provided for reassembly. Read the procedures
through before beginning the job.

CAUTION—
If the camshatts are not properly timed, the pistons can con-
tact the valves.

— Disconnect negative (-} cable from battery.

CAUTION—

¢ Disconnecting the battery may erase fault code(s) stored in
control module mermory. Checl for fault codes using spe-
cial BMW diagnostic equipment.

= Prior to disconnecting the battery, read the battery dis-
connection cautions given in 001 General Cautions

— Remove VANOS control unit. See VANOS control unit, re-
moving (M52 TU and M54 engines).

< Remove sealing plug from crankcase below startier and se-
cure crankshaft with BMW special tool 11 2 300,

— Drain engine cooling system. See 170 Radiator and Cool-
ing System.

— Remove belt driven cooling fan, fan shroud, and thermostat
housing. See 170 Radiator and Cooling System.

— Remove drive belts. See 020 Maintenance.

NOTE—
Mark direction of belt rotation if reusing belt.

— Remove waler pump pulley fasteners and pulley.

- Drain engine oil and remove oil pan as described in 119
L.ubrication System.
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4 Remaove primary camshaft chain tensioner (arrow) from tim-
ing chain cover.

CAUTION—
Primary camshaft chain tensioning piston is under spring
pressure.

4 Press down on secondary chaintensioner and lock into place
using BMW special tool 11 3 292 or a similar size wire.

3 « Remove exhaust camshaft impulse wheel mounting nuts {ar-
rows). Remove impulse wheel {A).

4 Remove spring plate (A).

28
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~“Camshaft Timing Chain

« Remove intake camshaft sprocket mounting nuts (arrows)
and remove spring plate (labelled FRONT).

4 Remove torx screws from exhaust camshait sprocket
{arrows).

4 Liit off exhaust and intake sprockets with secondary chain,
thrust spacer (A) and splined shait (B). '

CAUTION—

Splined shafts for both intake and exhaust camshafts share
the same part number. Remove and mark used spfined
shafts in order to reinstall in original locations.

< Remove exhaust camshaft spfined sleeve (A) and shaft (B).
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Camshaft Timing Chain

4 Remove secondary chain tensioner mounting bolis (ar-
rows). Remove tensioner while keeping locking pin in place.

4 Remove primary chain sprocket mounting studs (arrows) on
exhaust camshafi,

4 Lift primary chain sprocket off exhaust camshaft. Hemove
sprocket from chain.

T
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« Set timing chain on exhaust camshatt end.

4 Working in cylinder head cavity, remove timing chain cover
bolts (arrows).

4 Remove secondary chain lower guide bolts (arrows). Re-
move chain guide.

NOTE— :
Bolt on intake camshalt side is long and exiends into timing -
chain cover.

— Remove crankshaft locking tool from transmission bellhous-
ing.

1
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Camshaft Timing Chain =~~~

4 [nstall crankshaft holding tool {(BMW special tool 11 8 180/11
8 200). Make sure cut outs in tool engages openings in
damper assembly. While counterholding crankshaft with
special tool, remove crankshait center bolt (A).

CAUTION—

Do not use flywheel locking tool to hold crankshatt stationary
fo loosen or tighten crankshaft hiub center bolt. Use only the
special tools specified, or equivalent hub holding tool.

NOTE —
The crankshart hub center bolt is tightened to a torque of 410
Nm (300 ft-Ib).

118190

Install crankshaft damper puller (BMW special tool 11 8 210)
to 11 8 200. and (A) remove damper from crankshaft.

CAUTION—

The crankshaft must not be allowed to rotaie when the timing
chains are loosened or removed. The pistons can contact the
valves. Use appropriate crankshaft holding tool when loosen-

ing crankshaft hub center bolt.

Using a drift of less than 5 mm diameter, drive two locating
dowels in left and right sides of lower timing chain cover to-
ward engine. Remove cover mounting bolts (arrows} and
carefully lift cover off.

CAUTION—

« Lise care when removing the cover from the cyfinder head
gasket. If the cover is stuck, use a sharp knife to separate
it frorn the head gasket.

¢ [f cylinder head gasket is damaged, remove cylinder
head and replace head gasket. See 113 Cylinder
head and valvetrain.

502117203

NOTE—

= The chain cover can be removead with the coolant pump in-
stalfed.

= Use care when removing the cover from the coofant pipe
at rear.

- Push primary chain tensioner guide rail aside and ramove
chain.
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~ Camshait Timing Chain

Primary timing

chain assembly

oo21085

ELIFRTRON. S WA e—

Timing chains, installing
(M52 TU and M54 engines)

CAUTION—

The procedure outlined below assumes that the camshafts
are locked in the TDC installation position with special locking
tools as shown earfier.

Inspect tfiming chain sprockets. Inspect guide rall and ten-
sicner rail for damage. Replace any part that is worn or dam-
aged.

NOTE—
If any sprockets are being replaced due to wear, the chain
should also be replaced.

Primary timing chain assembly

Primary chain tensioner
Chain tensianer rail
Crankshaft sprocket
Exhaust camshaft sprocket
Primary chain

Anchor bolt

Guide rail

Anchor bolt

Woodruff key

e T A L S A

Install primary timing chain to erankshaft sprocket and hang
upper end from exhaust camshaft.

If necessary, replace crankshaft radial seal in cover, See
Crankshaft oil seal, replacing (M52 TU and M54 engines).

I
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Camshaft Timing Chain

To install lower timing case cover:

= Clean cover and cylinder block sealing suriaces.

» Use new gaskets and coolant pipe O-ring.

« Remove timing chain cover dowel pins from engine block.

¢ Drive timing cover dowels in until they just protrude slightly
from sealing surface.

s Apply a small bead of silicon sealer (Three Bond 1209 ®
or equivalent) to corners of cylinder head where timing
cover meets cylinder head and engine block.

= Tap cover into position until firmly seated.

« |nstall all bolts hand tight, including two Torx bolts from
above.

» Install secondary chain lower guide.
» Tighten cover mounting bolts alternately and in stages.

Tightening forque

Lower timing cover to cylinder block (M6) 10 Nm (89 in-Ib)

Install oif pan with new gasket. See 119 Lubrication Sys-
tem.

Tightening torque

Qil pan to engine block (MG)
8.8 grade 10 Nm (89 in-ib)
10.9 grade 12 Nm (9 ft-Ib)

Align damper assembly with keyway and tap into place. In-
sert new center bolt with washer,

CAUTION—
Inspect woodruff key for damage before installing hub
assembly,

Attach special tools 11 8 200/11 8 190 to damper assembly.
Counterhold damper with 11 8 180 while tightening center
boli.

CAUTION—

+ Do not use BMW special ool 11 2 300 to hold crankshaft p—
stationary to tighten crankshaft hub center bolt. Use only
the special tools specified, or equivalent hub holding toal.

s Have a second person hold special tool 11 8 190 while
tightening center crankshaft bolt.

Tightening torgque —

Crankshalfi hub to crankshaft 410 Nm (300 fi-Ib)

[ 1% ST
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- “Camshaft Timing Chain

<
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Remove BMW special tool 11 2 300.

Fit top sprocket to primary timing chain and install on exhaust
camshaft so that pointer (arrow) on sprocket lines up with
cylinder head sealing surface.

Pasition sprocket so that chain slack is on tensioner rail side.

Insert BMW special toal 11 4 220.in.cylinder head and screw
in adjustment screw by hand just until it contacts tensioning
rail and chain slack is removed.

NOTE —
BMW special tool 11 4 220 js an adjustable primary chain
tensioner that simulates the function of the tensioner.

Make sure arrow on top primary sprocket is still lined up with
upper edge of cylinder head. Reposition sprocket if neces-
sary.
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4 Install and fighten down threaded locating studs (arrows} in
end of exhaust camshaft.

Tightening torgque
Exhaust camshatft locating stud 20 Nm (15 ft-Ib)

4 Instali secondary chain tensioner on cylinder head.

= Make sure tensioner is [ocked in compressed position as
described earlier.

4 Fit exhaust camshaft splined slesve, aligning gap in sleeve
splines with corresponding gap on camshaft splines
(arrows).

T
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4 Slide splined shait onio exhaust camshaft, aligning larger
tooth with corresponding gap of splined sleeve (arrows).

* Slide splined shaft in further until 3 small or elongated slots
in splined sleeve are centered to 3 threaded holes in
sprocket.

« Place intake and exhaust sprockets in BMW special tool 11 6
180. Position spline gap on intake sprocket (arrow) as shown
and place secondary chain on sprockets.

T p021821

« Carefully ramove chain and sprockets from tool and slide
onto camshafts, Align gap in intake sprocket splines with cor-
respaonding gap in camshaft splines (arrow).

Do not after position of sprockets with respect to chain when
removing from special tool 11 6 180.

4 Slide spiined shaft onto intake camshaft untit approx. 1 mm
{0.04 in.) of splines can still be seen, (-
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« install intake camshaft spring plate so that FRONT mark is
visible. Instalt mounting nuts (arrows) finger tight.

{ Working at exhaust side, insert sprocket mounting Torx
screws into threaded holes (arrows).

¢ Initially tighten screws to approx. 5 Nm (44 in-lb}, then back
off one-half turn.

« Fit thrust spacer {A) on exhaust camshaft.
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4 Install spring plate (A) to exhaust camshaft, Make sure that
F mark is visible.

NOTE —
If F mark is no longer visible, install spring plate as shown.

« Install exhaust camshaft impulse wheel, aligning mark (B)
with top edge of cylinder head (A). Instali mounting nuts (ar-
rows) finger tight.

( Pult out exhaust splined shait until it stops.

—  Press down on secondary chain tensioner and remove ten-
sioner lock-down tool.
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« Preload primary chain:

« Tighten adjusting screw on BMW special tool 11 4220 to
specified torgue.

Tightening torgue

Primary chain tensioner preload 0.7 Nm {8 in-Ib}

4 Preload exhaust camshaft spring plate by pressing on im-
pulse wheel while tightening mounting nuts {arrows} finger
tight.

4 Install BMW special tool 11 6 150 (VANOS setup bracket) to
front of cylinder head timing case.

« Tighten tool mounting nuts {arrows) by hand, then tighten
down uniformly until special tool Is firmly contacting cylin-
der head.

CAUTION~
Male sure all gasket material is removed from face of cylin-
der head. Clean sealing face and keep free of oil.

,,,,,
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< Secure camshaft sprockets and impulse wheels:

* Tighten mounting screws (A) on exhaust camshaftimpulse
wheel fo approx. 5 Nm {44 in-[b}.

= Tighten mounting nuts (B) on exhaust and intake sprocket
assemblies to approx. 5 Nm (44 in-Ib).

= Torque down mounting screws (A) and nuts (B) to final
specifications.

Tightening forques

Sprocket assembly to camshaft

initial torque 5 Nm (44 in-Ib}
Sprocket assembly to camshaft
M7 Torx screw (A) 20 Nm {15 ft-lb)
WME mounting nut (B) 10 Nm {89 in-lb)

— Remove flywheel locking tool from transmission bellhousing
so that crankshait is no longer secured.

— Hemove camshaft locking tools from rear of camshaits,

Crarik engine over by hand twice in direction of rotation until
cylinder 1 intake and exhaust camshaft lobes (arrows) face a
each other.

Secure crankshatft in TDC position with BMW special ool 4
112 300.

Place BMW special tool 11 3 240 over camshaft ends and
measure clearance of tool to cylinder head surface.

NOTE— L

¢ [fthe exhaust side of the tool is not flush with the head (gap
A), retime the camshalts as described later in this repair ~ —
group,

* Due to flexible sprocket design and VANOS controf unit tol- P
erances and play, the intake side of special tool 11 3 240 -
may be up to 1 mm (0.04 in) above the surface of the cyl- o—
inder head (gap B). This is normal. Otherwise, refime the
camshalfts as described in VANOS timing, checking and
adjusting (M52 TU and M54 engines).

— Remove VANOS setup bracket from front of eylinder head. L __

— Install VANOS control unit. See VANOS control unit, in-
stalling (M52 TU and M54 engines).

— Install intake camshatft oit haffle,
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Camshaft Timing Chain -

4 [nstall cylinder head cover:

= Check for correct seating of half-moon seals (A) in back of
cylinder head cover.

* Use a small amount of Three Bond 1209 ® or equivalent
sealant at corners (B) of half-moon cutouts. Seal corners
in froni of cylinder head at VANOS control unit.

Tightening torque

Cylinder head cover to cylinder head 10 Nm (89 in-lb}

Hemainder of reassembly is reverse of removal, noting the
following:

« Secure all coolant hoses, thermostat housing, engine cool-
ant drains.

s+ Install new engine ail filter and cil. See 119 Lubrication
System,

« Refill and bleed cooling system as described in 170 Radi-
ator and Cooling system.

« lse scan tool to check VANCS operation with engine
idling.

Tightening torques

Coaolant drain plug to cylinder black 25 Nm (18 ft-ib}
Radiator cooling fan {viscous clutch)

{0 coolant purmnp 40 Nm (30 ft-ib}
Radiator drain.screw