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010-2

How to Use This Manual

WARNING!

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 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 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.

The manual is divided into ten sections:

¢ 0 GENERAL DATA AND
MAINTENANCE

¢ 1 ENGINE
¢ 2 TRANSMISSION

¢ 3 SUSPENSION, STEERING AND
BRAKES

¢+ 4BODY
¢ 5BODY EQUIPMENT
¢ 6 ELECTRICAL SYSTEM

¢ 7 EQUIPMENT AND
ACCESSORIES
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¢ ELE ELECTRICAL WIRING
DIAGRAMS

¢ OBD ON BOARD DIAGNOSTICS

0 GENERAL DATA AND
MAINTENANCE covers general vehicle
information (Repair Group 010) as well
as the recommended maintenance
schedules and service procedures to
perform BMW scheduled maintenance
work (Repair Group 020).

The next seven sections (Repair
Groups 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—General. These “00” (double
zero) groups are mostly descriptive in
nature, covering topics such as theory
of operation and troubleshooting. The
remainder of the repair groups contain
the service and repair information. The
last two major sections contains
detailed electrical wiring schematics
and scan tool codes.

A master listing of the individual repair
groups can be found on the inside
front cover. A comprehensive index can
be found at the back of the manual.

Warnings, cautions and notes

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

WARNING!

The text under this heading warns of
unsafe practices that are very likely
to cause injury, either by direct
threat to the person(s) performing
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the work or by increased risk of
accident or mechanical failure while
driving.

CAUTION!

A caution calls attention to important
precautions to be observed during
the repair work that will help prevent
accidentally damaging the car or its
parts.

Note:

A note contains helpful information, tips
that will help in doing a better job and
completing it more easily.

Please read every WARNING,
CAUTION, and NOTE at the front of
the manual and as they appear in
repair procedures. They are very
important. Read them before you begin
any maintenance or repair job.

WARNING!

*  Never run the engine in the work

area unless it is well-ventilated.
The exhaust should be vented to
the outside. Carbon monoxide
(CO) in the exhaust Kills.

Remove all neckties, scarfs,
loose clothing, or jewelry when
working near running engines or
power tools. Tuck 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, watches, and
bracelets. Aside from the
dangers of moving parts,
metallic jewelry conducts
electricity and may cause
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shorts, sparks, burns, or
damage to the electrical system
when accidentally contacting
the battery or other electrical
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.

Fuel is 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
retain pressure even when the
ignition is off. When working
with the fuel system, loosen the
fuel lines slowly to allow the
residual pressure to dissipate
gradually. Take precautions to
avoid spraying fuel.

llluminate 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 bulb, use rough
service bulbs to avoid breakage.
The hot filament of an
accidentally broken bulb can
ignite spilled fuel or oil.

Keep sparks, lighted matches,
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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 to explode.

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

Copyright © 2006 Robert Bentley, Inc. All rights reserved.

50f5 2/25/2009 10:07 PM



General http://ebahn.bentleypublishers.conVBMW/3/E46/Repair%20Manuals/0...

010-3

Getting Started

Most of the necessary maintenance
and minor repair that an automobile will
need can be done with ordinary tools.
Below is some important information on
how to work safely, a discussion 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 safety.
Many accidents happen because of
carelessness. Pay attention and stick
to 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
wheels.

WARNING!

*  Never work under a lifted car

unless it is solidly supported on
jack stands that are intended for
that purpose.

When raising the car using a
floor jack or a hydraulic lift,
carefully position the jack pad to
prevent damaging the car body.
Plastic pads are provided for
this purpose by the
manufacturer at the jacking
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points.

Watch the jack closely. Make
sure it stays stable and does not
shift or tilt. As the car is raised,
it may roll slightly and the jack
may shift.

Raising car safely

- Park car on flat, level surface.

- If changing a tire, loosen lug bolts
before rasing car. See =
Changing a tire.

< Place jack into position. Make sure jack

is resting on flat, solid ground. Use a
board or other support to provide a firm
surface for the jack, if necessary

- 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
unexpectedly rolling.

WARNING!

* Do not rely on the transmission

or the emergency brake to keep
the car from rolling. They are
not a substitute for positively
blocking the opposite wheel.

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

2/25/2009 10:07 PM



General http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/0...

Working under car safely

- Disconnect negative (—) cable from
battery so that no one can start
car. Let others know what you will
be doing.

CAUTION!

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

- Raise car slowly as described
above.

- Use at least two jack stands to
support car. Use jack stands
designed for the purpose of
supporting a car. For more
information on jack stands, see =
Tools.

WARNING!

+*

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

Do not use wood, concrete
blocks, or bricks to support a
car. Wood may split. Blocks or
bricks, while strong, are not
designed for that kind of load,
and may break or collapse.

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

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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010-4

Advice for the Beginner

The tips in the paragraphs that follow are
general advice to help any do-it-yourself
BMW owner perform repairs and
maintenance tasks more easily and more
professionally.

Planning ahead

To prevent getting in too deep, know what
the whole job requires before starting. Read
the procedure thoroughly, from beginning tc
end, in order to know just what to expect an:
what parts will have to be replaced.

Cleanliness

Keeping things organized, neat, and clean i
essential to doing a good 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.

For cleaning parts prior to assembly,
commercially available aerosol 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
extreme care. Do not smoke. Do not use
these products indoors or near any sourc:
of heat, sparks or flame.

Non-reusable fasteners
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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 (self-locking,
nylock, etc.), cotter pins, studs, brake
fittings, roll pins, clips and washers. Genuin
BMW parts should be the only replacement
parts used for this purpose.

Some bolts are designed to stretch during
assembly and are permanently altered
rendering them unreliable once removed.
These are known as torque-to-yield
fasteners. Always replace fasteners where
instructed to do so. Failure to replace these
fasteners could cause vehicle damage and
personal injury. See an authorized BMW
dealer for applications and ordering
information.

Tightening fasteners

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

< Where there are several fasteners, tighten
them in a sequence alternating between
opposite sides of the component. Repeat the
sequence until all the bolts are evenly
tightened to the proper specification.

For some repairs a specific tightening
sequence is necessary, or a 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 can be used as a general
guide for tightening fasteners.

BO01FNG

WARNING!

= Table a is a general reference only. Th
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values listed in the table are not intended
to be used as a substitute for torques
specifically called out in the text.

Note:

* Metric 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.

Table a. General bolt tightening torques
in Nm (max. permissible)

Bolt Bolt Class (according to DIN
diameter | 267)

5.6 | 5.8 |6.8 |8.8 109|129
M5 25|35|45/6 |8 10
M6 45|16 |75 )10 (14 |17
M8 11 |15 |18 |24 |34 |40
M10 23 |30 |36 |47 (66 |79
M12 39 |52 |62 182 |115 | 140
M14 62 |82 |98 | 130180 |220
M16 94 | 126|150 200|280 | 340
M18 130|174 | 210 | 280 | 390 | 470

Gaskets and seals

Gaskets are designed to crush and become
thinner as the mating 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.
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Some gaskets—such as head gaskets—are
directional. Make sure that these are
installed correctly. This same logic applies t
any part used for sealing, including rubber
O-rings and copper sealing washers.

In places where a shaft must pass through ¢
housing, flexible lip seals are used to keep
the lubricating oil or grease from leaking out
past the rotating shaft. Seals should never
be reused once they have been removed.
When removing a seal, be careful not to
damage the metal surfaces.

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

Some seals are directional and special
installation instructions apply. Make sure a
seal is installed with the lip facing the correc
way. Note the installation direction of the old
seal before removing it.

Electrical testing

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

Electric current only flows in a complete
circuit. 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 battery,
whether through the wiring harness or the
car body. Except for portions of the charginc
system, all electrical current in the car is
direct current (DC) and flows from positive
(+) to negative (-).

|gnit_m:1 - Direction of Front power < Switches are used to turn components on or
Switch | ™==T t 1l s 2 . . . . .
[clu5ed}q?.:.; oot e distribution box off by completing or interrupting the circuit. ,

4 of 5 2/25/2009 10:08 PM



General

; Fusible
%% fink

Batlery '_"“ﬁ

i -Emi-
] (11113
—|

Jv

Light bulp — ]
[consumar) * lir

Vehicle chassis

EIRIEL(

50f5

http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/0...

switch is “open” when the circuit is
interrupted, and “closed” when the circuit is
completed. See = 600 Electrical System—
General for electrical troubleshooting.

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. If the wire is too
short, splice in a new piece of wire of the
same size and make two connections.

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. |
soldering, use needlenose 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
not recommended. Corrosion and vibration
will eventually spoil the connection and may
lead to irreparable damage to sensitive
electronic components.

Insulate the finished connection. Electronics
stores can supply heat-shrinkable insulating
tubing that can be placed onto the wire
before connecting, slid over the finished
joint, and shrunk to a tight fit with a heat gur
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 tightly to seal
out moisture. See = 600 Electrical System—
General for more information.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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010-5
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 often, 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 are
required to determine a complete parts
list. Read the procedure 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 standards as the original
parts. They will be the correct material,
manufactured to the same
specifications, and guaranteed to fit
and work as intended by the engineers
who designed the car. Some genuine
BMW parts have a limited warranty.

Many independent repair shops make
a point of using genuine BMW parts,
even though they may at times be
more expensive. They know the value
of doing the job right with the right
parts. Parts from other sources can be
as good, particularly if manufactured
by one of BMWs original equipment
suppliers, but it is often difficult to
know.
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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 will know about it and
provide it. The BMW parts organization
is best equipped to deal with any BMW
parts needs.

Non-returnable parts

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

Information you need to know

Model. When ordering parts it is
important that you know the correct
model designation for your car. Models
covered in this E46 manual are 323i/Ci,
325i/Ci, 325Xi, 328i/Ci, 330i/Ci 330Xi in
Sedan, Coupe, Convertible and Sport
Wagon body styles.

Model year. This is not necessarily the
same as date of manufacture or date of
sale. A 1999 model may have been
manufactured in late 1998, and
perhaps not sold until early 2000. It is
still a 1999 model. Model years covered
by this manual are 1999 to 2001.

Date of manufacture. This information

is necessary when ordering
replacement parts or determining if any
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of the warranty recalls are applicable 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).
This is a combination of letters and
numbers that identify the particular car.
The VIN appears on the state
registration document, 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. 3 Series cars covered in
this manual are powered by 6-cylinder
engines. For information on engine
codes and engine applications, see =
100 Engine—General.

Transmission code. The transmission
type with its identifying code may be
important when buying clutch parts,
seals, gaskets, and other transmission-
related parts. For information on
transmission codes and applications,
see = 200 Transmission—General.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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010-7

Tools

Most maintenance can be
accomplished with a small selection of
the right tools. Tools range in quality
from 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, moderately priced
tools with a lifetime guarantee. These
are your best buy. They cost a little
more, but they are good quality tools
that will do what is expected of them.
Sears’ Craftsman® line is one such
source of good quality tools.

Some of the repairs covered in this
manual require the use of special tools,
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
purchased from the following tool
manufacturers and/or distributors:

Assenmacher Specialty Tools
6440 Odell Place, Boulder, CO
80301

303-530-2424
http://www.asttool.com

Baum Tools Unlimited, Inc.
P.O. Box 5867, Sarasota, FL
34277-5867

800-848-6657
http://www.baumtools.com

Schley Products, Inc.

5350 E. Hunter Ave., Anaheim Hills,
CA 92807

714-693-7666
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http://www.sptool.com

Zelenda Machine and Tool Corp.
65-60 Austin Street, Forest Hills, NY
11374-4695

718-896-2288
http://www.zelenda.com

Basic tool requirements

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

(C 3} = «  Screwdrivers. The common flat-blade
type and the Phillips type will handle

g almost all screws used on BMWs. Two

or three different sizes of each type will

(== be required, since a screwdriver of the
e wrong size will damage the screw
(='-w9 >® head.
{ )] | =

A complete set of screwdrivers should
e — also include Torx® type screwdrivers.

BOOGFNG

<  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 better
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.

BII2ZFNG

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 common sizes needed. A
more complete set of wrenches would
include 6 mm through 19 mm sizes.
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Sockets. Sockets are used with a
ratchet handle for speed and
convenience and can be combined with
extensions and universal joints
(swivels) to reach fasteners more
easily. The most common drive sizes
are 1/4in., 3/8 in., and 1/2 in.

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

Common bolt diameters and
wrench sizes

M5 8 mm
M6 10 mm
M8 12 mm or 13 mm
M10 17 mm
M12 19 mm
M14 22 mm

<  Spark plug socket. A special socket for
spark plugs is the correct size, is deep
enough to accommodate a spark plug’s
length, and includes a rubber insert to
both protect the spark plug from
damage and grip it for easier removal.

BOOZFNG

<  Pliers. There are many types of pliers
including snap-ring, needlenose,
adjustable-joint, slip-joint
(Channellock®), and locking (Vise-
Grip®) most of which are used for
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holding irregular objects, bending, or
crimping. Some have special
applications.

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

BOOEFNG

Snap-ring and circlip pliers with special
tipped jaws are used to remove and
install snap-rings or circlips.
Channel-lock® 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.

< 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 bolt. Use extra care with
adjustable wrenches, as they tend to
loosen, slip, and damage 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 and should not be used
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1 LU LT e I

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 stability, and are
equipped to positively lock in their
raised positions. Get the best ones
available.

Oil change equipment

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

BozzEN The M52/M54 engines use an oil filter
canister with a disposable filter
cartridge insert. Therefore, an oil filter
wrench is not required. See = 020
Maintenance for oil change
instructions.

Feeler gauges

<  Feeler gauges are thin metal strips of
precise thickness, used to measure
small clearances. They are normally
available as a set, covering a range of
sizes.

BOROFMG

Torque wrench
A torque wrench is used to precisely

tighten threaded fasteners to a
predetermined value. Many of the
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repair procedures in this manual
include BMW-specified torque values in
Newton-meters (Nm) and the
equivalent values in foot-pounds (ft-Ib).

<  Several types of torque wrenches are
available. An inexpensive beam-type
(top) is adequate but must be read
visually. A ratchet-type (bottom) can be
preset to indicate (click) when the
torque 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 to
indicate when a specific torque value
has been reached. Follow the wrench
manufacturer’s directions for use to
achieve the greatest accuracy.

BR1BFNG

A torque wrench with a range up to
about 150 Nm (185 ft-Ib) has adequate
capacity for most of the repairs covered
in this manual. For recommended
torque values of 10 Nm or below, the
English system equivalent is given in
inch-pounds (in-Ib). 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 measurement of
resistance (ohms) or voltage values.
For safe and accurate tests of sensitive
electronic components and systems, a
multimeter or Digital Volt/Ohmmeter
(DVOM) with high input impedance (at
least 10,000 ohms) should be used.
Some meters have automotive
functions such as dwell and pulse
width that are useful for
troubleshooting ignition and fuel
injection problems.
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CAUTION!

Vehicle electronic systems may be
damaged by the high current draw of
a test light with a normal
incandescent bulb. As a general rule,
use a high impedance digital
multimeter or an LED test light for all
electrical testing.

BMW special tools

Many repairs covered in this manual
call for the use of BMW special tools.
This, however, does not automatically
mean that the job is too complicated or
out of reach of the do-it-yourselfer.

Many of the BMW special tools
mentioned in this manual are simply
the best thing to use to do the job
correctly. In these cases, the tool is
identified with a BMW part number.
See your authorized BMW dealer parts
department for information on how to
order special tools.

There are some jobs for which
expensive special tools are essential,
and not a cost-effective purchase for
one-time repair by the do-it-yourself
owner. This manual includes such
repairs for the benefit of those with the
necessary experience and access to
tools. For the do-it-yourselfer, the need
for special tools is noted in the text,
and whether or not BMW dealer service
is recommended.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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010-8

Emergencies

Changing a tire

- Stop car on 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.

- 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. Passengers
should get out of car and stand
well away from road.

WARNING!

If a tire goes flat while driving, pull
well off the road. Changing a tire on
a busy street or highway is very
dangerous. If necessary, drive a
short distance on the flat tire to get
to a safe place. It is much better to
ruin a tire or rim than to risk being
hit.

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

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

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

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

DO21505

- Lower car. With all wheels on
ground, fully tighten nuts in a
crisscross pattern. Torque wheel
nuts when installing wheel. Check
inflation pressure of spare tire.

Tightening torque

Wheel to wheel 100 £ 10 Nm (74
hub 7 ft-1b)

Car will not start

If the engine turns over slowly or not at
all, especially on cold mornings, the
battery may not be sufficiently charged.
Jump-starting the battery from another
car may help.

CAUTION!

On cars with manual transmission,
push starting (or tow starting) a car
is not recommended by BMW.

If the engine is turning over at normal
speed with the starter motor, the
battery and starter are fine. If the
starter will not operate, see = 121
Battery, Alternator, Starter for
information on the starter and starter
immobilization systems.

Check to make sure that there is fuel in
the tank. Do not rely on the fuel gauge
as it may be faulty. Instead, remove the
gas filler cap and rock the car. If there
is gas in the tank, you should hear a
sloshing sound at the filler neck.

See = OBD On Board Diagnostics at

2 of 8 2/25/2009 10:09 PM



General http://ebahn.bentleypublishers.conyBMW/3/E46/Repair%20Manuals/0...

the rear of this manual for diagnostic
code reading procedures.

Jump starting

Cars with discharged or dead batteries
can be jump-started using the good
battery from another car. When
jump-starting the engine, always note
the following warnings.

WARNING!

+*

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

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

Do not jump-start the engine if
you suspect that the battery is
frozen. Trapped gas may
explode. Allow the battery to
thaw first.

Do not quick-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.

- Place cars close together, but do
not allow them to touch each
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other.

- Turn off engine of car with
good battery.

- Turn off ignition switch of car
with discharged battery.

4  Connect one end of positive (+) cable
to positive (+) post of good battery.
Remove cover from the positive (+)
junction post (A) in engine
compartment and connect other end of
the positive (+) cable to the junction
post.

- Connect one end of negative (-)
cable to negative (-) battery post
of good battery. Connect opposite
end of negative cable (-) to
ground lug (-) in engine
compartment (B).

- Start car with good battery and
run engine at about 2,000 rpm,
then start car with dead battery.

- With engine at idle, switch on
blower motor and rear window
defogger to avoid a damaging
voltage surge from alternator.

- Carefully disconnect jumper
cables, starting with negative
cable on ground lug. Turn all
electrical consumers off.

Note:

The engine should be run for at least an
hour to recharge the battery.

Indicator and warning lights
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Many of the vehicle systems are
self-monitored both statically and
dynamically while driving. Generally, a
red warning lamp that comes on during
driving should be considered serious. If
you cannot immediately determine the
seriousness of the warning light, stop
the vehicle in a safe place and turn the
engine off as soon as possible. Consult
the owner’'s manual in the glove box for
additional information on the warning
lamp and the recommended action.

If the Malfunction Indicator Lamp (MIL),
“Check Engine” or “SERVICE ENGINE
SOON” warning light, comes on or
flashes, it indicates that an emissions-
related fault has occurred. Faults such
as a faulty oxygen sensor or a faulty
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 car can be safely driven with the
light on, although the emission
systems should be checked as soon as
possible. See = OBD On Board
Diagnostics for more information on the
MIL and the On-board diagnostic
system.

Towing

The cars covered by this manual
should be towed with a tow truck using
wheel lift or flat bed equipment. Do not
tow the car on all four wheels except
for very short distances to move it to 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 (arrow) on front or rear
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bumper.
Note:

A towing eye is provided in the luggage
compartment tool kit. The towing eye
can be screwed into the front or rear
bumper.

< Install towing eye into threaded hole.

- Standard transmission: A
maximum towing distance of 20
miles is acceptable with the rear
wheels on the ground and the
transmission out of gear. If the car
needs to be towed further, have
the rear wheels placed on dollies.

- Automatic transmission: If
absolutely necessary, car can be
towed with rear wheels on ground,
but the tow should not exceed 25
miles (40 km), at speeds at or
below 30 mph (48 km/h).

- Be sure transmission fluid has
been topped off before
starting tow.

- Always tow car with
transmission lever in “N”
(neutral). If tow must exceed
25 miles (40 km), add one
quart of ATF to transmission,
or better yet, remove
driveshaft.

- Be sure to drain or pump out
added fluid once tow has
been completed.

Note:
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¢ ATF draining and filling is covered
in = 240 Automatic Transmission.
Be sure to read the filling and
draining procedure, as special
service equipment is required to
check the fluid level.

® Driveshaft removal is covered in =
260 Driveshatft.

Spare parts kit

Carrying a basic set of spare parts can
prevent a minor breakdown from
turning into a major annoyance. Many
of the following items won’t allow you
to do major repair work on the car, but
they will help in the event of the failure
of something that can disable the car
or compromise its safety.

Spare parts kit — basic

¢ Poly-ribbed drive belt(s)

¢ Engine oil (one or two quarts)

¢ 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 parts kit — additional
contents

7 of 8 2/25/2009 10:09 PM



General http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/0...

Spare parts kit — additional
contents

¢ Exterior lighting bulbs
(headlight, brake light, turn
signal, and taillight)

¢ Wiper blades

¢ Brake fluid (new unopened
bottle, DOT 4 specification)

¢ Main relay for DME system

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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020-1

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 reliable 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 authorized BMW dealer
should be able to explain them.

Service Interval Indicator (Sll)

For the 1999 and later 3 Series (E46),
BMW introduced an extended oil
change interval of approximately
15,000 miles depending on engine
operating conditions. The introduction
of BMW High Performance Synthetic
Oil has made this longer interval
possible.

1999 to 6/2000 models. BMW uses a
unique system to determine
maintenance intervals. BMW's Service
Interval Indicator (Sll), calculates
maintenance intervals based not only
on elapsed mileage, but also on such
inputs as engine speed, engine
temperature, number of starts, length
of trips, and the amount of fuel used.
At the appropriate time, the system
indicates, through lights in the
instrument cluster, when the next
routine maintenance is due.

6/2000 and later models. For the
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mid-2000 models BMW introduced new
service interval software which
calculates service based on the
amount of fuel used. When Sll detects
total fuel consumption that equals the
preset limits (in gallons), the
instrument cluster indicates that service
is required.

Using a 328i as an example:

¢ Standard transmission model: SlI
illuminates after consumption of
601 gallons of fuel.

¢ Automatic transmission model: S|
illuminates after consumption of
667 gallons.

After the service is performed the SlI
can be reset to zero.

< The Sll displays the mileage remaining
before service is due. The type of
service (OIL SERVICE or INSPECTION)
is also illuminated in the display.

Note:

An OIL SERVICE interval will always be
followed by an INSPECTION interval,
which will then be followed by an OIL
ooz1019¢ SERVICE interval, and so on.

When the ignition is turned on, the
service recommendation and miles
remaining are displayed for a few
seconds. A flashing message and a
negative (-) symbol in front of the
number indicate that the service
interval has been exceeded by the
distance displayed.

The On-Board Computer uses the rate
of fuel consumption in the period

immediately preceding to calculate the
mileage before the next service is due.
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Service Interval Indicator (Sll),
resetting

The SllI signals the need for basic
routine maintenance:

¢ Engine oil and oil filter change,
after the engine has been warmed

up.

¢ BMW-recommended additional
maintenance as listed in = Table
a.

Note:

For reference, the BMW oil service
requirements are approximately
equivalent to the maintenance that
other European manufacturers specify
at intervals with a maximum of every
15,000 miles or 12 months.

When the specified maintenance has
been carried out, the SIl memory
should be reset.

1999 to 6/2000 models

< In vehicles equipped with the DLC in
the right side engine compartment, the
Sll may be reset using BMW service
and scan tool DIS or MoDiC, or a
specialty tool from another
manufacturer. Plug the tool (arrow)
into the DLC

CAUTION!

Follow the manufacturer's directions
when resetting the Sll. If the reset
procedures are done incorrectly, the
reset tool or the electronic Service
Interval Indicator may be damaged.
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Aftermarket reset tools that can reset
all models with the DLC can be
purchased from one of the following
suppliers:

Assenmacher Specialty Tools
6440 Odell Place, Boulder, CO
80301

303-530-2424
http://www.asttool.com

Baum Tools Unlimited, Inc.
P.O. Box 5867, Sarasota, FL
34277-5867

800-848-6657
http://www.baumtools.com

Peake Research, Automotive
Products Division

P.O. Box 28776, San Jose, CA 95159
408-369-0406
http://www.peakeresearch.com

6/2000 and later models

On vehicles without the data link
connector (DLC) in the engine
compartment the reset tool can no
longer be used. Instead, the Sl can be
reset with the trip odometer reset
button in the instrument cluster:

¢ The ignition key must be in OFF
position.

¢ Press and hold trip odometer
button in instrument cluster, and
turn ignition key to ACCESSORY
position.

¢ Keep button pressed for approx. 5
more seconds until any of the
following appear in the display:
"Qil Service" or "Inspection”, with
"Reset" or "Re".
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¢ Press button again and hold for
approx. 5 seconds until "Reset" or
"Re" flash.

¢ While display is flashing, press
button briefly to reset Sll.

¢ After display has shown new
interval, the following will appear
in display for approx. 2 seconds:
"End SIA".

The system can only be reset again
after the vehicle has been driven
approx. 50 to 75 miles (consumes at
least 2.5 gal. fuel). If the display shows
"Reset" or "Re" when resetting, the
minimum driving distance has been
fulfilled and the system can be reset
again. It is possible to interrupt and
end the reset procedure by changing
the position of the ignition key.

Inspection | and Inspection Il

The Service Interval Indicator signals
the need for more comprehensive
maintenance and inspection. There are
two sets of inspection requirements.
These inspections alternate throughout
a car's maintenance history. If the last
inspection interval was Inspection |, the
next inspection interval (following an oil
service) will be Inspection II, the next
after that will be Inspection |, and so
on.

Inspection | tasks are listed in = Table
b. Inspection Il includes most of the
tasks from Inspection | with additional
Inspection Il tasks. A complete listing of
Inspection Il tasks is in = Table c.

Note:

For reference, the BMW Inspection |
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and Inspection Il requirements are
approximately equivalent to the
maintenance requirements that other
European manufacturers specify.
Inspection | is normally due at intervals
with a maximum of 30,000 miles or 24
months. Inspection Il is normally due at
intervals with a maximum of 60,000
miles or 48 months.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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The intervals for most tasks listed in the maintenance table below are determined by the SllI.

Except where noted, the maintenance items listed apply to all models and model years covered
by this manual. The columns on the right side of each table give quick-reference information
about the job. The text in the "additional repair information" column refers to repair groups.

Table a. Qil service

Maintenance item

Tools
required

New parts
required

Warm
engine
required

Dealer service
recommended

Additional
repair
information

Engine compartment
maintenance

Change oil and oil filter

=

=

=

Reset Service Interval
Indicator (SlI).

=

Replace interior
ventilation microfilter.

Under car
maintenance

Check overall thickness
of front and rear brake
pads. If replacement is
necessary: Examine
brake disc surfaces.
Clean brake pad
contact points in
calipers. Grease wheel
centering hubs (alloy
wheels only). Check
thickness of parking
brake linings only when
replacing rear brake
pads. Check operation
of parking brake and
adjust as necessary.

= 340

Check and adjust tire
pressures, including
spare

= 020
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Table b. Inspection | service

Maintenance item Tools New parts Warm Dealer service | Additional
required | required engine | recommended repair
required information
Under car

maintenance

Change engine oil and
fiter EIRN BEI BRE = 020

Check transmission and

differential(s) for z %
external leaks. —
Check CV joint boots for =311
damage or leaks. = 331

Visually check fuel tank,
fuel lines and = 160
connections for leaks.

Check condition,
position, and mounting
of exhaust system.
Visually check for leaks.

Check power steering
system for leaks. Check
power steering fluid = 320
level and adjust if
necessary.

Check steering rack and
tie rods for tightness.
Check condition of front
axle joints, steering
linkage and steering
shaft joints.

= 320

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

necessary: Examine ’(
brake disc surfaces.
Clean brake pad
contact points in
calipers. Grease wheel

= 340
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Table b. Inspection | service

Maintenance item

Tools
required

New parts
required

Warm
engine
required

Dealer service
recommended

Additional
repair
information

centering hubs (alloy
wheels only). Check
thickness of parking
brake linings only when
replacing rear brake
pads. Check operation
of parking brake and
adjust as necessary.

Check front control arm
bushings for damage or
wear.

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

= 340

Check parking brake
actuator. Adjust if
necessary.

= 340

Check all tire pressures
(including spare) and
correct if necessary.
Check condition of tires
(outer tread surfaces),
tread wear pattern; in
case of uneven tread
wear, perform a wheel
alignment if requested.

= 020

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

Engine compartment
maintenance

Read out on-board
diagnostic (OBD II)
system.
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Table b. Inspection | service

Maintenance item

Tools
required

New parts
required

Warm
engine
required

Dealer service
recommended

Additional
repair
information

Check engine coolant
system/heater hose
connections for leaks.
Check coolant level and
antifreeze protection
level. Add coolant as
necessary.

=

Check windshield
washer fluid level and
antifreeze protection.
Add washer fluid as
necessary.

Replace ventilation
microfilter. (Note:
reduce replacement
intervals in dusty
operating conditions).

= 020

Reset service interval
indicator.

= 020

Bodyl/electrical

Check operation of air
conditioner.

= 640

Check operation of
headlights, parking
lights, back-up lights,
license plate lights,
interior lights, glove box
light, engine
compartment light,
trunk light, turn signals,
emergency flashers,
stop lights, horns,
headlight flasher and
dimmer switch

= 630

Check instrument panel
and dashboard lights.

= 620

Check wipers and
windshield washer
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Table b. Inspection | service

Maintenance item

Tools
required

New parts
required

Warm
engine
required

Dealer service
recommended

Additional
repair
information

system. Check aim of
washer jets and adjust if
necessary.

Check condition and
function of seat belts.

= 720

Visually examine all
airbag units for torn
covers, obvious damage
or attachment of decals,
decorations or
accessories.

Check central locking
system and double lock.

Replace batteries for
alarm remote controls in
all master keys.

U
(@) ]
N
(@)}

Check operation and
condition of all door,
hood and trunk latches.

I
—
o

uu
q
o

Check heater, air
conditioner blower, and
rear window defogger
operation.

Convertible models:
Activate automatic
roll-over protection
system via diagnostic
link. Note: first remove
hardtop or lower
convertible top.

Check all
warning/indicator lights,
check control.

= 620

Check operation of rear
view mirrors.

Road test

50f7
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Table b. Inspection | service

Maintenance item

Tools
required

New parts
required

Warm
engine
required

Dealer service
recommended

Additional
repair
information

Check braking
performance, steering,
heating, air conditioner
operation. Check
manual transmission
and clutch operation or
automatic transmission
operation.

Table c. Inspection Il service

Maintenance item

Tools
required

New parts
required

Warm
engine
required

Dealer service
recommended

Additional
repair
information

Engine compartment
maintenance

Replace air filter
element. (Note: reduce
replacement intervals in
dusty operating
conditions).

= 020

Brake system service

Replace brake fluid
every 2 years (time
interval begins from
vehicle production
date).

Cooling system
service

Replace coolant every 4
years (time interval
begins from vehicle
production date).

= 170

Oxygen sensor
service

Replace oxygen sensor
every 100,000 miles.

= 180
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Table c. Inspection Il service

Maintenance item Tools New parts Warm Dealer service | Additional
required | required engine | recommended repair
required information
Spark plug service
Replace spark plugs ’/ ’7 - 020

every 100,000 miles.
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020-3

Fluid and Lubricant
Specifications

The illustration shows engine oil viscosity
(SAE grade) vs. operating temperature
range for the BMW engines covered in this

manual.

Fluid and lubricant capacities and
specifications for E46 cars are listed in =

Table d.

WARNING!

The use of fluids that do not meet BMW's
specifications may impair performance
and reliability, and may void warranty

coverage.

Table d. Fluids and lubricants

Fluid Approximate | Specification
capacity

Engine oil with filter change

Rear 6.5 liters o

wheel (6.9 US qt.) | Synthetic oil

drive with API

rating SH or

All wheel | 7.5 liters higher

drive (8 US qt.)

Manual transmission oil

Getrag 1.1 liters

S5D 250G | (1.15 US qt.)

ZF S5D 1.3 liters 5823%4823 229

320Z (1.37 US qt.) (MTF-LT-1)

ZF S5D 1.35 liters

280Z (1.42 US qt.)

Automatic transmission fluid (ATF)
(drain and fill)
(additional fluid required when installing
a dry torque converter)
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Table d. Fluids and lubricants

Fluid Approximate | Specification
capacity
ZF A5S Complete BMW 83 22 9
3257 refill: 407 807
9.0 liters (Exxon LT
GMASS [ (9.5USqt.) |71141)
360R Oil and filter | BMW 83 220
change: 024 359
GMAS5S | 4.0 liters (Texaco ETL
390R (4.2USqt) |8072B)

Differential, front or rear(drain and fill)
(Lifetime fluid; no fluid change required)

Front Fill:
differential | 0.7 liter
(0.74 US qt.)
Refill:
0.6 liter
(0.63 US qt.) BMW
Rear wheel SAF-XO
Rear drive: S .
. ynthetic oil
differential | 0-9 liter
(0.95 US qt.)
All wheel
drive:
1.0 liter
(1.06 US qt.)
Power steering fluid
All models | Permanently | pexron 11®
sealed ATF
(no drain
plug)
Brake fluid
All models SAE DOT4
Engine coolant
All models | 8.4 liters (8.9 | 50% BMW
US qt.) anti-freeze/
50% distilled
water

CAUTION!

Multi-viscosity engine oils should not be
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used in the manual transmission. Use of
such an oil could shorten the service life
of the transmission.

Brake fluid

Brake fluid absorbs moisture easily, and
moisture in the fluid affects brake
performance and reliability. This is why
brake fluid should be flushed from the
system 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 more brake fluid
information.

Engine coolant (anti-freeze)

BMW recommends coolant that is a 50/50
mixture of distilled water and
phosphate/nitrate free anti-freeze
containing ethylene glycol. Anti-freeze
raises the boiling point and lowers the
freezing point of the coolant. It also
contains additives that help prevent cooling
system corrosion.

Differential gear oil

BMW recommends using only a specially
formulated synthetic gear oil (SAF-XO) that
is available through an authorized BMW
dealer parts department. For additional
information on this lubricant and any other
lubricants that may be compatible, contact
an authorized BMW dealer service
department.

Power steering fluid
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The power steering fluid is Dexron IlI® ATF,
or equivalent. The system is permanently
filled and does not have a drain. Routinely
adding ATF is not required unless the
system is leaking.

Transmission fluid, automatic

The automatic transmissions installed in
the E46 models are filled with special
automatic transmission fluids, depending
on transmission type and model year.

Note:

¢® The transmission lubricant type can be
found on the "type-plate” on the side of
the transmission. See = 240
Automatic Transmission.

¢ Consult an authorized BMW dealer for
alternate fluid use and the most-up-
to-date information regarding
transmission operating fluids.

Transmission fluid, manual

The manual transmissions installed in the
E46 models are normally filled with a
special lifetime fluid (MTF-LT-1). Consult =
230 Manual Transmission for further
information.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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020-4

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.

Note:

Early style oil filter numbers with BMW
part numbers 11 42 1 427 908 or 11 42
1 745 390 should not be used in the
1999 and later BMW models.

Use any synthetic low viscosity oil to
top off the engine oil level between oil
changes, as long as it meets the API
classification SH. Castrol is now the
supplier of both the mineral based oil
used in earlier models and the
synthetic based oil used from model
year 1999.

Oil recommendation

BMW High
Performance
Synthetic (part
number 07 51 0
017 866) 5W-30

Note:

* The use of engine oil additives is
not recommended when using
BMW High Performance Synthetic
engine oil.

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

Engine oil, checking level

< Engine oil level is checked with a
dipstick (arrow) in engine block.

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

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

4 Oil level is correct if it is between
two marks near end of stick.

< Add oil through filler cap (arrow) on
top of cylinder head. Add only amount
needed to bring oil level to MAX mark
on dipstick, using an oil of correct
viscosity and grade. Too much oil can
be just as harmful as too little.

Engine oil and filter, changing

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

Note:

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

- Run engine for a few minutes to
warm engine oil. Shut engine off.

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

< Using a 36 mm wrench, loosen and
remove oil filter housing cover (arrow).
Remove filter cartridge and discard any
O-rings.

< On Coupe or Convertible model:
Remove oil drain plug access panel in
center of front end reinforcement plate
below engine.

< Using a socket or box wrench, loosen
drain plug at oil drain pan. Remove
plug by hand and let oil drain into pan.
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CAUTION!

Pull the loose plug away from the
hole quickly to avoid being scalded
by hot oil. It will run out quickly
when the plug is removed. If
possible, use gloves to protect your
hands.

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

Tightening torques

Engine oil drain
plug (M12 bolt) 25 Nm (18 ft-Ib)

< Working at oil filter housing:

¢ Lubricate and install new oil filter
O-rings.

¢ Install a new filter cartridge and
housing cover.

¢ Tighten cover.

1 - Filter housing

2 - filter housing cover -tighten to 25
Nm (18 ft-1b)

3 - O-ring (always replace)
4 - O-rings (always replace)

5 - Filter element

Tightening torque

Oil filter cover filter
housing 25 Nm (18 ft-Ib)
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- Refill crankcase with oil.
Approximate oil capacity is listed
in = Table d. Use dipstick to
check correct oil level.

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

- Allow engine to run for a few
minutes to circulate new oil, then
check for leaks at drain plug and
oil filter. Stop engine and recheck
oil level.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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020-5

Engine Compartment
Maintenance

The information under this heading
describes routine maintenance other
than oil change done in the engine
compartment. It is not necessary for
the car to be raised and supported off
the ground. Information on oil change
is given earlier in this group.

Accelerator linkage

The accelerator and throttle linkage
should be lubricated periodically. Use a
general purpose oil on the joints 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
conditions, the air filter should be
serviced more frequently.

4 Release mass air flow sensor clips (A)
and pull sensor assembly out of air
filter upper housing (arrow).

- Release upper air filter housing
clips (B).

< Lift air filter upper housing, and then
remove filter element insert from
cartridge.

- On installation, install O-ring for
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i mass air flow sensor (arrow) into
retaining clips in air filter upper
housing.

1516

Cooling system service

Routine cooling system maintenance
consists of maintaining the coolant
level and inspecting hoses. Because
the coolant's anti-corrosion and
anti-freeze additives gradually lose
their effectiveness, replacement of the
coolant every four years is
recommended.

CAUTION!

Use only BMW approved
phosphate-free anti-freeze when
filling the cooling system. Use of
anti-freeze containing phosphates is
considered to be harmful to the
cooling system.

<4 The float in the radiator tank indicates
coolant level, and should be inspected
while the coolant is cold. When the
upper mark on the float is level with the
top of the filler neck, coolant is at the
minimum allowable level. When the
lower mark on the float is level with the
top of the filler neck, the coolant is at
the maximum level.

Hose connections should be tight and
dry. Coolant seepage indicates either
that the hose clamp is loose, that the
hose is damaged, or that the
connection is dirty or corroded. Dried
coolant has a chalky appearance.
Hoses should be firm and springy.
Replace any hose that is cracked, that
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 also recommended. The
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illustration shows examples of damage
to coolant hoses. Any of conditions
shown is cause for replacement.
(Courtesy of Gates Rubber Company,
Inc.)

Engine drive belt service

Drive belts and pulleys transfer power
from the engine crankshaft to various
accessories. E46 models use two
poly-ribbed (serpentine) belts:

¢ The outer belt only turns the A/C
compressor

¢ The inner, longer belt activates the
alternator, coolant pump and
power steering.

Automatic belt tensioners are used to
keep the belts tensioned properly.
Unless a tensioner mechanism
malfunctions, the poly-ribbed belts do
not require tension adjustment.

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.

Note:

When belts are replaced with new ones,
store the old set in the luggage
compartment for emergency use.

To remove drive belts:

¢ Use long-handled wrench to turn
A/C belt tensioner release lug (A)
clockwise (against spring tension).
Remove A/C belt.
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¢ Similarly, turn main engine drive
belt tensioner lug (B) clockwise
and remove belt.

WARNING!

DO3a

Observe care when replacing belts.
Personal injury could result if a
tensioner springs back into position
uncontrollably.

CAUTION!

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

- When installing a new belt, gently
pry it over the pulleys. Too much
force may damage the belt or the
accessory.

Idle speed

Engine idle speed can change due to a
number of factors, including normal
wear. The idle speed in E46 models is
electronically adaptive and
non-adjustable. See = 130 Fuel
Injection for more information.

Oxygen sensors

The engine management system in
E46 models is equipped with multiple
oxygen sensors. A regulating sensor is
mounted before each catalytic
converter and a monitoring sensor
downstream of each converter. The
regulating sensor monitors engine
combustion efficiency and helps to
control the fuel injection system and
exhaust emissions. The monitoring
sensor is used by the on-board
diagnostic (OBD Il) system to monitor
the function of the catalytic converter.
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OBD Il enhanced emission standards
require the engine control module
(ECM) to monitor the oxygen content in
the exhaust both before and after the
catalytic converter. This allows for
tighter control of the tail pipe emissions
and also allows the ECM to diagnose
converter problems. If the ECM detects
that catalytic converter or oxygen
sensor efficiency has degraded past a
certain pre-programmed limit, it will
turn on the Check Engine light, and
store a diagnostic trouble code (DTC)
in the ECM. See = OBD On Board
Diagnostics in the rear of this manual
for more information on OBD systems.

Replacement of oxygen sensors at the
specified intervals ensures that the
engine and emission control system
will continue to operate as designed.
Extending the replacement interval
may void the emission control warranty
coverage. See = 180 Exhaust System
for information on replacing the oxygen
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 parts stores. The socket
has a groove cut down one side to allow
the sensor to be installed without
damaging the wire harness.

Power steering fluid, checking
level

To check power steering fluid level in
fluid reservoir:
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engine off.

to bring level up.

¢ Park car on level ground with

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

¢ If level is below MIN mark, start
engine and add fluid to reservoir

¢ Stop engine and recheck level.

¢ Hand-tighten reservoir cap.

Power steering fluid

Recommended fluid

Dexron llI® ATF

Spark plugs, replacing

E46 engines use a "coil-over"
configuration, with one ignition coil
above each spark plug.

< Remove microfilter housing:

¢ Remove microfilter for interior
ventilation. See = Ventilation
microfilter, replacing

coils:

6 of 8

¢ Open wiring harness loom (A),
remove harness and lay aside.

¢ Unfasten screws (B) and take off
lower microfilter housing.

< Remove engine cover over ignition

¢ Remove oil filler cap.
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¢ Remove plastic trim covers
(arrows).

¢ Remove cover hold down bolts.

< Remove ignition coil grounding
harnesses (arrows).

< Remove ignition coils:

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

¢ Remove coil mounting bolts.
Remove coils.

- Remove spark plugs.

- Installation is reverse of removal,
bearing in mind the following:

¢ Lightly lubricate new spark plug
threads with copper-based
anti-seize compound.

¢ Thread plugs into cylinder head
by hand to prevent cross-
threading.
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¢ Be sure to reinstall coil grounding
harness.

Spark plug recommendations

Bosch FGR7 DQP
NGK BKR6 EQUP

Tightening torque

Spark plug to
cylinder head 25 Nm (18 ft-Ib)

Ventilation microfilter,
replacing

<  Working at cowl housing inside engine
compartment, twist microfilter cover
retainers (arrows) 90° each and pull
cover up.

<  Pull filter out and replace.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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020-6

Other Mechanical
Maintenance

Battery, checking and cleaning

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

Note:

Design characteristics of the
convertible body cause vibrations in the
trunk area. Therefore, E46 Convertibles
require a special battery designed for
constant vibration. When replacing the
battery, be sure the replacement is
designed specifically for the
Convertible.

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

- To remove battery corrosion:

¢ Disconnect battery cables.
Disconnect negative (-) cable first.

¢ Remove battery from trunk.

¢ Clean terminal posts and cable
clamps with a wire brush.

1of 15 2/25/2009 10:03 PM



Maintenance http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/0...

¢ Clean main chassis ground
terminal next to battery. Corrosion
can be washed away with a
baking soda and water solution
that will neutralize acid. Apply
solution carefully, though, since it
will also neutralize acid inside
battery.

¢ Reconnect cable clamps, positive
(+) cable first.

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

WARNING!

*  Prior to disconnecting the

battery, read the battery
disconnection cautions given at
the front of this manual on page
viii.

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

Battery electrolyte should be
maintained at the correct level just
above the battery plates and their
separators. The correct level is
approximately 5 mm (1/4 in.) above the
top of battery plates or to the top of the
indicator marks (if applicable). The
battery plates and the indicator marks
can be seen once the filler caps are
removed. If the electrolyte level is low,
replenish it by adding distilled water
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only.
Note:

The original equipment battery in E46
models is maintenance free. The
original electrolyte will normally last the
entire service life of the battery under
moderate climate conditions.

Battery, replacing

<  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

¢ 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
complete discharge, or by cold
cranking amps (CCA), the number of
amps available to crank the engine in
cold weather conditions. In general,
replacement batteries should always
be rated equal or higher than the
original battery.

CAUTION!

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

The battery is held in place by a single
hand screw and plate. A secure battery
hold-down is important in order to

prevent vibrations and road shock from
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damaging the battery.

Note:

¢ Always disconnect the negative (-)
cable first, and connect it last.
While changing the battery, clean
away any corrosion in or around
the battery tray.

¢® Design characteristics of the
convertible body cause vibrations
to oscillate in the trunk area.
Therefore, the convertible model
uses a special battery and battery
retaining mechanism designed for
this constant vibration.

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

Brake fluid, replacing

BMW strictly recommends replacing
the brake fluid every two years. This
will help protect against corrosion and
the effects of moisture in the fluid.

Note:

See = 340 Brakes for brake fluid
flushing procedures.

Brake pad/rotor wear, checking

All E46 cars are fitted with disc brakes
at all four wheels. Although the brakes
are equipped with a brake pad warning
system, the system only monitors one
wheel per axle. It is recommended that
pad thickness should be checked
whenever the wheels are off or brake
work is being done.
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« 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.

< Unbolt caliper from steering arm to
properly inspect:

¢ Brake pad thickness (A)

4 Brake rotors

¢ Condition of caliper seal (B)

* Condition of caliper slider bolts (C)

Note:

Brake caliper removal and installation
procedures are given in = 340 Brakes.

Brake pad lining minimum
thickness

Front or rear pad 3.0 mm (0.12
Dimension A in.)

Brake system, inspecting

Routine maintenance of the brake
system includes maintaining the brake
fluid in the reservoir, checking brake
pads for wear, checking parking brake
function, and inspecting the system for
fluid leaks or other damage:
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¢ 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, see
= 340 Brakes.

WARNING!

Incorrect installation or
overtightening hoses, lines, and
unions may cause chafing or
leakage. This can lead to partial 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 adjustment can be found
in = 340 Brakes.

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
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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

The hydraulic clutch and the brake
system share the same reservoir and
the same brake fluid. Clutch fluid level
and brake fluid level are checked at the
same time.

Note:

¢ See = 340 Brakes for more
information.

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

Drive axle joint (CV joint) boots,
inspecting

CV joint protective boots must be
closely inspected for cracks 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

= 311 Front Axle Final Drive and =
331 Rear Axle Final Drive.

Exhaust system, inspecting

Exhaust system life varies widely
according to driving habits and
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environmental conditions. If short-
distance driving predominates, the
moisture and condensation in the
system will not fully dry out. This will
lead to early corrosion damage and
more frequent replacement.

4 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.

¢ Check for weakness or perforation
due to rust.

Note:

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

Differential oil level, checking

The differential units in E46 models are
filled with lifetime oil that ordinarily
does not need to be changed.

4  All wheel drive models: Check front
differential fluid level at front differential
filler plug (arrow).

8 of 15 2/25/2009 10:03 PM



Maintenance http://ebahn.bentleypublishers.conyBMW/3/E46/Repair%20Manuals/0...

level surface:

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

- Check lubricant level with car on a

¢ Remove oil filler plug.

¢ Level is correct when fluid just

reaches edge of filler hole.

¢ [f necessary, top up fluid.

¢ Install and tighten oil filler plug
when oil level is correct.

The differential should be filled with a
special BMW lubricant available
through an authorized BMW dealer.

Note:

¢ Usea 14 mm or 17 mm Allen
socket to remove the drain plug.

® [fthe car is raised in the air, it

should be level.

Tightening torques

Front differential
filler plug to
housing

65 Nm (48 ft-Ib)

Rear differential
filler plug to
housing

70 Nm (52 ft-Ib)

Fuel filter, replacing

The fuel filter is located beneath the
center of the car, approximately under

9of15
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the driver's seat. A protective cover
must be removed to access the filter.

<  Fuel filter for M52 TU engine is shown
in illustration.

<  E46 cars with M54 engine are
equipped with a fuel filter that has a
built in fuel pressure regulator.

- Disconnect battery negative (-)
cable.

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

- When replacing fuel filter:

¢ Clamp filter inlet and outlet hoses
to lessen fuel spillage.

¢ Loosen 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.

WARNING!

Fuel will be expelled when the filter
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is removed. Do not smoke or work
near heaters or other fire hazards.
Keep a fire extinguisher handy.

CAUTION!

Clean thoroughly around the filter
connections before removing them.

Note:

When installing fuel filter cover, take
care to reinstall foam rubber seal in
front of cover correctly to prevent
flooding of filter with rain splash water.

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
faulty flexible fuel lines by bending
them. If any leaks are present, fuel
should be expelled. Check for any
evaporative emissions hoses that may
have become disconnected, checking
carefully at the charcoal canister and
evaporative emissions purge system.

WARNING!

When checking for fuel leaks, the
engine must be cold. A hot exhaust
manifold or exhaust system could
cause the fuel to ignite or explode
causing serious personal injury.
Ventilate the work area and clean up
spilled fuel immediately.

Note:

See = 130 Fuel Injection and = 160
Fuel Tank and Fuel Pump for
component locations and additional
information.
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Suspension, front, inspecting

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

On All wheel drive models check front
differential fluid level and check CV
joint boots for cracks.

Note:

See = 310 Front Suspension and =
331 Rear Axle Final Drive

Suspension, rear, inspecting

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

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

Note:

For more information on identifying oil
leaks and their causes, see = 330 Rear
Suspension and = 311 Front Axle Final
Drive.

Tires, checking inflation
pressure

Correct tire pressures are important to
handling and stability, fuel economy,
and tire wear. Tire pressures change
with temperature. Pressures should be
checked often during seasonal
temperature changes. Correct inflation
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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 not inflate any tire to a pressure
higher than the tire's maximum
inflation pressure listed on the
sidewall. Use care when adding air
to 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 suspension
design, the front tires begin to wear
first at the outer shoulder and the rear
tires begin to wear first at the middle of
the tread or inner shoulder. Rotating
the tires may adversely affect road
handling and tire grip.

Transmission service,
automatic

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.

Note:

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

Manual transmission service consists of
inspecting for leaks and checking the
fluid.

Evidence of transmission leaks is likely
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 causes, see = 230
Manual Transmission and = 210
Clutch.

Transmission fluid, checking
and filling (manual
transmission)

The manual transmission in E46
models is filled with lifetime oil that
ordinarily does not need to be
changed.

4 Check manual transmission oil level at
transmission filler plug (arrow). 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
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whenever new tires are installed.
Note:

See = 320 Steering and Wheel
Alignment for a more detailed
discussion of alignment requirements
and specifications.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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020-7

Body and Interior
Maintenance

Body and hinges, lubricating

The door locks and lock cylinders can
be lubricated with an oil that contains
graphite.

The body and door hinges, the hood
latch, and the door check rods should
be lubricated with SAE 30 or SAE 40
engine oil. Lubricate the 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
hood release cable should be
lubricated as well.

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

Exterior washing

The longer dirt is left on the paint, the
greater the risk of damaging 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, allow it to
cool. Beads of water not only leave
spots when dried rapidly by the sun or
heat from the engine, but also can act
as small magnifying glasses and burn
spots into the finish. Wash the car with
a mixture of lukewarm water and a car
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wash product. Rinse using plenty of
clear water. Wipe the body dry with a
soft cloth towel 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 spots. Do not pour the liquid
directly on the carpet or fabric, but
dampen a clean cloth and rub
carefully, starting at the edge of the
spot and working inward. Do not use
gasoline, naptha, or other flammable
substances.

Leather upholstery and trim

Leather upholstery and trim should 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 brittleness and
premature aging. On heavily soiled
areas, use a mild detergent (such as

Woolite®) or other specially formulated
leather cleaners. Use two tablespoons
to one quart of cold water. Dry the trim
and upholstery completely using a soft
cloth. Regular use of a good quality
leather conditioner 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 tarnish, but afterwards a coat of
wax should be applied to protect the
clean finish. Do not use abrasive polish
or cleaners on aluminum trim or
accessories.
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Seat belts

Dirt and other abrasive particles will
damage seat belt webbing. If it is
necessary to clean seat belts, use a
mild soap solution. 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 other
chemicals. Allow wet belts to dry
before allowing them to retract.

The condition of the belt webbing and
the function of the retractor
mechanisms should be inspected.

Note:

See = 720 Seat Belts for seat belt
inspection information.

Special cleaning

Tar spots can be removed with a bug
and tar remover. Never use gasoline,
kerosene, nail polish remover, or other
unsuitable 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 also be used to remove spotting
from tree sap.

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 powerful jet of water.
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Commercial 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 looking at the
finish when it is wet. If the water coats
the paint in smooth sheets instead of
forming beads that roll off, a new coat
of wax is needed. Wax should not be
applied to black trim pieces, rubber, or
other plastic parts.

Windshield wiper blade
maintenance

Common problems with the windshield
wipers include streaking or sheeting,
water drops after wiping, and blade
chatter. Streaking is usually caused
when wiper blades are coated with
road film or car wash wax. Clean the
blades using soapy water. If cleaning
the blades does not cure the problem,
they should be replaced. BMW
recommends replacing the wiper
blades twice a year, before and after
the cold season.

<  Toreplace wiper blade, depress
retaining tab (arrow) and slide blade
out of arm.

On older cars, check the tension spring
that holds the wiper to the glass.
Replace the wiper arm if the springs
are weak.

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

Wiper blade chatter may be caused by
0011673 dirty or worn blades, by a dirty
windshield, or by bent or twisted wiper
arms. Clean the blades and windshield
as described above. Adjust the wiper
arm so that there is even pressure
along the blade, and so that the blade
is perpendicular to the windshield at
rest. Lubricate the wiper linkage with a
light oil. The linkage is located under
the hood on the driver's side. If the
problem persists, the blades are
excessively aged or worn and should
be replaced.

Note:

See = 611 Wipers and Washers for
more information.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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OBD-2

On-Board Diagnostics
(OBD II)

OBD Il is an acronym for On-Board
Diagnostics Il, the second generation of
on-board self-diagnostic equipment
requirements. These standards were
originally mandated for California
vehicles. Since 1996 they have been
applied to all passenger vehicles sold
in the United States.

On-board diagnostic capabilities are
incorporated into the hardware and
software of the engine control module
(ECM) to monitor virtually every
component that can affect vehicle
emissions. OBD Il works to ensure that
the vehicles remain as clean as
possible over their entire life.

Each emission-influencing component
is checked by a diagnostic routine to
verify that it is functioning properly. If a
problem or malfunction is detected, the
OBD Il system illuminates a warning
light on the instrument panel to alert
the driver. This malfunction indicator
light (MIL) will display the phrase
"Check Engine" or "Service Engine
Soon."

The OBD Il system also stores
important information about the
detected malfunction so that a repair
technician can accurately find and fix
the problem.

Note:

* Specialized OBD Il scan tool
equipment is needed to access the
fault memory and OBD Il data.

¢ The OBD Il fault memory
(including the MIL) can only be
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reset using the special scan tool.

Removing the connector from the
ECM or disconnecting the battery
will not erase the fault memory.

The extra hardware needed to operate
the OBD Il system consists mainly of
the following:

¢ Additional oxygen sensors
downstream of the catalytic
converters

¢ Fuel tank pressure sensor and
device to pressurize fuel storage
system

¢ Several engine and performance
monitoring devices

¢ Standardized 16-pin OBD Il
connector under the dash

¢ Upgraded components for the
federally required 100,000 mile or
10 year reliability mandate

Malfunction Indicator Light
(MIL)

< The OBD Il system is designed to
illuminate the Malfunction Indicator
Light (MIL) when emission levels
exceed 1.5 times the Federal
standards.

Note:

On model year 1999 and 2000 cars, the
MIL is labeled Check Engine. On model
year 2001 cars, the MIL is labeled
Service Engine Soon.
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The MIL will come on under the
following conditions.

¢ An engine management system
fault is detected for two
consecutive OBD Il drive cycles.

¢ A catalyst damaging fault.

¢ A component malfunction (such
as catalyst deterioration) causes
emissions to exceed 1.5 times
OBD Il standards.

¢ Manufacturer-defined
specifications are exceeded.

¢ An implausible input signal is
generated.

¢ Misfire faults occur.

¢ Aleak is detected in evaporative
system.

¢ The oxygen sensors observe no
purge flow from purge
valve/evaporative system.

¢ The engine control module (ECM)
fails to enter closed-loop operation
within specified time.

¢ The engine control module (ECM)
or automatic transmission control
module (TCM) enters "limp home"
operation mode.

¢ Key is in "ignition on" position
before cranking (bulb check
function).
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Additional information, MIL:

¢ Afault code is stored within the
ECM upon the first occurrence of
a fault in the system being
checked.

¢ Two complete consecutive drive
cycles with the fault present
illuminate the MIL. The exception
to the two-fault requirement is a
catalyst damaging fault, which will
turn the light on immediately.

¢ If the second drive cycle was not

complete and the specific function
was not checked as shown in the
example, the ECM counts the third
drive cycle as the next consecutive
drive cycle. The MIL is illuminated
if the function is checked and the
fault is still present.

¢ Once the MIL is illuminated it will
remain illuminated unless the
specific function has been
checked without fault through
three complete consecutive drive
cycles.

¢ The fault code will be cleared from
memory automatically if the
specific function is checked
through 40 consecutive drive
cycles without the fault being
detected.

Note:

In order to automatically clear a catalyst
damaging fault from memory, the
condition under which the fault occurred
must be evaluated for 80 consecutive
drive cycles without the fault
reoccurring.
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With the use of a universal or 'generic'
scan tool connected to the DLC
(Diagnostic Link Connector), diagnostic
trouble codes (DTCs) can be obtained,
along with the conditions associated
with the illumination of the engine
service light. Using a more advanced or
BMW-dedicated scan tool, additional
'proprietary' information is normally
available.

Scan tool and scan tool display

Owing to the advanced nature of OBD
Il adaptive strategies, all diagnostics
need to start with a scan tool. The
aftermarket scan tools can be
connected to either the 16-pin OBD I
Data Link Connector (DLC) or the BMW
20-pin DLC in the engine compartment.
Data from the OBD Il DLC may be
limited, depending on scan tool and
vehicle.

OBD Il standards mandate that the
16-pin DLC must be located within
three (3) feet of the driver and must not
require any tools to be exposed. The
communication protocol used by BMW
is ISO 9141.

«  Starting with June 2000 production, the
20-pin BMW diagnostic port (Data Link
Connector or DLC) which was
previously located in the engine
compartment has been deleted. All
diagnostic, coding and programming
functions are incorporated into the
OBBD Il diagnostic port, located under
left side of dashboard.

Note:

® On cars built up 06-2000: when
accessing emissions related DTCs
through the 16-pin OBD Il DLC, the
BMW 20-pin DLC cap must be
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installed.

* Professional diagnostic scan tools
available at the time of this
printing include the BMW factory
tools (DISplus and MoDiC) and a
small number of aftermarket
BMW:-specific tools. The CS2000
from Baum Tools Unlimited, the
Retriever from Assenmacher
Specialty Tools, and the MT2500
from Snap-On Tools are examples
of quality OBD scan tools.

¢ In addition to the professional line
of scan tools, inexpensive
‘generic’ OBD Il scan tool software
programs and handheld units are
readily available. These tools do
have limited capabilities, but they
are nonetheless powerful
diagnostic tools. These tools read
live data streams and freeze frame
data as well as a host of other
valuable diagnostic data.

¢* For the do-it-yourself owner,
simple aftermarket DTC readers
are also available. These
inexpensive BMW:-only tools are
capable of checking for DTCs as
well as turning off the illuminated
MIL and resetting the service
indicator lights.

Diagnostic monitors

A diagnostic monitor is an operating
strategy that runs internal tests and
checks a specific system, component
or function. This is similar to computer
self tests.

Completion of a drive cycle ensures
that all monitors have completed their
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required tests. The ECM must
recognize the loss or impairment of the
signal or component and determine if a
signal or sensor is faulty based on 3
conditions:

¢ Signal or component shorted to
ground

¢ Signal or component shorted to
B+

¢ Signal or component missing
(open circuit)

The OBD Il system must monitor all
emission control systems that are
on-board. Not all vehicles have a full
complement of emission control
systems. For example, a vehicle may
not be equipped with secondary air
injection, so naturally no secondary air
readiness/function code would be
present.

OBD Il requires monitoring of the
following:

¢ Oxygen sensor monitoring

¢ Catalyst monitoring

¢ Misfire monitoring

¢ Evaporative system monitoring

¢ Secondary air monitoring

¢ Fuel system monitoring

Monitoring these emissions related
functions is done using DME input
sensors and output accouters based
on preprogrammed data sets. If the
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ECM cannot determine the
environment or engine operating
conditions due to missing or faulty
signals it will set a fault code and,
depending on conditions, illuminate the
MIL.

Oxygen sensor monitoring: When drive
conditions allow, response rate and
switching time of each oxygen sensor
is monitored. In addition, the heater
function is also monitored. The OBD Il
"diagnostic executive" knows the
difference between upstream and
downstream oxygen sensors and reads
each one individually.

All oxygen sensors are monitored
separately. In order for the oxygen
sensor to be effectively monitored, the
system must be in closed loop
operation.

Catalyst monitoring: This strategy
monitors the two heated oxygen
sensors per bank of cylinders. It
compares the oxygen content going
into the catalytic converter to the
oxygen leaving the converter.

The diagnostic executive knows that
most of the oxygen should be used up
during the oxidation phase and if it
sees higher than programmed values,
a fault will be set and the MIL will
illuminate.

Misfire detection: This strategy
monitors crankshaft speed fluctuations
and determines if a misfire occurs by
variations in speed between each
crankshaft sensor trigger point. This
strategy is so finely tuned that it can
even determine the severity of the
misfire.

The diagnostic executive must
determine if misfire is occurring, as well
as other pertinent misfire information.
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¢ Specific cylinder(s)

¢ Severity of the misfire event

¢ Emissions relevant or catalyst
damaging

Misfire detection is an on-going
monitoring process that is only
disabled under certain limited
conditions.

Secondary air injection monitoring:
Secondary air injection is used to
reduce HC and CO emissions during
engine warm up. Immediately following
a cold engine start (-10 to 40i;,72C),
fresh air/oxygen is pumped directly into
the exhaust manifold. By injecting
oxygen into the exhaust manifold,
catalyst warm-up time is reduced.

System components:

¢ Electric air injection motor/pump

¢ Electric motor/pump relay

¢ Non-return valve

¢ Vacuum/vent valve

¢ Stainless steel air injection pipes

¢ Vacuum reservoir

The secondary air system is monitored
via the use of the pre-catalyst oxygen

sensors. Once the air pump is active

and air is injected into the system, the
signal at the oxygen sensor will reflect
a lean condition. If the oxygen sensor
signal does not change, a fault will be
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set and identify the faulty bank(s). If
after completing the next cold start a
fault is again present, the MIL will be
illuminated.

Fuel system monitoring: This monitors
receives high priority. It looks at the
fuel delivery needed (long/short term
fuel trim) for proper engine operation
based on programmed data. If too
much or not enough fuel is delivered
over a predetermined time, a DTC is
set and the MIL is turned on.

Note:

Fuel trim refers to adjustments to base
fuel schedule. Long-term fuel trim
refers to gradual adjustments to the fuel
calibration adjustment as compared to
short term fuel trim. Long term fuel trim
adjustments compensate for gradual
changes that occur over time.

Fuel system monitoring monitors the
calculated injection time (ti) in relation
to engine speed, load, and the
pre-catalytic converter oxygen
sensor(s) signals as a result of residual
oxygen in the exhaust stream.

The diagnostic executive uses the
precatalyst oxygen sensor signal as a
correction factor for adjusting and
optimizing the mixture pilot control
under all engine operating conditions.

Evaporative system monitoring: This
monitor checks the sealed integrity of
the fuel storage system and related
fuel lines.

This monitor has the ability to detect
very small leaks anywhere in the
system. A pressure test is be
performed on the EVAP system on a
continuous basis as the drive cycle
allows.

On MS 42.0 cars, a leak detection
pump (LDP) is used to pressurize and
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check system integrity. On MS 43.0
cars, a more sophisticated DMTL
(Diagnostic Module - Leak Detection)
pump is used.

Drive cycle

The OBD Il drive cycle is an important
concept in understanding OBD |l
requirements. The purpose of the drive
cycle is to run all of the emission-
related on-board diagnostics over on a
broad range of driving conditions.

The drive cycle is considered
completed when all of the diagnostic
monitors have run their tests without
interruption. For a drive cycle to be
initiated, the vehicle must be started
cold and brought up to 160i¢,2F and at
least 40iy,'2F above its original starting
temperature.

Once the drive cycle is completed, the
system status or
inspection/maintenance (I/M) readiness
codes are set to "Yes."

System status codes will be set to "No"
in the following cases:

¢ The battery or ECM is
disconnected.

¢ The ECM's DTCs have been
erased after completion of repairs
and a drive cycle has not be
completed.

A scan tool can be used to determine if
on-board diagnosis is complete as well
as the status of the I/M codes. All
required tests must be completed
before the I/M readiness codes will be
set to "Yes".

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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OBD-3

BMW Fault Codes
(DTCs)

Below is a comprehensive listing of
BMW DTCs and the corresponding
SAE P-codes.

Table a. Diagnostic trouble codes (DTCs)

BMW P-code | Fault type and Signal type and Explanation
code function range

1 Ignition coil cyl.2 Input analog DME initiates secondary
timing (100 mV) ignition for each cylinder then
looks for feedback through
shunt resistor in harness to
determine if ignition actually
occurred.

2 Ignition coil cyl.4 Input analog DME initiates secondary
timing (100 mV) ignition for each cylinder then
looks for feedback through
shunt resistor in harness to
determine if ignition actually
occurred.

3 Ignition coil cyl.6 Input analog DME initiates secondary
timing (100 mV) ignition for each cylinder then
looks for feedback through
shunt resistor in harness to
determine if ignition actually

occurred.
5 P0202 Injector circuit cyl. | Output digital DME final stage will set flag
2 pulse width (active | whenever a short to ground, a
low) short to battery voltage or a

disconnection between output
transistor and component

exists.
6 P0201 Injector circuit cyl. | Output digital DME final stage will set flag
1 pulse width (active | whenever a short to ground, a
low) short to battery voltage or a

disconnection between output
transistor and component
exists.
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BMW P-code | Faulttype and Signal type and Explanation

code function range

8 P0O101 Mass air flow Input analog Failed signal range check
circuit range/perf. | (0-5V) against predefined diagnostic

limits.

10 Engine coolant Input analog Signal range is checked
temp. circuit (0-5V) against predefined diagnostic
range/perf. limits within specific engine

operations.

11 Coolant temp. Input analog Signal range is checked
coolant outlet (0-5V) against predefined diagnostic

limits within specific engine
operations.

14 PO111 Intake air temp. Input analog Signal range is checked
range/performance | (0-5V) against predefined diagnostic

limits within specific engine
operations.

18 P1397 Exhaust cam Input analog Internal check of phase shift
position sensor phase shift (0-5V) | from camshaft sensor -
malfunction should change during every

crankshaft revolution.Phase
shift occurs due to 2:1
relationship between
camshafts.

19 P1529 VANOS solenoid Output digital DME final stage will set flag
activation, exhaust | pulse width (active | whenever a short to ground, a

low) short to battery voltage or a
disconnection between output
transistor and component
exists.

21 P1525 VANOS solenoid Output digital DME final stage will set flag
activation, intake pulse width (active | whenever a short to ground, a

low) short to battery voltage or a
disconnection between output
transistor and component
exists.

22 P0203 Injector circuit cyl. | Output digital DME final stage will set flag

3

pulse width (active
low)

whenever a short to ground, a
short to battery voltage or a
disconnection between output
transistor and component
exists.
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BMW P-code | Faulttype and Signal type and Explanation
code function range
23 P0206 Injector circuit cyl. | Output digital DME final stage will set flag
6 pulse width (active | whenever a short to ground, a
low) short to battery voltage or a
disconnection between output
transistor and component
exists.
24 P0204 Injector circuit cyl. | Output digital DME final stage will set flag
4 pulse width (active | whenever a short to ground, a
low) short to battery voltage or a
disconnection between output
transistor and component
exists.
25 P0135 Oxygen sensor Output digital DME final stage will set flag
heater pre-cat pulse width (active | whenever a short to ground, a
(Bank1) low) short to battery voltage or a
disconnection between output
transistor and component
exists.
27 P1550 Idle control valve Output digital DME final stage will set flag
closing coill pulse width (active | whenever a short to ground, a
low) short to battery voltage or a
disconnection between output
transistor and component
exists.
29 Ignition coil cyl.1 Input analog DME initiates secondary
timing (100 mV) ignition for each cylinder then
looks for feedback through
shunt resistor in harness to
determine if ignition actually
occurred.
30 Ignition coil cyl.3 Input analog DME initiates secondary
timing (100 mV) ignition for each cylinder then
looks for feedback through
shunt resistor in harness to
determine if ignition actually
occurred.
31 Ignition coil cyl.5 Input analog DME initiates secondary

timing (100 mV)

ignition for each cylinder then
looks for feedback through
shunt resistor in harness to
determine if ignition actually
occurred.
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BMW P-code | Faulttype and Signal type and Explanation

code function range

33 P0205 Injector circuit cyl. | Output digital DME final stage will set flag
5 pulse width (active | whenever a short to ground, a

low) short to battery voltage or a
disconnection between output
transistor and component
exists.

35 P1453 | Secondary air Output digital TDME final stage will set flag
injection pump on/off (active low) | whenever a short to ground, a

short to battery voltage or a
disconnection between output
transistor and component
exists.

36 MS 43 Main relay Input analog Signal range check between
malfunction (0-12V) DME ignition analog input

and main relay power circuit
analog input.

38 MS 43 Clutch switch Input digital Plausibility check of clutch
faulty (0-12V) switch and DME internal

values such as load and
engine speed.

39 Brake light switch, | Input digital When brake light switch is
and brake light (0-12V) active, brake light test switch
plausibility test must be also active. If not,

fault is stored.

40 Brake light switch, | Input digital / If pedal sensor is showing
pedal sensor analog (0-12V/ angle greater than "limp
plausibility test 0-5V) home angle" and additionally

brake light switch is active,
fault is stored.

42 Multi functional Input binary Every signal from cruise
steering wheel, stream (0-12V) control switch is transferred
redundant code redundantly. A fault is set

whenever two redundant
information paths are showing
a different status.

43 Multi functional Input binary When status from cruise
steering wheel, stream (0-12V) control showing
control switch set/accelerate and

deceleration are same time,
fault is set.
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BMW P-code | Faulttype and Signal type and Explanation
code function range
45 Multi functional Input binary Every 0.5 sec. a message that
steering wheel, stream (0-12V) includes a toggle bit (toggles
toggle-bit between 0->1 and 1->0) is
transmitted. Change bit is
monitored to indicate proper
function.
47 MS 43 Torque monitoring | DME internal
level 1 values logical
48 MS 43 Internal control DME HW test
module memory
49 ECU internal test DME HW test
50 P1145 Running losses Output digital DME final stage will set flag
MS 42 valve (3/2), final on/off (active low) | whenever a short to ground, a
stage short to battery voltage or a
disconnection between output
transistor and component
exists.
MS 43 ECU internal test DME HW test
51 MS 43 ECU internal test DME HW test
52 Rear exhaust valve | Output digital DME final stage will set flag
flap steady (active low) | whenever a short to ground, a
short to battery voltage or a
disconnection between output
transistor and component
exists.
53 P1509 Idle control valve Output digital DME final stage will set flag
opening coll pulse width (active | whenever a short to ground, a
low) short to battery voltage or a
disconnection between output
transistor and component
exists.
55 P0155 Oxygen sensor Output digital DME final stage will set flag
heater pre-cat pulse width (active | whenever a short to ground, a
(Bank 2) low) short to battery voltage or a
disconnection between output
transistor and component
exists.
56 Ignition feedback, | Input analog (32V) | Check for correct signal
interruption at voltage. If voltage is 32V

50f20
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BMW P-code | Faulttype and Signal type and Explanation

code function range
shunt resistor (limitation voltage) then

secondary ignition voltage is
detected and shunt resistor
may be faulty.

57 P0325 Knock sensor 1 Input analog Plausibility check between
circuit, (Bank 1) amplitude knock sensor amplitude
circuit continuity (13-19kHz) during knocking with internal

knock detection mapped DME
values.

59 P0330 Knock sensor 2 Input analog Plausibility check between
circuit, (Bank 2) amplitude knock sensor amplitude
circuit continuity (13-19kHz) during knocking with internal

knock detection mapped DME
values.

61 P0141 Oxygen sensor Output digital DME final stage will set flag
heater post-cat pulse width (active | whenever a short to ground, a
(Bank 2) low) short to battery voltage or a

disconnection between output
transistor and component
exists.

62 P0412 Secondary air Output digital DME final stage will set flag
injection system on/off (active low) | whenever a short to ground, a
switching valve short to battery voltage or a

disconnection between output
transistor and component
exists.

65 P0340 Intake cam position | Input analog DME final stage will set flag
sensor, phase shift 0-5V whenever a short to ground, a
malfunction short to battery voltage or a

disconnection between output
transistor and component
exists.

68 EVAP system, Output digital DME final stage will set flag
purge control valve | pulse width (active | whenever a short to ground, a
circuit low) short to battery voltage or a

disconnection between output
transistor and component
exists.

69 Relay fuel pump Output digital DME final stage will set flag

on/off (active low)

whenever a short to ground, a
short to battery voltage or a
disconnection between output
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BMW P-code | Faulttype and Signal type and Explanation

code function range
transistor and component
exists.

74 AC compressor Output digital DME final stage will set flag
relay on/off (active low) | whenever a short to ground, a

short to battery voltage or a
disconnection between output
transistor and component
exists.

79 P0161 Oxygen sensor Output digital DME final stage will set flag
heater post-cat pulse width (active | whenever a short to ground, a
(Bank 1) low) short to battery voltage or a

disconnection between output
transistor and component
exists.

83 P0335 Crankshaft position | Input digital Checks for correct signal
sensor, (0-12V) pattern and correct number of
malfunction expected flywheel teeth.

100 P0601 Internal control DME internal Internal hardware test of
module, memory values logical RAM, ROM, and Flash Prom.
check sum or
communication

103 P1519 | VANOS faulty DME internal Maximum VANOS adjustment
reference value values logical angle, checked at every
intake engine start must be within a

specified limit.

104 P1520 VANOS faulty DME internal Maximum VANOS adjustment
reference value values logical angle, checked at every
exhaust engine start must be within a

specified limit.

105 P1522 VANOS stuck DME internal Monitoring of a desired
(Bank 1) intake values VANOS adjustment within a

predefined diagnostic time
limit.

106 P1523 VANOS stuck DME internal Monitoring of a desired
(Bank 2) exhaust | values VANOS adjustment within a

predefined diagnostic time
limit.

109 P1580 Motor throttle valve | Output digital Throttle position control

pulse width not
plausible

pulse width
(0-12V)

algorithm checks for problems
with mechanical coupling
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BMW P-code | Faulttype and Signal type and Explanation
code function range
spring within motor throttle
body.
110 P1542 Pedal sensor Input analog Failed signal range check
potentiometer 1 (0-5V) against predefined diagnostic
limits.
111 P1542 Pedal Sensor Input analog Failed signal range check
Potentiometer 2 (0-5V) against predefined diagnostic
limits.
112 P0120 Motor throttle valve | Input analog Failed signal range check

MS 42 potentiometer 1 (0-5V) against predefined diagnostic

limits.

MS 43 Throttle position Input analog Failed signal range check
sensor 1 (0-5V) against predefined diagnostic

limits.
113 P0120 Motor throttle valve | Input analog Failed signal range check
potentiometer 2 (0-5V) against predefined diagnostic
limits.
114 P1580 Motor throttle valve | DME internal test | Final stage inside DME
MS 42 final stage (special H-bridge), will set
internal flag whenever a short
to ground, a short to battery
voltage or a disconnection
occurs.

MS 43 A second pedal DME internal If pedal sensor malfunction is
sensor range values logical determined, followed by a
check failure is second malfunction, a signal
determined is sent.

115 P1623 Output voltage 5V | DME internal (5V) | Check for proper 5 volts

MS 42 for potentiometer supply to potentiometers is
operation 1 possible within a predefined

voltage limit.

MS 43 Range check for Input analog Range check for closed
throttle position (0-5V) position of throttle sensors.
adaptation

116 P1623 Output voltage for | DME internal (5V) | Check for proper 5 volts
potentiometer supply to potentiometers is
operation 2 possible within a predefined

voltage limit.
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BMW P-code | Faulttype and Signal type and Explanation
code function range
117 P1542 Pedal sensor Input analog If there is a difference greater
potentiometer (0-5V) than specified between two
plausibility redundant signals from
potentiometer, fault will be
set.
118 P0120 Motor throttle Input analog If there is a difference greater

MS 42 | feedback (0-5V) than specified between two
potentiometer redundant signals from
plausibility potentiometer, fault will be

set.

MS 43 Throttle position DME internal Signal range is checked
sensor 1; values against predetermined
plausibility check diagnostic limits. Rationality
sensor 1 to mass check with mass air flow
air flow meter meter.

119 P1580 MDK, throttle DME internal test | Throttle doesn't reach desired

MS 42 mechanical opening angle within a
sticking specified time.

MS 43 Throttle position DME internal Signal range is checked
sensor 2; values against predetermined
plausibility check diagnostic limits. Rationality
sensor 1 to mass check with mass air flow
air flow meter meter.

120 P1542 Pedal sensor/ DME internal Signal from motor throttle

MS 42 motor throttle valve | values logical valve potentiometer must be
potentiometer not | motor equal signal from pedal
plausible sensor potentiometer plus

any adaptive values.

MS 43 Plausibility check | Input digital / Plausibility check between
between brake analog constant pedal value and
switch and pedal brake switch. First pedal
sensor value must be constant and

for next step brake switch
must be active.
122 P1101 Oil temp. sensor Input analog Signal range is checked
malfunction (0-5V) against predefined diagnostic
limits and calculated
temperature.
123 P1622 Electric thermostat | Output digital DME final stage will set flag
control, final stage | on/off (active low) | whenever a short to ground, a
short to battery voltage or a
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BMW
code

P-code

Fault type and
function

Signal type and
range

Explanation

disconnection between output
transistor and component
exists.

124

P1593

DISA, range/perf.

Output digital
on/off (active low)

DME final stage will set flag
whenever a short to ground, a
short to battery voltage or a
disconnection between output
transistor and component
exists.

125

Coolant fan, final
stage

Output digital
on/off (active low)

DME final stage will set flag
whenever a short to ground, a
short to battery voltage or a
disconnection between output
transistor and component
exists.

126

P1470
MS 42

LDP-magnetic
valve

Output digital
on/off (active low)

DME final stage will set flag
whenever a short to ground, a
short to battery voltage or a
disconnection between output
transistor and component
exists.

MS 43

DMTL valve

Output digital
on/off (active low)

DME final stage will set flag
whenever a short to ground, a
short to battery voltage or a
disconnection between output
transistor and component
exists.

127

Fuel pump

Output digital
on/off (active low)

DME final stage will set flag
whenever a short to ground, a
short to battery voltage or a
disconnection between output
transistor and component
exists.

128

EWS signal not
present or faulty

Input binary
stream bit data
(0-12V)

During time out check no
signal was present within
specific time or faulty
information from serial
interface (parity, overrun,
etc.).

130

CAN time out
(ASC1)

Input binary
stream bit data
(0-12V)

CAN message between
DME/EGS not received within
expected time.
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BMW P-code | Faulttype and Signal type and Explanation

code function range

131 CAN time out (instr | Input binary CAN message between
2) stream bit data DME/EGS not received within

(0-12V) expected time.

132 CAN time out (instr | Input binary CAN message between

3) stream bit data DME/EGS not received within
(0-12V) expected time.

133 CAN time out Input binary CAN message between

(ASC3) stream bit data DME/EGS not received within
(0-12V) expected time.

135 MS 43 Limp home DME internal Limp home position must be
position adaptation | values logical in specified range. If range is
necessary exceeded, a fault is set.

136 MS 43 Motor throttle valve | DME internal From limp home mode
open / closing test | values logical position, throttle valve will be
failed open, afterwards it must fall

back into limp home position.
If fall back position is not in
specified range, fault is set.

140 P1475 LDP reed-switch Input digital on/off | With shut off valve open and
not closed (0-12V) no pressure on system, reed

contact should be closed,
showing a "high signal". If not
the case in beginning of every
diagnostics check, a signal is
sent.

140 MS 43 DMTL pump final | Output digital DME final stage will set flag
stage on/off (active low) | whenever a short to ground, a

short to battery voltage or a
disconnection between output
transistor and component
exists.

141 P1477 EVAP: reed switch | Input digital on/off | Within predetermined time
not closed, doesn't | (0-12V) LDP reed switch signal must
open or doesn't change from high to low or
close from low to high or LDP reed

switch is "low" for longer than
predetermined time.

142 P1477 EVAP: reed switch | Input digital on/off | Within predetermined time

not closed, doesn't
open or doesn't
close

(0-12V)

LDP reed switch signal must
change from high to low or
from low to high or LDP reed
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BMW P-code | Faulttype and Signal type and Explanation

code function range
switch is "low" for longer than
predetermined time.

142 MS 43 DMTL module fault | DME internal

values logical

143 P1476 EVAP: clamped Input digital Frequency of LDP pumps

tube check frequency (0-12V) | reed switch is lower then
predetermined limit. Volume
of leak is determined to be too
small (i.e. pinched or
restricted hose)

146 MS 43 Range check DME internal input | Supply voltage for sensors
voltage supply analog must be within a specified
pedal sensor 2 and range.
throttle position
sensors

147 MS 43 Range check DME internal input | Supply voltage for sensors
voltage supply analog must be within a specified
pedal sensor 2 and range.
throttle position
sensors

149 P1140 Motor throttle Input analog Signal from motor throttle
feedback (0-5V) valve potentiometer must be
potentiometer and suitable to signal from air
air mass sensor mass sensor. A fault is set if
signal not difference exceeds specified
plausible limit.

150 P0130 Oxygen sensor Input analog Oxygen sensor signal range
pre-cat (Bank 1), (0-5V) is checked to determine if
short to battery electrical shorts exist on input
volt. line. Voltage signal has to be

within a predetermined range
(0.1V -1V) or a fault will set.

151 P0130 Oxygen sensor Input analog Oxygen sensor signal range
pre-cat (Bank 1), (0-5V) is checked to determine if
short to ground electrical shorts exist on input

line. Voltage signal must be
within a predetermined range
(0.1V -1V) or fault will set.

152 P0130 Oxygen sensor Input analog Oxygen sensor signal range

pre-cat (Bank 1), (0-5V) is checked to determine if

disconnection

electrical disconnection exist
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BMW P-code | Faulttype and Signal type and Explanation

code function range
on input line.

153 P0150 Oxygen sensor Input analog Oxygen sensor signal range
pre-cat (Bank 2), (0-5V) is checked to determine if
short to battery electrical shorts exist on input
volt. line. Voltage signal must be

within a predetermined range
(0.1V -1V) or fault will set.

154 P0150 Oxygen Input analog Oxygen sensor signal range
sensorpre-cat (0-5V) is checked to determine if
(Bank 2), short to electrical shorts exist on input
ground line. Voltage signal must be

within a predetermined range
(0.1V -1V) or fault will set.

155 P0150 Oxygen sensor Input analog Oxygen sensor signal range
pre-cat (Bank 2), (0-5V) is checked to determine if
disconnection electrical disconnection exist

on input line.

156 P0136 Oxygen sensor Input analog Oxygen sensor signal range
post-cat (Bank 1), | (0-5V) is checked to determine if
short to battery electrical shorts exist on input
volt. line. Voltage signal must be

within a predetermined range
(0.1V -1V) or fault will set.

157 P0136 Oxygen sensor Input analog Oxygen sensor signal range
Post Cat. (Bank 1), | (0-5V) is checked to determine if
short to ground electrical shorts exist on input

line. Voltage signal must be
within a predetermined range
(0.1V -1V) or fault will set.

159 P0156 Oxygen sensor Input analog Oxygen sensor signal range
Post Cat. (Bank 2), | (0-5V) is checked to determine if
short to battery electrical shorts exist on input
volt. line. Voltage signal must be

within a predetermined range
(0.1V -1V) or fault will set.

160 P0156 Oxygen sensor Input analog Oxygen sensor signal range

post-cat (Bank 2), | (0-5V) is checked to determine if

short to ground

electrical shorts exist on input
line. Voltage signal must be
within a predetermined range
(0.1V -1V) or fault will set.
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code function range

160 MS 43 Throttle valve DME internal
position controller | values logical

161 MS 43 Throttle valve DME internal
position controller | values logical

162 MS 43 Throttle valve DME internal
position controller | values logical

168 MS 43 Throttle valve DME internal test
position, throttle calculated
sticking

169 MDK final stage DME internal test | This fault indicates problem
shut off on pedal sensor, throttle

potentiometer or throttle. A
separately stored fault code
indicates problem.

171 P0601 System has been | DME internal test | Safety controller has shut
shut down due to down motor throttle valve
safety controller function due to not plausible

MDK input values.

172 P1542 Pedal sensor DME internal 5 volts for potentiometers are
potentiometer check switched on within a specific
short between two time pattern.
potentiometer
paths

173 P0120 Motor throttle valve | Rationality check | Motor throttle valve
potentiometer potentiometer
contact short

174 P0120 Motor throttle valve | Input analog Signal for idle position must
potentiometer (0-5V) be within a specified range. If
adaptation of idle range is exceeded, fault is
end position set.

175 Pedal sensor Input analog Signal for idle position must
potentiometer 1 (0-5V) be within a specified range. If
adaptation of the range is exceeded, fault is
idle end position set.

176 P1542 Pedal sensor Input analog Signal for idle position must
potentiometer 2 (0-5V) be within a specified range. If
adaptation of the range is exceeded, fault is
idle end position set.
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BMW P-code | Faulttype and Signal type and Explanation

code function range

188 P1132 Oxygen sensor Output digital DME internally calculated
heater, pre-cat pulse width (active | heater power is checked
(Bank 1), low) against predefined diagnostic
insufficient limits.

189 P1133 | Oxygen sensor Output digital DME internally calculated
heater, pre-cat pulse width (active | heater power is checked
(Bank 2), low) against predefined diagnostic
insufficient limits.

190 P1186 | Oxygen sensor- Output digital DME internally calculated
heater, post-cat pulse width (active | heater power is checked
(Bank 1), low) against predefined diagnostic
insufficient limits.

191 P1187 Oxygen sensor Output digital DME internally calculated
heater, post-cat pulse width (active | heater power is checked
(Bank 2), low) against predefined diagnostic
insufficient limits.

197 MS 43 Signal range check | DME internal

analog input

202 P0170 Fuel trim (Bank 1), | DME internal Controller for lambda is too
02 control limit values logical long beyond a min. or a max.

203 P0173 Fuel Trim (Bank 2), | DME internal Controller for lambda is too
02 control limit values logical long beyond a min. or a max.

204 P0505 Idle control DME internal Functional check between
system, idle speed | values logical actual engine speed (RPM)
not plausible and predetermined RPM

exceeds maximum deviation
of +200/-100 RPM.

208 EWS, engine DME internal test | Engine speed signal is
speed check not transferred by EWS to DME.
ok Fault is set if transferred

signal is not reflecting engine
speed due to input problem in
EWS.

209 EWS, content of Input binary Content of binary message

message stream bit data received from EWS invalid.
(0-12V)

210 Ignition feedback, | Input analog Check for correct signal
faulty (>2 timing (100 mV) timing after each ignition has
cylinders) been initiated by feedback
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BMW P-code | Faulttype and Signal type and Explanation

code function range
signal. If more than two
ignition signals are not
recognized than there might
be a problem in feedback line.

211 P1510 Idle control valve DME internal Functional check against a
stuck values logical calculated value by

monitoring flow though air
mass meter to determine if
idle valve is mechanically
stuck open. Tested during
closed throttle.

214 P0500 Vehicle speed Input digital Signal range is checked
sensor frequency (0-12V) | against predefined diagnostic

limits. No vehicle speed is
observed after specific time
when compared to engine
speed and load equivalent to
moving vehicle.

215 P0136 Oxygen sensor Input analog Oxygen sensor signal range
post-cat (Bank 1), | (0-5V) is checked to determine if
disconnection electrical disconnection exist

on input line.

216 P0136 Oxygen sensor Input analog Oxygen sensor signal range
post-cat (Bank 2), | (0-5V) is checked to determine if
disconnection electrical disconnection exist

on input line.

217 P0505 CAN time out Input digital binary | CAN message between
(EGS1) information(0-12V) | DME/EGS was not received

within expected time.

219 CAN-chip, bus off | Input digital binary | Hardware test determines if

information (0-12V) | CAN bus is off line. Data
transmission is disturbed.

220 P1184 Oxygen sensor Input analog (high | Checks amount of time
post-cat (Bank 1) | is lean) (0-5V) oxygen sensor stays in rich or
slow response time lean state. If it remains there

too long in either, fault will
set.

221 P1185 Oxygen sensor Input analog (high | Checks amount of time

post-cat (Bank 2)
slow response time

is lean) (0-5V)

oxygen sensor stays in rich or
lean state. If it remains there
too long in either fault will set.
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BMW P-code | Faulttype and Signal type and Explanation

code function range

222 P0125 Insufficient coolant | Input analog Comparison of actual coolant
temp. to permit (0-5V) temperature against
closed loop calculated DME value which
operation varies with load signal.

223 P1180 Oxygen sensor Input analog (high | Checks amount of time
post-cat (Bank 1), |is lean) (0-5V) oxygen sensor takes to switch
switching time slow from rich to lean and vice

versa. If too long, fault will
set.

224 P1181 Oxygen sensor Input analog (high | Checks amount of time
post-cat (Bank 2), |is lean) (0-5V) oxygen sensor takes to switch
switching time slow from rich to lean and vice

versa. If too long, fault will
set.

225 P1192 Post-cat sensor Input analog Rationality check for O2
(Bank 1); trim (0-5V) control adaptation with post
control catalyst sensor bank 1.

226 P0193 Post-cat sensor Input analog Rationality check for O2
(Bank 2); trim (0-5V) control adaptation with post
control catalyst sensor bank 2.

227 P0188 Fuel trim (Bank 1), | DME internal Range control of adaptation
02 control values logical values.
adaptation limit

228 P0189 Fuel trim (Bank 2), | DME internal Range control of adaptation
02 control values logical values.
adaptation limit

229 P0133 Oxygen sensor Input analog (high | Checks amount of time
pre-cat (Bank 1, is lean) (0-5V) oxygen sensor takes to switch
slow response time from rich to lean and vice

versa. If too long, fault will
set.

230 P0153 Oxygen sensor Input analog (high | Checks amount of time
pre-cat (Bank 2), is lean) (0-5V) oxygen sensor stays in its rich
slow response time or lean state. If it remains

there too long in either fault
will set.

231 P1178 Oxygen sensor Input analog (high | Checks amount of time

pre-cat (Bank 1),
switch time too
slow

is lean) (0-5V)

oxygen sensor takes to switch
from rich to lean and vice
versa. If it takes too long to
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BMW P-code | Faulttype and Signal type and Explanation
code function range
switch fault will set.

232 P0179 Oxygen sensor Input analog (high | Checks amount of time
pre-cat (Bank 2), is lean) (0-5V) oxygen sensor takes to switch
switch time too from rich to lean and vice
slow versa. If it takes too long to

switch fault will set.

233 P0420 Catalyst efficiency | Input analog Compares value of pre-cat
(Bank 1), below (0-5V) oxygen sensor to value of
threshold post-cat oxygen sensor to

measure oxygen storage
capability / efficiency of
catalytic converter. Post-cat
oxygen sensor must be
relatively lean.

234 P0430 Catalyst efficiency | Input analog Compares value of pre-cat
(Bank 2), below (0-5V) oxygen sensor to value of
threshold post-cat oxygen sensor to

measure oxygen storage
capability / efficiency of
catalytic converter. Post-cat
oxygen sensor must be
relatively lean.

235 P1190 Pre-cat sensor Input analog (high | Rationality check for O2
(Bank 1):trim is rich) (0-1V) control adaptation with
control pre-cat sensor bank 1

236 P1191 Pre-cat sensor Input analog (high | Rationality check for O2
(Bank 2):trim is rich) (0-1V) control adaptation with
control pre-cat sensor bank 2

238 P0301 Cyl. 1 misfire DME internal Crankshaft
detected values logical speed/acceleration is

monitored by crank sensor.
Time for each cylinder
combustion is compared
against avg. of others. If time
for cylinder 1 is longer, fault
will set.

239 P0302 Cyl. 2 misfire DME internal Crankshaft
detected values logical speed/acceleration is

monitored by crank sensor.
Time for each cylinder
combustion is compared
against avg. of others. If time
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BMW
code

P-code

Fault type and
function

Signal type and

range

Explanation

for cylinder 2 is longer, fault
will set.

240

P0303

Cyl. 3 misfire
detected

DME internal
values logical

Crankshaft
speed/acceleration is
monitored by crank sensor.
Time for each cylinder
combustion is compared
against avg. of others. If time
for cylinder 3 is longer, fault
will set.

241

P0304

Cyl. 4 misfire
detected

DME internal
values logical

Crankshaft
speed/acceleration is
monitored by crank sensor.
Time for each cylinder
combustion is compared
against avg. of others. If time
for cylinder 4 is longer, fault
will set.

242

P0305

Cyl. 5 misfire
detected

DME internal
values logical

Crankshaft
speed/acceleration is
monitored by crank sensor.
Time for each cylinder
combustion is compared
against avg. of others. If time
for cylinder 5 is longer, fault
will set.

243

P0306

Cyl. 6 misfire
detected

DME internal
values logical

Crankshaft
speed/acceleration is
monitored by crank sensor.
Time for each cylinder
combustion is compared
against avg. of others. If time
for cylinder 6 is longer, fault
will set.

244

Segment timing
faulty, flywheel
adaptation

Input analog
(0-5V)

Flywheel segments are
monitored during deceleration
to establish baseline for
misfire calculation. If
segments are too long/short
(bad flywheel) and exceed
limit, fault will be set.
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BMW P-code | Faulttype and Signal type and Explanation

code function range

245 P1423 Secondary air Input analog Checks to see if oxygen
injection (Bank 1), | (0-5V) sensor reacts to increase in
flow too low unmetered airflow generated

by secondary air pump
operation. Oxygen sensor
must sense lean condition or
fault will set.

246 P1421 Secondary air Input analog Checks to see if oxygen
injection (Bank 2), | (0-5V) sensor reacts to increase in
flow too low unmetered airflow generated

by secondary air pump
operation. Oxygen sensor
must sense lean condition or
fault will set.

247 P1432 Secondary air Input analog Checks to see if oxygen
valve stuck open (0-5V) sensor reacts to increase in

unmetered airflow generated
by secondary air pump
operation. Oxygen sensor
must sense lean condition or
fault will set.

248 P1184 Post-cat sensor; Input analog Signal is checked for a lean
signal after decel (0-5V) signal in decel and a
phase not transition between lean to rich
plausible; (Bank 1) after decel

249 P1185 Post-cat sensor; Input analog Signal is checked for a lean
signal after decel (0-5V) signal in decel and a
phase not transition between lean to rich
plausible; (Bank 2) after decel

250 P0440 Functional check Input analog This functional check looks
purge valve (0-5V) for reaction of oxygen sensor

signal during canister
purging. Oxygen sensor, air
flow meter and RPM values
must react to purging of
canister.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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100-1
General

This section covers system descriptions
and general information on engines
and engine management systems. Also
covered is basic engine
troubleshooting.

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

¢ = 110 Engine Removal and
Installation

¢ = 113 Cylinder Head Removal
and Installation

¢ = 116 Cylinder Head and
Valvetrain

¢ = 117 Camshaft Timing Chains

¢ = 119 Lubrication System

¢ = 120 Ignition System

¢ = 130 Fuel Injection

¢ = 170 Radiator and Cooling
System

Engine

< M52 TU 6-cylinder engine is a technical
update (hence the designation TU) of
the earlier 2.8 liter M52 engine. The
main “technical update' for M52 TU was
the addition of double VANOS.

In model year 2001, the M54 (2.5 and
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3.0 liter) engines were introduced. This
engine incorporates all the technical
features of the M52 TU engines with
addition of fully electronic throttle
control and enhanced emission

controls.

= Table a. Engine specifications lists

engine specifications for the vehicles
covered by this manual.

Model
year

Engine
code

No. of
cylinders

Displacement
cc (cu. in.)

Bore/
stroke

Compression
ratio

Torque
Ib-ft/rpm

Horsepower
Hp/rpm

323i
1999 -
2000

M52
TU B25

2494 (152.2)

84
mm
(3.307
in.)
75
mm
(2.953
in.)

10.5: 1

181/3,500

170/5,500

325i/Ci/xi
2001

M54
B25

2494 (152.2)

84
mm
(3.307
in.)
75
mm
(2.953
in.)

10.5: 1

175/3,500

184/6,000

328i/Ci
1999 -
2000

M52
TU B28

2793 (170.4)

84
mm
(3.307
in.)
84
mm
(3.307
in.)

10.2: 1

206/3,500

193/5,500

330i/Ci/xi
2001

M54
B30

2979.3 (181.8)

84
mm
(3.307
in.)
89.6
mm
(3.528

10.2:1

214/3,500

225/5,900
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Model Engine | No. of Displacement | Bore/ | Compression | Torque Horsepower
year code cylinders | cc (cu. in.) stroke | ratio Ib-ft/rom | Hp/rpm
in.)

M52 TU 2.5 liter

o

{221}
300

(199)
270

e e——

(177
24

(155)
210

HESJI
180

(111)
150

—h e

2. % 4 B

Engine

speed (x1000)

wb. 1ty M52TU 2.8 liter torque/power

Nm

(221)]
300

(193]
270!

(177)]
240 |

kW
——t{Hnal

<

Torque/power graphs

M52 TU 2.5 liter

< M52 TU 2.8 liter
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(1)
180

Power 120

2 3 4 5 6 (54)
Engine speed (x1000) 021003

M54 2.5 liter < M54 25 liter

Ib-ft
™

(207)
280/

(177)
240

(148)
200

{Hp)

138
(185)

Power

112
(150

75
{100)

48
(65)

L T T
Engine speed (x1000) 01280

M54 3.0 liter < M54 3.0 liter

w11 T
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ey
(207)—
280
(177}
240 |
(148)!
200
. | ‘
. ! 48
‘ (65)
RN
0 1 2 3 4 5 & 3295}
Engine speed (x1000) 021279

Cylinder block and crankshaft

The cylinder block is cast aluminum
alloy (AISi9Cu3) with cast iron cylinder
liners. The cylinders are exposed on all
sides to circulating coolant.

The counterweighted crankshaft rotates
in replaceable split-shell main bearings.
Oilways drilled into the crankshaft
provide bearing lubrication. Oil seals
pressed into alloy seal housings are
installed at both ends of the crankshaft.

The 2.5 liter crankshaft is cast iron. The
2.8 and 3.0 liter engines use a forged
steel crankshaft to accommodate the
higher torque. The crankshaft for the 3.0
liter engine is adapted from the S52 M3
engine.
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Connecting rods and pistons

< The forged steel connecting rods use
replaceable split-shell bearings at the
crankshaft end and solid bushings at the
piston pin end.

Top comprassion ring: S
1.5 mm rectangular . = ———h"

Centar comprassian ring:
1.5 mm taper laca

Ol scraper ning

The pistons are of the three-ring type
with two upper compression rings and a
lower one-piece oil scraper ring.
Full-floating piston pins are retained with
circlips.

Color code

The 2.8 and 3.0 liter engines use a
graphite coating on the piston skirts to
reduce friction and noise.

Cylinder head and valvetrain

Cylinder head cross-section 4 Cooling passages in the cylinder head
are designed for optimum coolant
circulation, allowing the head to operate
at lower temperatures than the cylinder
block.

+ +

Infake
"N port
Murbulencs

The aluminum cylinder head uses chain-

driven double overhead camshafts and

i , b four valves per cylinder. The cylinder

port I head employs a crossflow design for
greater power and efficiency. Intake air

Coolant .
passage enters the combustion chamber from
R one side while exhaust gasses exit from
the other.

Oilways in the head provide lubrication
for the camshafts and valvetrain.

Valve clearance is set by self-adjusting
(zero-lash) hydraulic lifters for reduced
valve noise and the elimination of routine
valve adjustment.

Exhaust manifolds

6 of 19 2/25/2009 9:58 PM



Engine-General

7 of 19

Exhaust manifold assembly

Post-catalyst
oxygen

_ Catalytic
converters
D021 000
Coolant circulation
Thermostat
To e C'grlindﬁ:r head
radiato &
CH =9

—

Cylinder block
Coolant feed

IFru-rn radiator aazI01e

Electrical
harmeass
conneclion

Heating
aelamant

http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/1...

Each exhaust manifold assembly
incorporates a catalytic converter. The
converters are mounted close to the
engine for faster heat up. Pre- and
post-catalyst oxygen sensors are a
mounted in each exhaust manifold.

Cooling system

The cooling system circulation is
designed so that coolant flows directly
from the coolant pump to the cylinder
head. The coolant is fed from the coolant
pump through a cast coolant feed
passage to the rear of the cylinder head.
From there it flows forward to the
thermostat housing, radiator and heater
valve.

The coolant passages in the cylinder
block are only connected to the coolant
supply through the holes in the head
gasket. A reduced volume of the coolant
flows through the cylinder block.

All models are equipped with a
DME-controlled electric cooling fan. On
some models, a supplemental cooling
fan is used. See = 170 Radiator and
Cooling System for specific configuration
and application information.

<  An electrically heated thermostat

controls the flow of coolant through the
radiator based on coolant and outside
temperature, engine load, and driving
speed, rather than just coolant
temperature.

The DME-controlled heated thermostat
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allows the engine to be operated at
higher controlled temperatures during
low and part throttle. This optimizes
operating temperatures in both cylinder
head and block, reduces friction and
thereby fuel consumption.

The cooling system is designed to:

¢ Reduce operating temperatures of
cylinder head. The result of lower
temperatures is increased torque
due to improved volumetric
efficiency.

¢ Increase operating temperature of
cylinder block.

Lubrication system

The lubrication system is pressurized
whenever the engine is running. The oil
pump draws oil through a pickup in the
bottom of the oil pan, then forces it
through a replaceable oil filter and into
the engine oil passages.

<  The chain-driven oil pump is bolted to
the bottom of the cylinder block inside
the oil pan. A pressure relief valve limits
the maximum system pressure. A
bypass valve prevents the oil filter from
bursting and insures engine lubrication
should the filter become plugged. See =
119 Lubrication System for additional
information.

D2 137 5a

Resonance/turbulence intake
system

The intake manifold, made of molded

plastic, is configured as two sets of three
runners. This design enhances low end
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torque by changing the intake air flow
configuration for varying engine speeds.
This helps achieve optimum torque
throughout the entire RPM range.

During engine operation, a closed
resonance valve gives the intake air
charge the dynamic effect of long intake
runners at low to mid-range RPM (up to
3750 rpm). This helps increase torque.

During mid-range to high rpm operation
(above 4100 rpm), the solenoid is
de-energized and the resonance valve is
sprung open. This allows intake air to be
drawn through both resonance tubes,
providing the air volume necessary for
additional power at the upper rpm range.

Note:

The rom for resonance valve activation
may vary slightly depending on
temperature.

In addition, when the valve is closed, a
dynamic effect is produced. For
example, as intake air is flowing into
cylinder 1, the intake valves will close.
This blocks the onrushing air. The
cylinder 1 air flow will stop and expand
backward (resonance back pulse) to fill
cylinder 5. The resonance wave along
with the intake velocity enhances
cylinder filling.
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The intake manifold includes intake
turbulence ports. The 5.5 mm (0.217 in.)
turbulence ports channel idle and low
speed air directly from the idle speed
control valved to one intake valve of each
cylinder.

Routing intake air to one intake valve per
cylinder causes the air charge to swirl in
the cylinder. Together with the high flow
rate of intake air across the small (5.5
mm) port, intake fluctuations are
reduced for more stable combustion.

VANOS (Variable Camshaft
Timing)

A double VANOS system is used on
both the M52 TU and the M54 engines.
VANOS is fully variable and operates
independently on both intake and
exhaust sides.

When the VANOS solenoid is actuated,
engine oil pressure is applied to the front
side of the gear cup piston. This forces
the gear cup into the camshaft helical
gears to change camshaft timing.

In addition to offering increased power,
the double VANOS system offers the
following advantages:

¢ Increased torque at lower and
medium RPM ranges

¢ More efficient combustion and
improved idle quality

¢ Internal EGR in part-load range for
lower NOx emissions.

¢ Quicker warm-up cycle for catalytic

2/25/2009 9:58 PM



Engine-General http://ebahn.bentleypublishers.com/BMW/3/E46/Repair%20Manuals/1...

converter and faster reduction in
emissions.

¢ Opverall improved fuel economy.

See = 117 Camshaft Timing Chains for
VANOS system testing and repair
information.

Engine management system

The Siemens engine management
systems used in E46 cars combine fuel
injection, ignition and other functions
under the control of the engine control
module (ECM) They are compliant with
second generation on-board diagnostics
(OBD Il) standards. See = OBD On
Board Diagnostics at the back of this
manual for additional information.

Table b. Engine management
systems

Year: DME system
Engine

1999 - 2000:
M52 TU B25 Siemens MS 42.0
M52 TU B28

2001:
M54 B25 Siemens MS 43.0
M54 B30

Engine control module (ECM)

< The engine control module (ECM) is
mounted in the electronics box (E-box)
next to the brake master cylinder.

- The ECM is flash-programmable
and features 5 electrical harness
connectors with a total of 134 pins.
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¢ Connector 1: Voltages and grounds

¢ Connector 2: Ancillary signals
(oxygen sensors, CAN, etc.)

¢ Connector 3: Engine signals

¢ Connector 4: Vehicle signals

¢ Connector 5: Ignition signals

Note:

The flash EEPROM (chip) is specifically
‘programmed’ to the vehicle. It has the
capability to be programmed up to 13
times.

ECM inputs:

¢ Hot film mass air flow (MAF) sensor
monitors intake air with no moving
parts.

¢ Pre- and post-catalytic converter
oxygen sensors monitor engine
emissions and catalyst efficiency.

¢ MS 42.0: Static Hall-effect sensors
are used to detect camshaft
position as soon as the ignition is
turned ON, before the engine is
started.

¢ Dynamic Hall-effect crankshaft
position sensor is mounted at the
flywheel end of the engine block
and is integral to misfire detection.

¢ Engine coolant temperature sensor

12 of 19 2/25/2009 9:58 PM



Engine-General http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/1...

(ECT) in cylinder head supplies
coolant temperature information to
the ECM.

ECM outputs:

¢ Fuel injector opening duration.

¢ Intake and exhaust valve timing via
the VANOS system.

¢ The radiator cooling fan and the
heated coolant thermostat.

¢ Motor-driven throttle valve: MDK in
MS 42.0 or EDK in MS 43.0.

¢ Idle speed control valve (MS 42.0)

¢ Resonance valve in the intake
manifold.

ECM outputs (cont.):

¢ MS 42.0: Fuel pressure via 3/2 way
valve monitors running losses
(evaporative losses during engine
operation).

¢ Secondary air injection (if
applicable) to reduce HC and CO.

¢ Multiple spark ignition system.

¢ Maximum vehicle speed and cruise
control.

¢ Brake booster vacuum pump.
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¢ Fuel purge valve and fuel tank
leakage diagnosis pump (LDP or
DM-TL).

Fuel metering: The ECM meters
pressurized fuel by changing the
opening time (pulse width) of the fuel
injectors. The exact amount of fuel
injected is determined by the amount of
time the injectors are open. To ensure
that injector pulse width is the only factor
that determines fuel metering, fuel pump
pressure is maintained by a pressure
regulator. The injectors are mounted to a
common fuel rail.

< The ECM monitors engine operating
conditions to determine injector opening
duration. Each injector can be
individually controlled for cylinder
selective fuel trim. The fuel-injectors
inject fuel at an angle in a dual cone
spray pattern.

Air intake: Air entering the engine passes
through a pleated paper air filter in the

F 3 ! air cleaner. Intake air mass is then
éf .' \ measured by a mass air flow (MAF)

A 0021010 sensor. A reference current is used to
heat a thin film in the sensor when the
engine is running. The current needed to
hold the temperature of the film constant
is the basis of the electronically
converted voltage measurement
corresponding to the mass of the intake
air.

Idle speed control: Idle speed is
electronically controlled via the idle
speed control valve by bypassing
varying amounts of air around the closed
throttle valve. Idle speed is not
adjustable. The ECM determines idle
speed by controlling a dual-winding
rotary idle control valve. The basic
functions and parameters of idle speed
control are as follows:
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¢ Control of cold air intake volume.
For example, at air temperatures
below 0°C (32°F), electronic throttle
control (MDK/EDK) is also opened
during idle.

¢ Smooth idle speeds regardless of
load and inputs

¢ Lower rpm range

¢ Smooth transition from acceleration
to deceleration

Idle speed stabilization is active during
the following conditions:

¢ Engine warm up

¢ A/C activation

¢ Drive gear selected (auto.
transmission)

¢ During passenger compartment
heating

¢ During different cooling fan speeds

If the ECM detects a fault in the idle
control valve, it will increase or decrease
air flow, depending on the nature of the
fault:

¢ If the fault causes decreased air
flow (idle control valve closed), the
electronic throttle control (MDK or
EDK) will compensate to maintain
idle. The EML lamp will illuminate to
inform the driver of a fault.
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¢ If the fault causes increased air flow
(actuator failed open), VANOS and
knock control are deactivated. This
reduces engine performance
noticeably.

Throttle control: The throttle valve plate
is electronically operated for precise
throttle operation, OBD Il compliant for
fault monitoring, and ASC/DSC and
cruise control. This integrated electronic
throttle reduces additional control
modules, wiring and sensors. Adjusting
electronic throttles is not permitted and
the throttle assembly must be replaced
as a unit if found to be faulty.

<  The throttle assembly for the MS 42.0
system is referred to as the MDK (Motor
Driven Throttle Valve). The MDK is
identified as follows:

¢ Athrottle cable is used to actuate
the accelerator pedal position
potentiometers and also serves as a
backup to open the throttle plate
WA (full control) when the MDK system
is in the failsafe mode.

< The throttle assembly for the MS 43.0
system is referred to as the EDK
(Electronic Throttle Valve). The EDK is
identified as follows:

¢ The accelerator position
potentiometers (PWG) are located
in the accelerator pedal assembly.

¢ The EDK is fully electronic. The
accelerator pedal is not
mechanically linked to the EDK.

Hall sensor
power
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< Ignition function: a distributorless ignition
system with individual ignition coils for
each cylinder is employed. The coils are
mounted over the spark plugs and
connect to the plugs via a short lead.

The Siemens systems use multiple spark
ignition to reduce emissions and extend
spark plug life.

Knock control. Knock (detonation)
sensors monitor and control potentially
damaging ignition knock through the
ECM. The knock sensors function like
microphones and are able to convert
mechanical vibration (knock) into
electrical signals. The ECM is
programmed to react to frequencies that
are characteristic of engine knock and
adapt the ignition timing point
accordingly. See = 120 Ignition System
for further details.

Note:

M52 TU and M54 engines are designed
to operate best with fuel octane of at
least 91 anti-knock index (AKI). The
adaptive engine management system,
however, will allow use of fuel rated 87
AKI.

Siemens DME MS 42.0

Siemens DME MS 42.0

TRANSMISSION
ECM CONTROL MODULE
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100-2

Driveability
Troubleshooting

The Siemens systems are
sophisticated self-diagnosing OBD I
systems. These systems continuously
monitor components and record and
store valuable diagnostic information.

If the "Check Engine' or "Service
Engine Soon' light [also known as the
malfunction indicator lamp (MIL)] is
illuminated, the first diagnostic test
should be to hook up a
BMW-compatible scan tool and check
the fault memory.

The powerful diagnostic capabilities of
these systems have the potential to
save hours of diagnostic time, incorrect
component replacement and possible
damage to system components. See =
OBD On Board Diagnostics at the
back of this manual.

Two of the most common causes of
driveability problems are system
voltage levels and poor grounds.

System voltage

The DME system requires that the
system (battery) voltage be maintained
within a narrow range. Voltage levels
outside the operating range can cause
havoc. When troubleshooting an
illuminated MIL, make sure the battery
is fully charged and capable of
delivering all its power to the electrical
system.

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

Even a fully charged battery cannot
deliver power unless it is properly
connected to the electrical system.
Check the battery terminals for
corrosion or loose cable connections. If
the battery does not maintain the
proper voltage, the charging system
may be at fault. See = 121 Battery,
Alternator, Starter.

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, indicating that the
connection is corroded, dirty, or
damaged. Clean or repair the
connection and retest.

Note:

For instructions on conducting a voltage
drop test and other general electrical
troubleshooting information, see = 600
Electrical System—General.

The DME system operates at low
voltage and current levels, making it
sensitive to small increases in
resistance. The electrical system is
routinely subjected to corrosion,
vibration and wear, so faults or
corrosion in the wiring harness and
connectors are not uncommon.

Visually inspect all wiring, connectors,
switches and fuses in the system.
Loose or damaged connectors can
cause intermittent problems, especially
the small terminals in the ECM
connectors. Disconnect the wiring
harness connectors to check for
corrosion, and use electrical cleaning
spray to remove contaminants.

Main grounds
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Good grounds are critical to proper
DME operation. If a ground connection
has no visible faults but is still suspect,
measure the voltage drop across the
connection. A large voltage drop
indicates high resistance, indicating
that the connection is corroded, dirty or
damaged. Clean or repair the
connection and retest.

Note:

For instructions on conducting a voltage
drop test and other general electrical
troubleshooting information, see = 600
Electrical System—General.

Below is a listing of the main grounds
for the fuel and ignition circuits of the
DME system.

€ Main ground (arrow) for engine
management system in left rear of
engine compartment on bulkhead
behind E-box.

< Main grounds for ignition coils
(arrows).

< Main chassis ground harness
connection (arrow) in left front of
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engine compartment, behind left
headlight assembly (headlight
assembly shown removed).

€ Main fuel pump ground (arrow) behind
right rear seat back rest.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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110-2

Engine Removal and
Installation

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

WARNING!

Due to risk of personal injury, be
sure the engine is cold before
beginning the removal procedure.

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

Note:

It is not necessary to remove the engine
hood, but it is helpful and will make
engine removal and installation easier.

Intake manifold, removing and
installing

Note:

The intake manifold must be removed
to facilitate engine assembly removal.

- Disconnect negative (-) battery
cable in luggage compartment.

CAUTION!

Prior to disconnecting the battery,
read the battery disconnection
cautions given at the front of this
manual on page Vviii.
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< Remove housing for interior ventilation
microfilter.

¢ Remove upper cover and
microfilter.

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

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

< Remove intake manifold cover:

¢ Remove plastic trim covers
(arrows).

4 Remove cover hold down bolts
and lift off cover.

<  Working above engine, detach the
following:

¢ A Positive engine lead at B+
terminal

¢ B Manifold vacuum line

¢ C Oxygen sensor connectors

¢ D Electrical harness connector for
intake air temperature sensor

¢ E Positive lead hold-down bracket

¢ F Resonance valve electrical
connector

CAUTION!
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If oxygen sensor harness connectors
are separated, be sure to mark them
so that they can be reassembled as
before.

<  Working at left rear of engine
compartment:

¢ Peel rubber edge seal off top of
panel.

¢ Twist plastic panel retainers
(arrows) 90° and pull out to
remove.

¢ Disengage panel from hoses and
wiring harnesses and remove from
engine compartment.

¢ Separate brake booster vacuum
hose at one way valve (A). Plug
hose ends.

4  Detach engine vent hose from cylinder
head cover by squeezing sides of
spring clip (arrows). Detach VANOS
solenoid electrical harness connector
(A).

<  Detach fuel injector electrical
connectors from injectors:

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

¢ Repeat for all injectors.
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¢ Lift off connector loom and lay
aside.

< Remove complete air filter housing:

4 Detach vacuum line at intake boot
(A).

4 Disconnect electrical harness
connector on mass air flow sensor
(B).

¢ Release mass air flow sensor clips
(C).

¢ Remove filter housing mounting
screws (D).

¢ Detach air duct connection (E)
and lift complete air filter housing
out of engine compartment,
pulling it forward away from mass
air flow sensor.

Note:

In this step, mass air flow sensor
remains attached to rubber air duct.

4 Loosen clamps 2 and 8 and remove
mass air flow sensor and air ducts.

Mass air flow
sensor ducts

1 - Throttle assembly

2 - Hose clamp 77 - 84 mm
3 - Y-duct

4 - Air duct

5- Hose clamp 83 - 90 mm

6 - Mass air flow sensor

7 - ldle control valve
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8 - Hose clamp 28 - 33 mm

9 - Hose clamp 77 - 84 mm

<  Where applicable: Pull throttle cable
upwards out of rubber retainer (A) and
unhook ball end of cable (B) from
throttle actuator.

Note:

Models equipped with M54 engines do
not use a throttle cable mounted to
throttle housing.

< Remove nuts and bolt (arrows)
retaining wiring harness conduit to
throttle body.

—

=,

1
i
i
1
'3
B4

<  Working at throttle housing: Turn
harness plug (arrow) counterclockwise
and remove.

< Disconnect electrical harness
connector at idle speed control valve
(arrow).
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<  Detach electrical harness connector at
fuel tank venting valve (A). Disconnect
hose at quick disconnect fitting
(arrow).

< Remove dipstick guide tube:

¢ Detach wiring harness brackets
from tube (A).

¢ Detach fuel lines from tube (B).

¢ Remove lower guide tube
mounting bolt (C). Pull out dip
stick guide tube.

4 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 (maximum of 3 bar or 43.5 psi).

WARNING!

*  Fuel in fuel line is under
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pressure (approx. 3 - 5 bar or 45
- 75 psi) and 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. 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 tank
or lines.

- 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.

- Remove protective engine splash
guard.

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

Detach fuel hose(s) from fuel line(s)
(arrows) using special fuel line
removal tool 16 1 050 or equivalent.
Seal off fuel line(s) with BMW special
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tools 13 5 281/13 5 282.
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 all open fuel
lines.

<  Working underneath car, remove lower
intake manifold support mounting bolt
(arrow), located adjacent to left engine
mount.

< Remove fuel rail mounting bolts
(arrows).

¢ Carefully pry fuel rail off manifold.

¢ Separate fuel line support bracket
at rear of intake manifold.

¢ Thread fuel line(s) out of rear of
engine compartment while lifting
fuel rail out.

< Remove manifold mounting nuts
(arrows).
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<« Lift up manifold just enough to detach
positive cables from starter motor
terminal 50 (arrow).

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

CAUTION!

Stuff clean rags into open intake
ports to prevent any parts from
falling into the engine intake.

- Intake manifold Installation is
reverse of removal.

¢ Use new fuel injector seals.

¢ Carefully check intake manifold
gasket and replace if necessary.

¢ Inspect O-ring seal between mass
air flow sensor and air filter
housing. To facilitate reassembly,
coat seal with acid-free grease.
nothing

CAUTION!

When reattaching throttle assembly
harness connector, connector is fully
tightened when arrows on connector
and plug line up.

Tightening torques

Intake manifold to cylinder head
M7 15 Nm (11 ft-Ib)
M8 22 Nm (16 ft-l1b)
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Engine assembly, removing
and installing

Note:

The intake manifold must be removed
as described earlier to facilitate engine
assembly removal.

< Remove cylinder head top cover:

¢ Remove plastic trim covers
(arrows).

4 Remove cover hold down bolts
and lift off cover.

< Drain engine coolant and remove
coolant hoses.

¢ Remove expansion tank cap on
radiator.

¢ Place a 3-gallon pail beneath
engine to capture coolant.

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

«  Drain radiator into a 3-gallon pail by
removing plastic drain plug completely
(arrow).

WARNING!

Use extreme caution when draining
and disposing of engine coolant.
Coolant is poisonous and lethal to
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humans and pets. Pets are attracted
to coolant because of its sweet smell
and taste. Consult a veterinarian
immediately if coolant is ingested by
an animal.

Note:

Catch and dispose of drained coolant
according to local, state, and federal
laws.

< Remove hoses from thermostat
housing by releasing locks (arrows).

<4 On vehicles equipped with automatic
transmissions: Remove radiator cooling
fan and radiator as described in = 170
Radiator and Cooling System.

CAUTION!

32 mm radiator fan mounting nut has
left hand threads.

<  Detach coolant hose at rear left side of
engine above starter by releasing lock
(arrow).
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<  Detach coolant hose at front left side of
engine by engine mount by releasing
lock (arrow).

- Unbolt power steering fluid
reservoir and pull aside without
detaching hoses. Tie to fender
with cord or stiff wire.

<  Working at E-box at left rear of engine
compartment:

¢ Detach engine electrical harness
connectors (arrows).

¢ Lift off harness looms and lay over
engine.

- Remove poly-ribbed drive belts.
Mark belt direction of rotation if
belts will be reused. See = 020
Maintenance.

- All wheel drive models: Remove
front axle differential and output
shaft bearing pedestal. See = 311
Front Axle Final Drive.

- Remove transmission from car.
See = 230 Manual Transmission
or = 240 Automatic Transmission.

Note:

Detach automatic transmission cooler
lines from radiator, remove brackets
holding lines to side of engine, and
store lines in a clean environment.

12 of 16 2/25/2009 9:36 PM



Engine Removal and Installation

13 0of 16

http://ebahn.bentleypublishers.conVBMW/3/E46/Repair%20Manuals/1...

< Remove power steering pump:

¢ Remove steering pump pulley.

¢ Remove front and rear pump
mounting bolts (arrows).

¢ Hang 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. Hang from body
using stiff wire.

- Remove windshield and headlight
washer reservoir:

4 Remove bolt on top of reservoir.

¢ Lift tank and disconnect electrical
connections to pump and to
washer fluid level sensor.

¢ Disconnect hoses to windshield
washer and headlight washer. Tilt
reservoir to prevent fluid from
leaking out.

< Remove secondary air pump:

¢ Remove hose at one-way valve
(A).

¢ Remove bolts at support bracket
on strut tower (arrows).

¢ Disconnect electrical harness from
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bottom of secondary air pump.

¢ Remove bracket from strut tower.

<  Separate oxygen sensor electrical
harness connectors (arrows) and
mounting clip (A) on right side of
engine.

4 Remove chassis ground strap (arrow)
at right engine mounting pedestal.

< 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 engine is
removed.
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<  When reinstalling, make sure locating
pin on left engine mount (arrow) seats
correctly in slot of subframe boss.

- Installation is reverse of removal,
noting the following:

¢ Replace all gaskets, O-rings and
seals.

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

¢ Refill and bleed cooling system.
See = 170 Radiator and Cooling

System.

¢ Use new fuel injector seals.

¢ Carefully check intake manifold
gasket and replace if necessary.

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

CAUTION!

When reattaching throttle assembly
harness connector, connector is fully
tightened when arrows on connector
and plug line up.

¢ Check that engine drive belts
properly engage pulley grooves.

¢ Install exhaust manifolds using
new gaskets and self-locking nuts.
Use copper paste on threads.
See = 180 Exhaust System.
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Tightening torques

Coolant drain plug
to cylinder block

25 Nm (18 ft-Ib)

Engine mount to subframe

M10

45 Nm (33 ft-Ib)

Exhaust manifold to

cylinder head

M6

10 Nm (8 ft-Ib)

M7 or M8

20 Nm (15 ft-Ib)

Intake manifold to cylinder head

M7

15 Nm (11 ft-Ib)

M8

22 Nm (16 ft-Ib)

Radiator cooling
fan to coolant

pump

40 Nm (30 ft-Ib)

Radiator drain
screw to radiator

2.5 Nm (22 in-Ib)

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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113-1

General

This group covers E46 cylinder head
removal and installation as well as
cylinder head/valve diagnosis
procedures.

The information given in this repair
group assumes that the engine is
installed in the engine bay. In order to
remove the cylinder head from the
engine block, the VANOS control unit
and the camshafts must be removed
from the cylinder head. For cylinder
head and valvetrain reconditioning
information, see = 116 Cylinder Head
and Valvetrain.

Note:

If a head gasket problem is suspected,
a compression test or leak-down test
will 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 manual. The special tools are used
to time the valvetrain to the crankshaft,
to remove the VANOS control unit, the
camshafts and the Torx (E12) head
bolts. Read the entire procedure
through before beginning the job.

< Rotary angle dial gauge BMW special
tool 00 9 120
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<

Torque wrench w/ flex extension BMW
special tool 00 9 250

E-12 Torx socket BMW special tool 11
2 250

Crankshaft locking tool BMW special
tool 11 2 300

Camshaft locking tool BMW special
tool 11 3 240

Camshaft locking tool bracket BMW
special tool 11 3 244

Lifter retaining suction cup BMW
special tool 11 3 250
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4  Camshaft bearing cap removal tool
BMW special tool 11 3 260 /11 3 270

<  Timing chain tensioner tool BMW
special tool 11 4 220

< VANOS adjustment plate BMW special
tool 11 6 150

<  Secondary sprocket setup tool BMW
special tool 11 6 180

<  Air line adapter BMW special tool 11 3
450
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<  Secondary chain tensioner lock pin
BMW special tool 11 3 292

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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113-2

Cylinder Head Removal

WARNING!

Due to risk of personal injury, be
sure the engine is cold before
beginning the removal procedure.

Cylinder head removal and installation
is a complicated repair procedure.
VANOS control unit, timing chain, and
camshaft removal and installation all
require special tools. Read the entire
procedure before beginning the repair.

CAUTION!

Cover all painted surfaces before
beginning the removal procedure. As
an aid to installation, label all
components, wires, and hoses
before removing them. Do not reuse
gaskets, O-rings or seals during
reassembly.

To assist the technician in this repair,
the procedure has been organized into
discrete jobs. Please be advised that
these individual jobs must be
accomplished in the order in which
they appear.

= Intake manifold, removing

= Cylinder head cover, removing

= VANOS control unit, removing

= Camshafts and valvetrain, removing

= Cylinder head assembly, removing

Intake manifold, removing

- Disconnect negative (-) battery
cable in trunk.
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CAUTION!

*  Prior to disconnecting the

battery, read the battery
disconnection cautions given at
the front of this manual on page
viii.

Disconnecting the battery may
erase fault code(s) stored in
control module memory. Check
for fault codes using special
BMW diagnostic equipment.

< Remove microfilter for interior
ventilation.

< Remove housing for interior ventilation
microfilter.

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

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

< Remove intake manifold cover:

¢ Remove plastic trim covers
(arrows).
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4 Remove cover hold down bolts
from intake cover and lift off cover.

<  Working above engine, disconnect the
following:

¢ A Positive engine lead at B+
terminal

¢ B Manifold vacuum line

¢ C Oxygen sensor connectors
(label connectors before
disconnecting)

¢ D Electrical harness connector for
intake air temperature sensor

¢ E Positive lead hold-down bracket

* F Intake manifold resonance valve
electrical connector

<4  Working at left rear of engine
compartment:

¢ Peel rubber edge seal off top of
panel.

¢ Separate brake booster vacuum

hose at intake jet pump (A). Plug
hose ends.

¢ Twist plastic panel retainers
(arrows) 90° and pull out to
remove.

¢ Disengage panel from hoses and
wiring harnesses and remove from
engine compartment.
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< Disconnect engine vent hose from
cylinder head cover by squeezing sides
of spring clip (arrows). Disconnect
VANOS solenoid electrical harness
connector (A).

< Disconnect fuel injector electrical
connectors from injectors:

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

¢ Repeat for all injectors.

¢ Lift off connector loom and lay
aside.

< Remove complete air filter housing:

4 Disconnect vacuum line at intake
boot (A).

4 Disconnect electrical harness
connector on mass air flow sensor

(B).

¢ Release mass air flow sensor clips
(C).

¢ Remove filter housing mounting
screws (D).

#* Disconnect air duct connection (E)
and lift complete air filter housing
out of engine compartment,
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pulling it forward away from mass
air flow sensor.

Note:

In this step, mass air flow sensor
remains attached to rubber air duct.

Loosen clamps 2 and 8 and remove
mass air flow sensor and air duct.

1 - Throttle assembly

2 - Hose clamp 77 - 84 mm
3 - Y-duct

4 - Air duct

5- Hose clamp 83 - 90 mm
6 - Mass air flow sensor

7 - Idle control valve

8 - Hose clamp 28 - 33 mm

9 - Hose clamp 77 - 84 mm

Where applicable: Pull throttle cable
upwards out of rubber retainer (A) and

unhook ball end of cable (B) from
throttle actuator.

Note:

Models with M54 engines do not use a
throttle cable.

Remove nuts and bolt (arrows)
retaining wiring harness conduit to
throttle body.
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<  Working at throttle housing:

¢ Turn harness plug (arrow)
counterclockwise and remove.

« Disconnect electrical harness
connector at idle speed control valve
(arrow) directly above throttle housing.

< Working under front corner of intake
manifold, disconnect electrical harness
connector at fuel tank venting valve
(A). Disconnect vent hose at quick
disconnect fitting (arrow).
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< Remove dipstick guide tube:

¢ Disconnect wiring harness
brackets from tube (A).

¢ Disconnect fuel lines from
retaining clips (B).

¢ Remove lower dip stick guide tube
mounting bolt (C). Pull out guide
tube.

4 Remove schreeder valve cap (arrow).
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!

*  Fuel in fuel line is under

pressure (approx. 3 - 5 bar or 45
-75 psi) and 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. Catch
and dispose of escaped fuel.
Plug all open fuel lines.

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

- Raise car and support in a safe
manner.

WARNING!

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

- Remove protective engine splash
guard from beneath engine
compartment.

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

Note:

M54 engines equipped with a non-return
fuel rail use only a single supply line.

<  Disconnect fuel hose(s) from fuel
line(s) (arrows) using special fuel line
removal tool 16 1 050 or equivalent.
Plug open fuel line(s) with BMW
special tools 13 5 281/13 5 282.

<  Working underneath car, remove lower
intake manifold support mounting bolt
(arrow), located adjacent to left
(driver's side) engine mount.

< Remove fuel rail mounting bolts
(arrows).

¢ Carefully pry fuel rail off manifold.
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¢ Separate fuel line support bracket
at rear of intake manifold.

¢ Thread fuel line(s) out of rear of
engine compartment while lifting
fuel rail out.

< Remove intake manifold mounting nuts
(arrows).

« Lift up manifold enough to disconnect
positive cables from starter motor
terminal (arrow).

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

CAUTION!

Stuff clean lint free rags into open
intake ports to prevent any foreign
matter from falling into the ports.

< Drain engine coolant from engine
block:

¢ Remove expansion tank cap on
radiator.

¢ Place 3-gallon pail beneath
engine to capture coolant.

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

«  Drain radiator into a 3-gallon pail by
removing plastic drain plug at lower left
end of radiator (arrow).

WARNING!

Use caution when draining and
disposing of engine coolant. Coolant
is poisonous and lethal to humans
and pets. Pets are attracted to
coolant because of its sweet smell
and taste. Consult a veterinarian if
coolant is ingested by an animal.
Dispose of drained coolant
according to local, state, and federal
laws.

< Remove hoses from thermostat
housing by releasing locks (arrows).

- Disconnect electrical harness at
thermostat housing.

- Remove radiator cooling fan and
shroud as described in = 170
Radiator and Cooling System

CAUTION!

On cars with viscous clutch cooling
fan, radiator fan mounting nut (32
mm) has left-hand threads.

4 Remove fasteners (arrows) from heater
bypass tube and set tube to side
leaving heater hose connected.

- Unbolt power steering fluid
reservoir and pull aside without
disconnecting hoses. Tie to fender
with cord or stiff wire.

- Remove windshield and headlight
washer reservoir:
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¢ Remove bolt on top of reservoir.

¢ Lift tank and disconnect electrical
connections to pump and to
washer fluid level sensor.

¢ Disconnect hoses to windshield
washer and headlight washer. Tilt
reservoir to prevent fluid from
leaking out.

< Remove secondary air pump:

¢ Disconnect hose at one-way valve
(A).

¢ Remove bolts at support bracket
on strut tower (arrows).

¢ Lift up pump and disconnect
electrical harness from bottom of
pump. Remove pump.

¢ Unbolt and remove pump bracket
from strut tower.

Cylinder head cover, removing

< Remove cylinder head top cover:

¢ Remove plastic trim covers
(arrows).

¢ Remove cover hold down nuts and
lift off cover.
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g e

< Remove ignition coils.

¢ Disconnect ignition coil harness
connectors.

¢ Remove coil mounting fasteners.

¢ Remove coils.

¢ Remove ground straps.

¢ Set coil harness to left side of
engine compartment.

- Remove cylinder head cover
mounting fasteners and remove
cylinder head cover.

Note:

The cylinder head cover mounting bolt
insulators and gaskets should be
reinstalled in their original locations.
The three grounds mount to the first,
second and fourth central studs. Make
note of their arrangement during
removal.

- Remove spark plugs.

CAUTION!

Stuff clean lint free rags into open
intake ports to prevent any foreign
matter from falling into the ports.

< Remove oil baffle cover from above
intake camshaft.
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Double VANOS
components (M52
TU, M54 engine)

[
1

Impulse wheel
mounting nut

2 - Exhaust
camshaft
impulse wheel

3 - Spring plate

4 - Thrust spacer (T
= 3.5 mm)

S - Splined shaft

6 - Torx screw

7 - Exhaust
secondary
sprocket

8 - Secondary
timing chain

9 - Splined sleeve
10 - Primary
sprocket

11 - Threaded
locating stud

12 - Secondary
chain tensioner

13 - Secondary
chain lower
guide
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14 - Sprocket
mounting nut

15 - Spring plate
16 - Splined shaft

17 - Intake camshaft
sprocket

18 - Locating stud
19 - Thrust spacer

20 - Intake camshaft
impulse wheel

21 - Chain tensioner
rail

22 - Crankshaft
sprocket

23 - Primary chain
tensioner

24 - Primary chain
25 - Locating stud
26 - Guide rail

27 - Locating stud

28 - Woodruff key

VANOS control unit, removing

< Disconnect electrical connections at
exhaust camshaft position sensor and
exhaust camshaft VANOS control valve
(arrows).
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< Remove banjo bolt from VANOS unit oil
pressure line. Use banjo bolt to attach
BMW special tool 11 3 450 (compressed
air fitting) to VANOS control unit.

4 Cover oil hole (arrow) in VANOS unit
with shop towel to capture 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 - 110 psi).

<  With compressed air line connected,
rotate engine in direction of rotation
(clockwise) until cylinder 1 intake and
exhaust camshaft lobes face each other
(arrows) in the top dead center (TDC)
position for cylinder 1.

- Rotate engine at least twice, leaving
the cylinder 1 intake and exhaust
camshaft lobes facing each other,
as shown.

CAUTION!

Do not rotate engine counterclockwise
to reach the top dead center position.
Instead, complete another two
complete rotations.
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< Remove sealing plug from special tool
bore on lower left side of engine block
near flywheel. Secure crankshaft in TDC
position with BMW special tool 11 2 300

(arrow).

<  Unscrew and remove two cylinder head

cover studs (arrows) at rear of cylinder
head.

<  Secure camshafts in TDC position using
BMW special tools 11 3 240 and 11 3
244,

- Disconnect compressed air line,
leaving compressed air fitting
attached to VANOS unit.

CAUTION!

Oil will drain from pressure line. Have
a drain container and rags ready. Do
not allow oil to run onto drive belts.

4 Unscrew sealing plugs (arrows) from
VANOS unit.
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< Oil will drain from plugs (arrows) when
removed. Have a container and rags
ready. Do not allow oil to run onto drive
belts.

<  Pull sealing caps straight out of VANOS
unit with BMW special tool 11 6 170, or
with short nose pliers.

Note:

Additional oil may drain from VANOS
unit.

< Remove set screws (left-hand thread) on
ends of intake and exhaust camshafts.

CAUTION!

Set screws have left hand threads.
Remove in clockwise motion.

4 Remove VANOS unit:

¢ Remove engine support eye
fasteners from side of VANOS unit.

¢ Remove VANOS mounting nuts
(arrows) from cylinder head and
pull VANOS unit and metal gasket
off.

CAUTION!
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Do not crank the engine with VANOS
unit removed. The splined shaft on
the intake camshaft might slip out of
the VANOS spline teeth, causing the
intake cam to no longer be positively
connected to the timing chain,
allowing for possible piston/valve
interference.

Note:

The VANOS unit will contain a small
quantity of oil. Place shop towels to catch
oil as unit is removed or tilted.

CAUTION!

If the VANOS adjustment unit is
replaced, or if operations are
completed that may change the timing
of the camshafts, the camshaft timing
must be checked as described later in
this chapter.

Camshafts and valvetrain,
removing

< Remove primary camshaft chain
tensioner cylinder (arrow).

CAUTION!

Primary camshaft chain tensioning
piston is under spring pressure.

<  Press down on secondary chain
tensioner and lock into place using BMW
special tool 11 3 292 or a similar size pin.
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< Remove exhaust camshaft impulse
wheel 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).

4 Remove torx screws from exhaust
camshaft sprocket (arrows).
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<  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. Remove and mark used
splined shafts in order and reinstall in
original locations.

<4 Remove exhaust camshaft splined
sleeve (A) and shaft (B).

< Remove secondary chain tensioner
mounting bolts (arrows). Remove
tensioner from between camshafts while
keeping retaining pin in place.
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< Remove primary chain sprocket
mounting studs (arrows) on exhaust
camshaft.

« Lift primary chain sprocket off exhaust
camshaft. Remove sprocket from chain.

<  Place timing chain on end of exhaust
camshaft.

4 Remove locating studs (arrows) from
intake camshaft. Lift off intake camshaft
thrust spacer (A) and impulse wheel (B).
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<

<

Do not remove end spline retaining
screws from camshafts (arrows).

Remove cylinder head cover mounting
studs (arrows) from center of cylinder
head.

- Remove flywheel locking tool from
transmission bellhousing so that
crankshaft is no longer secured.

Lift primary chain and hold under
tension, then rotate engine against
direction of rotation (counterclockwise)
approximately 30°.

CAUTION!

To prevent damaging valves while
working on camshafts, no pistons
should be in the TDC position.

- Remove BMW special tools 11 3
240 and 11 3 244 from rear of
cylinder head.

Remove retaining nuts (arrows) and
bearing cap 1 of intake camshaft.

CAUTION!

Intake camshaft bearing cap 1 is
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centered with adapter sleeves. To
avoid camshaft damage, it must be
removed before any other caps.

< Fit BMW special tools 11 3 260 (A) and
11 3 270 (B) to cylinder head and screw
long bolts (arrows) into spark plug
threads. Tensioners will align with the
bearing caps on the intake camshaft.

CAUTION!

Do not over torque bolts into spark
plug holes.

<  Turn eccentric shaft of special tool to
pretension intake camshaft bearing
caps. Remove nuts on remaining
bearing caps.

- Release tension on eccentric shaft
and remove BMW special tools 11 3
260 and 11 3 270. Remove bearing
caps and set aside in order.
Remove camshaft and store safely.

—

8i1105

- Repeat procedure for exhaust
camshaft.

<  Secure hydraulic lifters in lifter 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 carriers from
cylinder head.

CAUTION!

+*

Do not let the hydraulic lifters fall
out as the camshaft carrier is
removed.
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Hydraulic lifters should be stored
in an upright position.

Used hydraulic lifters must be
replaced into original lifter bores.

Cylinder head assembly,
removing

- Remove exhaust manifolds. See
180 Exhaust System.

< Remove intake camshaft position sensor
(arrow) from side of cylinder head.

< Remove secondary chain lower guide
bolts (arrows). Remove chain guide.
The bolt on the intake camshaft side is a
long bolt that extends into the lower
timing chain cover.

4 Remove screws (arrows) holding lower
timing chain cover to cylinder head.
(Photo shows camshafts in place).

24 of 25 2/25/2009 9:39 PM



Cylinder Head Removal and Installation http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/1...

3 S 1 13 9 7 1 &  Using BMW special tool 11 2 250 or
\ i / equivalent, loosen cylinder head bolts in
|l | I / several stages in sequence shown.
. OJJOKJ'}O dJO d’}O ch Discard head bolts.
Note:
PP e anq
/7 f 1 1 y 3 BMW special tool 11 2 250 is a
X / \ \ o017 thin-walled Torx E12 socket with an
5 8 10 14 19 6 4 extended reach. The cylinder head bolts

are recessed into the head below the
camshaft towers with little working space.

- Lift off cylinder head. Refer to =
116 Cylinder Head and Valvetrain
to evaluate the head.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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113-3

Cylinder Head
Installation

Clean cylinder head and gasket
surfaces of cylinder block and all
timing chain covers.

Remove foreign matter and liquid from
bolt holes.

CAUTION!

Do not use a metal scraper or wire
brush to clean the aluminum cylinder
head or pistons. If necessary, use a
hard wooden or plastic scraper. Also
available are abrasive discs to be
used in conjunction with an electric
drill. Be sure to use the correct disc
for the type of metal being cleaned.

Evaluate cylinder head as shown in =
116 Cylinder Head and Valvetrain.

Note:

¢ [f the 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.

¢ Cylinder head and valve
specifications are covered in =
116 Cylinder Head and Valvetrain.

Lubricate camshafts, camshaft carriers,
bearing caps, hydraulic lifters, friction
washers, splined shafts and spline
hubs with assembly lubricant before
installation.

To assist the technician in cylinder
head installation, the procedure has
been organized as separate
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operations. Please be advised that
these individual jobs must be
accomplished in the order in which
they appear.

= Cylinder head assembly, installing

= Camshafts and valvetrain, installing

= VANOS control unit, installing

= Cylinder head cover, manifolds,
cooling system, installing

Cylinder head assembly,
installing

4  Check that two cylinder head locating
aligning sleeves (arrows) are correctly
positioned in block and are not
damaged.

- Apply permanently elastic sealing
compound 3 Bond® 1209 to joints
with timing belt cover.

y
S

Q010G

B

- Place new cylinder head gasket
on cylinder block.

Y

Note:

The word OBEN, 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 crankshaft, which had
been rotated approximately 30°
opposite the direction of engine
rotation from TDC, is still in that
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position before lowering the cylinder
head into position. All pistons must
be out of TDC position to prevent
valve/piston interference when the
camshafts are installed.

- Lightly lubricate new cylinder
head bolts. 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 always be replaced
whenever loosened.

¢ Check that all washers for the
head bolts are in place before
installing the bolts. Some of the
washers may be staked to the
cylinder head.

ke

e‘_,_.-f o
("J-_._..——
Cr—w

b

6 8 14 <  Tighten cylinder head bolts in correct
sequence (1-14).

L/
d) (4 CAUTION!

©

O O O O O The bolts should be tightened in

RL“‘EJ e/‘J e

(P P {.P C'P G? ('ir three stages as listed below. The
f \ ' 1 \ final stages require the use of a BMW
/ \ \ \ wm\ special tool 11 2 110 or a suitable
13 7 5 1 3 a9 11 protractor to tighten the bolts to a

specified torque angle.

- Secure cylinder head bolts by
torquing an additional 90° each for
Stage 2 and 3.

Tightening torques

Cylinder head to engine block
(Torx E12 M10 bolts)

Stage 1 40 Nm (30 ft-Ib)
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Tightening torques
Stage 2 +90°
Stage 3 +90°

< Install intake camshaft position sensor
(arrow).

- Install exhaust manifolds. See 180
Exhaust System.

< Install lower secondary chain guide.
Tighten Torx bolts (arrows) to
specifications. The bolt on the intake
camshaft side is long and extends into
the engine block.

Tightening torque

Secondary chain
guide to cylinder
head 10 Nm (89 in-Ib)

< Install and tighten cylinder
head-to-lower timing chain cover bolts
(arrows). (Photo shows camshafts in
place)

Camshafts and valvetrain,
installing

CAUTION!
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A minimum waiting time is required
for the hydraulic lifters to "bleed
down"” after installing the camshafts
into the cylinder head, but before
synchronizing the crankshaft and
valve train timing. When the
camshafts are removed, the
hydraulic lifters can expand. This
expansion can cause increased valve
lift when the camshafts are bolted
down, possibly resulting in piston
interference.

< Before installing camshaft carriers,
examine bearing points (arrows) on
hydraulic lifter bores for signs of wear.

< Install camshaft carriers with hydraulic
lifters into cylinder head. Note marks
on carriers: (E) for intake side and (A)
for exhaust side.

<  Center camshaft carrier on pins
(arrows) at bearing positions 2 and 7.

- Lift timing chain and place
exhaust camshaft onto exhaust
camshaft carrier. Place intake
camshaft on intake camshaft
carrier.
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<4 Rotate camshafts so that intake and
exhaust lobes for cylinder 1 face each
other (arrows).

CAUTION!

Be sure that crankshaft is still
positioned at least 30° back from
TDC.

- Place bearing caps on cams, but
do not install retaining nuts.

< Fit BMW special tools 11 3 260 (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.

<  Turn eccentric shaft of special tool to
pretension bearing caps. Install and
torque nuts on intake camshaft bearing
caps.

Tightening torque

Camshaft bearing
cap to cylinder
head (M7) 14 Nm (10 ft-Ib)

Bi1105

- Release tension on eccentric shaft
and remove BMW special tool 11 3
260/270.
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- Repeat procedure for exhaust
camshaft.

Note:

Before the next step, observe waiting
time for lifter bleed down before
continuing with camshaft installation.

Crankshaft / valve timing waiting
times

68°F (20°C) and

higher 4 minutes
50 - 68°F (10 -

20°C) 11 minutes
32 - 50°F (0 -

10°C) 30 minutes

<  Secure camshafts in TDC position
using BMW special tools 11 3 240 and
11 3 244.

< If necessary, turn camshaft so that
special tools are squarely seated on
cylinder head.
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« Lift timing chain and hold under
tension.

< While maintaining tension on timing
chain, rotate crankshaft from 30°
before TDC in direction of rotation up to
cylinder 1 TDC position (0|T on front
pulley lined up with pointer on lower
timing chain cover).

<  Secure crankshaft 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).
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<  Fit thrust spacer to intake camshaft
and tighten down with threaded
locating studs (place longer threaded
portion of studs into camshaft).

Tightening torque

Impulse wheel
studs to intake
camshaft (M7) 20 Nm (15 ft-1b)

<  Fit top sprocket to primary timing chain
and install on exhaust camshaft so that
pointer on sprocket (arrow) lines up
with cylinder head sealing surface.

< Insert BMW special tool 11 4 220 into
timing chain tensioning piston bore and
bring adjustment screw into contact
with tensioning rail, but do not
pretension timing chain.

Note:

BMW special tool 11 4 220 is a dummy
primary chain tensioner and simulates
the function of the tensioner.

- Recheck that arrow on top 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 camshaft.

Tightening torques
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Tightening torques

Exhaust camshaft
locating stud 20 Nm (15 ft-1b)

< Install secondary chain tensioner on
cylinder head (arrows). Keep tensioner
compressed using BMW special tool 11
3 292 or suitable pin.

<  Fit exhaust camshaft splined sleeve.
Confirm that gap in sleeve splines
aligns with corresponding gap in
camshaft splines (arrows).

« Slide splined shaft onto exhaust
camshaft. Be sure that locating tooth of
shaft (arrow) fits into spline gaps of
camshaft and splined sleeve.

¢ Slide splined shaft in further until
three small slots on splined sleeve
are centered on three threaded
holes in primary chain sprocket.
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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.

< 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 tool 11 6 180.

< Slide splined shaft onto intake
camshaft until approx. 1 mm (0.04 in.)
of splines (arrows) are visible. Confirm
that locating tooth of shaft fits into
spline gaps on camshaft and sprocket.

< Install intake camshaft spring plate so
that FRONT mark is visible. Install
mounting nuts (arrows) finger tight.

< Insert sprocket mounting bolts
(arrows) on exhaust side camshaft
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assembly.

4+ Initially tighten to approx. 5 Nm
(44 in-Ib) and then back off by half
a turn.

< Fit thrust spacer (A) on exhaust
camshaft.

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 so that convex side points
forward (toward front of car).

< Install exhaust camshaft impulse
wheel, aligning pointer (B) with top
edge of cylinder head (A). Install
mounting nuts (arrows) finger tight.
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Pull out exhaust camshaft splined shaft
to stop.

- Press down on secondary chain
tensioner and remove tensioner
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)

Preload exhaust camshaft spring plate
by pressing on impulse wheel while
tightening mounting nuts (arrows)
finger tight.

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!
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Make sure all gasket material is
removed from face of cylinder head.
Clean sealing face and keep free of

oil. If any foreign material is present
on the sealing surface, the camshaft
timing will be incorrect.

<  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-1b).

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 to
camshaft

M7 Torx screws (A)| 20 Nm (15 ft-Ib)

M6 mounting nut

(B)

10 Nm (8 ft-Ib)
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Remove flywheel locking tool from
transmission bellhousing so that
crankshaft is no longer secured.

Remove camshaft locking tools
from cylinder head.

<  Turn engine over twice in direction of
rotation until cylinder 1 intake and
exhaust camshaft lobes (arrows) face
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each other.

- Secure crankshaft in TDC position
with BMW special tool 11 2 300.

«{ Place BMW special tool 11 3 240 over
camshafts and measure clearances.

Note:

¢ [f the exhaust side of the tool (A) is
not flush with the head, camshaft
timing is incorrect. Reset camshaft
timing as described in = 117
Camshaft Timing Chains.

¢ Due to flexible sprocket design,
VANOQOS unit tolerances and play in
the VANOS splines, when the
camshaft timing 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
cylinder head. This is normal.
Reassemble engine. Otherwise,
reset camshaft timing as described
in = 117 Camshaft Timing Chains

- Remove BMW special tool 11 6
150 from front of cylinder head.

VANOS control unit, installing

< Clean contact edges of cylinder head
face and VANOS unit and apply a thin
coat of sealing compound
3-Bond®1209 or equivalent to
surfaces.

CAUTION!

*  Make sure all gasket material is
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removed from face of cylinder
head. Clean sealing face and
keep free of oil. If any foreign
material is present on the
sealing surface, the camshaft
timing will be incorrect.

*  Check locating dowel (A) and
dowel sleeve (B) at top of
cylinder head for damage or
incorrect installation.

- Replace steel gasket.

- Install VANOS unit to front of
cylinder head.

Note:

If Double VANOS control unit is being
replaced, be sure to check and adjust
camshaft timing as described in = 117
Camshaft Timing Chains.

- Reinstall engine support hook.

Tightening torque

VANOS unit to cylinder head
M6 nut 10 Nm (89int-Ib)
M7 nut 14 Nm (10 ft-Ib)

- Reconnect electrical harness
connectors to camshaft position
sensors and VANOS solenoid
valves.

Insert and tighten down VANOS
hydraulic piston set screws (arrows) in
splined shafts on intake and exhaust
camshafts.

CAUTION!
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Set screws have left hand thread.
Tighten counterclockwise.

Tightening torque

Hydraulic piston to splined shaft

M6 set screw 10 Nm (89 in-Ib)

< Replace sealing caps inside VANOS
unit with BMW special tool 11 6 170, or
short flat nosed pliers.

< Insert and secure VANOS sealing
plugs (arrows) with new sealing
O-rings.

Tightening torque

Sealing plug to
VANOS unit 50 Nm (37 ft-Ib)

< Install coolant pipe fasteners at base of
cylinder head and tighten fasteners
(arrows).

Note:

Use new sealing O-ring on coolant pipe.

- Install VANOS oil line banjo bolt
sl with new seals. Attach oil line to
VANOS unit.

Tightening torque
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Tightening torque

Oil line to VANOS
unit (banjo bolt) 32 Nm (24 ft-1b)

- Remove BMW special tool 11 4
220 and reinstall chain tensioner
cylinder.

Tightening torque

Primary chain
tensioner cylinder
to cylinder head 70 Nm (52 ft-Ib)

- Remove flywheel locking tool from
transmission bellhousing. Replace
special tool bore sealing plug.

- Remove camshaft locking tools
from cylinder head.

Cylinder head cover,
manifolds, cooling system,
installing

4 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
3-Bond®1209 or equivalent
sealant at corners (B) of
half-moon cutouts.

¢ Seat gasket and seal corners in
front of cylinder head at VANOS
unit.
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Tightening torque

Cylinder head
cover to cylinder
head (M6) 10 Nm (89 in-Ib)

- Install exhaust manifolds using
new gaskets and nuts. Coat
manifold studs with copper paste
prior 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 manifold.

g Intake manifold Installation is reverse of

removal.

1 - Manifold mounting nuts -tighten to
15 Nm (11 ft-Ib)

2 - Fuel pipe bracket

3 - Fuel pipe bracket

4 - Vacuum pump bracket

5 - Manifold mounting bracket
6 - Tank venting valve bracket

7 - Mounting bracket to manifold bolt
(M6) -tighten to 10 Nm (7 ft-Ib)

8 - Mounting bracket to cylinder block
nut (M10) -tighten to 47 Nm (33
ft-1b)

¢ Use new fuel injector seals.
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¢ Carefully check intake manifold
gasket and replace if necessary.

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

CAUTION!

When reattaching throttle assembly
harness connector, connector is fully
tightened when arrows on connector
and plug line up.

Tightening torques

Intake manifold to cylinder head
M7 15 Nm (11 ft-Ib)
M8 22 Nm (16 ft-1b)

Mounting bracket
to cylinder block
(M10) 47 Nm (33 ft-Ib)

Mounting bracket
to intake manifold
(M6) 10 Nm (7 ft-Ib)

- Installation of remaining parts is
reverse of removal, noting the
following:

¢ Refill cooling system as described
in = 170 Radiator and Cooling

System.

¢ Change engine oil and filter as
described in = 020 Maintenance.

¢ If necessary, adjust accelerator
cable.
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¢ Reconnect battery.

CAUTION!

To prevent damaging engine
electronic systems, install all ground
wires previously removed, including
the ground wires for the ignition
coils.

Tightening torques

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

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)

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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113-4

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 fault to set in the ECM and
may illuminate the engine service light.
The light can only be turned out using
either BMW special service scan tools
or an equivalent aftermarket scan tool.
Disconnecting the battery will not erase
the fault memory nor turn out the light.

4 Disable ignition system by removing
DME main relay (arrow) from the
electronics box (E-box) in left rear of
engine compartment

WARNING!

*  The ignition system produces

high voltages that can be fatal.
Avoid contact with exposed
terminals and use extreme
caution when working on a car
with the ignition switched on or
the engine running.

Do not touch or disconnect
ignition components while the
engine is running or being
cranked by the starter.

CAUTION!
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Failure to remove the DME main
relay or attempting to disable the
ignition system by other methods
may result in damage to the engine
control module (ECM).

< Remove housing for interior ventilation
microfilter.

¢ Remove upper cover and
microfilter.

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

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

- Remove oil filler cap.

- Remove engine cover over ignition
coils. Replace oil filler cap.

< Remove ignition coils.

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

¢ Remove coil grounding straps.

¢ Remove coils.

¢ Remove spark plugs.

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
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removed.

< Install compression gauge in first
cylinder's 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.

¢ All cylinders should reach
maximum compression in the
same number of strokes. If a
cylinder needs significantly more
strokes to reach maximum
compression, there is a problem.

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

Compression pressures

Minimum 10 - 11 bar
(142 - 156 psi)

Maximum

difference between

cylinders 0.5 bar (7 psi)

- Compression readings may be
interpreted as follows:
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¢ Low compression indicates a
poorly sealed combustion
chamber.

¢ Relatively even pressures that are
below specification normally
indicate worn piston rings and/or
cylinder walls.

¢ Erratic values tend to indicate
valve leakage.

¢ Dramatic differences between
cylinders are often the sign of a
failed head gasket, burned valve,
or broken piston ring.

- Reinstall spark plugs and ignition
coils.

Note:

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

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

Tightening torque

Spark plug to
cylinder head 25 Nm (18 ft-1b)

Wet compression test
To further help analyze the source of

poor compression, a wet compression
test is the next step:
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- Repeat compression test, this time
with about a teaspoon of oil
squirted 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 higher
compression reading than "dry"
compression test, there is
probably leakage between piston
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.

Cylinder leak-down test

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

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

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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116-1

General

This repair group covers cylinder head
and valvetrain service and repair.
Procedures described here require that
the cylinder head first be removed as
described in = 113 Cylinder Head
Removal and Installation.

Note:

® For timing chain and VANOS
repair information, see = 117
Camshaft Timing Chains.

¢* [fitis determined that the cylinder
head will require significant
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 according to engine
code. For engine application
information, see = 100 Engine—
General.

Special tools

BMW special tools are required for
most cylinder head service described in
this repair group. Many of these tools
are expensive and only available
through an authorized BMW dealer. If
the special tools are not available, have
the cylinder head disassembled and
removed 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.

1 of3 2/25/2009 9:47 PM



Cylinder Head and Valvetrain http://ebahn.bentleypublishers.conVBMW/3/E46/Repair%20Manuals/1...

Most of the repairs to a cylinder head
require precision machine work to
specific tolerances. This type of work
should be performed by an authorized
BMW repair facility or an ASE certified
machinist.

4 Cylinder head jig BMW 00 1 490

< Valve seat grinder BMW 00 3 520

< Valve guide reamer BMW 00 4 210

4  Valve stem seal driver BMW 11 1 200

< Valve stem seal puller BMW special
e tool 11 1 480
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F ]:f <  Valve stem seal guide BMW special
tool 11 1 960

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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116-2

Cylinder Head

This section provides the specifications
and special reconditioning 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 decarbonize and
clean the head before inspecting it. A
high-quality straight edge can be used
to check for warpage.

Visually inspect the cylinder head for
cracks. If a cracked cylinder 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 on an engine, be sure to
check the camshaft carrier bearing
surfaces for warpage.

A warped cylinder head can be
machined provided no more than 0.3
mm (0.012 in.) of material is removed. If
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 gasket is available from an
authorized BMW parts department for
machined heads.

«{ Before machining the head to correct
for warpage, measure the total height
(A) (thickness of the cylinder head).
0 ) Minimum height specifications are
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given in = Table a.

Table a. Cylinder head height
C
BD HD,, New Minimum height
0012520 (dimension A)
140.0 mm (5.512 | 139.7 mm (5.500
in) in)

Valves, leak test

To test the valves for leakage, the
cylinder head must be disassembled
with camshafts and camshaft carriers
removed. Install the valve assemblies
and the spark plugs in each cylinder.
Place the cylinder head on a
workbench with the combustion
chamber facing upward. Fill each
combustion chamber with a thin
non-flammable liquid, such as a parts
cleaning fluid. After fifteen minutes,
check the level of the fluid. If the fluid
level in any cylinder drops, that
cylinder is not sealing properly.

Camshaft

<  Camshaft wear is usually caused by
insufficient lubrication. Visually inspect
camshaft lobes and journals for wear.
Camshaft wear specifications are given

in = Table b.

Table b. Camshaft wear

specifications

Axial play 0.150-0.330 mm
(0.0060-0.013in.)

Radial play 0.020-0.054 mm

(Plastigage) (0.0008-0.0021
in.)

CAUTION!
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If the camshaft is being replaced due
to cam lobe wear, it is recommended
that the corresponding lifters should
also be replaced to avoid damaging
the new camshaft.

Hydraulic lifters, checking and
replacing

Modern BMW 6 cylinder engines use
self-adjusting hydraulic lifters to keep
the valve clearances within a limited
working range. (A) section view of
camshaft , (B) hydraulic lifters are
sealed units and require no
maintenance, (C) valve with conical
valve spring.

Under some circumstances, such as a
cold start, the cam followers may
become noisy. Hydraulic lifter noise is
usually a high-pitched tapping or
chattering noise. In most instances,
this is considered normal as long as
the noise goes away in a few minutes
(maximum 20 minutes). If the noise
does not go away, either the lifter is
faulty or the oil pressure to the lifter is
low. Hydraulic lifter replacement
requires that the camshaft first be
removed.

Note:

Before checking hydraulic lifters, make
sure engine oil is fresh and at the
proper level.

- Run engine until it reaches normal
operating temperature.

Remove microfilter housing:

¢ Remove microfilter for interior
ventilation.
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¢ Open wiring harness loom (A),
remove harness and lay aside.

¢ Unfasten screws (B) and take off
lower microfilter housing.

- Remove engine cover.

- Detach positive and ground
connections from intake manifold
and cylinder head cover, as
necessary.

< Remove ignition coils.

¢ Disconnect ignition coil harness
connectors and lay harness aside.

¢ Remove coil grounding straps.

¢ Remove coils.

¢ Remove spark plugs.

- Remove cylinder head cover
mounting fasteners and remove
cylinder head cover.

Note:

The cylinder head cover mounting bolt
insulators and gaskets should be
reinstalled in their original locations.
Make note of their arrangement during
removal.

4 Remove oil baffle cover from above

intake camshaft.
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< Use a plastic or wooden stick to press
down on top of lifter. If there is any
noticeable clearance, the lifter is faulty
and should be replaced.

Note:

When checking a hydraulic lifter, make
sure the corresponding camshaft lobe is
facing up so that there is no valve
spring pressure on the follower.

- Toreplace a hydraulic lifter,
remove appropriate camshaft.
Refer to camshaft removal
procedures given in = 113
Cylinder Head Removal and
Installation.

- Once camshaft is removed,
withdraw faulty lifter and replace
with new one. Inspect lifter bores
for wear and scoring.

- Camshaft, timing chain and
cylinder head cover reassembly is
reverse of disassembly.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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116-3

Valves

Valves, removing and installing

- Remove cylinder head as
described in = 113 Cylinder Head
Removal and Installation.

CAUTION!

Do not let the hydraulic lifters
fall out as the camshaft carrier is
removed. Special suction cups
are available from BMW to hold
the hydraulic lifters in place
during carrier removal.

Hydraulic cam lifters should be
stored in an upright position. If
necessary, use a magnetic tool
to aid in removal of the lifters.

- Remove valves using a valve
spring compressor.

CAUTION!

Label each valve assembly as it is
removed so it can be installed 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.

Valve specifications are listed in =
Table c. Remove carbon deposits from
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the valves using a wire brush or wire

wheel.

Table c. Valve specifications

Specification

M 52TU 2.5/2.8
engines

(1999 - 2000)
M 54 2.5/3.0
engines (2000
2001)

Valve head dia.

Intake 33.0 mm (1.299
in.)
Exhaust 30.5 mm (1.201

in.)

Valve stem dia.

Standard

Intake 6_0-0.015 mm
in.)

Exhaust 6.0 -0.015 mm
in.)

Oversize 1

Intake 6.1'0'025 mm
(0.240170-0010
in.)

Exhaust 6.1'0'040 mm
in.)

Oversize 2

Intake 62-0025 mm

(0.244170-0010
in.)
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Table c. Valve specifications

Specification M 52TU 2.5/2.8
engines

(1999 - 2000)

M 54 2.5/3.0
engines (2000 -
2001)

Exhaust 6.2'0'040 mm

(0.244170-0016
in.)

Valve guides

BMW does not supply valve guides as
replacement parts. If a valve guide is
excessively worn, it should be reamed
to accept oversized valve stems. Valve
guide specifications are listed in =
Table d.

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:

¢ International Organization for
Standardization (ISO) tolerance
classes are listed in = Table c.
ISO allowances are based on
nominal sizes and should be used
to determine proper fit. Most
machine shops should have this
information available.

¢ Replacement valve guides may be
available through aftermarket
suppliers. Valve guide
replacement requires special tools
and a press. It is also necessary to
heat the cylinder head and chill the
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valve guides when replacing the
guides.

BMW supplies oversize valves. See =
Table d for additional information.

Table d.Valve guide specifications
Specifications M52TU / M54
engine(1999 -
2001)
Valve guide wear,
maximum (valve
tilt clearance
measured with 0.5 mm (0.020
new valve) in.)
Valve guide inside
diameter, installed
(tolerance per ISO
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 oil from entering
the combustion chamber. The sign of
faulty valve stem oil seals is excessive
oil consumption and smoke from the
exhaust immediately after starting and
during deceleration

Note:

Valve stem oil seals should not be
reused. If valves are removed, new
valve stem oil seals should be installed.

Valve stem oil seal replacement
requires that the cylinder head be
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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 removal
tools are available from most
automotive parts stores.

Lubricate new seal and install using
hand pressure only. Be sure to install
valve spring seat(s) before installing
seal.

Valve seats

The valve seats should be resurfaced
whenever new valves or valve guides
are installed. Cutters are required to
resurface the seats. Always check the
valves for leaks after reconditioning a
valve seat as described above. = Table
e lists valve seat dimensions.

Note:

Standard size replacement valve seats
are not available from BMW.
Replacement valve seats 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 for the engines covered by

this manual.
‘Zg&x < E -It 153 B < Table e. Valve seat specifications
I s s

=3 3 Specification | M52TU/M54
o /‘ %DO {C engines

B11110e (1999-2001)

A: Valve seat 45°
angle
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Table e. Valve seat specifications

Specification M52TU/M54
engines
(1999-2001)

B: Correction 15°
angle, outside

C: Correction 60°
angle, inside

D: Valve seat

width

intake 1.65+0.25 mm
(0.065 = 0.010 in)

exhaust 1.65+0.25 mm
(0.065 = 0.010 in)

E: Valve seat

outside dia.

intake 32.4 mm (1.276 in)

exhaust 30.0 mm (1.181 in)

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 significantly
shorter than the others is worn and
should be replaced.

Note:

Valve spring specifications and wear
limits are not available from BMW.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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1171

General

This repair group covers timing chain
and Variable Camshaft Timing
(VANOS) repair information.

The timing chains are lubricated by
engine oil and do not require
maintenance. Worn timing chains and
sprockets can lead to noisy operation
and erratic valve timing. A faulty
tensioner can also cause timing chain
noises.

Note:

See = 100 Engine—General for engine
code and application information.

Special tools

Special BMW service tools are needed
to remove and disassemble the timing
chain, the VANOS control unit, the
camshafts and the valvetrain. Many of
these tools are expensive and only
available through an authorized BMW
dealer. Be sure to read each procedure
thoroughly before starting a job to
determine which special tools will be
necessary.

In addition, VANOS system diagnosis

can only be carried out by using BMW
specific electronic scan tools, such as
BMW DIS or MoDiC or equivalent.

CAUTION!

The VANOS system must be
removed and installed exactly as
described later in this repair group.

A 4  Torque wrench w/ flex extension BMW

009 250
\x
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<  Crankshaft hub locking tools BMW 11
2150/11 2410

4 Crankshaft locking tool BMW 11 2 300

4  Seal extractor tool BMW 11 2 380

<  Camshaft locking tools BMW 11 3
240/11 3 244

> 4 Installer bush BMW 11 3 280
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<

Secondary chain tensioner locking pin
BMW 11 3 292

Air line fitting BMW 11 3 450

Primary chain tensioner tool BMW 11 4
220

VANOS setup bracket BMW 11 6 150

Secondary sprocket tool BMW 11 6 180

Crankshaft hub locking tool BMW 11 8
190 /11 8 200
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M «  Puller for crankshaft hub BMW 11 8
. 210

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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117-2

Crankshaft Front Oil
Seal

The crankshaft front seal is located in
the lower timing cover on the front of
the engine, behind the vibration
damper.

Note:

Cars built up to January 2000 are fitted
with a 2-piece vibration damper and hub
assembly. Cars built from January 2000
use an integral vibration damper and
hub assembly. If the early vibration
damper needs to be replaced, only the
single piece with integral hub is
available from BMW.

- Disconnect negative (-) cable from
battery.

CAUTION!

* Disconnecting the battery may

erase fault code(s) stored in
control module memory. Check
for fault codes using special
BMW diagnostic equipment.

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

Ea v 4 Remove drive belts:

[T S e e T ¢ Use long-handled wrench to turn
N e B \ A/C belt tensioner hex (A)

-1 s o R clockwise (against spring tension).
Remove A/C belt.
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¢ Similarly, turn main engine drive
belt tensioner hex (B) clockwise
and remove belt.

0013018 - Secure crankshaft hub using
special holding tools:

¢ Up to 1/2000 production: use
special tools 11 2 150 and 11 2
410.

¢ From 01/2000 production: use
special tools 11 8 190 and 11 8
200.

CAUTION!

Do not use BMW special tool 11 2
300 to hold crankshaft stationary to
loosen or tighten crankshaft hub
center bolt. Use only the special
tools specified, or equivalent hub
holding tool.

Note:

The crankshaft hub center bolt is
tightened to a torque of 410 Nm (300
ft-Ib).

- On cars built up to 1/2000 (2-piece
vibration damper assembly),
remove vibration damper mounting
bolts and remove vibration damper
and pulley from hub.

- Remove crankshaft hub (up to
1/2000 production) or vibration
damper (1/2000 and later
production).

Note:

If necessary, use BMW special tool 11
8 219 or equivalent puller to remove
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hub from crankshaft.

<  Place special tool 11 2 383 on end of

crankshaft to cover threaded hole, and
fit special tool 11 2 385, aligning groove
in 11 2 385 with keyway on crankshaft

(arrow).

<  Put special tool 11 2 380 over tools

installed on crankshaft, and screw in
until it makes firm contact with the seal.
Tighten screw in end of 11 2 380 to
draw out seal.

€ Toinstall new seal, coat with oil, and
use special tool 11 3 280 and
crankshaft center bolt to draw seal in
flush with timing case cover.

- Install crankshaft hub (up to
1/2000) or vibration damper (from
1/2000) to crankshaft. Install new
crankshaft center bolt finger tight.

- Torque crankshaft hub center bolt,
using special tools 11 2 150/11 2
410 (up to 1/2000) or 11 8 190/11
8 200 (from 1/2000). nothing

Tightening torque

Vibration damper 410 Nm (302
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Tightening torque
hub to crankshaft ft-1b)

CAUTION!

Do not use BMW special tool 11 2
300 to hold crankshaft stationary to
loosen or tighten crankshaft hub
center bolt. Use only the special
tools specified, or equivalent hub
holding tool.

< Install vibration damper mounting bolts,
where applicable. Note hub locating
dowel (arrow).

Tightening torque

Vibration damper
to crankshaft hub
(M8) 22 Nm (16 ft-lb)

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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117-3

Camshaft Timing
Chains, Removing

Camshaft timing chain removal
requires that the engine oil pan be
removed. This requires raising the
engine and/or lowering the front
suspension subframe. See = 119
Lubrication System. Also required is
removal of the VANOS unit and
disassembly of the intake and exhaust
camshaft sprocket assemblies as
described later in this repair group.

Special BMW service tools are needed
for timing chain removal and
installation procedures. The special
tools assure proper timing of the
valvetrain. Precise marks to set the
timing on the camshafts are not
provided for reassembly. Read the
procedures through before beginning
the job.nothing

CAUTION!

If 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
control module memory. Check
for fault codes using special
BMW diagnostic equipment.

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

< Remove microfilter for interior
ventilation.

< Remove microfilter housing:

¢ Open wiring harness loom (A),
remove harness and lay aside.

¢ Unfasten screws (B) and take off
lower microfilter housing.

< Remove complete air filter housing:

¢ Release mass air flow sensor clips
(A).

¢ Remove filter housing mounting
screws (B).

¢ Disconnect air duct connections
(C) and lift complete air filter
housing out of engine
compartment, pulling it forward
away from mass air flow sensor.

Note:

Mass air flow sensor remains attached
to air duct in above step.
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< Remove engine covers:

¢ Remove plastic trim covers
(arrows).

¢ Remove cover hold down bolts.

< Drain engine coolant and remove
coolant hoses.

¢ Remove expansion tank cap on
radiator.

¢ Place a 3-gallon pail beneath
engine to capture coolant.

¢ Remove engine block drain plug
on exhaust side near cylinder 2
(arrow).

WARNING!

*  Allow engine to cool before

opening or draining cooling
system.

Use caution when draining and
disposing of engine coolant.
Coolant is poisonous and lethal
to humans and pets. Pets are
attracted to coolant because of
its sweet smell and taste.
Consult a veterinarian
immediately if ingested by an
animal.

- Drain radiator into 3-gallon pail by
removing plastic drain plug at
lower left corner of radiator.
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- Remove radiator cooling fan
shroud and viscous clutch cooling
fan (cars with automatic
transmission) or electric cooling
fan (cars with manual
transmission). See = 170 Radiator
and Cooling System

CAUTION!

On cars with viscous clutch, 32 mm
cooling fan mounting nut has left
hand threads.

< Release locking clips and pull hoses
from thermostat housing (arrows).
Unbolt and remove thermostat houses.

4 Remove drive belts:

¢ Use long-handled wrench to turn
A/C belt tensioner hex (A)
clockwise (against spring tension).
Remove A/C belt.

¢ Similarly, turn main engine drive
belt tensioner hex (B) clockwise
and remove belt.

- Remove coolant pump pulley.

- Remove alternator cooling duct at
radiator support.
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- Drain engine oil and remove oll
pan as described in = 119
Lubrication System.

- On cars produced up to 1/2000
with 2-piece vibration damper:
Remove vibration damper
mounting bolts and separate
vibration damper and pulley from
crankshaft hub.

Note:

Cars built up to January 2000 are fitted
with a 2-piece vibration damper and hub
assembly. Cars built from January 2000
use an integral vibration damper and
hub assembly.

- Using BMW special holding tool,
secure crankshaft hub to prevent
crankshaft from turning. Loosen
but do not remove crankshaft hub
center bolt.

CAUTION!

Do not use BMW special tool 11 2
300 (flywheel locking tool) to hold
crankshaft stationary to loosen or
tighten crankshaft hub center bollt.
Use only the special tools specified,
or equivalent hub holding tool.

Note:

The crankshaft hub center bolt is
tightened to a torque of 410 Nm (300
ft-Ib). BMW special tools 11 2 150 and
11 2 410 (up to 1/2000 models) or 11 8
190 and 11 8 200 (1/2000 and later
models) should be used to hold the
crankshaft stationary while the bolt is
loosened.

<  Working at top center of engine,
disconnect vent hose by squeezing at
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fitting (arrows).

- Disconnect electrical connection at
intake camshaft position sensor
(A).

< Remove ignition coils and spark plugs:

¢ Pull up on retaining clips to
disconnect ignition coil harness
connectors.

¢ Remove grounding straps at coil
mounting studs.

¢ Remove all ignition coils.

¢ Remove spark plugs.

- Remove cylinder head cover
mounting fasteners and remove
cylinder head cover.

Note:

The cylinder head cover mounting bolt
insulators, gaskets and coil grounds
should be reinstalled in their original
locations.

4 Remove oil baffle cover from intake
camshaft.
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<4  Working at left front of cylinder head,
disconnect electrical connections at
exhaust camshaft position sensor and
exhaust camshaft VANOS control valve
(arrows).

< Remove banjo bolt from VANOS
control unit oil pressure line. Use banjo
bolt to attach BMW special tool 11 3
450 (compressed air fitting) (arrow) to
VANQOS unit.

<  Cover oil hole in VANOS 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 set to 2 -
8 bar (30 - 110 psi).

<  With compressed air line connected,
rotate engine in direction of rotation
(clockwise) at least two full rotations,
leaving cylinder 1 intake and exhaust
camshaft lobes facing each other, as
shown (arrows).

CAUTION!

Do not rotate engine
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—=e) wM LA counterclockwise to reach the top
dead center position. Instead,
complete another two complete
rotations.

< 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 (arrow).

< Unscrew and remove threaded studs
(arrows) at rear of cylinder head.

<  Secure camshafts in TDC position
using BMW special tools 11 3 240 and
11 3 244.

- Detach compressed air line,
leaving compressed air fitting
attached to VANOS unit.

Note:

Oil will drain from pressure line. Have a
container and rags ready.

<  Unscrew sealing plugs from VANOS
unit (arrows).

Note:

Oil will drain from sealing plug bores.
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Have a container and rags ready.

<  Pull sealing caps straight out of
VANOS unit with BMW special tool 11
6 170, or with short nose pliers.

Note:

Additional oil may drain from VANOS
unit.

< Remove set screws (left hand thread)
on ends of intake and exhaust
camshafts.

CAUTION!

Set screws have left hand threads.
Remove with a clockwise motion.

< Remove VANOS unit:

¢ Remove fasteners from engine
support eye.

¢ Remove VANOS mounting nuts
(arrows) from cylinder head. Slide
VANOS unit and metal gasket off.

CAUTION!

Do not crank or turn over engine with
VANOS unit removed. Piston/valve
interference is possible.

Note:

¢ The VANOS unit will contain
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residual oil. Place shop towels
beneath adjustment unit when
removing.

¢ |fthe VANOS control unit is
replaced, or if repair operations
are completed that may change
camshaft timing, the camshaft
timing must be checked as
described later in this chapter.

< Remove primary camshaft chain
tensioner (arrow) from timing chain
cover.

CAUTION!

Primary camshaft chain tensioning
piston is under spring pressure.

<  Press down on secondary chain
tensioner and lock into place using
BMW special tool 11 3 292 or a similar
size rod.

< Remove exhaust camshaft impulse
wheel mounting nuts (arrows).
Remove impulse wheel (A).
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€ Remove spring plate (A).

< Remove intake camshaft sprocket

mounting nuts (arrows) and remove
spring plate (labelled FRONT).

< Remove torx screws from exhaust
camshaft sprocket (arrows).

«  Lift off exhaust and intake sprockets
together with secondary chain, thrust
spacer (A) and splined shaft (B).

CAUTION!

Splined shafts for both intake and
exhaust camshafts share the same
part number. Remove and mark used
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splined shafts in order to reinstall in
original locations.

<4 Remove exhaust camshaft splined
sleeve (A) and shaft (B).

< Remove secondary chain tensioner
mounting bolts (arrows). Remove
tensioner while keeping locking pin in
place.

< Remove primary chain sprocket
mounting studs (arrows) on exhaust
camshaft.

< Lift primary chain sprocket off exhaust
camshaft. Remove sprocket from chain.
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4  Set timing chain on exhaust camshaft
end.

< Working in cylinder head cavity,
remove timing chain cover bolts
(arrows).

< Remove secondary chain lower guide
bolts (arrows). Remove chain guide.

Note:

Bolt on intake camshatft side is long and
extends into timing chain cover.

- Remove crankshaft hub center
bolt and remove crankshaft hub
(to 172000 models) or vibration
damper (models from 1/2000).

CAUTION!

The crankshaft must not be allowed
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to rotate when the timing chains are
loosened or removed. The pistons
can contact the valves.

Using a drift of less than 5 mm
diameter, drive two locating dowels (A)
in left and right sides of lower timing
chain cover toward rear of car. Remove
cover mounting bolts (arrows) and
carefully lift cover off.

CAUTION!

Use care when removing the cover
from the cylinder head gasket. If the
cover is stuck, use a sharp knife to
separate it from the head gasket.

Note:

¢ The chain cover can be removed
with the coolant pump installed.

® Use care when removing the cover
from the coolant pipe at rear.

- Push primary chain tensioner
guide rail aside and remove chain.

Double VANOS
components (M52
TU, M54 engine)

1 - Impulse wheel

mounting nut

2 - Camshaft
impulse wheel
(exh.)

3 - Spring plate

4 - Thrust spacer (T
= 3.5 mm)
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WEY ) s W, Y
o/ | 1 /o ”"’jﬁf 5 - Primary chain
LA ﬁi@\\:xw - tensioner
*\:_:'j . 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 shaft

17 - Intake camshaft
sprocket

18 - Secondary
chain lower
guide

19 - Thrust spacer

20 - Camshaft
impulse wheel
(intake)

21 - Chain tensioner
rail

22 - Crankshaft
sprocket
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23 - Threaded stud
24 - Primary chain
25 - Threaded stud
26 - Guide rail

27 - Threaded stud

28 - Woodruff key

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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117-4

Camshaft timing chains,
Installing

CAUTION!

The procedure outlined below
assumes that the camshafts and the
crankshaft are locked in the TDC
installation position with special
locking tools as shown earlier.

Inspect timing chain sprockets. Inspect
guide rail and tensioner rail for deep
grooves caused by chain contact.
Replace any part that is worn or
damaged.

1 - Primary chain tensioner

2 - Chain tensioner rail

3 - Crankshaft sprocket

4 - Exhaust camshaft sprocket
5 - Primary chain

6 - Anchor bolt

7 - Guide rall

8 - Anchor bolt

9 - Woodruff key

Note:

If any sprockets are being replaced due
to wear, the chain should also be
replaced. If the crankshaft sprocket
requires replacement, the oil pump
drive sprocket and chain must be
removed. See = 119 Lubrication
System for oil pump removal
information.

- Install primary timing chain to
crankshaft sprocket and hang
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upper end from exhaust camshaft.

- If necessary, replace crankshaft
seal as described earlier.

- Toinstall lower timing case cover:

¢ Clean cover and cylinder block
sealing surfaces.

¢ Use new gaskets and coolant pipe
O-ring.

¢ Drive timing cover dowels in until
they just protrude slightly from
sealing surface.

¢ Apply a small bead of silicon
sealer (3-Bond 1209® or
equivalent) to corners of cylinder
head where timing cover meets
cylinder head and engine block.

¢ Tap cover into position to engage
dowels.

¢ Install all bolts hand tight,
including two Torx bolts from
above.

¢ Install secondary chain lower
guide.

¢ Drive dowels in flush to front of
cover.

¢ Tighten cover mounting bolts
alternately and in stages.

Tightening torques
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Tightening torques

Lower timing cover
to cylinder block
(M6) 10 Nm (89 in-Ib)

- Install oil pan with new gasket.
See = 119 Lubrication System.

Tightening torque

Oil pan to engine block (M6)
8.8 grade 10 Nm (89 in-Ib)
10.9 grade 12 Nm (9 ft-Ib)

< Install crankshaft hub or vibration
damper to crankshaft. Install
crankshaft center bolt finger tight.
Make sure hub is fully seated, noting
alignment dowel (arrow), where
applicable.

Note:

Cars built up to January 2000 are fitted
with a 2-piece vibration damper and hub
assembly. Cars built from January 2000
use an integral vibration damper and
hub assembly. If the early vibration
damper needs to be replaced, only the
single piece with integral hub is
available from BMW.

Tightening torque

Vibration damper
to crankshaft hub
(M8) 22 Nm (16 ft-1b)

<  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.
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< Insert BMW special tool 11 4 220 in
cylinder head and screw in adjustment
screw by hand just until it contacts
tensioning rail.

Note:

BMW special tool 11 4 220 is a dummy
primary chain tensioner and 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 necessary.

< Install and tighten down threaded
locating studs (arrows) in end of
exhaust camshaft.

Tightening torques

Exhaust camshaft
locating stud 20 Nm (15 ft-Ib)

< Install secondary chain tensioner on
cylinder head.

4 Make sure tensioner is locked in
compressed position as described
earlier.
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<  Fit exhaust camshaft splined sleeve,
aligning gap in sleeve splines with
corresponding gap on camshaft splines
(arrows).

<  Slide splined shaft onto exhaust
camshaft, aligning larger tooth with
corresponding gap of splined sleeve.

¢ Slide splined shaft in further until
3 small slots in splined sleeve are
centered on 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.

<  Carefully remove chain and sprockets
from tool and slide onto camshafts.
Align gap in intake sprocket splines
with corresponding gap in camshaft
splines (arrow).

CAUTION!

Do not alter position of sprockets
with respect to chain when removing
from special tool 11 6 180.

< Slide splined shaft onto intake
camshaft until 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. Install

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). Back off half a turn.

€ Fit thrust spacer (A) on exhaust
camshaft.

6ofl11 2/25/2009 9:51 PM



Camshaft Timing Chain http://ebahn.bentleypublishers.conVBMW/3/E46/Repair%20Manuals/1...

4 Install spring plate (A) to exhaust
camshaft. Make sure that F marking is
visible.

Note:

If F marking is no longer visible, install
spring plate so that convex side points
forward (toward front of car).

< Install exhaust camshaft impulse
wheel, aligning mark (B) with top edge
of cylinder head (A). Install mounting
nuts (arrows) finger tight.

<  Pull out exhaust splined shaft until it
stops.

- Press down on secondary chain
tensioner and remove tensioner
lock-down tool.

<  Preload primary chain:

¢ Tighten adjusting screw on BMW
special tool 11 4 220 to specified
torque.
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Tightening torque

Primary chain
tensioner preload 0.7 Nm (6 in-Ib)

<  Preload exhaust camshaft spring plate
by pressing on impulse wheel while
tightening mounting nuts (arrows)
finger tight.

< Install BMW special tool 11 6 150
(VANOS setup bracket) to front of
cylinder head timing case.

- Tighten tool mounting nuts
(arrows) by hand, and then
tighten down uniformly until
special tool is firmly contacting
cylinder head.

CAUTION!

Make sure all gasket material is
removed from face of cylinder head.
Clean sealing face and keep free of
oil. If any foreign material is present
on the sealing surface, the camshaft
timing will be incorrect.

<  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
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A

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 to camshaft

M7 Torx screw (A)

20 Nm (15 ft-Ib)

M6 mounting nut

(B)

10 Nm (89 in-Ib)

- Remove flywheel locking tool from
transmission bellhousing so that
crankshaft is no longer secured.

- Remove camshaft locking tools
from rear of camshafts.

Note:

90f11

4 Crank engine over by hand twice in
direction of rotation until cylinder 1
intake and exhaust camshaft lobes
(arrows) face each other.

- Secure crankshaft in TDC position
with BMW special tool 11 2 300.

< Place BMW special tool 11 3 240 over
camshaft ends and measure clearance
of tool to cylinder head surface.

¢ [f the exhaust side of the tool is not
flush with the head (gap A), retime
the camshafts as described later in
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¢ Due to 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 11 3
240 may be up to 1 mm (0.04 in)
above the surface of the cylinder
head (gap B).This is normal.
Otherwise, retime the camshafts
as described later in this repair

group.

- Remove VANOS setup bracket
from front of cylinder head.

- Install VANOS unit. See =
VANOS control unit, given later.

- Install intake camshaft oil baffle

< Install cylinder head cover.

¢ Check for correct seating of
half-moon seals (A) in back of
cylinder head cover.

¢ Use a small amount of
3-Bond®1209 or equivalent
sealant at corners (B) of
half-moon cutouts. Seal corners in

front of cylinder head at VANOS

unit.

Tightening torque

Cylinder head
cover to cylinder
head

10 Nm (89 in-Ib)

- Reassemble remainder of engine:
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¢ Torque crankshaft hub center bolt,
using special tools 11 2 150/11 2
410 (to 1/2000) or 11 8 190/11 8
200 (from 1/2000).

CAUTION!

Do not use BMW special tool 11 2
300 (flywheel locking tool) to hold
crankshaft stationary to loosen or
tighten crankshaft hub center bollt.
Use only the special tools specified,
or equivalent hub holding tool.

¢ Reinstall air filter housing, engine
covers, interior ventilation
microfilter housing.

¢ Secure all coolant hoses,
thermostat housing, engine
coolant drains.

¢ Reinstall engine oil drain plug.

¢ RE€fill engine oil and coolant
before running engine. Check for
leaks.

Tightening torques

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

Radiator cooling
fan (viscous clutch)
to coolant pump 40 Nm (30 ft-Ib)

Radiator drain 2.5 Nm (22
screw to radiator in-1b)
Vibration damper 410 Nm (302
hub to crankshaft ft-1b)

- Use scan tool to check VANOS
operation with engine idling.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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117-5
Vanos

The main components of the double
VANOS system are:

¢ Intake and exhaust camshafts with
helical spline inserts

¢ Camshaft sprockets with
adjustable gears

¢ VANOS actuators (two position
piston housing with
internal/external helical spline

cup)

¢ Three-way solenoid switching
valves

¢ Camshaft position impulse wheels

¢ Hall effect camshaft position
sensors

Camshaft position is varied based on
engine rpm, throttle position signal,
intake air and coolant temperature.

VANOS - 4 When engine is started, camshafts are
deactivated ecm . _cffEsheust in deactivated position:
ADVANCED :
¢ Intake camshaft is held in
RETARDED position by oil
pressure.
A | [ ¢ Exhaust camshaft is held in
ORI sm‘ P I'i - ADVANCED position by preload
it bl o, s spring and oil pressure.
VANOS o <  Within 2 - 5 seconds (50 engine
activated A e naust revolutions), the ECM begins
SEANEED monitoring and controlling camshaft
piston PRI S
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positions.

The Double VANOS system allows full
variability of camshaft timing up to the
limits of the system. When the ECM
detects that the camshafts are in
optimum position, the solenoids are
modulated at approximately 100 - 220
Hz to maintain oil pressure on both
sides of the actuator pistons to
maintain timing.

In models with DME MS 43.0 (model
year 2001), the engine control module
(ECM) detects camshaft position before
the engine starts, thereby adjusting
camshaft timing immediately upon
start-up

Note:

¢ BMW does not provide diagnostic
information or specifications for
the Double VANOS system.
VANOS system troubleshooting
and diagnostics is best
accomplished using a scan tool.

* Diagnostic Trouble Codes (DTCs)
pertaining to the VANOS system
are listed in = Table a. See also
= OBD On Board Diagnostics at
the back of this manual.

¢ FElevated oil temperatures can
cause VANOS to deactivate. Oil
that is too thick (high viscosity)
may cause a DTC to be set in the
ECM. If VANOS is deactivated
(limp-home mode), there will be a
noticeable loss of power.

Table a. VANOS fault codes

BMW P-code | Fault
code description
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Table a. VANOS fault codes

BMW P-code | Fault
code description

19 P1529 | VANOS
solenoid valve
activation,
exhaust

21 P1525 | VANOS
solenoid valve
activation,
intake

103 P1519 VANOS faulty
reference value
intake

104 P1520 VANOS faulty
reference value
exhaust

105 P1522 | VANOS stuck
(Bank 1) intake

106 P1523 | VANOS stuck
(Bank 2)
exhaust

Double VANOS components

Double VANOS
components

ECM

VANOS

actuator
Battery (+) Impulse
terminal 15 T~ wheol
Camshaft
position
sS5a8nsor
il
ECM tempreatura
Solancid SENS0r

2/25/2009 9:52 PM
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N

!

Enging
oil
supply

AR LR | ‘

VANOS control unit

VANOS control unit

1 - Bolt M6
2 - Exhaust
camshaft

position sen

3 - Sealing ring

sor

4 - Camshaft end

sealing plug

¢ tighten to 50
Nm (37 ft-Ib)

5 - Camshaft seal

cap

6 - VANOS

hydraulic piston

set screw

¢ CAUTION:

left hand
thread

¢ tighten to 10
Nm (89 in-Ib)

7 - Nut M7

¢ tighten to 14
Nm (10 ft-1b)

8 - Engine lifting

hook
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9 - Stud M7
10 - Nut M6
¢ tighten to 10
Nm (89 in-lb)
11 - Gasket

12 - Cylinder head

13 - Sealing ring

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 ft-Ib)

VANOS control unit, removing

Note:

If the Double VANQOS control unit is
being replaced, camshaft timing must be
checked as described later in this group.
This procedure requires multiple special
tools. Be sure to read the procedures
through before beginning the repair.

- Working inside trunk, disconnect
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negative (-) battery cable.

CAUTION!

*  Prior to disconnecting the

battery, read the battery
disconnection cautions given at
the front of this manual on page
viii.

Disconnecting the battery may
erase fault code(s) stored in
control module memory. Check
for fault codes using special BMW
diagnostic equipment.

- Remove complete air filter housing,
cylinder head cover, intake
camshaft plastic cover and spark
plugs, as described earlier in =
Camshaft Timing Chains,

Removing.

< Remove banjo bolt from VANOS unit oil
pressure line. Use banjo bolt to attach
BMW special tool 11 3 450 (compressed
air fitting) to VANOS unit.

CAUTION!

*  Oil will drain from pressure line.

Have a container and rags ready.
Do not allow oil to run onto drive
belts.

*  Cover top of VANOS unit with
lint-free shop cloth. Compressed
air will force oil to spray out of oil
bore on top of unit.

- Connect compressed air line (with
line pressure set to 2 - 8 bar or 30 -
110 psi) to air fitting.
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<  With compressed air line connected,
turn engine at least twice in direction of
rotation until cylinder 1 intake and
exhaust camshaft lobes (arrows) face
each other.

< Remove sealing plug from bore on lower
left side of engine block (flywheel end).
Secure crankshaft in TDC position with
BMW special tool 11 2 300 (arrow).

- Unscrew and remove cylinder head
cover studs at rear of cylinder head.

<  Secure camshafts in TDC position using
BMW special tools 11 3 240 ans 11 3
244,

- Detach compressed air line, leaving
compressed air fitting attached to
VANOS unit.

Note:

Oil will drain from fittings when air line is
removed. Have a container and rags
ready. Do not allow oil to run onto drive
belts.

4 Unscrew sealing plugs (arrows) from
VANOS unit.

Note:

Oil will drain from plugs when removed.
Have a container and rags ready. Do not
allow oil to run onto drive belts.
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< Remove sealing caps from inside
VANOS unit with BMW special tool 11 6
170, or with short flat nose pliers.

Note:

Additional oil may drain from VANOS
unit.

< Remove set screws (left hand thread) on
ends of intake and exhaust camshaft
hydraulic pistons.

CAUTION!

Set screws have left-hand threads.
Remove with a clockwise motion.

«{ Disconnect electrical harness connectors
from camshaft position sensors and
solenoid valves on both exhaust and
intake sides of VANOS unit.

4 Remove VANOS unit:

¢ Remove fasteners from engine
support eye.

¢ Remove VANOS mounting nuts
(arrows) from cylinder head. Slide
VANOS unit and metal gasket off.

CAUTION!
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Do not crank or turn over engine with
VANOS unit removed. Piston/valve
interference is possible.

VANOS control unit, installing

4 Clean contact edges of cylinder head

face and VANOS unit and apply a thin
coat of sealing compound (3-Bond®1209
or equivalent) to surfaces.

CAUTION!

*  Make sure all gasket material is

removed from face of cylinder
head. Clean sealing face and
keep free of oil. If any foreign
material is present on the sealing
surface, the camshaft timing will
be incorrect.

*  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 camshaft timing as
described later in this group.

¢ If work being carried out has no
effect on camshaft timing, it is not
necessary to recheck the timing. It
is recommended however that the
VANQOS operation be checked using
a compatible scan tool.

- Using new gasket, install VANOS
unit to cylinder head.
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¢ Reinstall engine support eye.

Tightening torque

VANQOS unit to cylinder head
M6 nut 10 Nm (89 in-Ib)
M7 nut 14 Nm (10 ft-Ib)

< Insert and tighten down 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 shaft
M6 set screw 10 Nm (89 in-Ib)

< Replace sealing caps inside VANOS 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 unit 50 Nm (37 ft-Ib)

- Remove compressed air fitting from
VANOS unit.
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- Fit VANOS oil line banjo bolt with
new seals. Attach oil line to VANOS
unit.

Tightening torque

Oil line to VANOS
unit (banjo bolt) 32 Nm (24 ft-1b)

- Attach electrical harness connectors
to camshaft position sensors and
VANQOS solenoid valves.

- Remove BMW special locking tools
from rear of cylinder head.

- Remove BMW special locking tool
from flywheel and replace dust
guard.

< Install intake camshaft plastic baffle and
then install cylinder head cover.

¢ Check for correct seating of
half-moon seals (A) in back of
cylinder head cover.

¢ Use a small amount of
3-Bond®1209 or equivalent sealant
at corners (B) of half-moon cutouts.

¢ Similarly, seat gasket and seal
corners in front of cylinder head, at
VANOS unit.

Tightening torque

Cylinder head
cover to cylinder
head (M6) 10 Nm (89 in-Ib)

- Remainder of installation is reverse
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of removal.

Tightening torques

Radiator fan
(viscous clutch) to
coolant pump 40 Nm (30 ft-Ib)

Spark plug to
cylinder head 25 Nm (18 ft-1b)

Camshaft timing, adjusting

Use this procedure to check and, if
necessary, adjust camshaft timing. This
procedure assumes that the cylinder
head cover and intake camshaft plastic
baffle have been removed as described
under = Camshaft Timing Chains,
Removing. Also, be sure the cooling fan
behind the radiator and the spark plugs
have been removed.

<4 Remove primary camshaft chain
tensioner cylinder (arrow).

CAUTION!

Primary camshaft chain tensioning
piston is under spring pressure.

< Insert 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 a dummy
primary chain tensioner and simulates
the function of the tensioner.
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<  Preload primary chain tensioner rail:

¢ Tighten adjusting screw on BMW
special tool 11 4 220.

Tightening torque

Primary chain
tensioner preload 0.7 Nm (6 in-Ib)

< Unscrew oil pressure pipe from VANOS
unit. Remove banjo bolt from oil
pressure line and install BMW special
tool 11 3 450.

CAUTION!

Cover top of VANOS unit with lint-free
shop cloth. Attachment of compressed
air line will force oil to spray out of
bore.

- Connect compressed air line to air
fitting. Apply air pressure set to 2 -
8 bar (30 - 110 psi).

<  With compressed air line connected,
turn engine at least twice in direction of
rotation until cylinder 1 intake and
exhaust camshaft lobes (arrows) face
each other.

CAUTION!

Do not rotate engine counterclockwise
to reach the top dead center position.
Instead, complete another two
complete rotations.

< Remove sealing plug from bore on lower
left side of engine block near flywheel.
Secure crankshaft in TDC position with
BMW special tool 11 2 300 (arrow).
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<

<

Unscrew and remove cylinder head
cover studs at rear of cylinder head.

Place BMW special tool 11 3 240 over
camshafts ends and measure clearance
of tool to cylinder head surface.

Note:

¢

If the exhaust side of the tool (A) is
not flush with the head, retime the
camshafts as described below.

Due to 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 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. Otherwise, retime the
engine as described below.

Remove Double VANOS unit as
described earlier.

Press down on secondary chain
tensioner and lock into place using BMW
special tool 11 3 292 or equivalent.

Make sure primary chain tensioner
dummy tool (special tool 11 4 220)
is installed in side of cylinder head
and just touching tensioning rail. Do
not preload chain yet.

Loosen intake camshaft sprocket
mounting nuts (arrows) by 1 turn.
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«{ Loosen exhaust camshaft sprocket
mounting bolts (A) turn.

¢ Loosen exhaust camshaft impulse
wheel mounting nuts (B) 2 turns.

< Slide out intake camshaft splined shaft
until approx. 1 mm (0.04 in) of splines
(arrows) can be seen.

<  Pull out exhaust camshaft splined shaft
to stop.

- Make sure camshafts are secured in
TDC position using BMW special
tools 11 3 240 and 11 3 244.
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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-Ib)

< Preload exhaust camshaft spring plate
by pressing on impulse wheel. Tighten
mounting nuts (arrows) by hand. Do not
tighten fully.

< Install BMW special tool 11 6 150
(VANOS setup bracket) to 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 all gasket material is
removed from face of cylinder head.
Clean sealing face and keep free of oil.
If any foreign material is present on
the sealing surface, the camshaft
timing will be incorrect.

<  Secure camshaft impulse sprockets and
wheels:

* Pretighten Torx screws (A) on
exhaust camshaft impulse wheel to
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approx. 5 Nm (44 in-Ib).

¢ Pretighten mounting nuts (B) on
exhaust and intake sprocket
assemblies to approx. 5 Nm (44
in-1b).

¢ Torque down Torx screws (A) and
nuts (B) to final specifications.

Tightening torques

Sprocket assembly
to camshatft initial
torque 5 Nm (44 in-Ib)

Sprocket assembly to camshaft

M7 Torx screw (A) 20 Nm (15 ft-b)

M6 mounting nut
(B) 10 Nm (89 in-Ib)

- Remove flywheel locking tool from
transmission bellhousing so 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 camshaft lobes
face each other again.

- Secure crankshaft with BMW
special tool 11 2 300.

< Place BMW special tool 11 3 240 over
camshaft ends and measure clearance
of tool to cylinder head surface.

Note:

¢ [fthe exhaust side of the tool (A) is
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not flush with the head, camshaft
timing is incorrect. Repeat camshaft
timing procedure.

* Due to 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 11 3 240
(B) may be up to 1 mm (0.04 in)
above the surface of the cylinder
head. This is normal. Otherwise,
repeat camshaft timing procedure.

- Remove camshaft locking tools from
rear of camshafts.

- Remove BMW special tool 11 4 220
(dummy primary chain tensioner).
Reinstall primary chain tensioner.

Tightening torque

Primary chain
tensioner cylinder
to cylinder head 70 Nm (52 ft-Ib)

- Remove flywheel locking tool from
transmission bellhousing 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
(special tool 11 3 450) from VANOS
unit.

- Fit VANOS oil line banjo bolt with
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new seals. Attach oil line to VANOS
unit.

Tightening torque

Oil line to VANOS
unit (banjo bolt) 32 Nm (24 ft-1b)

- Remainder of engine assembly is
reverse of disassembly.

Tightening torques

Radiator cooling
fan (viscous clutch)
to coolant pump 40 Nm (30 ft-Ib)

Cylinder head
cover to cylinder
head 10 Nm (89 in-Ib)

Spark plug to
cylinder head 25 Nm (18 ft-lb)

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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119-1

General

This repair group covers lubrication
system troubleshooting as well as oil
pan removal and oil pump
replacement.

Special tools

The engine needs to be properly
supported while the front suspension
subframe is removed to access the
lubrication system. If BMW special
tools 00 0 200 / 00 0 208 are not
available, a device to support the
weight of the engine from above would
be suitable.

A standard oil pressure gauge may be
used for measuring oil pressure. If the
BMW DIS tester system is to be used,
a special adapter is needed.

Note:

Oil change procedure and oil filter
replacement are covered in = 020
Maintenance

A < Engine support bracket BMW 00 0
\ |‘ 200/00 0 208

B <  Adapter for BMW oil pressure gauge
BMW 11 4 050
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Engine lubrication

Oil pressure is generated by a
gear-type pump bolted to the bottom of
the engine block. The oil pump is chain
driven off the front of the crankshaft.

Oil passages in the cylinder block and
cylinder head connect the oil pump to
components such as camshafts,
crankshaft and valve lifters.

Engine oil capacity (includes filter
replacement)

Rear wheel drive | 6.5 liters (6.9 qt.)
All wheel drive 7.5 liters (7.9 qt.)

Troubleshooting

The oil pressure warning system
consists of an oil pressure switch
mounted in the oil circuit and an
instrument panel warning light. Other
safety features include:

¢ Oil level warning system

¢ Afilter bypass to provide
lubrication should the oil filter
become clogged

¢ An oil pump pressure relief valve
to prevent excessive system
pressure

CAUTION!

If the red oil pressure warning light
comes on or flashes on while
driving, always assume that the oil
pressure is low.
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Oil pressure, checking

In some engines access to the oil
pressure warning switch port may be
extremely restricted.

- Unscrew oll filter cap in order to
allow engine oil to drain back
down into oil pan.

< Disconnect harness connector from oil
pressure switch (arrow) and remove
switch.

CAUTION!

Running the engine with the oil
pressure switch disconnected may
set a fault code (DTC).

Note:

¢ Thoroughly clean around the oil
pressure switch before removing it.

¢* Be prepared to catch leaking oil
with a shop towel.

Component location

Oil pressure base of oil filter
switch housing

- Install pressure gauge in place of
switch.

- With gauge installed, start engine
and allow to reach operating
temperature. Check oil pressure
both cold and hot.

Note:

For the most accurate test results, the
engine oil and filter should be new. The
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oil should be the correct grade.

Oil pressure

Idle (minimum) 0.5 bar (7 psi)
Regulated

pressure (elevated

engine speed) 4.0 bar (59 psi)

- Remove pressure gauge and
reinstall pressure switch.

Tightening torque

Oil pressure switch
to oil filter housing | 27 Nm (20 ft-Ib)

If testing shows low oil pressure, one or
more of the following conditions may
be indicated:

¢ Worn or faulty oil pump
¢ Worn or faulty engine bearings

¢ Severe engine wear

All of these conditions indicate the
need for major repairs.

Oil pressure warning system,
testing

When the ignition is turned on, the oil
pressure warning light comes on.
When the engine is started and the oil
pressure rises slightly, the oil pressure
switch opens and the warning light
goes out. Make sure the oil level is
correct before making tests.

- Turn ignition switch on.
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¢ Warning light on instrument panel
must light up.

- Remove connector from oll
pressure switch.

¢ Warning light on instrument panel
must go out.

CAUTION!

Running the engine with the oil
pressure switch disconnected may
set a fault code (DTC).

Note:

If the light does not go out, the wiring to
the switch is most likely grounded
somewhere between the switch terminal
and the warning light. See Electrical
Wiring Diagrams at rear of manual for
electrical schematics.

- If warning light does not light
when ignition is on, remove
connector from oil pressure switch
and use a jumper wire to ground
connector terminal to a clean
metal surface.

Note:

If the warning light comes on, check the
switch as described in the next step. If
the warning light does not come on, the
wiring to the instrument cluster or to the
light itself is faulty.

- To test switch, connect an
ohmmeter between terminal in
switch body and ground. With
engine off, there should be
continuity. With engine running,
oil pressure should open switch
and there should be no continuity.
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Replace a faulty switch.

CAUTION!

Keep in mind that low oil pressure
may be preventing the switch from
turning the light out. If the light
remains on while the engine is
running, check the oil pressure as
described earlier. Do not drive the
car until the problem is corrected.
The engine may be severely
damaged.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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119-2

Oil Pan

The oil pan removal procedure requires
that the engine be supported from
above and the front suspension
subframe be unbolted and lowered
from the chassis.

Oil pan, removing and
installing (rear wheel drive
models)

- Raise car and place securely on
jack stands.

WARNING!

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.

- Remove splash shield from under
engine.

- Drain engine oil as described in =
020 Maintenance

- Remove air filter housing complete
with mass air flow sensor.

< Install engine lifting equipment at front
engine lifting point and raise
approximately 5 mm ( inch) until engine
weight is supported.

- On cars with automatic
transmission, remove ATF cooler
line brackets from oil pan and
from transmission.

Note:
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‘ WC M m Place drain pan under lines to catch

ATF drips.

< Remove oil dipstick guide tube:

¢ Detach mounting bolt (A) from left
engine mounting bracket.

¢ Detach fuel lines and wiring
harness brackets (B).

¢ Disconnect oil separator hose (C)
from base of guide tube and
remove tube from oil pan.

Note:

The guide tube is sealed in the block
using an O-ring. Check that the O-ring
comes out with the tube.

<  Working underneath car, remove bolts
(arrow) and lower reinforcing brace
between front suspension subframe
and body.

Note:

Reinforcement consists of a
triangulated bar for Sedan or Sport
Wagon or a reinforced plate for
Convertible or Coupe.

<  Separate steering column shaft from
steering rack at universal joint.

CAUTION!

In order to avoid the need for
front-end realignment, do not unbolt
power steering rack from suspension
subframe.
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< Remove power steering pump pulley.
Remove two mounting bolts from the
front (arrows)

Note:

Do not detach power steering fluid lines
from pump.

< Remove third power steering mounting
bolt (arrow) and remove pump from its
mounting bracket. Use stiff wire to
suspend pump from chassis.

4  Detach electrical harness connector
(arrow) at oil level sensor.

< Loosen top engine mount fasteners
(arrow).

Note:
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Right side is shown in photo. Left is
similar.

< Loosen lower engine mount fasteners
(arrows).

Note:

Right side is shown in photo. Left is
similar.

< If applicable, remove front ride level
sensor mounting bolt (arrow) and lay
sensor aside.

Do212ed

< Remove left and right front control arm
bracket bolts (arrows) from frame rails.

Note:

Right side is shown in photo. Left is
similar.

- Detach left and right stabilizer bar
anchors from frame rails.
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< Remove left control arm ball joint
mounting nut (arrow) at front
suspension subframe.

¢ Drive ball joint out from subframe
using soft hammer.

4 Push control arm aside.

¢ Repeat for left side.

<  Support suspension subframe from
below using appropriate jacking
equipment. Remove subframe
mounting bolts (arrows) and lower
subframe as far as possible.

Note:

Right side is shown in photo. Left is
similar.

4 Remove oil pan screws (arrows) at
cylinder block and transmission
bellhousing. Lower oil pan forward to
remove.

CAUTION!

If the oil pan does not separate
easily from the engine cylinder
block, a few taps with a rubber
mallet should break it free. Do not
pry the oil pan loose.

0021619

< When installing oil pan:

¢ Thoroughly clean all old gasket
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material from mating surfaces and
use a new gasket.

¢ Apply a small amount of
non-hardening sealer (3-Bond
1209® or equivalent) to oil pan
gasket directly below joints

Lol (arrows) for end cover and front

timing case cover. Apply a bead 3

mm wide by 2 mm high.

¢ Tighten oil pan bolts to cylinder
block evenly all around.

¢ Tighten transmission bellhousing
bolts last.

Tightening torque

Qil drain plug to
oil pan (M12) 25 Nm (18 ft-Ib)

Oil pan to engine block
M6, 8.8 grade 10 Nm (89 in-Ib)
M6, 10.9 grade 12 Nm (106 in-Ib)

Transmission bellhousing to oil pan
M8 Allen 24 Nm (17 ft-1b)
M8 Torx 21 Nm (15 ft-Ib)

- Remainder of installation is
reverse of removal.

¢ Replace self-locking nuts when
reinstalling front suspension
components.

¢ Match up key ways while installing
steering column shaft. See = 320
Steering and Wheel Alignment for
more specific procedures.
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¢ Use new oil dipstick tube sealing

O-ring.

¢ Fill engine with oil as described in
= 020 Maintenance.

¢ After adding engine oil, start and
run engine. Raise engine speed to
2,500 rpm until oil pressure
warning lamp goes out (about 5

seconds).

Note:

BMW does not recommend a front end
alignment following this procedure.

Tightening torques

Control arm ball
joint to suspension
subframe

90 Nm (66 ft-Ib)

Front subframe to frame rails (M12,

use new bolts)

8.8 grade 77 Nm (57 ft-Ib)
10.9 grade 110 Nm (81
ft-Ib)
12.9 grade 105 Nm (77
ft-Ib)

Front end reinforcement to frame rails
or suspension subframe (M10, use

new bolts)

Initial torque

59 Nm (44 ft-Ib)

Torque angle

90° + 30°

Stabilizer bar to
frame rail (M8 nut)

22 Nm (16 ft-Ib)

Steering column
universal joint
clamping screw
(M8 bolt, use new

bolt)

22 Nm (16 ft-Ib)
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Oil pan, removing and
installing (all wheel drive
models)

- Raise car and place securely on
jack stands.

WARNING!

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.

- Remove splash shield from under
engine.

- Drain engine oil as described in =
020 Maintenance

- Remove air filter housing complete
with mass air flow sensor.

< Install engine lifting equipment at front
engine lifting point and raise
approximately 5 mm ( inch) until engine
weight is supported.

- Remove fuel line clamping
brackets from oil pan.

- On cars with automatic
transmission, remove ATF cooler
line brackets from oil pan and
from transmission.

Note:

Place drain pan under lines to catch
ATF drips.

< Remove oil dipstick guide tube:
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¢ Detach mounting bolt (A) from left
engine mounting bracket.

¢ Detach fuel lines and wiring
harness brackets (B).

¢ Disconnect oil separator hose (C)
from base of guide tube and
remove tube from oil pan.

Note:

The guide tube is sealed in the block
using an O-ring. Check that the O-ring
comes out with the tube.

«{  Separate steering column shaft from
steering rack at universal joint. Point
wheels straight ahead before
disconnecting shaft from rack. See =
320 Steering and Wheel Alignment.

< Remove power steering pump pulley.
Remove two mounting bolts from the
front (arrows).

Note:

Do not detach power steering fluid lines
from pump.

90f16 2/25/2009 9:53 PM



Lubrication System http://ebahn.bentleypublishers.conVBMW/3/E46/Repair%20Manuals/1...

< Remove third power steering mounting
bolt (arrow) and remove pump from its
mounting bracket. Use stiff wire to
suspend pump from chassis.

< Detach electrical harness connector at
oil level sensor.

- Remove lower engine mount
fasteners.

< If applicable, remove front ride level
sensor mounting bolt (arrow) and lay
sensor aside.

Do212e9

<  Working at rear right corner of front
subframe, unhook heatshield from
subframe (arrow).

- Detach stabilizer bar anchors from
frame rails.
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4 Remove control arm rear bracket and
ball joint mounting bolts (arrows) from
subframe.

- Remove control arms and front
drive axles as described in = 310
Front Suspension.

- Remove front differential and right
axle inner bearing pedestal as
described in = 311 Front Axle
Final Drive.

<  Support subframe while removing four
mounting bolts (arrows).

CAUTION!

Lower subframe as far as possible
without damaging power steering
lines. Make sure it is adequately
supported throughout the remainder
of this procedure.

< Remove oil pan:

¢ Remove bellhousing bolts from oil
pan.

¢ Remove all oil pan periphery bolts.

¢ Remove center oil pan bolts
(arrows).

11 0of 16 2/25/2009 9:53 PM



Lubrication System

12 of 16

http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/1...

¢ Lower oil pan to remove.

CAUTION!

If the oil pan does not separate
easily from the engine cylinder
block, a few taps with a rubber
mallet should break it free. Do not
pry the oil pan loose.

- When reinstalling oil pan:

¢ Thoroughly clean all old gasket
material from mating surfaces and
use a new gasket.

¢ Apply a small amount of
non-hardening sealer (3-Bond
1209® or equivalent) to oil pan

gasket directly below joints for end
cover and front timing case cover.

Apply a bead 3 mm wide by 2 mm
high.

Tighten oil pan bolts to cylinder
block evenly all around.

Tighten transmission bellhousing

bolts last.

Tightening torque

Oil drain plug to
oil pan (M12)

25 Nm (18 ft-Ib)

Oil pan to engine block

M6, 8.8 grade 10 Nm (89 in-Ib)
M6, 10.9 grade 12 Nm (106 in-Ib)
M8, 8.8 grade 22 Nm (16 ft-Ib)

Transmission bellhousing to oil pan

M8 Allen

24 Nm (17 ft-Ib)
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Tightening torque
M8 Torx 21 Nm (15 ft-Ib)

< Reinstall front differential and right axle
inner bearing pedestal. See = 311
Front Axle Final Drive.

¢ Fill differential to lower edge of fill
plug.

Tightening torques

Fill or drain plug to
front differential 65 Nm (48 ft-Ib)

0021953

Front differential to
oil pan (M10) 45 Nm (33 ft-Ib)

- Reinstall front axles, control arms
and front steering arms as
described in = 310 Front

Suspension.

Note:

¢ Be sure to replace seals on
differential output flanges.

* Replace self-locking fasteners
when reinstalling front suspension
components.

Tightening torques

Control arm ball joint bracket to

subframe

M12 bolt 77 Nm (57 ft-b)
Control arm mounting bracket to
subframe

M10 bolt (always

replace) 59 Nm (44 ft-Ib)

a ¥ e 4 When reattaching engine to subframe,
- ) = ,3" ‘ A be sure that left engine mount locating
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tab (arrow) is seated correctly in
subframe slot.

Tightening torques

Engine mount to subframe

M10 self-locking
nut 45 Nm (33 ft-Ib)

Front of subframe to frame rail (M12
bolt, always replace)

8.8 grade 77 Nm (57 ft-Ib)
10.9 grade 110 Nm (81
ft-Ib)
12.9 grade 105 Nm (77
ft-Ib)
Rear of subframe to mounting
adapter
M12 bolt (always 110 Nm (81
replace) ft-Ib)

- Remainder of installation is
reverse of removal.

¢ Match up key ways while installing
steering column shaft. See = 320
Steering and Wheel Alignment for
more specific procedures.

¢ Use new oil dipstick tube sealing
O-ring.

¢ Fill engine with oil as described in
= 020 Maintenance.

¢ After adding engine oil, start and
run engine. Raise engine speed to
2,500 rpm until oil pressure
warning lamp goes out (about 5
seconds).

Note:
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Be sure to align the front end after this
procedure.

Tightening torques

Stabilizer bar to

frame rail (M8 nut) | 22 Nm (16 ft-Ib)

Steering column
universal joint
clamping screw
(M8 bolt, use new
bolt)- 22 Nm (16 ft-1b)

All wheel drive oil pan,
front differential and
front subframe assembly

All wheel drive oil
pan, front
differential and
front subframe
assembly

1 - Front subframe

la - Right engine
mounting point

1b - Left engine
mounting point

2 - Right axle inner
bearing pedestal

"’ _— 3 - Sealing O-ring
4 - Oil pan
5 - BoltM12

(always replace)

¢ 8.8 grade tighten to
77 Nm (57 ft-Ib)

¢ 10.9 grade tighten
to 110 Nm (81 ft-Ib)
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¢ 12.9 grade tighten
to 105 Nm (77 ft-Ib)

6 - Bolt M12

(always replace)

¢ tighten to 110 Nm
(81 ft-1b)
7 - Bolt M10
(always replace)
¢ tighten to 59 Nm (44
ft-1b)
8 - BoltM10
(always replace)
¢ tighten to 59 Nm (44
ft-1b)
9 - BoltM12
¢ tighten to 77 Nm (57
ft-1b)

10 - Front control
arm with ball
joint and rear
mounting
bracket

11 - Front
differential

12 - Bolt M10

¢ tighten to 45 Nm (33
ft-Ib)

13 - Left front axle

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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119-3

Component
Replacement

Oil pressure warning switch

<  The pressure warning switch is located
under the intake manifold, in the rear of
the oil filter housing.

Note:

Switch removal may require intake
manifold removal.

Tightening torque

Oil pressure switch
to oil filter housing | 27 Nm (20 ft-Ib)

Oil level warning switch

<  The oil level warning switch is located
at the bottom of the engine oil pan.

Note:

Anytime the oil level warning switch is
removed, be sure to replace the sealing
O-ring between switch and oil pan.

Oil pump, removing and
installing

Note:
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Oil pump removal requires lowering the
front suspension subframe to remove
the oil pan.

- Drain oil as described in = 020
Maintenance.

- Remove oil pan as described
earlier.

< Remove oil pump sprocket mounting
nut (left-hand thread) (arrow). Lift
sprocket off together with drive chain.

B11186

< Remove mounting bolts from oil pump
(7) and oil pump pickup tube (12).
Withdraw pump.

1 - Drive chain

B

bt
& % 2- Nut M10x1left-hand thread
§_, 5 _tighten to 25 Nm (18 ft-Ib)
H B
%‘h% 3 - Oil pump sprocket

W

o | 3|
& e 4 - Inner rotor
1375

5 - Outer rotor

6 - Oil pressure relief valve assembly
7 - Bolt M8 -tighten to 22 Nm (16 ft-lb)
8 - Oil pump housing

9 - Locating dowels

10 - Sealing O-ring

2 of 4 2/25/2009 9:53 PM



Lubrication System http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/1...

11 - Oil pick-up pipe

12 - Bolt M6 -tighten to 10 Nm (89

in-Ib)

On engines with integrated oll
pump and oil scraper: Remove oll
pump with scraper.

On engines with separate oll
pump and scraper:

First remove mounting bolts and
withdraw oil pump intake pipe.

Remove oil pump mounting bolts.
Remove oil pump assembly.

Note:

¢ Note any spacers between pump

and engine block.

* Note positions of locating dowels.

Remove cover from oil pump and
check for wear or scoring. Spin oil
pump shaft and check that gears
turn smoothly. Replace pump if
gears spin with difficulty or any
wear is present.

Installation is reverse of removal,
noting the following:

Align sprocket splines to oil pump
shaft splines before tightening
sprocket nut.

Tightening torques

Oil drain plug to olil

25 Nm (18 ft-Ib)

3 of 4
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Tightening torques

pan (M12)

Oil pan to engine block

M6, 8.8 grade

10 Nm (89 in-Ib)

M6, 10.9 grade

12 Nm (106
in-1b)

M8, 8.8 grade

22 Nm (16 ft-Ib)

Oil pump to engine
block (M8)

22 Nm (16 ft-Ib)

Oil pump sprocket to oil pump shaft

M10x1 left-hand
thread

25 Nm (18 ft-Ib)

Transmission bellhousing to oil pan

M8 Allen

24 Nm (17 ft-Ib)

M8 Torx

21 Nm (15 ft-Ib)

Oil pump pressure relief valve

Oil pressure relief valve assembly B <

circlip.
1 - Control plunger

2 - Spring
3 - Sealing O-ring

4 - Sleeve

— 5- Circlip

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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The oil pump pressure relief valve is
held in the side of the oil pump with a
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120-1

General

This repair group covers component
replacement information for the ignition
system.

When diagnosing engine management
problems, including on-board
diagnostics (OBD II) fault code
analysis, also refer to these repair
groups:

¢ = 100 Engine—General

¢ = 130 Fuel Injection

¢ Electrical Wiring Diagrams at the
rear of this manual

4 = OBD On Board Diagnostics at
the rear of this manual

Special tools

Owing to the coil-per-cylinder
configuration, system diagnosis and
testing requires special test equipment.

A < LED test light Baum 1115 (Source:
Baum Tools Unlimited)

<  Automotive digital multimeter Fluke 87
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< Primary voltage test harness BMW 12 7
020

<  Secondary voltage test harness BMW
12 7 030

< Ignition coil test adapters BMW 12 7
040

Engine management

BMW E46 engines use an advanced
engine management system known as
Digital Motor Electronics (DME). DME
incorporates on-board diagnostics, fuel
injection, ignition and other engine
control functions. DME variants are
listed in = Table a.

Second generation On-Board
Diagnostics (OBD II) is incorporated
into the engine management systems
used on the cars covered by this
manual. Using a BMW-specific
electronic scan tool, it is possible to
access Diagnostic Trouble Codes
(DTCs) that pinpoint ignition and other
engine management problems.
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Additional information about DTCs and

engine management system electronic

system diagnosis is provided in = OBD
On Board Diagnostics at the rear of this
manual.

Table a. Engine management
systems

Year:
Engine

1999 - 2000:
M52 TU B25 Siemens MS 42.0
M52 TU B28

2001:
M54 B25 Siemens MS 43.0
M54 B30

DME system

Ignition system

< All engines use a distributorless
ignition system with individual ignition
coils for each cylinder. There is no
distributor cap or ignition rotor.

4  Each coil can be controlled by the
Engine Control Module (ECM) on a

] :
: _J. . E_ ol cylinder-by-cylinder basis.
] 1
Note:
= = Schematic diagram of ignition coil
[EE: oy |Uloser circuit is for MS 42.0 engine
p > management system. On MS 43.0
po— 1 to Ignition system, ignition coil terminal 3 receives
: — 005
- power from Fuse 1 (30 amp). See
e 3] Electrical Wiring Diagrams for specific
f l Ignition wiring information.
coil
Meoomr: - WARNING!
1.0 BAN
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WHT = white i

YEL = yolow risat Do not touch or disconnect any

cables from the coils while the
engine is running or being
cranked by the starter.

RED = rod T i —
VIO = vioiat
| |ECM l
: 021043

The ignition system produces
high voltages that can be fatal.
Avoid contact with exposed
terminals. Use extreme caution
when working on a car with the
ignition switched on or the
engine running.

Connect and disconnect the
DME system wiring and test
equipment leads only when the
ignition is OFF.

Before operating the starter
without starting the engine (for
example when making a
compression test) always
disable the ignition.

4 Knock sensors (arrows) monitor the
combustion chamber for engine-
damaging knock. Two sensors monitor
three cylinders each. If engine knock is
detected, the ignition point is retarded
by the ECM.

Note:

When knock is detected, ignition timing
will be retarded at the selective
cylinder(s) by 3° increments. If knock is
no longer detected, the timing will be
advanced in 1° increments.

< Ignition timing is electronically mapped
and not adjustable. The ECM uses
engine load, engine speed, coolant
temperature, knock detection and
intake air temperature as the basic
inputs for timing control. A three
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dimensional map similar to the one
shown is digitally stored in the ECM.

The initial ignition point is determined
by the crankshaft speed sensor during
cranking. Once the engine is running,
timing is continually adjusted based on
operating conditions.

Basic troubleshooting
principles

Poor driveability may have a variety of
causes. The fault may lie with the
ignition system, the fuel system, parts
of the emission control system, or a
combination of the three. Because of
these interrelated functions and their
effects on each other, it is often difficult
to know where to begin looking for
problems.

For this reason, effective
troubleshooting should always begin
with an interrogation of the On-Board
Diagnostics (OBD Il) system. The OBD
Il system detects engine management
malfunctions. When faults are
detected, the OBD Il system stores a
Diagnostic Trouble Code (DTC) in the
Engine Control Module (ECM) along
with other pertinent fault information. In
addition, the Malfunction Indicator Light
(MIL) will come on if an emissions
related fault is detected. Additional
OBD Il information, including a DTC
lookup table can be found in the back
of this manual under = OBD On Board

Diagnostics.

Note:

On model year 1999 and 2000 cars, the
MIL is labeled Check Engine. On model
year 2001 cars, the MIL is labeled
Service Engine Soon.

An engine that starts and runs
indicates that the ignition system is
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fundamentally working-delivering
voltage to the spark plugs. A
hard-starting or poor-running engine,
however, may indicate a problem with
how well the spark is delivered. Faulty
or worn ignition components, such as
old spark plugs, or an individual coil
problem may be the cause.

WARNING!

Inefficient combustion (rich air/fuel
mixture) can cause elevated
hydrocarbon exhaust emissions and
catalytic converter damage. For this
reason, if a severe misfire is
detected, the fuel injector will be
turned off to the specific cylinder
and the MIL illuminated.

Spark traces at idle < One way to diagnose a faulty coil on a
- - car that is running is to use an

15: :15 oscilloscope to analyze spark quality.
= - The illustrations show normal scope

10 | 10 trace of spark at idle.

= Table b lists common ignition coll
voltage faults and related causes.

o

=

Note:

Note the length of sparking period and
the up-down voltage attenuations. A
short sparking period and/or an
irregular/low voltage attenuation usually
indicates a faulty coil.

L E T

< Anormal oscilloscope pattern for a six
cylinder engine.

2 / 1 - Start of ignition voltage peak

b2

Llen] 11 1l 111
[\ )

6 Level of ignition voltage

=
<

3 - Level of combustion voltage

=N

—r4l<—

5 - Combustion curve characteristics

"“x? 4 - Period of combustion
MS

=X

6 - Start of decay process

022135

6o0f11 2/25/2009 9:54 PM



Ignition System

7of11

http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/1...

7 - Termination oscillations

Note:

See = Ignition coil assembly, testing
and replacing as described later.

Table b. Ignition trace diagnostics

Parameter Ignition | Ignition
voltage | voltage

low high
Spark plug too small | too big
electrode
gap
Spark plug - worn/burnt
electrode
condition

Spark plug too high | too low
electrode
temperature

Engine too low | too high
compression

Spark plug - faulty
wire(s)

Fuel air - too lean
mixture

Misfire detection

Engine misfire, the result of inefficient
combustion in one or more cylinders,
may be caused by a variety of
malfunctions in various subsystems.

The OBD Il system incorporated into
the MS 42.0 and MS 43.0 engine
management systems is designed to
detect and warn of misfire faults during
engine operation. Misfire fault codes
are listed in = Table c. Misfire fault
codes. For a detailed list of fault codes
see = OBD On Board Diagnostics.
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Once engine misfire has been detected
and the fault codes downloaded from
the ECM, it is necessary to follow a
diagnostic path to correct the problem.
The ignition subset of the diagnostic
path is shown in = Table d. Ignition
system problems

P code BMW Fault code Possible cause(s)

fault
code

P0301 238 Misfire cylinder 1 Ignition fault: Defective or incorrect spark plug(s)
or connector(s); defective ignition coil(s)

P0302 239 Misfire cylinder 2 Mechanical fault: Crankshaft pulse wheel loose
or damaged; damaged piston(s), valve(s) or
camshaft(s); oil pressure low

PO303 240 Misfire cylinder 3 | Catalyst fault: Excessive exhaust backpressure
due to restricted catalyst

P0304 241 Misfire Cylinder 4 Fuel Supply fault: Cont.aminated fuels fuel
delivery fault (blocked filter, low fuel in tank,
defective fuel pump); running loss system fault;

PO305 242 Misfire cylinder 5 | |eaking or blocked fuel injector(s); fuel pressure
regulator fault; evaporative system fault

P0306 243 Misfire cylinder 6 ECM/sensor input fault: Implausible sensor
signal; oxygen sensor(s) faulty; ECM faulty

P1396 244 Crankshaft sensor | Misfire detection fault: Varying pulse wheel

adaptation at limit | tolerances or loose pulse wheel

Table d. Ignition system problems

Oil or fuel fouled
spark plug
Ceramic insulation
cracked

Component Condition Test Repair

Spark plug Incorrect spark plug Inspect spark plugs. | Verify correct spark
Electrode gap too plugs.
small Replace plugs if
Electrode(s) missing defective.

Check crankcase
ventilation and oil
level.
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Component

Condition

Test

Repair

Secondary circuit

Wet coill
Corroded coil
connections

Secondary circuit

Check for water leak.
Check resistance
values (see = Table
e).

Ignition coll

Primary or secondary
circuit on or shorted
Housing cracked,
damaged

Primary and
secondary circuits
(see = Table e)

Replace coil as
necessary.

Ignition coil harness
connector

Power supply,
primary control circuit
or ground (shunt
signal) circuits
impaired

Primary ignition and
terminal 4A feedback
preset measurements

Look for open, loose
connector, corrosion,
crossed or damaged
connector pins.
Inspect ignition
unloader relay.
Replace coils as
necessary.

Warnings and cautions

The engine management system

contains sensitive electronic components.
To protect the system and for general
safety, the following warnings and
cautions should be observed during
ignition system troubleshooting,
maintenance or repair work.

WARNING!

Do not touch or disconnect any
cables from the coils while the
engine is running or being
cranked by the starter.

The ignition system produces
high voltages that can be fatal.
Avoid contact with exposed
terminals. Use extreme caution
when working on a car with the
ignition switched on or the engine
running.
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Connect and disconnect the DME
system wiring and test equipment
leads only when the ignition is
OFF.

Before operating the starter
without starting the engine (for
example when making a
compression test) always disable
the ignition.

CAUTION!

*  Priorto disconnecting the battery,

read the battery disconnection
cautions given at the front of this
manual on page Vviii.

Do not attempt to disable the
ignition by removing the coils
from the spark plugs.

Connect or disconnect ignition
system wires, multiple wire
connectors, and ignition test
equipment leads only while the
ignition is off. Switch multimeter
functions or measurement ranges
only with the test probes
disconnected.

Do not disconnect the battery
while the engine is running.

A high impedance digital
multimeter should be used for all
voltage and resistance tests. An
LED test light should be used in
place of an incandescent-type test
lamp.

In general, make test connections
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only as specified by BMW, as
described in this manual, or as
described by the instrument
manufacturer.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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120-2

Ignition System Service

Ignition firing order

< Each ignition coil is mounted above the
corresponding spark plug. Cylinder 1 is
at the front of the engine.

Ignition firing order

M52 TU/M54 1-5-3-6-2-
engine 4

Disabling ignition system

The ignition system operates in a lethal
voltage range and should therefore be
disabled any time engine service or
repair work is being done that requires
the ignition to be switched on.

< The engine management system can be
disabled by removing the DME main
relay (arrow). The relay is located in the
electronics box (E-box) in the left rear of
the engine compartment.

CAUTION!

Relay locations may vary. Use care
when identifying relays. The main
relay has a large (4 mm 2) red wire at
terminal 30 and a large (4 mm 2)
red/white wire at terminal 87. See =

610 Electrical Component Locations.

Checking for spark

CAUTION!

If a spark test is done incorrectly,
damage to the Engine Control Module
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(ECM) or the ignition coils may resullt.
Note:

Spark plug replacement is covered in =
020 Maintenance.

Checking for spark is difficult on
engines with distributorless ignition
systems.

Try removing the spark plugs and
inspecting for differences between
them. A poor-firing plug may be wet
with fuel and/or black and sooty, but not
always. If a coil is not operating, the
engine management system will
electrically disable the fuel injector to
that cylinder. The key is to look for
differences between cylinders.

Ignition coil assembly, testing
and replacing

CAUTION!

Use a digital multimeter for the
following tests.

4 Remove interior ventilation microfilter.

< Remove housing for microfilter for
interior ventilation.

¢ Open wiring harness loom (A) and
remove wires.
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¢ Unfasten screws (B) and remove
lower microfilter housing.

- Remove plastic engine cover from
top of valve cover by prying off bolt
covers and removing cover
mounting bolts.

Ignition coil harness connector < Disconnect harness connector from coil.
Connect multimeter between terminal

15 (+) in connector and ground.

(1] (5] - Turn ignition on and check for

battery voltage.

11502

¢+ If battery voltage is not present,
check wire between terminal 15
and ignition switch. See Electrical
Wiring Diagrams.

CAUTION!

The wiring to terminal 15 (+) of the
coil (via the ignition switch) is not
fuse protected. Use care when testing
this circuit.

- Turn ignition off.

< Remove coil and inspect coil housing
for hairline cracks or leaking casting
material. A leaky ignition coil may
indicate a faulty Engine Control Module
(ECM). Check ECM before installing a
new coil.

CAUTION!

Note location of coil ground straps
before coil removal; reinstall in the
same location.

- Use a multimeter to test:
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¢ Coil primary resistance at coil

terminals

¢ Spark plug connector resistance

¢ Compare results to specification in

= Table e.

Table e. Ignition coil resistance

Component | Terminals | Resistance

Coil primary | 1(-)and | approx. 0.8

15 (+) L2

Coll N.A.

secondary

Spark plug

connector

Bosch 1 k&2 20%

Beru 1.8 k€2
20%

- Replace ignition coil or spark plug
connector if resistance readings do
not meet specifications.

< Remove ignition coil to be tested.

¢ Install BMW special tool 12 7 030
(A) on coil to be tested.

¢ Connect ground jumper between
coil mounting point and engine
ground point (B).

¢ Clip scope high pick-up lead (C)
around ignition lead.

¢ Start engine.
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¢ Compare scope pattern with
diagrams in = Basic
troubleshooting principles.

Note:

When replacing ignition coils, ensure
that the replacements are from the same
manufacturer with the same part/code
numbers. If individual coils with the
correct specifications are not available,
all coils should be replaced.

Crankshaft speed sensor,
replacing

< The crankshaft speed sensor is
mounted in the left rear side of the
cylinder block below the starter. The
sensor reads a toothed pulse wheel
(arrow) mounted to the end of the
crankshaft.

If the Engine Control Module (ECM)
does not receive a signal from the
crankshaft speed sensor during
cranking, the engine will not start.

If the OBD Il system misfire detection
protocol detects a catalyst damaging
fault due to a malfunction in crankshaft
speed sensor components, the Check
Engine light (Malfunction Indicator Light
or MIL) will be illuminated.

Note:

If the crankshaft speed sensor pulse
wheel is damaged, the engine will have
to be disassembled down to the
crankshaft to replace the wheel.

- Make certain ignition has been
turned off.
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- Raise 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 jack
stands designed for the purpose. A
floor jack is not adequate support.

- Remove under-engine splash
guards.

< Working just underneath starter:

¢ Cut off wire tie securing crankshaft
speed sensor harness connector
(arrow) to sensor.

4 Disconnect harness connector.

4 Remove sensor mounting screw (arrow)
and remove sensor from cylinder block.

- Installation is reverse of removal,
noting the following:

¢ Use a new O-ring when installing
sensor.

¢ Be sure wiring is rerouted in same
orientation.

¢ Secure sensor using new wire ties.

4 Use scan tool to read out and clear
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ECM fault memory.

Camshaft position sensors

The camshaft position sensors are used
by the engine management system for
VANOS control, sequential fuel injection
and knock control.

Intake camshaft position
sensor, replacing

- Make certain ignition has been
turned off.

- Remove housing for the microfilter
for interior ventilation as shown
earlier.

- Remove plastic cover from above
fuel injectors by prying off bolt
covers and removing cover
mounting bolts.

< Remove complete air filter housing:

4 Disconnect electrical harness
connector on mass air flow sensor

(B).

¢ Detach vacuum line at intake boot
(A).

¢ Remove filter housing mounting
screws (D).

¢ Loosen hose clamp at intake boot
and detach air duct connections

(C).
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¢ Disconnect cold air duct tube (E).

- Disconnect harness connector
from VANOS solenoid and unscrew
solenoid from VANOS control unit.
Be prepared with shop rags to
catch oil released from VANOS
unit.

4 Remove camshaft sensor (arrow) from
left front of cylinder head, next to top of
oil filter housing.

- Disconnect camshaft sensor
harness from under intake
manifold. Prior to removal, attach a
stiff piece of wire to the harness
connector end to preserve proper
routing of harness for
reinstallation.

- Installation is reverse of removal.

¢ Use new O-rings when installing
sensor and solenoid.

¢ Be sure wiring is rerouted in same
orientation.

¢ Use scan tool to read out and clear
ECM fault memory.

Tightening torques

Intake camshaft
sensor to cylinder
head 5 Nm (3.5 ft-Ib)

VANOS solenoid to
VANOS control unit | 30 Nm (22 ft-Ib)

Exhaust camshaft position
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sensor, replacing

- Make certain ignition has been
turned off.

< Working at front of engine on exhaust
(right) side, detach exhaust camshaft
position sensor electrical harness
connector (arrow).

Remove camshaft sensor from
right front of cylinder head.

- Installation is reverse of removal.

¢ Use a new O-ring when installing
Sensor.

¢ Be sure wiring is rerouted in same
orientation.

4 Use scan tool to read out and clear
ECM fault memory.

Tightening torque

Exhaust camshaft
sensor to cylinder
head 5 Nm (3.5 ft-Ib)

Knock sensors, replacing

The knock sensors are bolted to the left
side of the cylinder block under the
intake manifold.

- Remove intake manifold as
described in = 113 Cylinder Head
Removal and Installation.

(T <€ Disconnect knock sensor electrical

- - »r ARE 2 y LN = = harness connector (arrow) on left side
' ki of engine cylinder block.
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¢ Remove knock sensor mounting
bolts (A) on side of cylinder block.
Remove sensors.

CAUTION!

Note the installed angle of the knock
sensor on the block before removing
it. Reinstall the sensor in the same
position. Be sure to use a torque
wrench when tightening the sensor
mounting bollt.

< Clean knock sensor contact surface on
engine block and sensor (arrows)
before installing knock sensor.

Tightening torque

Knock sensor to 20 Nm (15 ft.
cylinder block Ibs.)

- Use scan tool to read out and clear
ECM fault memory.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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130-1

General

This repair group covers service and
repair for the Siemens engine
management systems used on the E46
models covered by this manual.
Additional engine management
information may also be found in the
following repair groups:

¢ = 100 Engine—General

¢ = 120 Ignition System

¢ = 160 Fuel Tank and Fuel Pump

¢ Electrical Wiring Diagrams

Note:

Fuel pressure testing and fuel pump
repair information is covered in = 160
Fuel Tank and Fuel Pump.

Table a. Engine management
systems

Model Year:

Engine code DME system

1999 - 2000:
M52 TU B25 Siemens MS 42.0
M52 TU B28

2001:
M54 B25 Siemens MS 43.0
M54 B30

The Siemens systems are
sophisticated self-diagnosing OBD I
systems. These systems continuously
monitor components and record and
store valuable diagnostic information.

When faults arise, or if the MIL
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(malfunction indicator lamp) in the
instrument cluster is illuminated, begin
troubleshooting by hooking up a
BMW-compatible scan tool. The rich
diagnostic capabilities of these systems
have the potential to save hours of
diagnostic time, incorrect component
replacement and possible damage to
system components. See = OBD On
Board Diagnostics at the back of this
manual.

Tools and test equipment

If the equipment required to do the job
is unavailable, it is recommended that
these repairs be left to an authorized
BMW dealer or other qualified BMW
repair facility.

<  Fuel pressure gauge Baum 1318
(Source: Baum Tools Unlimited)

<  Automotive digital multimeter Fluke 87

B < Low current test light (“noid”) Baum
1115a (Source: Baum Tools Unlimited)

<  Factory DTC scan tool BMW
DIS/MoDiC
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4 Fuel line plugs BMW 135281/135
282

«{ Aftermarket DTC scan tool Baum
CS2000 (Source: Baum Tools
Unlimited)

G < Fuel line clamp BMW 13 3 010

<  Fuel rail to pressure gauge fitting BMW
13 5220

Note:

* Professional diagnostic scan tools
available at the time of this
printing include the BMW factory
tools (DISplus and MoDiC) and a
small number of aftermarket
BMW:-specific tools. The ‘CS2000'
from Baum Tools Unlimited, the
‘Retriever' from Assenmacher
Specialty Tools, and the MT2500
from Snap-on are three examples
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of quality OBD scan tools.

¢ In addition to the BMW
professional line of scan tools,
there are many inexpensive
‘generic’ OBD Il scan tool software
programs and handheld units
available. Although these tools
have limited capabilities as
compared to the dedicated tools,
they are powerful diagnostic tools.
These tools read live data
streams, freeze frame information
for DTCs (diagnostic trouble
codes) and impending DTCs, as
well as a host of other valuable
diagnostic data.

¢ fForthe DIY owner, simple
aftermarket DTC readers are also
available. These inexpensive
BMW-only tools are capable of
checking for DTCs as well as
turning off the illuminated MIL, and
resetting the service indicator
lights.

¢ See = 020 Maintenance for
specialty tool manufacturer contact
information.

Principle of operation

The DME fuel injection system is
completely electronic in operation.
Intake air, engine coolant temperature,
crank and camshaft positions, engine
speed and many other engine
operating parameters are measured
electronically and the information is
supplied to the engine control module
(ECM).

Based on input information, the ECM
controls the ignition coils, fuel injectors,
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motor driven throttle valve, double
VANOS system, radiator cooling fan,
electrically heated thermostat, as well
as other outputs.

The illustration on the following page
shows the MS 42.0 ECM inputs and
outputs. The MS 43.0 system is similar
in operation, with the main difference
being the fully electronic "drive-by-wire'
throttle valve. Additional system
operational information can be found
in = 100 Engine—General.
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Warnings and cautions

For personal safety, as well as the
protection of sensitive electronic
components, adhere to the warnings and
cautions on the following pages.

WARNING!

Gasoline is highly flammable and
its vapors are explosive. Do not
smoke or work on a car near
heaters or other fire hazards when
diagnosing and repairing fuel
system problems. Have a fire
extinguisher available in case of
an emergency.

When working on an open fuel
system, wear suitable hand
protection, as prolonged contact
with fuel can cause illnesses and
skin disorders.

The ignition system produces
high voltages that can be fatal.
Avoid contact with exposed
terminals. Use extreme caution
when working on a car with the
ignition switched on or the engine
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running.

Do not touch or disconnect any
cables from the coils while the
engine is running or being
cranked by the starter.

Connect and disconnect the DME
system wiring and test equipment
leads only when the ignition is
switched off.

Renew fuel system hoses, clamps
and O-rings any time they are
removed.

Before making any electrical tests
that require the engine to be
cranked using the starter, disable
the ignition system as described
in = 120 Ignition System.

CAUTION!

+

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

Do not connect any test
equipment that delivers a 12-volt
power supply to terminal 15 (+) of
the ignition coil. The current flow
may damage the ECM. In general,
connect test equipment only as
specified by BMW, or the
equipment maker.

Only use a digital multimeter for
electrical tests.

Only use an LED test light for
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quick tests.

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

Wait at least 40 seconds after
turning off the ignition before
removing the engine control
module (ECM) connector. If the
connector is removed before this
time, residual power in the system
relay may damage the control
module.

Cleanliness is essential when
working on an open fuel system.
Thoroughly clean fuel line
connections and surrounding
areas before loosening. Avoid
moving the car. Only install clean
parts.

Fuel system cleaners and other
chemical additives other than
those specifically recommended
by BMW may damage the catalytic
converter, the oxygen sensor or
other fuel supply components.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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130-2

Electrical Checks and
Component Testing

Troubleshooting and fault diagnosis on
OBD Il cars is best performed using an
electronic scan tool. However, it may
be necessary to perform basic tests of
the engine management main
components, fuel system or wiring.

CAUTION!

*  The tests in this section may set

fault codes (DTCs) in the ECM
and illuminate the MIL. After all
testing tests is completed,
access and clear DTC fault
memory using a BMW
compatible scan tool. See =
OBD On Board Diagnostics at
the back of this manual.

Only use a digital multimeter for
electrical tests.

Relay positions can vary. Be
sure to confirm relay position by
identifying the wiring in the
socket using the wiring
diagrams found at the rear of
this manual.

DME main relay, testing

The DME main relay is energized via
the engine control module (ECM) and
supplies battery positive (B+) power to
many of the engine management
components and subsystems. If this
relay is faulty, the engine will not start.

<  With ignition off, remove main relay
(arrow) in electronics box (E-box) at
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left rear of engine compartment.

4 Check for voltage at terminal 6 of main
relay socket (30- red wire).

¢

If battery voltage is present
continue testing.

If battery voltage is not present,
check large red wire in relay
socket. See Electrical Wiring
Diagrams.

Reinstall relay and turn ignition
on. Gain access to underside of
relay socket and check for ground
at terminal 4 (85- brown/white
wire).

If ground is present continue
testing.

If ground is not present, signal
from ECM (connector X60002, pin
23) is missing. Check wire
between ECM and relay.

With ignition on and relay
installed, check for battery voltage
at terminal 2 (87- red/white wire).

If battery voltage is present, relay
has energized and is functioning
correctly.
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¢ [f battery voltage is not present
and all earlier tests are OK, relay
is faulty and should be replaced.

Fuel pump relay, testing

The ECM energizes the fuel pump
relay by providing the coil side of the
relay with ground. During starting, the
fuel pump runs as long as the ignition
switch is in the start position and
continues to run once the engine
starts. If the relay is faulty the fuel
pump will not run.

4 Fuel pump relay (arrow) is located

behind glove compartment. Remove
glove compartment. See = 513 Interior
Trim.

- Remove fuel pump relay from
socket.

< With ignition in START position, check

for battery voltage at relay connector
(X10156) terminals 6 and 8 (red/violet
andred/white wires).

CAUTION!

Ensure that manual transmission
vehicles are not in gear, and
automatic transmission vehicles are
in Park or Neutral prior to operating
ignition in START position.

- With ignition in START position,
use digital multimeter to check for
ground at terminal 4 (black/violet
wire).

Note:
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The ground at terminal 4 is switched by
the ECM. The ECM harness must be
connected to check the switched ground
connection.

- If no faults are found up to this
point, turn ignition key off. Using a
fused (14 gauge) jumper wire,
connect relay connector terminal 6
to terminal 2. The fuel pump
should run.

¢ If pump runs and all other tests
are as specified, fuel pump relay
is probably faulty.

¢ If pump does not run, test fuel
pump operation as described in =
160 Fuel Tank and Fuel Pump.

CAUTION!

The jumper wire should be 1.5 mm?

(14 ga.) and include an in-line fuse
holder with a 15 amp fuse. To avoid
fuse/relay panel damage from
repeated connecting and
disconnecting, also include a toggle
switch.

Fuel delivery and fuel pressure

Checking fuel delivery volume and fuel
pressure is a fundamental part of
troubleshooting and diagnosing the
engine management system. Fuel
pressure directly influences fuel
delivery. Procedures for measuring the
fuel pressure and fuel volume are
given in = 160 Fuel Tank and Fuel

Pump.

Relieving fuel pressure
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The fuel system retains fuel pressure in
the system when the engine is turned
off. To prevent fuel from spraying on a
hot engine, system fuel pressure
should be relieved before
disconnecting fuel lines. One method
is to tightly wrap a shop towel around a
fuel line fitting and loosen or
disconnect the fitting.

Cleanliness is essential when working
with fuel circuit components.
Thoroughly clean the unions before
disconnecting fuel lines.

WARNING!

* Gasoline is highly flammable

and its vapors are explosive. Do
not smoke or work on a car near
heaters or other fire hazards
when diagnosing and repairing
fuel system problems. Have a
fire extinguisher available in
case of an emergency.

When working on an open fuel
system, wear suitable hand
protection. Prolonged contact
with fuel can cause illnesses
and skin disorders.

< Remove interior ventilation microfilter

housing.

¢ Remove upper cover and
microfilter.

¢ Open wiring harness loom (A) and
move wiring out of way.

¢ Unfasten screws (B) and remove
lower microfilter housing.
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< Remove fuel rail cover by prying off nut
covers (arrows) and removing nuts.

4 Unscrew schraeder valve cap (arrow)
from fuel rail. Unscrew fuel tank cap to
release pressure to vent tank.

- Using a brief burst of compressed
air (maximum of 3 bar or 43.5 psi)
blow fuel back through return line
into fuel tank.

WARNING!

*  Fuel in fuel line is under

pressure (approx. 3 - 5 bar or 45
-75 psi) and 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. Catch
and dispose of escaped fuel.
Plug all open fuel lines.

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

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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130-3

Component
Replacement

After diagnosing and replacing a faulty
engine management component, be
sure to use a BMW-compatible scan
tool to check and clear the fault
memory in the ECM. Diagnostic trouble
codes are given in = OBD On Board
Diagnostics at the back of this book.

Fuel rail and injectors,
removing and installing

- Disconnect negative (-) battery
cable.

CAUTION!

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

< Remove housing for microfilter for
interior ventilation.

¢ Remove upper cover and
microfilter.

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

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

< Remove fuel rail cover by prying off nut
covers (arrows) and removing nuts.
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<  Working above engine, disconnect
electrical harness connectors:

¢ VANOS control unit harness
connector (A)

¢ Connectors for oxygen sensors

(B)

¢ Connector for intake air
temperature sensor (C)

CAUTION!

Mark oxygen sensor harness
connectors in order to avoid
reversing them during installation.
Incorrect reconnection can cause
serious engine damage.

< Disconnect fuel injector electrical
connectors from injectors:

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

¢ Repeat for all injectors.

¢ Lift off connector loom and set
aside.

4 Unscrew schraeder valve cap (arrow)
from fuel rail. Unscrew fuel tank cap to
release pressure to vent tank.

- Using a brief burst of compressed
air (maximum of 3 bar or 43.5 psi)
blow fuel back through return line
into fuel tank.
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m 2 WARNINGE
Qo800

* 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 tank
or lines.

- 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.

- Remove protective engine splash
guard.

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

Note:

MS 42.0 vehicle shown. Fuel line
arrangement on MS 43.0 vehicles
varies from that shown. The MS 43.0
system uses a non-return fuel rail. Only
a single fuel line leads to the engine
compartment.

< Disconnect fuel hose(s) from fuel
line(s) (arrows) using special fuel line
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removal tool 16 1 050 or equivalent.
Seal off fuel line(s) with BMW special
tools 13 5 281/13 5 282.

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 all open fuel
lines.

< Remove fuel rail mounting bolts
(arrows).

¢ Carefully pry fuel rail off manifold.

¢ Separate fuel line support bracket
at rear of intake manifold.

¢ Guide fuel line(s) out of rear of
engine compartment while lifting
fuel rail out.

< Remove individual injectors:

* Pry retaining clip from injector (1).

¢ Pull injector from rail (2).

- Installation is reverse of removal.

¢ Fit new O-rings when installing
injectors. For ease of installation,
lightly lubricate all fuel system
O-rings with assembly lubricant.

¢ Check that injector electrical
connections are correctly fitted
and that injectors are fully seated
prior to installing fuel rail mounting
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bolts.

¢ Replace any wire ties removed
during removal procedure.

CAUTION!

Replace any flexible fuel lines which
were pinched shut during testing.

Fuel pressure regulator,

replacing
E46 fuel pressure regulator
location
DME MS 42.0 under left side of
car, in 3/2-way
valve
DME MS 43.0 under left side of
car, in fuel filter

<  On models with DME MS 43.0, the fuel
pressure regulator (arrow) is an integral
part of the fuel filter. Fuel filter
replacement procedure is covered in =
020 Maintenance.

Fuel pressure regulato < DME MS 42.0: Working under car
' DME MS 42.0 : § below driver's seat, remove protective
: T AT e cover from below fuel pressure
- 2 AN regulator (arrow).

- Disconnect vacuum hose (A) from
fuel pressure regulator.

i =
~rigs
.--I"- it
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- Remove locking spring clip
retaining fuel pressure regulator.

- Wrap a shop rag around
regulator, then remove regulator
from 3/2 way valve by pulling
straight down.

- Installation is reverse of removal.
Replace sealing O-rings.

Mass air flow (MAF) sensor,
removing and installing

CAUTION!

Be sure the ignition is OFF before
replacing DME system components.

4 Loosen hose clamp (A) and pull intake
air duct from mass air flow (MAF)
Sensor.

- Disconnect electrical harness
connector (B) and unclip fasteners
(C).

- Remove sensor. Inspect protective
screen in sensor housing. Replace
sensor if screen is damaged.

- Inspect air intake ducting for
damage and cracks. Replace
rubber parts as necessary.

- Installation is reverse of removal.

¢ Replace sealing O-ring between
sensor and air filter housing.

Note:
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No adjustment to air flow sensor is
possible.

Engine coolant temperature
(ECT) sensor, replacing

The engine coolant temperature (ECT)
sensor is located toward the rear of the
cylinder head below intake runner no.
6. Intake manifold removal is required
to access the ECT sensor.

CAUTION!

Be sure the ignition is OFF before
replacing DME system components.

- Remove intake manifold as
described in = 110 Engine
Removal and Installation.

WARNING!

Due to risk of personal injury, be
sure the engine is cold before
beginning the removal procedure.

<  Working at rear of cylinder head,
disconnect harness connector (arrow)
from ECT sensor.

- Remove sensor. Catch any
coolant that leaks out with shop
rags.

- Installation is reverse of removal.

¢ Use a new copper sealing washer
when installing new sensor.

¢ Replace lost coolant.

Tightening torque

7 of 19 2/25/2009 9:55 PM



Fuel Injection http://ebahn.bentleypublishers.conVBMW/3/E46/Repair%20Manuals/1...

Tightening torque

ECT sensor to
cylinder head 13 Nm (10 ft-Ib)

Intake air temperature (IAT)
sensor, replacing

The intake air temperature (IAT) sensor
is located at the top center of the intake
manifold. The intake air temperature
sensor functions to adapt or fine tune
the fuel mixture and engine timing
based on varying intake air
temperatures.

< Remove housing for microfilter for
interior ventilation.

4 Remove upper cover and
microfilter.

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

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

< Remove fuel rail cover by prying off
plastic covers (arrows) and removing
nuts.

4 Remove electrical harness connector
(arrow) from IAT sensor.

CAUTION!

Be sure the ignition is OFF.
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- Depress locking clip on side of
temperature sensor and pull
straight out of intake manifold.

- Installation is reverse of removal.

¢ Use a new sealing O-ring at base
of sensor and lubricate with
assembly lubricant for ease of
installation.

Throttle assembly, removing
and installing

Some throttle assembly faults will reset
the engine control module (ECM)
adaptation values. BMW's diagnostic
tool (DIS or MoDiC) or aftermarket
equivalent tool is necessary to reset
ECM adaptations after throttle
assembly replacement.

CAUTION!

After replacement of the throttle
valve assembly, and/or on MS 43.0
systems the pedal position sensor,
an adaption procedure must be
performed using the factory scan
tool or equivalent. The vehicle will
not start unless this adaption
procedure is carried out.

Disconnect battery negative (-) cable in
luggage compartment.

CAUTION!

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

< Remove complete air filter housing:
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4 Disconnect vacuum line at intake
boot (A).

4 Disconnect electrical harness
connector on mass air flow sensor
(B).

¢ Release mass air flow sensor clips
(C).

¢ Remove filter housing mounting
screws (D).

¢ Disconnect air duct connections
(E) and lift complete air filter
housing out of engine
compartment, pulling it forward
away from mass air flow sensor.

Note:

In this step, mass air flow sensor
remains attached to rubber air duct.

4 Loosen clamps 2 and 8 and remove

mass air flow sensor and air ducts.
1 - Throttle assembly

2 - Hose clamp 77 - 84 mm
3 - Y-duct

4 - Air duct

5 - Hose clamp 83 - 90 mm
6 - Mass air flow sensor

7 - Idle control valve

8 - Hose clamp 28 - 33 mm

9 - Hose clamp 77 - 84 mm

< On MS 42.0 vehicles: Pull throttle cable
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upwards out of rubber retainer (A) and
unhook ball end of cable (B) from
throttle actuator.

< Remove nuts and bolt (arrows)
retaining wiring harness conduit to
throttle body.

< Working at throttle housing: Turn
harness plug (arrow) counterclockwise
and remove.

<  Working at side of intake manifold,
disconnect electrical harness
connectors:

¢ [dle control valve (A)

¢ Intake manifold resonance valve

(B)
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<  Disconnect electrical harness
connectors (arrows) at oil pressure
sender and oil temperature sender at
base of ail filter housing.

< Remove dipstick guide tube:

¢ Disconnect wiring harness
brackets from tube (A).

¢ Unclip fuel lines from tube (B).

¢ Remove lower guide tube
mounting bolt (C). Pull out
dipstick guide tube.

< If necessary, disconnect electrical
harness connector at fuel tank venting
valve (A). Disconnect hose at quick
disconnect fitting (arrow).

- Remove throttle assembly
mounting screws at all corners

s
_"f' and pull assembly off manifold.

I

il

- Installation is reverse of removal.

¢ Replace sealing ring between
throttle assembly and intake
manifold.
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¢ Reattach throttle assembly
harness connector with care.
Arrow on fully tightened connector
must line up with corresponding
arrow on throttle assembly
housing.

¢ On DME MS 42.0: Reattach
throttle cable and adjust as
described later.

¢ Use BMW scan tool to reset ECM
adaptation values.

Throttle cable, adjusting (MS
42.0)

Models with DME MS 42.0 are
equipped with a throttle cable. Cable
adjustment should be adjusted any
time it is disconnected or replaced.
This procedure requires the factory
scan tool or an equivalent to read and
adjust throttle angle. It is
recommended that procedure be done
by an authorized BMW dealer service
department.

< Basic adjustment:

¢ Ensure that at idle (accelerator
pedal in rest position) throttle
cable has detectable play at
throttle lever attaching point. Play
must not exceed maximum
allowable.

¢ Adjust by turning knurled adjustor
(arrow) on end of throttle cable
sheath at throttle housing.

Throttle cable clearance
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Throttle cable clearance

Max. play at
throttle plate lever | 3 mm (0.125in.)

- Full throttle adjustment (manual
transmission):

¢ With ignition key on press pedal
fully to stop. Check throttle angle
using scan tool. Adjust pedal stop
if necessary.

Throttle angle specifications

Manual
transmisssion:

Full throttle 80° - 84°

- Full throttle adjustment (automatic
transmission):

¢ With ignition key on, press
accelerator until pedal touches
kickdown stop. Check throttle
angle. Press accelerator pedal
down beyond kickdown stop
pressure point. Check throttle
angle. Adjust kickdown stop if
necessary, recheck.

¢ Press accelerator down fully
against stop. Check throttle angle.

¢ Use scan tool diagnostic program
or road test vehicle to confirm
transmission downshifts when
kickdown is actuated.

Throttle angle specifications

Automatic
transmission:
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Throttle angle specifications

Kickdown stop

contacted 76° - 80°
Kickdown pressure

point range 84° - 88°
Full-load downshift 100%

Idle speed control valve,
replacing

The idle speed control valve is
mounted under the intake manifold
adjacent to the dipstick tube bracket.
The valve can be removed with the
manifold in place, although the job is
easier if the manifold is first removed.
Intake manifold removal is described in
= 113 Cylinder Head Removal and
Installation.

- Disconnect battery negative (-)
cable in trunk.

CAUTION!

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

< Remove complete air filter housing:

4 Disconnect vacuum line at intake
boot (A).

¢ Disconnect electrical harness
connector on mass air flow sensor
(B).

¢ Release mass air flow sensor clips
(C).
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<

<

¢ Remove filter housing mounting
screws (D).

¢ Disconnect air duct connections
(E) and lift complete air filter
housing out of engine
compartment, pulling it forward
away from mass air flow sensor.

Note:

In this step, mass air flow sensor
remains attached to intake duct.

Loosen clamps 2 and 8 and remove
mass air flow sensor and air ducts.

1 - Throttle assembly

2 - Hose clamp 77 - 84 mm
3 - Y-duct

4 - Air duct

5- Hose clamp 83 - 90 mm
6 - Mass air flow sensor

7 - Idle control valve

8 - Hose clamp 28 - 33 mm

9 - Hose clamp 77 - 84 mm

DME MS 42.0: Pull throttle cable
upwards out of rubber retainer (A) but
leave attached to throttle actuator (B).
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<  Working at side of intake manifold,
disconnect electrical harness
connectors:

¢ Idle control valve (A)

4 Intake manifold resonance valve

(B)

- Disconnect bypass hose from idle
control valve.

- Remove idle control valve:

¢ Remove idle control valve bracket
mounting fasteners.

¢ Slide control valve with bracket out
from between intake manifold and
throttle assembly.

¢ Pull control valve from rubber
retainer.

- Installation is reverse of removal.

¢ Use new gaskets and O-ring seals
when installing. Use assembly
lubricant to facilitate reassembly.

4 Install idle control valve rubber
seal in intake manifold first, then
insert control valve.

¢ Similarly, install mass air flow
sensor into intake duct, then
install to throttle assembly.

Engine control module (ECM),
removing and installing
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Note:

Replacement ECMs must be coded with
application information (i.e. engine
code, transmission type, etc.) prior to
installation. Consult an authorized
BMW dealer before replacing the ECM.
Alternatively, coded ECMs may be
available at an additional cost.

- Disconnect negative (-) battery
cable. Wait at least three minutes.

CAUTION!

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

- Remove E-box cover at left rear of
engine compartment. Cover is
retained with four captive screws.

< ECM (arrow) is located in right rear of
E-box, as identified with five electrical
harness connectors.

<  Disconnect ECM harness connectors
by releasing lock on each plug and
pivoting lever. Pull all five connector up
and off ECM.

- Remove ECM from retaining
brackets and pull from its holder.
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- Installation is reverse of removal.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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130-4

ECM Pin Assignments

ECM pin assignments are given in =
Table b. ECM pin assignment-DME
MS 42.0 and MS 43.0. This information
may be helpful when diagnosing faults
to or from the ECM. If all inputs and
wiring are OK but operational problems
still exist, the ECM itself may be faulty.

Generally, absence of voltage or
continuity means there is a wiring or
connector problem. Test results with
incorrect values do not necessarily
mean that a component is faulty.
Check for loose, broken or corroded
connections and wiring before
replacing components. If the results
are still incorrect, check the component
itself.

For engine management system
electrical schematics, see Electrical
Wiring Diagrams.

CAUTION!

*  Always wait at least three

minutes after turning off the
ignition before removing the
connector from the engine
control module (ECM). If the
connector is removed before
this time, residual power in the
system relay may damage the
ECM.

Always connect or disconnect
the control module connector
and meter probes with the
ignition off.

When making checks at the ECM itself,
a breakout box should be used to allow
tests to be made with the connector
attached to the ECM. This also
prevents damage to the small terminals

1 0f9 2/25/2009 9:56 PM



Fuel Injection

2 of 9

http://ebahn.bentleypublishers.conVBMW/3/E46/Repair%20Manuals/1...

in the connector. As an alternative, the
harness connector housing can be
separated so that electrical checks can

be made from the back of the
connector.

Table b. ECM pin assignment-DME MS 42.0 and MS 43.0

Connector X60001 9-pin black

Pin Signal Component/function Notes
1 Output Terminal 15 Unloader relay terminal 15
2 not used
3 not used
4 Ground Ground Ground point
5 Ground Ground Ground connector
6 Ground Ground Ground connector
7 Input Terminal 30 (Fuse 80 B+ Terminal
amp)
8 Input Voltage supply (Fuse 2) | Fuse carrier, engine electronics
9 Input Voltage supply Fuse carrier, engine electronics

Connector X60002 24-pin black

Pin Signal Component/function Notes

1 Input Heater, precatalyst Heated oxygen sensor 1 in
oxygen sensor 1 front of catalytic converter

2 not used

3 Input/output CAN bus signal, low Transmission control module

4 Input/output CAN bus signal, high Transmission control module

5 not used

6 Input/output Transmit diagnosis line | Transmission control module
(TXD) data link signal

7 Input Heater, post-catalyst Heated oxygen sensor 1
oxygen sensor 1 behind catalytic converter

8 not used
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Connector X60002 24-pin black

Pin Signal Component/function Notes

9 not used

10 not used

11 not used

12 Input Signal, 3/2-way valve, 3/2 way valve, running losses
running losses (MS (MS 42.0)
42.0)

13 Input Heater, precatalyst Heated oxygen sensor 2 in
oxygen sensor 2 front of catalytic converter

14 Input Signal, precatalyst Heated oxygen sensor 1 in
oxygen sensor 1 front of catalytic converter

15 Input Signal, precatalyst Heated oxygen sensor 2 in
oxygen sensor 2 front of catalytic converter

16 Input Signal, post-catalyst Heated oxygen sensor 1
oxygen sensor 1 behind catalytic converter

17 not used

18 Input Signal, post-catalyst Heated oxygen sensor 2
oxygen sensor 2 behind catalytic converter

19 Input Heater, post catalyst Heated oxygen sensor 2
oxygen sensor 2 behind catalytic converter

20 Ground Ground, precatalyst Heated oxygen sensor 1 in
oxygen sensor 1 front of catalytic converter

21 Ground Ground, precatalyst Heated oxygen sensor 2 in
oxygen sensor 2 front of catalytic converter

22 Ground Ground, post-catalyst Heated oxygen sensor 1
oxygen sensor 1 behind catalytic converter

23 Input DME main relay signal | DME main relay
activation

24 Ground Ground, post-catalyst Heated oxygen sensor 2

oxygen sensor 2

behind catalytic converter

Connector X60003 52-pin black

Pin

Signal

Component/function

Notes

1

Input

Signal, mass air flow

Hot film mass air flow sensor
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Connector X60003 52-pin black

Pin Signal Component/function Notes
sensor

2 Input Signal, exhaust Camshaft position sensor Il
camshaft sensor 1

3 Input Signal, suction jet pump | Suction jet pump valve
valve (2.8 L, 3.0L)

4 Output Throttle valve supply Throttle valve (MS 42.0)
(MS 42.0)

5 Input Signal, intake camshaft | Camshaft position sensor |
position sensor

6 not used

7 Output Throttle valve supply Throttle valve

8 Input Signal, crankshaft Crankshaft position sensor
position sensor

9 Input Signal, pedal position Throttle valve (MS 42.0)
sensor 2 (MS 42.0)

10 Input Signal, throttle position | Throttle valve
potentiometer 2

11 not used

12 Input Feedback signal, Starter
engine start

13 Input Signal, battery charge Generator (Alternator)
indicator lamp

14 Ground Ground, throttle position | Throttle valve (MS 42.0)
sensor (MS 42.0)

15 Ground Ground, exhaust Camshaft position sensor Il
camshaft sensor 1

16 Input Signal, pedal position Throttle valve (MS 42.0)
sensor 1 (MS 42.0)

17 Ground Ground, mass air flow Hot film mass air flow sensor
sensor

18 Ground Ground, intake Camshaft position sensor |

camshaft sensor 1
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Connector X60003 52-pin black

Pin Signal Component/function Notes

19 Input Signal, throttle Throttle valve
potentiometer 1

20 Ground Ground, throttle position | Throttle valve
sensor

21 Ground Ground, crankshaft Crankshaft position sensor
position sensor

22 Output Signal, intake air Intake air temperature sensor
temperature

23 Ground Ground, intake air Intake air temperature sensor
temperature sensor

24 Output Signal, coolant Coolant temperature sensor
temperature sensor

25 Ground Ground, coolant Coolant temperature sensor
temperature sensor

26 Input Signal, oil pressure Oil pressure switch

27 Output Signal, engine oil Oil temperature sensor
temperature

28 Ground Ground, engine oil Oil temperature sensor
temperature sensor

29 Output Signal, knock sensor Knock sensor

30 Output Signal, knock sensor Knock sensor

31 Output Signal, knock sensor Knock sensor

32 Output Signal, knock sensor Knock sensor

33 Input Signal, cylinder 1 fuel Cylinder 1 fuel injector
injector

34 Input Signal, cylinder 2 fuel Cylinder 2 fuel injector
injector

35 Input Signal, cylinder 3 fuel Cylinder 3 fuel injector
injector

36 Input Signal, cylinder 4 fuel Cylinder 4 fuel injector
injector

37 Input Signal, cylinder 5 fuel Cylinder 5 fuel injector

injector
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Connector X60003 52-pin black

Pin Signal Component/function Notes

38 Input Signal, cylinder 6 fuel Cylinder 6 fuel injector
injector

39 Input Signal, oil level sensor | Oil level sensor

40 Input Signal, VANOS inlet VANOS inlet valve
valve

41 Input Signal, VANOS outlet VANOS outlet valve
valve

42 Input Signal, evaporative Evaporative emissions valve
emissions valve

43 Input Signal, throttle valve Throttle valve
drive

44 Input Signal, throttle valve Throttle valve
drive

45 Input Signal, engine coolant | Engine coolant thermostat
thermostat (map controlled)

46 Input Signal, close idle speed | Idle speed control valve
control valve

47 Input Signal, open idle speed | Idle speed control valve
control valve

48 Ground Signal shield, knock Shield, knock sensor
sensor

49 Input Signal, resonance valve | Resonance valve intake system
intake system

50 not used

51 not used

52 Input Signal, secondary air Secondary air injection valve

injection pump valve

Connector X60004 40-pin black

Pin

Signal

Component/function

Notes

1

Input

Signal, battery charge
indicator lamp

Instrument cluster control unit
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Connector X60004 40-pin black

Pin Signal Component/function Notes

2 Input Feedback signal, Instrument cluster control
engine start module

3 Input Signal, secondary air Secondary air injection pump
injection pump relay

4 Input Signal, electric fan Auxiliary fan motor

5 not used

6 not used

7 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

8 Signal, pedal position Pedal position sensor (PWG)
sensor (PWG) (MS (MS 43.0)
43.0)

9 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

10 Input Signal, fuel pump relay | Fuel pump relay 1
1

11 Input Signal, oil pressure Instrument cluster control
switch module

12 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

13 Signal, pedal position Pedal position sensor (PWG)
sensor (PWG) (MS (MS 43.0)
43.0)

14 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

15 not used

16 not used

17 Input Speed signal (MS 42.0 | Data link connector OBDII 16
up to 6-00)(MS 42.0 pin connector)
from 6-00 and MS 43.0)

18 not used

19 not used
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Connector X60004 40-pin black

Pin Signal Component/function Notes

20 Output Diagnostic module tank | Leak detection (DMTL) (MS
leak (DMTL) detection 43.0)
(MS 43.0)

21 Input Signal, oil level sensor | Instrument cluster control

module

22 Input Signal, processed ABS/ASC module, ABS/DSC
wheel speed, right rear | module

23 Output Signal, clutch pedal Clutch pedal position switch
position switch

24 Input Signal, brake light Light switching center control
switch unit

25 not used

26 Input Terminal 15 Fuse F29

27 Output Voltage supply, Volute spring
multifunction steering
wheel

28 Input Signal, brake light Brake light switch
switch

29 Input Signal, relay, A/C A/C compressor relay
compressor

30 Signal, leakage Leakage diagnosis pumpLeak
diagnosis pump (MS detection (MS 43.0)
42.0)Signal diagnostic
module (MS43.0)

31 not used

32 Input/output Transmit diagnosis line | Data link connector (MS
(TXD) data link signal 42.0)OBD Il connector (MS

43.0)

33 Input Electronic vehicle Electronic immobilizer control
immobilization module

34 Signal, leakage Leakage diagnosis pump (LDP)
diagnosis pump (LDP) | (MS 42.0)
(MS 42.0)

35 not used

36 Input/output CAN bus signal, high Connector, CAN bus
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Connector X60004 40-pin black

Pin Signal Component/function Notes

37 Input/output CAN bus signal, low Connector, CAN bus

38 Ground Ground, coolant outlet | Temperature sensor
temperature sensor

39 Output Signal, coolant outlet Temperature sensor
temperature

40 not used

Connector X60005 9-pin black

Pin Signal Component/function Notes

1 Input Signal, ignition coil 3 Ignition coil 3

2 Input Signal, ignition coil 2 Ignition coil 2

3 Input Signal, ignition coil 1 Ignition coil 1

4 not used

5 Ground Ground Ground connector
6 Ground Ground Ground connector
7 Input Signal, ignition coil 6 Ignition coil 6

8 Input Signal, ignition coil 5 Ignition coil 5

9 Input Signal, ignition coil 4 Ignition coil 4

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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170-1

General

This section covers component repair
information for the engine cooling
system.

The E46 cooling system uses a
centrifugal-type belt-driven coolant
pump, an electric primary cooling fan,
and an electrically heated thermostat.
The cooling system is unique in that
the cooling fan and the thermostat are
controlled and monitored by the DME
engine management system.
Therefore, cooling system faults can be
diagnosed using an appropriate scan
tool.

Special tools
Special tools are necessary for fan

clutch removal and pressure testing
the cooling system.

4 Cooling fan counterhold wrench BMW
11 5030

4 Cooling fan wrench BMW 11 5 040

C 4  Cooling system pressure tester BMW
17 0 002/17 0 005
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2 of 6

<  Expansion tank cap test adapter BMW

D 17 0 007

Cooling system (DME MS 42.0)

Cooling system
(DME MS 42.0)

Engine
coolant
temperatur
= —— SENSOr (EC

Electri-::ally

Radiator outlet | heated
temperature sensor ~& thermostat
~
eyE

Expansion
tank

to
electric

| -'"‘A‘

- _-_1“"" ATF cooler thermostat

e e R

- =ATF cooler
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Coolant pump

A centrifugal-type coolant pump is
mounted to the front of the engine. The
belt-driven pump circulates coolant
through the system whenever the engine
iS running.

Thermostat

<  An electrically heated thermostat
regulates the engine coolant

Slament Connaciion temperature and is controlled by the
Y, e / DME control module. The heated
[ thermostat allows the engine to be

Wax core -

operated at higher temperatures at idle
and at part throttle. Having the ability to
control the engine coolant temperature
electronically results in improved
emissions and performance. Problems
with the heated thermostat can be
diagnosed using a compatible scan tool.

Radiator and expansion tank

The radiator is a crossflow design. An
expansion tank provides for coolant
expansion at higher temperatures and
easy monitoring of the coolant level.

On cars with automatic transmission,
ATF is circulated through an additional
heat exchanger (ATF cooler).

Cooling fan (primary)

© 4 The are two cooling fan configurations
used on the cars covered by this
c manual, depending on transmission
ECM
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application.
AC compressor
Sional On cars with automatic transmissions,

o H ? o the main fan is electric and mounted on
the bumper side of the radiator. The fan
is controlled by the DME control module

Fan Auto. climate contral via the output final stage. Additionally a
control inputs via CAN bus belt-driven fan via a viscous fluid

signal

| + coupling (clutch) is attached to the front

of the coolant pump. The fan clutch
final stage

controls the speed of the fan based on
engine compartment temperature.

Radiator
outlat temp.
Sensor

On cars with manual transmissions, a
single multi-speed electric cooling fan is
used. The fan is mounted on the engine
side of the radiator and controlled by the
DME control module via the output final

stage.

On both configurations, the output final
stage is mounted on the fan housing,
next to the fan motor. The fan is
operated using a pulse width modulated
(PWM) signal and is protected by a
50-amp fuse. Electric fan activation is
based on the following inputs to the
ECM:

¢ Radiator outlet temperature

¢ Catalyst temperature (calculated
temperature)

¢ Vehicle speed

¢ Battery voltage

¢ AJ/C pressure (calculated pressure)

When the vehicle is first started, The
ECM activates the electric fan briefly at
20% of its maximum speed, then
switches off. This is for diagnostic
monitoring. The voltage generated by
the fan when it slows down (acting as a
generator) must match the stored ‘'rpm’
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values in the fan power output stage to
confirm that the fan is operating
correctly.

Note:

¢ |fthe ECM stored a cooling fan
fault, check that the fan is not
seized and that is spins freely.

¢ When A/C is switched ON, the
electric fan is not immediately
turned on.

¢ After the engine is switched OFF,
the fan may continue to run at
varying speeds for up to 10 minutes,
based on calculated catalyst
temperature.

Warnings and cautions

The following warnings and cautions
should be observed when working on
the cooling system.

WARNING!

*  Atnormal operating temperature

the cooling system is
pressurized. Allow the system to
cool as long as possible before
opening-a minimum of an
hour-then release the cap slowly
to allow safe release of pressure.

Releasing the cooling system
pressure lowers the coolant
boiling point and the coolant may
boil suddenly. Use heavy gloves
and wear eye and face protection
to guard against scalding.

Use extreme care when draining
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and disposing of engine coolant.
Coolant is poisonous and lethal
to humans and pets. Pets are
attracted to coolant because of its
sweet smell and taste. Consult a
veterinarian immediately if
coolant is ingested by an animal.

CAUTION!

*

Avoid adding cold water to the
coolant while the engine is hot or
overheated. If it is necessary to
add coolant to a hot system, do
so only with the engine running
and coolant pump turning.

To avoid excess silicate gel
precipitation in the cooling
system and loss of cooling
capacity, use BMW coolant or
equivalent low silicate antifreeze.

If oil enters the cooling system,
the radiator, expansion tank and
heating circuit must be flushed
with cleaning agent. BMW
recommends removal of the
radiator and expansion tank to
flush.

When working on the cooling
system, cover the alternator to
protect it against coolant drips.

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

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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170-2

Troubleshooting

Begin the diagnosis of cooling system
problems with a thorough visual
inspection. If no visual faults are found,
it is recommend that the DME system
be checked for stored diagnostic fault
codes (DTCs) using BMW scan tools
DIS (Diagnostic Information System) or
MoDiC (Mobile Diagnostic Computer) or
an aftermarket equivalent.

Common cooling system faults can be
grouped into one of four categories:

¢ Cooling system leaks
¢ Poor coolant circulation
¢ Radiator cooling fan faults

¢ Electrical/electronic faults

Be sure to check the condition and
tension of the coolant pump drive belt.
Check hoses for cracks or softness.
Check clamps for looseness. Check
the coolant level and check for
evidence of coolant leaks from the
engine.

Check that the radiator fins are not
blocked with dirt or debris. Clean the
radiator using low-pressure water or
compressed air. Blow outward, from
the engine side out.

<4 To check coolant pump:

¢ Lever tensioner clockwise using
wrench on hex (large arrow) and
slip belt off pulley.

¢ Firmly grasp opposite sides of
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pulley and check for play in all
directions.

¢ Spin pulley and check that shaft
runs smoothly without play.

Note:

0013018

The coolant provides lubrication for the
pump shaft, so an occasional drop of
coolant leaking from the pump is
acceptable. If coolant drips steadily
from the vent hole, the pump should be
replaced.

The cooling system becomes
pressurized at normal operating
temperature, which raises the boiling
point of the coolant. Leaks may prevent
the system from becoming pressurized,
allowing the coolant to boil at a lower
temperature. If visual evidence is
inconclusive, a cooling system
pressure test can help to pinpoint
hard-to-find leaks.

If the cooling system is full of coolant
and holds pressure, the next most
probable causes of overheating are:

¢ Faulty radiator fan or DME control
circuit. Use an appropriate scan
tool to interrogate the DME control
module for faults.

¢ Loose or worn drive belt.

¢ Failed thermostat or coolant pump
impeller. Some pumps may be
fitted with plastic impellers.

¢ Clogged/plugged radiator or
coolant passages.

Cooling system pressure test
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A cooling system pressure test is used
to check for internal leaks. Some of the
common sources of internal leaks are a
faulty cylinder head gasket, a cracked
cylinder head, or a cracked cylinder
block.

To do a cooling system pressure test, a
special pressure tester is needed.

WARNING!

At normal operating temperature the
cooling system is pressurized. Allow
the system to cool before opening.
Release the cap slowly to allow safe
release of pressure.

<  With engine cold, install pressure

tester (BMW special tools 17 0 002/17
0 005 or equivalent) to expansion tank.
Pressurize system to specification
listed in = Table a.

¢ Pressure should not drop more
than 0.1 bar (1.45 psi) for at least
two minutes.

¢ If pressure drops rapidly and there
is no sign of external leakage,
cylinder head gasket may be
faulty. Perform compression and
leak-down tests as described in =
100 Engine—General

¢ Also test expansion tank cap
using pressure tester and correct
adapter (BMW special tool 17 0
007 or equivalent). Replace faulty
cap or cap gasket.

Table a. Cooling system test
pressures

Component Test pressure
Radiator 1.5 bar (21.75
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Table a. Cooling system test

pressures

Component Test pressure
psi)

Radiator cap 2 bar (29 psi)

CAUTION!

Exceeding the specified test
pressure could damage the radiator
or other system components.

Combustion chamber leak test

- If you suspect that combustion
chamber pressure is leaking into
the cooling system past the
cylinder head gasket, use an
exhaust gas analyzer to test the
vapors rising from the coolant at
the expansion tank.

CAUTION!

*  Use an extension tube above the

reservoir neck to maintain
distance between the top of the
coolant and the gas analyzer
nozzle. The gas analyzer is
easily damaged if it is allowed to
inhale liquid coolant.

While running engine to check
for causes of overheating,
observe coolant temperature
carefully in order to avoid
engine damage.

Thermostat, checking

If the engine overheats or runs too cool
and no other cooling system tests
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indicate trouble, the electrically heated
thermostat may be faulty.

Check for thermostat diagnostic fault
codes (DTCs) using BMW scan tools
DIS or MoDiC or equivalent. DTCs
pertaining to cooling system
malfunctions are listed in = Table b.
See also = OBD On Board Diagnostics
at the back of this manual.

Table b. Cooling system fault

codes

BMW | Explanation | Possible

fault cause(s)

code

10 Engine Faulty
coolant thermostat or
temperature | cooling fan.
out of Faulty wiring
predefined to cooling fan
range or

thermostat.

222 Insufficient Faulty
coolant thermostat.
temperature Faulty
signal to thermostat
permit closed | electrical
loop operation | circuit.

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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170-3

Cooling System Service

Coolant, draining and filling

WARNING!

Allow the cooling system to cool
before opening or draining the
cooling system.

- Raise front of car and support
safely.

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.

- Remove splash shield from under
engine.

<  Loosen radiator bleed screw at top
radiator fitting (arrow).

- Remove cap from radiator
expansion tank. Set temperature
controls to full warm.

- Place 3-gallon pail underneath
radiator.

4 Remove drain plug (arrow) on bottom
of radiator.

WARNING!
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Coolant is poisonous. It is especially
lethal to pets. Clean up spills
immediately and rinse the area with
water.

<  Place empty 3-gallon pail underneath

exhaust side of engine block. Loosen
and remove engine block coolant drain

plug (arrow).
Note:

The block drain plug is located on the
exhaust side of the engine block at
cylinder 2.

- Reinstall radiator and engine
block drain plugs using new
sealing washers.

- Before refilling radiator:

¢ Switch ignition to ON.

¢ Set temperature controls to full
warm.

4 Set blower control to low.

- Using a coolant mixture of 50%
antifreeze and 50% distilled water,
fill expansion tank slowly.
Continue until coolant emerges
from bleed screw. Cooling system
capacity is listed in = Table c.

Note:

¢ Be sure radiator bleed screw is
loose when filling cooling system.
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¢ Tap water may cause corrosion of
radiator, engine and coolant
hoses.

¢ Coolant can often be reused
provided it is clean and less than
two years old. Do not reuse
coolant when replacing damaged
engine parts. Contaminated
coolant may damage the engine or
cooling system.

Table c. Cooling system capacity

Engine Capacity
M52 TU/M54 8.4 liters (8.8 qt.)

Tightening torques

Engine block drain

plug to block 25 Nm (18 ft-Ib)
Radiator drain 2-3Nm (18 - 27
plug to radiator in-1b)

Cooling system, bleeding

Air may become trapped in the system
during cooling system service. Trapped
air can prevent proper coolant
circulation. Whenever the coolant is
drained and filled, the system should
be bled of trapped air.

4 Loosen bleed screw (arrow) on radiator
expansion tank.

- Set temperature controls in
passenger compartment to full
warm, set blower to low setting
and turn ignition to ON position
(do not start engine).
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- Slowly add coolant until it spills
from bleed screw. When coolant
spilling from bleed screws is free
of air bubbles, tighten screw.

< Run engine until it reaches operating
temperature.

¢ After engine has cooled, recheck
coolant level.

¢ Top up so that coolant level
indicator is at MAX.

CAUTION!

Always use genuine BMW coolant or
its equivalent to avoid the formation
of harmful, clogging deposits in the
cooling system. Use of other
antifreeze solutions may be harmful
to the cooling system.

Tightening torque

Radiator bleed
screw 2.5 Nm (22 in-Ib)

Viscous clutch cooling fan,
replacing (models with
automatic transmission)

<  To gain access to viscous clutch fan or
electric fan at front of the engine:

¢ Remove expansion rivets (arrows)
and remove intake duct.
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<

50f16

Working at top of fan shroud, remove
screw and expansion rivet (arrows)
holding fan shroud to radiator. Unclip
or disconnect electrical connector(s)
from right side of shroud.

Note:

Shroud is detached from radiator at this
point but can only be removed later
when fan and clutch assembly is
removed.

Using 32 mm wrench (BMW special
tool 11 5 040) on fan clutch nut
(arrow), turn wrench quickly in a
clockwise direction (working from front
of car) to loosen. Spin fan off coolant

pump.
Note:

¢ The radiator cooling fan nut (32
mm wrench) has left-hand threads.

¢ [f fan nut is difficult to loosen, use
BMW special tool 11 5 030 to
counterhold coolant pump pulley.

- Lift fan and shroud together out of
engine compartment.

- Toreplace fan clutch, remove fan
mounting bolts and separate
viscous clutch from fan.

- Installation is reverse of removal.

Tightening torques

Clutch nut to coolant pump (left-hand
threads)

without BMW tool
11 5040 40 Nm (29 ft-Ib)
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Tightening torques

with BMW tool 11
5040 30 Nm (22 ft-1b)

Fan to viscous
clutch 10 Nm (89 in-Ib)

Electric cooling fan, replacing
(models with manual
transmission)

On models with manual transmission,
the primary cooling fan is electrically
operated and is mounted on the engine
side of the radiator.

- Remove air intake duct as
described above.

<  Working at top of fan shroud, remove
screw and expansion rivet (arrows)
holding fan shroud to radiator. Unclip
or disconnect electrical connector(s)
from right side of shroud.

- Lift fan assembly straight up and
off radiator. If necessary, push
center top area of fan shroud
toward engine to unhook shroud
from radiator crossmember.

- Fan can be separated from
shroud on bench.

CAUTION!

Do not carry fan by the blades; it
may disturb the balance.

- Installation is reverse of removal.

Electric cooling fan, replacing
(models with automatic
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transmission)

The electric cooling fan on cars with
automatic transmission is mounted
behind the front bumper, in front of the
A/C condenser.

- Remove air intake duct as
described above.

- Remove front bumper. See = 510
Exterior Trim, Bumpers.

- Disconnect fan electrical
connector (arrow) on right side of
radiator shroud

<  Pull out plastic expansion rivets
(arrows) and remove cover from front
of fan.

< Remove fan mounting nuts (arrows)
and lift out fan.

- Installation is reverse of removal.
Install front bumper. See = 510
Exterior Trim, Bumpers.

Thermostat, replacing
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Coolant thermostat hgusing agsgmhly,.-ﬂ'f- < The electrically—heated thermostat is an

integral part of the thermostat housing.
The operation of the thermostat is
monitored by the DME control module.
If a faulty thermostat is suspected, the
DME control module should be
interrogated for stored fault codes
using an appropriate scan tool.

1 - Bolt M6

2 - Bolt M8

3 - Housing with heated thermostat
4 - Gasket
- Drain radiator and engine block as

described above under =
Coolant, draining and filling.

WARNING!

Allow cooling system to cool before
opening or draining the system.

- Remove air intake duct, cooling
fan and fan shroud as described
earlier.

- Disconnect electrical harness
connector from thermostat
housing.

4 Lever out retaining clips (arrows) and
pull hose fittings off housing.

- Unbolt and remove thermostat
housing from front of engine.
Loosen nut at top of engine lifting
eye to facilitate removal.

- Installation is reverse of removal,
noting the following:

¢ Keep sealing faces free of oil.
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¢ Use new sealing gasket.

¢ Fill system with coolant as
described under = Coolant,
draining and filling

Tightening torques

Engine block drain

plug to block 25 Nm (18 ft-Ib)
Radiator drain 2-3Nm (18 - 27
plug to radiator in-1b)

Coolant pump, replacing

Coolant pump
assembly

< The engine coolant pump is mounted
ce— in the front of the engine in the timing
chain cover.

1 - Bolt M6 -tighten to 10 Nm (89

e in-Ib)

2 - Drive pulley
3 - Coolant pump
4 - O-ring seal

5 - Nut M6 -tighten to 10 Nm (89
in-1b)

0021213

- Drain cooling system as described
earlier.

WARNING!

Allow cooling system to cool before
opening or draining system.

- Remove air intake duct, cooling
fan and fan shroud as described
earlier.
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i e i 4 Remove engine drive belt: Lever

b ~/ tensioner hex (large arrow) in
clockwise direction (facing engine) and
slip belt off coolant pump pulley.

Note:

Mark direction of drive belt rotation if
reusing belt.

- Remove coolant pump pulley bolts
and remove pulley from pump.

- Remove pump mounting nuts
(qty. 4).

LA, ) oosore Note:

The coolant pump is mounted on studs
and retained by nuts.

< Insert two M6 screws (arrows) in
tapped bores and tighten uniformly
until pump is free from timing chain
cover. (Thermostat and hoses have
been removed for visual access.)

- Installation is reverse of removal,
noting the following:

¢ Be sure to replace sealing O-ring
and gaskets.

¢ Coat O-ring with lubricant during
installation.

Tightening torques

Coolant pump to
timing chain cover | 10 Nm (89 in-lb)

Coolant pump
pulley to coolant
pump 10 Nm (89 in-Ib)

Engine block drain
plug to block 25 Nm (18 ft-Ib)
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Tightening torques

Radiator drain 2-3 Nm (18-27
plug to radiator in-1b)

Radiator, removing and
installing

- Raise front of car and support
safely.

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.

- Remove splash shield from under
engine.

- Drain radiator and engine block as
described earlier.

WARNING!

Allow cooling system to cool before
opening or draining system.

- Remove complete air filter
housing.

- Remove air intake duct, cooling
fan and fan shroud as described
earlier.

<  Working on left side of radiator, lever
out hose retaining clips and disconnect
coolant hose fittings from radiator (A)
and radiator expansion tank (B).
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< Working on ride side of radiator,
release hose retaining clips (A) and
disconnect lower coolant hose fitting
from radiator (B).

- Working underneath radiator,
disconnect harness connector
from coolant level sensor.

<  Where applicable, disconnect
automatic transmission fluid (ATF)
cooler lines from ATF cooler at quick
disconnect unions (arrows) as follows:

4 Push hose toward oil cooler.

¢ Press black locking ring into hose
fitting while pulling hose off
cooler.

CAUTION!

Be sure to have a drain pan ready to
catch spilled ATF.
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Note:

Alternatively, detach ATF cooler from
radiator by pulling up on quick release
clips and pulling cooler from radiator
tank.

< Remove plastic bolts at top of radiator
(arrows). Pull radiator up and out of
car.

- Installation is reverse of removal,
noting the following:

¢ Do not coat sealing O-rings with
anti-seize paste.

¢ Fill radiator and cooling system as
described under = Coolant,
draining and filling

¢ Check ATF level and, if necessary,
top up. See = 240 Automatic
Transmission.

Tightening torques

Engine block drain

plug to block 25 Nm (18 ft-lb)
Radiator drain 2-3Nm (18 - 27
plug to radiator in-1b)

Coolant expansion tank,
removing and installing

- Raise front of car and support
safely.

CAUTION!

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

- Remove splash shield from under
engine.

- Drain radiator and engine block as
described earlier.

WARNING!

Allow cooling system to cool before
opening or draining system.

- Remove complete air intake filter
housing.

<  Working at front of engine
compartment, remove expansion rivets
(arrows) retaining air intake duct to
radiator support and remove intake
duct.

< Release hose retaining clips and
disconnect coolant hose fittings (A and
B) from expansion tank.

- Working underneath radiator,
disconnect harness connector
from coolant level sensor.
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€ Remove coolant level sensor (9) by

twisting counterclockwise and pulling
out of bottom of tank.

1 - Thermostat (ATF heat exchanger)

2 - Expansion tank cap

3 - Label

4 - Radiator

5 - Mounting bracket

6 - Sealing O-ring

7 - Self-tapping screw

8 - Connector (ATF heat exchanger)

9 - Coolant level sensor

10 - Locking clip

- Pull out expansion tank by
detaching from radiator at top.

Then pull up from mounting
bracket at bottom.

- Installation is reverse of removal.

¢ Do not coat O-rings with anti-seize
paste.

¢ Fill radiator and cooling system as
described under = Coolant,
draining and filling

Tightening torques

Engine block drain
plug to block 25 Nm (18 ft-Ib)
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Tightening torques

Radiator drain 2-3Nm (18 - 27
plug to radiator in-1b)

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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200-1

General

This section covers the repairs related
to the clutch, manual and automatic
transmissions, shift linkages,
driveshafts, and transfer case (all
wheel drive vehicles only). For repairs
related to drive axles and front and rear
final drive differentials, see = 311
Front Axle Final Drive and = 331 Rear
Axle Final Drive.

Drivetrain

E46 models are equipped with a
longitudinal drivetrain. The
transmission is bolted directly to the
rear of the engine. In rear wheel drive
models, a driveshaft connects the
output shaft of the transmission to the
rear final drive. On all wheel drive
models, a transfer case is mounted to
the rear of the transmission, with drive
shafts leading to front and rear final
drive assemblies. Individual drive axles
with integrated constant velocity joints
transfer rotational power from the final
drive units to the drive wheels.

Manual transmission

=™ ZF manufactured manual transmission 4 Due to different power characteristics
: and performance requirements, three
different manual transmissions are
used in models covered by this
manual. Manual transmission
applications are given in = Table a.
Manual transmission applications.

Note:

For transmission gear ratio information
and repair information, see = 230
Manual Transmission.
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The manual transmissions use a single
clutch disc with dual-mass flywheel.
For further information, see = 210
Clutch.

Manual transmissions have a metal ID
plate mounted on the side of the
transmission. Do not rely on numbers
cast on the transmission case for
identification.

Model Year Engine Transmission
323i/Ci 1999 - 2000 M52 TU Getrag S5D 250G
325i/Ci 2000 - 2001 M54

328i/Ci 1999 - 2000 M52 TU ZF S5D 320Z
330i/Ci 2000 - 2001 M54

325xi330xi 2000 -2001 M54 ZF S5D 280Z

Automatic transmission

Two different automatic transmissions
are used, depending on model and
model year and/or production date. All of
the automatic transmissions are
electrohydraulically controlled with five
forward speeds. Automatic transmission
applications are given in = Table b.
Automatic transmission applications.

For automatic transmission repair
information, see = 240 Automatic
Transmission.

Transmission Identification codes for
automatic transmissions are located on
metal ID tags mounted to the body of the
transmission.

Note:

323 i/Ci and 328 i/Ci models
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manufactured from 08/98 to 03/00 are
equipped with the A5S 360R automatic
transmission. Vehicles produced after
03/00 use the A5S 3257 transmission.

< GM manufactured transmissions have
the ID tag located on the left hand side
of the transmission housing, behind the
transmission selector cable, just above
the transmission pan (arrow).

< ZF manufactured transmissions have the
ID tags mounted on the left side of the
rear of the transmissions, just above the
automatic transmission pan (arrow).

Table b. Automatic transmission applications

Model Year Engine Transmission
323i/Ci 1999 - 2000 M52TU GM AS5S 360R
328i/Ci 2000 - 2001 ZF A5S 325 Z
325i/Ci 2000 - 2001 M54 ZF A5S 325 Z
330i/Ci

325xi 2000 - 2001 M54 GM AS5S 390R
330xi

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
Transmission lubricants

3 0f3 2/25/2009 10:12 PM



Clutch http://ebahn.bentleypublishers.con/BMW/3/E46/Repair%20Manuals/2...

210-1

General

This repair group covers replacement
of the clutch mechanical and hydraulic
components. Read the procedure
through before beginning a job.

Note:

See = 200 Transmission—General for
transmission application information.

Special tools

The 3 Series BMW employs a
traditional style clutch layout with a self
adjusting clutch for manual
transmission cars. BMW suggests
some specific tools for fitting and
removing the self adjusting clutch
(SAC) assembly. These tools are
required for aligning and assembling
the clutch disk, as well as locking the
flywheel in place and aligning the SAC
assembly to the dual mass flywheel.

<  Flywheel locking tool BMW 11 2 170

< Pilot bearing removal tool BMW 11 2
B o 340

< Pilot bearing installation tool BMW 11 2

C Q 350
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<  Clutch lining gauge BMW 21 2 080

<  Clutch centering mandrel BMW 21 2
142

4  SAC clutch lock tool BMW 21 2 150

4  Clutch diaphragm tensioning too BMW

212160

4  SAC tensioning tool BMW 21 2 170
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4 SAC locating ring BMW 21 2 180

Copyright © 2006 Robert Bentley, Inc. All rights reserved.
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210-2

Clutch Hydraulics

The clutch is hydraulically actuated by
the master and slave cylinders. Clutch
disc wear is automatically taken up
through the self adjusting pressure
plate springs, making periodic
adjustments unnecessary.

A soft or spongy feel to the clutch
pedal, long pedal free-play, or grinding
noises from the gears while shifting
can all indicate problems with the
clutch hydraulics. In these
circumstances it is best to start with a
clutch fluid flush, followed, if
necessary, by replacement of the
hydraulic parts.

Note:

The clutch hydraulic system shares the
fluid reservoir and fluid with the brake
hydraulic system.

Clutch hydraulic system,
bleeding and flushing

If the clutch/brake fluid is murky or
muddy, or has not been changed
within the last two years, the system
should be flushed. Flushing the old
fluid from the clutch lines is done using
a brake system pressure bleeder.

- Raise and safely support vehicle.

- Remove under transmission
splash guard if applicable.

- Remove brake fluid reservoir cap.
Using a clean syringe, remove
brake fluid from reservoir. Refill
reservoir with clean DOT 4 brake
fluid.
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<  Attach pressure brake bleeder to fluid
reservoir and pump bleeder a few times
to pressurize hydraulic fluid system.

CAUTION!

+*

Do not exceed 2 bar (29 psi)
pressure at the fluid reservoir
when bleeding or flushing the
hydraulic system.

Brake fluid is poisonous, highly
corrosive and dangerous to the
environment. Wear safety
glasses and rubber gloves when
working with brake fluid. Do not
siphon brake fluid with your
mouth. Immediately clean away
any fluid spilled on painted
surfaces and wash with water,
as brake fluid will remove paint.

Always use new brake fluid from
a fresh, unopened container.
Brake fluid will absorb moisture
from the air. This can lead to
corrosion problems in the
hydraulic systems, and will also
lower the brake fluid’s boiling
point. Dispose of brake fluid

properly.

4 Connect a length of hose from clutch
slave cylinder ble