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E46 Sedan

400-1
General

This section covers system descriptions
and general information for the repair
groups found in 4 Body and 5 Body
Equipment.

E46 Sedan
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Body Assembly

The body styles of E46 cars covered by
this manual are the 4-door Sedan,
4-door Sport Wagon, 2-door Coupe
and 2-door Convertible. Body
dimensions vary slightly among
models. Dimensions are given in
inches.

E46 Sedan

*Dimensions with
M,__q_:_-ptlnnal maanrool

E46 Sedan

55.7
56.5 (AWD)

|-

58.8
-—— 58.4 (330
58.3 (AWD)

E46 Sport Wagon

E46 Sport Wagon

1 of 8 10:37 PM



Body - General

021274

E46 convertible

E46 Convertible
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E46 Coupe

E46 Coupe
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Body shell

The BMW 3 Series chassis is a unibody
design constructed of high strength
steel. Attaching parts, such as the front
fenders, rear quarter panels, doors,
trunk lid and hood are also constructed
of steel.

Computer aided design (CAD)
techniques have been used in refining
E46 body models to reduce vehicle
weight while retaining strength and
increasing torsional rigidity. For good
handling purposes, the more rigid the
structure the more precisely the
suspension can operate. High strength
steels now account for 50% of the body
shell weight. The body shell's resistance
to twisting forces has been almost
doubled over the previous 3 series
models. To help insure long-lasting
strength, 85% of the body (in surface
area) is made of galvanized steel. This
resists corrosion and maintains body
strength over time.
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The E46 body shell was designed so
that the vibrations of torsional twisting
and bending are separated into discrete
components and in the inaudible range.
The current Sedan design ensures that
the body twists at 29 hertz and bends at
26 hertz.

Exterior and aerodynamics

With its traditional styling features, such
as the kidney grille, circular headlights
behind a glass cover (for reasons of
streamlining), and the "kick" in the
rearmost roof pillar (C-pillar), the E46
can be immediately recognized as a
BMW.

Wind resistance. Windows bonded flush
to the body and the guided flow of
cooling air into the engine compartment
provide a good coefficient of drag (Cqg).

<  E46 cars have been designed for
balanced aerodynamics but not
necessarily an extremely low Cg.

¢ Alow coefficient of lift (Cj) promotes
stability at high speeds. The current
design has a front Cj of 0.08 and a
rear Cj of 0.10.

¢ Windshield wipers are designed for
effectiveness at speeds up to and
beyond 200 kph (124 mph).

¢ Body, window and exterior mirror
shapes have been refined for lower
wind noise and reduced soiling of
mirrors and windows. The Coupe's
side mirrors are specially shaped
and include five ribs (arrows) on
the top edge for further wind noise
reduction.

All this has resulted in a Cq of
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approximately 0.31 for the Sedan and
0.32 for the Coupe models.

Fenders. The exterior panels are
corrosion-resistant zinc coated
(galvanized) steel. The front fenders are
bolted on. For front fender replacement
information, see = 410 Fenders, Engine
Hood.

Bumpers. The front and rear bumpers
are clad in high quality deformable
plastic and provide protection with
virtually no damage to the bumper or the
vehicle at solid barrier impact speeds of
4 kph (2.5 mph). In addition to hydraulic
dampeners, which absorb the initial
impact energy, these bumpers are
backed by compressible tubes. These
deform in a controlled manner at impact
speeds greater than that for which
bumpers and hydraulic dampeners are
designed. This helps avoid expensive
damage to the body at impact speeds up
to 14 kph (9 mph).

Coupe models

The E46 Coupe is similar to the 4-door
Sedan, but has a more stretched and
sleeker appearance. Thus, with the
same wheelbase and identical length, it
looks different but still familiar.

The 2-door Coupe differs from the 4-door
(2-wheel drive) Sedan by a longer front
end, a flatter hood line with air slits, and
aroof 2.7 cm (1.1 in.) lower. Additional
differences include wider doors with
frameless windows, glass-covered
door-posts (B pillars) and a shorter and
lower trunk lid in the Coupe.

Convertible models
The E46 Convertible is an all-season

vehicle with a high level of functionality,
excellent interior comfort and acoustic
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refinement. Interior materials and colors,
the soft top and the light-alloy wheels
have been carefully matched.

Although the automatic Convertible roof
is standard, a hard-top in body color with
heated rear window is available as an
option for the cold season.

The Convertible body structure includes
many passive safety refinements over its
fixed-top counterparts.

¢ To achieve a more rigid underbody,
an aluminum reinforcement plate
(arrow) is bolted to the front
undercarriage and reinforcing struts
are bolted to the rear undercarriage.

Note:

The aluminum reinforcement plate is
used in all rear wheel drive E46 models
produced from December 2000.

¢ Transverse seat support
reinforcements in the floor pan
accommodates the new
seat-integrated seat belts (SGS).

¢ The windshield frame is reinforced
with stepped reinforcing tubes
which allow it to act as roll-over
protection.

4 The windshield is bonded into its
frame.

¢ There are tubular door
reinforcements.

¢ The rollover protection system is
tripped into position in a fraction of
second. With this feature, two bars
fully independent of each other
come up behind each rear-seat
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backrest when the vehicle is in
danger of turning over.

A Convertible body normally flexes and
vibrates, transferring oscillations to the
passenger compartment. In the E46
Convertible, BMW utilizes a unique
battery tray in the trunk as a vibration
dampening system to counteract this
oscillation.

CAUTION!

The E46 Convertible requires a special
battery which is designed for constant
vibration.

Information for the Convertible top and
its related mechanisms can be found =
541 Convertible Top .

Sport Wagon

Introduced in 2000, the E46 Sport
Wagon is identical to the E46 Sedan
from the front bumper to the B pillar
(middle door-post). From the B pillar
back the Sport Wagon features:

¢ Remodelled rear doors
¢ Tail gate and hinge mechanism

¢ Rear (tail gate) window that flips up
to open, independent from the
tailgate, held open by compact
torsional coil springs

¢ New rear bumper

¢ Roof rails (optional equipment)

Structural, safety and comfort features in
the Sport Wagon are comparable to the
E46 Sedan and Coupe.
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Sport Wagon capacities

Cargo capacity:

Rear seat backrest

435 liters (15.4

up cu. ft.)
Rear seat backrest 1345 liters
folded down (47.5 cu. ft.)

Load capacity:

In cargo
compartment 540 Kg (1191 Ib.)
On roof 75 Kg (165 1b.)
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Safety and Security
Features

A large number of new or improved
safety and security features are
incorporated in E46 cars.

Safety cage

The body safety cage is a continuation
of an established BMW concept for
passenger protection. Tubular impact
structures built into the body provide
protection against passenger injury
during front or rear impacts.

Door anchoring system

Each door is reinforced with a diagonal
aluminum bar with a metal hook at the
rear edge.

Upon severe side impact, the hook
locks into a recessed notch in the B or
C pillar, thus providing unitized
protection against buckling of the door.
The body side holds together as a unit,
offering significantly greater strength.

After most impacts, the door springs
back and unhooks from the notch. It
can then be opened again.

Door locks and door handles

The bow type door handles allow easy
door opening, but are secure in
accidents.
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Electrical components in the locks are
fully encapsulated and cannot be
picked easily. The new door handles,
latches and lock assemblies offer
improved reliability and security against
theft.

Door position and lock condition are
detected by hall sensors.

Roof padding

In addition to the side and head
protection airbags, there is
supplementary padding at the roof
pillars and along the roof above the
doors. This is positioned to present
energy absorbing surfaces to
passengers thrown around by side
impact forces.

Seat belts

In the Sedan, Coupe and Sport Wagon
models, each front seat belt assembly
has a height-adjustable anchor at the
B pillar.

An automatic pyrotechnic (explosive
charge) tensioner tightens the front
belt at the buckle upon impact,
snugging up lap and shoulder
segments of the belt. The tensioners
are designed to automatically tension
the belts by about 2 inches (55 mm) in
the event of a collision.

A force limiter puts an upper limit on
the amount of force each belt can exert
on the passenger.

The Convertible seat belts are
integrated into the seat, but otherwise
have features similar to the other
models.
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Airbags

As many as 8 airbags are installed in
E46 cars, depending on model.

The front airbags operate without
sodium azide propellant, widely
considered an irritant when an airbag is
deployed.

Starting with 2000 models, "smart"
front passenger and driver airbags
were installed. These are of the
dual-threshold, dual stage design,
including a sensor to help prevent the
unnecessary deployment of the
passenger side airbag if the seat is
unoccupied.

Depending on options chosen, one
airbag may be installed in each door of
the Sedan and Sport Wagon models,
protecting passengers against side
impacts. Coupe and Convertible
models are equipped with
door-installed airbags as well.

Head Protection System (HPS) airbags
stretch diagonally across the tops of
the front doors.

Airbag deployment automatically
triggers fuel shut-off, turns on the
hazard and interior lights, and unlocks
the doors.

WARNING!

+*

Airbags are inflated by an
explosive device. Handled
improperly or without adequate
safeguards, airbag units can be
very dangerous. Special
precautions must be observed
prior to any work at or near any
of the airbags. See = 721 Airbag
System (SRS).
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Always disconnect the battery
and cover the negative (-)
battery terminal with an
insulator before starting
diagnostic, troubleshooting or
service work on cars fitted with
SRS, and before doing any
welding on the car.

Battery safety terminal (BST)

A pyrotechnic (explosive charge) device
automatically disconnects the battery
positive terminal during impacts or
collisions.

The seatbelt system, airbag system
and battery safety terminal are
controlled by the Multiple Restraint
System (MRS II) control module.

Security

Electronic immobilization (EWS 3.3). All
E46 vehicles incorporate an electronic
immobilization system known as EWS
3.3. This system uses a wireless
communication link between a
transponder chip in the ignition key
and the ring antenna surrounding the
ignition switch. The EWS control
module blocks the starting of the
vehicle unless the correct coded
ignition key is used.

Note:

Electronic immobilization is sometimes
referred to as the driveaway protection
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system.

Anti-theft alarm (DWA). This is a
dealer-installed option for which the
E46 vehicles are factory-wired. When
armed, the system monitors door lock
contacts and trunk and engine hood
locks and sounds a siren if it detects
tampering.

Tilt sensor. Located in the right side of
the trunk above the battery, the tilt
sensor monitors the vehicle parked
angle when DWA is armed. The siren is
activated if the vehicle angle is
changed. This helps prevent theft of
the car using a ramp truck.

Ultrasonic interior protection (UIS). An
interior ultrasonic emitter/detector is
installed in the center of the headliner
of Sedan, Coupe and Sport Wagon
models. The DWA alarm is triggered if
motion is detected inside the car.

Short distance radar (SDR) is the
interior motion detector system used in
Convertible models. The SDR emitter is
located on the driveshaft tunnel under
the center console next to the parking
brake.

For further information about anti-theft
systems, see = 515 Central Locking
and Anti-theft.

Emergency location

If emergency assistance is needed, the
on-board navigation system (if
equipped) uses GPS technology to
pinpoint the location of the vehicle.
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Interior Features

E46 interiors have a unique character,
with a combination of sporty features
and innovative design. All body
versions were made in a wide choice of
interior and exterior colors. New colors
with matching leather or leatherette
upholstery were introduced for each
model year, including light-alloy wheels
in new designs.

Driving comfort is enhanced by power
steering, tilt steering wheel, height-
adjustable front seats, and electrically
adjustable and heated rear-view
mirrors. Inside the car there are reading
lights at four seating positions.

Noise reduction

To reduce interior noise, certain body
cavities are sealed with shaped parts
installed during the manufacturing
process. The body is heated to approx
180°C (356°F) and kept at that
temperature for approx. 20 minutes,
during which interval the shaped parts
expand to fit the shapes of the cauvities.

Seats

Anatomically correct seats are
constructed from polyurethane foam
containing areas or "zones" of different
firmness. They offer good lateral
support without constricting the
occupant.

Driving comfort is enhanced by power
steering, tilt steering wheel, height-
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adjustable front seats, and electrically
adjustable and heated rear-view
mirrors. Inside the car there are reading
lights at four seating positions.

The seats have a passive internal
ventilation system: Cylindrical cavities
within the cushions and backrests
generate a pumping effect as the car's
ride motions cause occupant motion.
This helps remove moisture and feeds
fresh air into the seats.

Other features of the seating system:

¢ The seat bases have steel springs
for added support and strength.

¢ The seat control switches are
along the outside edge of the
seat.

¢ Heated seats are an option in all
models.

¢ In cars equipped with seat position
memory, three different seat
configurations can be memorized
by the seat control module(s).

¢ Seat memory coordinates with
outside mirror memory.

¢ In Convertible models: When a
rear passenger presses the seat
back switch forward, the comfort
entry aid system moves the seat
forward and lowers the headrest
to prevent it from contacting the
sun visor. The seat and headrest
are then returned to memorized
positions. These functions are
controlled by the seat memory
module(s).
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¢ For security reasons, the release
lever to fold the rear seat backrest
forward is installed in the trunk.

¢ In Sport Wagon models: Rear seat
backs are split 60/40 with the
center arm rest on the left seat
back. The center arm rest
incorporates a non adjustable
headrest. When folded down, the
arm rest opens out with
cup-holders and a storage
compartment.

¢ See = 520 Seats for more details.

Instruments and controls

Everything in the interior passenger
compartment essential to the driver is
logically grouped and easy to reach. All
instruments and controls have been
arranged ergonomically and are fully
integrated into the overall design of the
vehicle. The following features are
optional in some models.

Tilt-telescopic steering wheel has 30
mm (1.2 in.) of vertical and longitudinal
adjustment.

Multi-function steering wheel contains
two key pads containing controls for
the sound system, telephone and
cruise control.

Padded dashboard houses the
instrument cluster and the ventilation
and heating system.

Instrument cluster uses large
easy-to-read analog instruments and is
removable as a unit without removing
the dashboard. On-board computer
and Check Control functions are
integrated into the instrument cluster
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Service Interval Display calculates
vehicle service needs, based on
current driving patterns, and indicates
to the driver when the car requires
service.

Integrated on-board navigation system,
based on Global Positioning System
(GPS) technology, is optionally
available on E46 cars. When installed,
a multi-function monitor is included in
the center of the dash above the radio.
In addition to displaying navigation
system information, this monitor
accesses to On-Board Computer
functions, audio system controls,
mobile phone dialling and memory,
and automatic ventilation.

Park Distance Control (PDC) is an
optional system which uses ultra-sonic
sensors in the rear bumper trim to warn
the driver of approaching too close to
obstacles when parking.

Central Body Electronics (ZKE
V)

E46 cars are equipped with a
sophisticated centralized body
electric/electronics plan. Central Body
Electronics (ZKE V) is self-diagnostic
and incorporates many functions into a
single control module. The
consolidation of several systems into a
single control module minimizes power
requirements and the incorporation of
the diagnostic link results in more
efficient and accurate troubleshooting.

ZKE V directly controls the following
functions:

¢ Windshield wiper/washer system,
with optional Rain Sensor
Interface. See = 611 Wipers and
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Washers.

Central locking with power trunk
release. See = 515 Central
Locking and Anti-theft.

Keyless entry (FZV)

Power window control. See = 512
Door Windows.

Car/key memory

Interior lighting

Alarm system (DWA)

Electronic consumer sleep mode.
See = 600 Electrical System—
General.

Other functions not directly controlled
by ZKE V but interconnected:

¢

¢+

¢

Rain sensor (AIC)

Sunroof operation. See = 540
Sunroof.

Seat memory. See = 520 Seats.

Outside rear-view mirror control
and heating

Windshield washer jet heating

ZKE V Diagnostic Trouble Codes
(DTCs) are accessible electronically
through the data-link connector (DLC).
See = 610 Electrical Component
Locations.
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Heating and air conditioning vent diagram

Note:

¢ All 1999 models and cars
produced through June 2000 are
equipped with the DLC socket in
the rear right corner of the engine
compartment.

¢ In cars produced after June 2000,
the DLC socket in the engine
compartment has been
discontinued. All scan tool codes
can now be accessed through the
OBD Il interface socket on the
driver's side of the dashboard, left
and below the instrument cluster,
under a cover.

Heating and air conditioning
(IHKA)

The integrated heating and air
conditioning (IHKA) system uses an
extra large, infinitely variable radial
blower motor for good distribution of
air. Fresh air enters through the grille
below the engine hood and into the
passenger compartment via the
dashboard and footwell vents.

Repair information for the heating and
air conditioning system is covered in =
640 Heating and Air Conditioning.
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Sport Wagon interior features

Child seats. There are three child seat
hold down anchors behind the rear seat
back rest. Plastic trim covers are used to
hide the anchors.

Cargo area. There is a spring-loaded
blind and a cargo safety net installed
behind the rear seat.

Storage. There are extra storage
compartments on the left and right sides
in the rear. These house the rear window
washer fluid reservoir and sound system
components.

Power socket. A 12 volt power socket is in
the left side of the cargo area behind the
rear seat backrest.
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