
DRIVELINE/AXLES

Front Axle - Operating Fluids 

1.0 GENERAL INFORMATION ON HIGH TEMPERATURE MULTI-PURPOSE 
GREASE 

High temperature multi-purpose grease consists of a lithium complex soap in a mineral oil product with a 
selected combination of additives. Extremely fine soap is contained in the oil, and serves as the basic ingredient.

This lubricating grease possesses the following properties: 

 Very good thermal resistance and penetration stability 

The structure and consistency must be maintained over long service life with temperatures from -22°F to 
+302°F (-30°C to +150°C) in continuous operation and very high loads. 

 Oxidation stability 

A lubricating grease contains effective inhibitors (which limit or prevent chemical reactions) in order to 
stop oxidation at very high operating temperatures. 

 Water resistance and corrosion inhibition  

A high temperature multi-purpose grease is water resistant. At the same time lubricated parts are given 
maximum protection against rust by the corrosion inhibitors. 

2.0 APPROVED HIGH TEMPERATURE MULTI-PURPOSE GREASE 

High temperature multi-purpose grease is used for the lubrication of wheel bearings. 

Ball Bearings (E24 from mid 1982, E28, E30, E31, E32 and all following)  

Provided with lifetime lubrication. 

No subsequent lubrication approved! 

Tapered Roller Bearings (E23, E21)  

50 grams grease packing in wheel hub and 20 grams in wheel hub grease cap per wheel. 

Grease type: Retinax A 

CRC Part No. SL 3131 (former BMW Part No. 81 22 9 407 710) 

3.0 APPROVED FRONT AXLE FINAL DRIVE OILS
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Approvals are the same as for rear axle final drive oils.
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DRIVELINE/AXLES

Propeller Shaft - Operating Fluids 

1.0 GENERAL INFORMATION 

The locating tabs of the drive shaft to the transmission output flange may be lubricated with any high 
temperature resistant, long-term grease (available locally).
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DRIVELINE/AXLES

Propeller Shaft - Repair Instructions - X3 

00 PROPELLER SHAFT GENERAL 

26 00 ... PROPELLER SHAFT DEFLECTION ANGLES 

26 20 001 REPLACING FRONT PROPELLER SHAFT 

Remove front propeller shaft. Replace output flange for front axle output. See 27 10 050 REPLACING 
OUTPUT FLANGE FOR FRONT AXLE OUTPUT (ATC 400/500 X-DRIVE) . Replace radial shaft seal 
for output front axle. See 27 21 030 REPLACING RADIAL SHAFT SEAL FOR FRONT AXLE OUTPUT 
(ATC 400/500 X-DRIVE) . 

26 20 000 REMOVING AND INSTALLING FRONT PROPELLER SHAFT 

Necessary preliminary tasks: If necessary, remove underbody protection. 

Unfasten screws. Tightening torque, see 26 11 9AZ in 26 11 PROPELLER SHAFT COMPLETE .

IMPORTANT: Specifications on propeller shaft deflection angles 
For E53, E6x, E8x, E9x 
Only possible on request with the vehicle identification number of the problem 
vehicle via PuMA.

IMPORTANT: Do not move vehicle with engine power once propeller shaft has been 
removed. Replace propeller shaft only in conjunction with a new drive flange 
and radial shaft seal for front axle output.

IMPORTANT: Replacement only: according to installation with BMW diagnosis and 
information system under control unit function Perform functional check of 
transfer box (calibration)

IMPORTANT: Do not move vehicle with engine power once propeller shaft has been 
removed.
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Fig. 1: Unfastening Screws 
Courtesy of BMW OF NORTH AMERICA, INC. 

Unfasten screws. Tightening torque, see 26 11 9AZ in 26 11 PROPELLER SHAFT COMPLETE . Remove 
propeller shaft with locking mass. 

Fig. 2: Front Propeller Shaft With Locking Mass (1) 
Courtesy of BMW OF NORTH AMERICA, INC. 

Unfasten screws. Tightening torque, see 26 11 9AZ in 26 11 PROPELLER SHAFT COMPLETE . Remove 
propeller shaft. 

NOTE: M47T2 From 10/04, front propeller shaft with locking mass (1).
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Fig. 3: Removing Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

11 PROPELLER SHAFT ASSEMBLY 

26 11 000 REMOVING AND INSTALLING PROPELLER SHAFT (CARDAN UNIVERSAL JOINT) 
COMPLETELY 

Special tools required:  

See 26 1 040 SPANNER . 

 26 1 040  

Necessary preliminary tasks:  

 Remove complete exhaust system, see 18 00 020 REMOVING AND INSTALLING COMPLETE 
EXHAUST SYSTEM (M54) .  

 Remove heat shield.  

Release threaded ring (1) several turns with special tool 26 1 040.  

Installation:  

Tighten threaded ring with special tool 26 1 040.  

Tightening torque: 3AZ, See 26 11 PROPELLER SHAFT COMPLETE .
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Fig. 4: Threaded Ring And Special Tool (26 1 040) 
Courtesy of BMW OF NORTH AMERICA, INC. 

Unfasten screws. 

Tightening torque: 1AZ, see 26 11 PROPELLER SHAFT COMPLETE . 

Fig. 5: Driveshaft Screws 
Courtesy of BMW OF NORTH AMERICA, INC. 

Before removing propeller shaft, mark cardan universal joint to drive flange of final drive. 

Reinstall joint in this position. 

IMPORTANT: To avoid complaints of humming:
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Fig. 6: Mark On Universal Joint To Drive Flange Of Final Drive 
Courtesy of BMW OF NORTH AMERICA, INC. 

Unfasten screws. 

Tightening torque: 4AZ, see 26 11 PROPELLER SHAFT COMPLETE . 

Fig. 7: Driveshaft Screws 
Courtesy of BMW OF NORTH AMERICA, INC. 

Push rear propeller shaft (1) forwards. 
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Fig. 8: Rear Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Grip propeller shaft and release nuts. 

Tightening torque: 6AZ, see 26 11 PROPELLER SHAFT COMPLETE . 

Bend propeller shaft downwards at center bearing (1). 

Detach propeller shaft from transmission output flange and remove downwards. 

Fig. 9: Driveshaft Retaining Nuts 
Courtesy of BMW OF NORTH AMERICA, INC. 

Installation:  

Check centering; if necessary, replace damaged centering, see 26 11 090 Removing and installing /replacing 
centering mount for propeller shaft. 

Grease centering mount. 
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Fig. 10: Centering Mount 
Courtesy of BMW OF NORTH AMERICA, INC. 

26 11 020 REPLACING CENTRE MOUNT GAITER 

Necessary preliminary tasks:  

 Remove propeller shaft, see 26 11 000 Removing and installing propeller shaft (cardan universal 
joint) completely.  

Mark front propeller shaft (3) and rear propeller shaft (4) in one plane. 

Fig. 11: Gaiter, Groove, Front Propeller Shaft And Rear Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Pull propeller shaft apart. 

NOTE: The propeller shaft is balanced. The front and rear propeller shafts must be 
reassembled in the same position. 
Detach gaiter (1) from groove (2).
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Fig. 12: Separating Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Installation:  

If necessary, insert new clamping ring (1) into front propeller shaft (2). 

Fig. 13: Clamping Ring And Front Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Release gaiter (1) with screwdriver from groove (2) and pull off over longitudinal splines. 

Installation:  

Apply an even coating of grease to longitudinal splines on shaft. 

Observe markings and force front propeller shaft onto longitudinal splines (markings must be flush). 

Push gaiter (1) during installation into groove (2) and make sure it is firmly seated. 
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Fig. 14: Gaiter And Groove 
Courtesy of BMW OF NORTH AMERICA, INC. 

26 11 051 REPLACING FLEXIBLE DISK FOR PROPELLER SHAFT 

Necessary preliminary tasks:  

 Remove propeller shaft, see 26 11 000 Removing and installing propeller shaft (cardan universal 
joint) completely.  

Release screws and remove flexible disk (1) from propeller shaft. 

Installation:  

 Arrows (3) on circumference of flexible disk must point to flange arms (2).  

 Replace self-locking nuts.  

 Tighten mounting screws of flexible disk on transmission flange by means of nuts only.  

Tightening torque: 1AZ, see 26 11 PROPELLER SHAFT COMPLETE . 

NOTE: To protect universal joints, tie back propeller shaft in area of center bearing.
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Fig. 15: Self-Locking Nuts 
Courtesy of BMW OF NORTH AMERICA, INC. 

Installation:  

Check centering element, replace centering element if damaged, see 26 12 001 Replacing complete propeller 
shaft Centre mount. 

Grease centering mount. 

Fig. 16: Centering Mount 
Courtesy of BMW OF NORTH AMERICA, INC. 

26 11 090 REMOVING AND INSTALLING /REPLACING CENTERING MOUNT FOR PROPELLER 
SHAFT 

Special tools required:  

 00 5 500 HANDLE FOR DRIFTS  

 11 1 310  

 11 2 030  

Necessary preliminary tasks:  

 Remove propeller shaft, see 26 11 000 Removing and installing propeller shaft (cardan universal 
joint) completely.  

Fill centering bore (1) completely with viscous grease. 

Drive special tool 11 1 310 with a plastic hammer into centering bore. 

The centering mount (1) is forced out of the propeller shaft by the pressure on the grease filling. 

If necessary, top up grease repeatedly. 

 

2007 BMW X3  

DRIVELINE/AXLES Propeller Shaft - Repair Instructions - X3  

            

ca
rd

ia
gn

.c
om



Fig. 17: Centering Bore And Special Tool (11 1 310) 
Courtesy of BMW OF NORTH AMERICA, INC. 

Installation:  

Remove grease/water from mount bore. 

Drive in centering (1) with special tools 11 2 030 and 00 5 500 into propeller shaft (observe protrusion). 

Grease centering mount. 

Fig. 18: Special Tools (11 2 030) (00 5 500) 
Courtesy of BMW OF NORTH AMERICA, INC. 

Installation:  

Observe protrusion A = 4 +2 mm of centering (1).

 

NOTE: To drive out the mount, you can also fill the centering bore with water instead of 
grease.
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Fig. 19: Protrusion Dimensions Of Centering Bore 
Courtesy of BMW OF NORTH AMERICA, INC. 

12 CENTER CONSOLE ASSEMBLY 

26 11 020 REPLACING CENTRE MOUNT GAITER 

Necessary preliminary tasks:  

 Remove propeller shaft, see 26 11 000 Removing and installing propeller shaft (cardan universal 
joint) completely.  

Mark front propeller shaft (3) and rear propeller shaft (4) in one plane. 

Fig. 20: Gaiter, Groove, Front Propeller Shaft And Rear Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Pull propeller shaft apart. 

NOTE: The propeller shaft is balanced. The front and rear propeller shafts must be 
reassembled in the same position. 
Detach gaiter (1) from groove (2).
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Fig. 21: Separating Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Installation:  

If necessary, insert new clamping ring (1) into front propeller shaft (2). 

Fig. 22: Clamping Ring And Front Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Release gaiter (1) with screwdriver from groove (2) and pull off over longitudinal splines. 

Installation:  

Apply an even coating of grease to longitudinal splines on shaft. 

Observe markings and force front propeller shaft onto longitudinal splines (markings must be flush). 

Push gaiter (1) during installation into groove (2) and make sure it is firmly seated. 
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Fig. 23: Gaiter And Groove 
Courtesy of BMW OF NORTH AMERICA, INC. 

26 12 001 REPLACING COMPLETE PROPELLER SHAFT CENTRE MOUNT 

Special tools required:  

See 

 00 5 500 HANDLE FOR DRIFTS  

 23 1 160  

 26 1 040 SPANNER  

Necessary preliminary tasks:  

 Remove propeller shaft, see 26 11 000 Removing and installing propeller shaft (cardan universal 
joint) completely.  

Mark front propeller shaft (1) and rear propeller shaft (2) in one plane.

NOTE: The propeller shaft is balanced. The front and rear propeller shafts must be 
reassembled in the same position.
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Fig. 24: Mark On Front Propeller Shaft And Rear Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Pull propeller shaft apart. 

Fig. 25: Separating Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC. 

Remove snap ring (1). 
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Fig. 26: Snap Ring 
Courtesy of BMW OF NORTH AMERICA, INC. 

Install special tool 00 7 500 between center bearing (1) and universal joint (2). 

Fig. 27: Special Tool (00 7 500), Center Bearing And Universal Joint 
Courtesy of BMW OF NORTH AMERICA, INC. 

Using a hydraulic press, force center bearing (1) off propeller shaft (2). 

Fig. 28: Pressing Center Bearing Off Propeller Shaft Using Hydraulic Press 
Courtesy of BMW OF NORTH AMERICA, INC. 

Force new center bearing (1) onto propeller shaft. Collar (2) must point to universal joint (3). Drive Centre 
mount firmly home with special tool 23 1 160.

 

2007 BMW X3  

DRIVELINE/AXLES Propeller Shaft - Repair Instructions - X3  

            

ca
rd

ia
gn

.c
om



Fig. 29: Driving Centre Mount Firmly Home With Special Tool (23 1 160) 
Courtesy of BMW OF NORTH AMERICA, INC. 

Install new snap ring (1), with plate to bearing. 

Fig. 30: Snap Ring 
Courtesy of BMW OF NORTH AMERICA, INC. 

Screw threaded ring (1) off propeller shaft. If necessary, use special tool 26 1 040 as an aid. 
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Fig. 31: Threaded Ring Of Propeller Shaft And Special Tool (26 1 040)
Courtesy of BMW OF NORTH AMERICA, INC. 

If necessary, insert new clamping ring (1) in threaded ring (2). 

Fig. 32: Clamping Ring And Threaded Ring 
Courtesy of BMW OF NORTH AMERICA, INC. 

Force threaded ring (1) onto shaft (2). 

Grease longitudinal splines of shaft (2) uniformly. 

Observe markings and force rear propeller shaft (3) onto shaft (2) (markings must be flush). 

Screw down threaded ring (1) with propeller shaft (3) until hand - tight. 

Fig. 33: Threaded Ring, Shaft And Rear Propeller Shaft 
Courtesy of BMW OF NORTH AMERICA, INC.
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DRIVELINE/AXLES

Propeller Shaft - Special Tools - X3 

26 PROPELLER SHAFTS 

26 1 040 SPANNER 

Note: For threaded bushing on slide of propeller shaft - Not for four-wheel drive vehicles 

Series: E12, E21, E23, E24, E28, E30, E31, E32, E34, E36, E38, E39, E46, E83, E85, E86 

Storage location: A33 

Order number: 26 1 040 

Spanner 

Fig. 1: Identifying Spanner (26 1 040) 
Courtesy of BMW OF NORTH AMERICA, INC. 

26 1 110 REMOVAL DISK 

Minimum set: Mechanical tools  

Note: For detaching constant-velocity joint from propeller shaft. 

Series: E31, E32, E34, E36, E36/7, E38, E39, E46, E52, E53, E60, E61, E63, E64, E65, E66, E67, E81, E83, 
E85, E86, E87, E90, E91, E92, E93, RR1, RR2 

Storage location: C26 

SI number: 1 06 94 (801) 

Order number: 26 1 110 

Removal disk 
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Fig. 2: Identifying Removal Disk (26 1 110) 
Courtesy of BMW OF NORTH AMERICA, INC.
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DRIVELINE/AXLES

Propeller Shaft - Technical Data - X3 

00 PROPELLER SHAFT GENERAL 

26 00 PROPELLER SHAFT IN GENERAL 

TECHNICAL DATA - PROPELLER SHAFT GENERAL 
Grease for slide  Molykote Longtherm 2
Grease for constant velocity joint  Optimol
Volume of grease for velocity joints g 80
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DRIVELINE/AXLES

Propeller Shaft - Tightening Torques - X3 

11 PROPELLER SHAFT ASSEMBLY 

26 11 PROPELLER SHAFT COMPLETE 

PROPELLER SHAFT COMPLETE - TIGHTENING TORQUES 
 Type Thread Tightening specification Measure

1AZ Flexible disk to 
propeller shaft and 
transmission output flange 
Steel propeller shaft

E36 / E38 / E39 / E46 / 
E52 / E53 / E60 / E61 / 
E63 / E64 / E65 / E66 / 
E83 / E85 / E87 / E90 / 
E91

M10 8.8  48 Nm

 

E36 / E38 / E39 / E46 / 
E52 / E53 / E60 / E61 / 
E63 / E64 / E65 / E66 / 
E83 / E85 / E87 / E90 / 
E91

M10 
10.9

 64 Nm

 E31 / E38 / E39 / E46 M14  140 Nm

 
E32 / E34 / E36 / E38 / 
E39

M12 8.8  81 Nm

 E60 / E61 / E63 / E64 M12 8.8  90 Nm

 E32 / E34 / E36 / E38 / 
E39 / E46 / E53 / E85

M12 
10.9

 100 Nm

 E60 / E61 / E63 / E64
M12 
10.9 Jointing torque 55 Nm

   Torque angle 90°

 
E39 (M5) / E36 (M3) / 
E46 (M3),

M12 
10.9

 115 Nm

 E65
M12 
10.9

 90 Nm

Flexible disk to transmission 
output flange

E46 / E39 / E60 / M57 
only

 Screw with rolled-on shim 
only

 

   Jointing torque 50 Nm
   Torque angle 90°
Flexible disk to transmission 
output flange

E65 / E66 / All except 
N73, M67

 Screw with rolled-on shim 
only

 

   Jointing torque 50 Nm
   Torque angle 90°

 E60 / E61 / E63 / E64 / 
E65 / E66 / E67

M12 
10.9

Double-stage flexible disc  

   Jointing torque 50 Nm
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   Torque angle 90°
Flexible disk on propeller 
shaft E83

M12 
10.9 Tighten via nut 100 Nm

Flexible disk to transmission 
output flange

E83
M12 
10.9

 90 Nm

Aluminium propeller shaft: 
Flexible disk to transmission 
output flange

E39 / E60
M12 
10.9

 100 Nm

Aluminium propeller shaft: 
Flexible disk on propeller 
shaft

E39 / E60
M12 
10.9

 90 Nm

 E60 / E61 / E63 / E64
M10 
10.9

 64 Nm

 E60 M12 8.8  90 Nm
 E63 (N52) M12  110 Nm
Flexible disk to transmission 
output flange 
ZNS screws and nuts Shiny 
zinc coating All versions

  

Replace bolts and nuts 
Jointing torque and angle of 
rotation must be observed 
without fail

 

 
E60 / E61 / E63 / E64 / 
E85 / E86 / E87 / E90 / 
E91 / E92 / E93 / E81

M10 - 
10.9

Jointing torque 20 Nm

   Torque angle 90°

 

E46 / E53 / E60 / E61 / 
E63 / E64 / E65 / E83 / 
E85 / E86 / E87 / E90 / 
E91 / E92 / E93 / E70 / 
E81

M12-
10.9

Jointing torque 55 Nm

   Torque angle 90°

 E60 / E61 / E63 / E64 / 
E65

M12-
8.8

Jointing torque 30 Nm

   Torque angle 90°

2AZ Coupling propeller 
shaft to transmission

E36 / E38 / E39 / E46 / 
E52 / E53 / E60 / E61 / 
E63 / E64 / E65 / E66 / 
E83 / E85 / E87 / E90 / 
E91

M10  60 Nm

 E32 / E31 M12  95 Nm

3AZ Clamping ring for slide 
after installation in the car

E36 / E38 / E39 / E46 / 
E52 / E53 / E60 / E61 / 
E63 / E64 / E65 / E66 / 
E83 / E85 / E87 / E90 / 
E91

  10 Nm

 E30 / Four Wheel Drive   22 Nm
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26 11 PROPELLER SHAFT COMPLETE

PROPELLER SHAFT COMPLETE - TIGHTENING TORQUES 

 Type Thread
Tightening 
specification

Measure

4AZ Propeller shaft to 
drive flange (rear 
differential)

    

Version, universal joint: 
>Compression nut

E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85

M10
Only finned nuts to 
higher tightening torque

64 Nm

Version, universal joint: 
>Torx bolt

E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85

M10  85 Nm

Version, constant-
velocity joint: >Torx 
bolt

E46 (M3) / E38/ E39/ E46 / 
E60 / E83 (M57TU) E63 (N52) M10  70 Nm

Version, constant-
velocity joint: 
>Compression nut

E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85

M8  32 Nm

Compression nut
E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85

M10  64 Nm

Finned nut
E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85

M8  43 Nm

Finned nut
E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85

M10  70 Nm

ZNS screws and nuts, 
shiny zinc coating 
All versions with 
universal or constant-
velocity joint

  

Replace bolts and nuts 
Jointing torque and 
angle of rotation must be 
observed without fail

 

 E83 / E85 / E86 / E87 / E90 / 
E91 / E92 / E93 / E81

M10-10.9 
screw with 
ribbed teeth

Jointing torque 40 Nm

   Torque angle 45°

 
E46 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85 / E86 / 
E87 / E90 / E91 / E92

M10-10.9 Jointing torque 20 Nm

   Torque angle 90°

 E90 / E91 / E92 / E81 / E87
M12x55-
10.9

Jointing torque 55 Nm

   Torque angle 90°
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Screw with ribbed teeth E85 / M, E86 / M
M10x46-
10.9

Replace screws and 
shims

70 Nm

5AZ Pivot to center 
propeller shaft journal 
with Loctite (Version 
without slide)

E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85 / E86 / 
E87/E90/E91/ E92

  97 Nm

6AZ Centre mount to 
body

E36 / E38 / E39 / E46 / E52 / 
E53 / E60 / E61 / E63 / E64 / 
E65 / E66 / E83 / E85 / E86 / 
E87/E90/E91/ E92 / E93 / 
E70 / E81

  21 Nm

7AZ Flexible disk to 
front axle differential

E53 M10 - 10.9  60 Nm

8AZ Flexible disk on 
propeller shaft E53 M10 - 10.9  64 Nm

9AZ Front propeller 
shaft to transfer 
box/front differential 
ZNS screws and nuts, 
shiny zinc coating

  

Replace bolts and nuts 
Jointing torque and 
angle of rotation must be 
observed without fail

 

 E60 / E61 / E90 / E91 / E92 M8 Jointing torque 20 Nm
   Torque angle 45°
 E46 / E83 M10-10.9 Jointing torque 20 Nm
   Torque angle 45°
 E53 / E70 M10 - 12.9 Jointing torque 10 Nm
   Torque angle 90°

 E46
M10x1.5 
10.9 Jointing torque 5 Nm

   Torque angle 90°
Universal joint E70 M10 - 10.9 Jointing torque 20 Nm
   Torque angle 45°
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DRIVELINE/AXLE

Rear Axle - Operating Fluids 

1.0 GENERAL INFORMATION ON FINAL DRIVE OIL 

Final Drive oil or hypoid gear lubricant must conform with the following requirements because of the high 
loads which occur on the profiles of the hypoid gear teeth: 

 Load carrying capacity.  

 Sufficient protection against seizure.  

 Good wear protection.  

 Optimal friction and temperature behavior.  

 Seal compatibility.  

 Aging resistance.  

These and other properties are already contained in brand-name hypoid gear lubricants because of the high 
content of EP additives (EP = extreme pressure). 

OIL ADDITIVES 

The factory has not approved oil additives for hypoid gear lubricants. 

All final drives are designed in such a manner that they do not require any type of oil additives. Any type of 
additives is fundamentally rejected by the factory. BMW NA cannot accept any liability for follow-up damage 
resulting from the use of additives. 

2.0 APPROVED FINAL DRIVE OILS FOR FRONT AND REAR AXLE FINAL 
DRIVES WITH AND WITHOUT LIMITED SLIP OR VISCOUS COUPLING 

Mineral based final drive oils are no longer recommended due to the release of synthetic final drive oils for all 
vehicles with or without limited slip differentials. 

Limited Slip Differentials  

With the introduction of the Z3 roadster a new synthetic final drive oil for all vehicles with a multi-plate 
limited-slip differential has been released. The new BMW final drive oil SAF-XJ will replace the old final drive 
oil SAF-XLS. 

The SAF-XLS final drive oil is not to be used in the final drive of the Z3 roadster.  

Use only the SAF-XJ in the final drive of the Z3 roadster.  

NOTE: If a non-limited slip differential oil is used in a limited slip differential a whining 
or chattering sound can be heard on very tight turns and will eventually result 
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BMW PARTS NUMBER SPECIFICATION 

Motorsport Vehicles:  

All E46 M3, E60 M5, E63/E64 M6 and E85 M roadster and M coupe require SAF-XJ Fluid. 

Non Limited Slip Differentials  

BMW PARTS NUMBER SPECIFICATION 

3.0 FINAL DRIVE OIL FOR BMW M1 MOTORSPORT COUPE 

The final drive of a BMW M1 is integrated in the manual transmission and oil supply is accomplished with a 
mutual oil filling. 

Use reputable brand SAE 80 manual transmission oil conforming with specifications MIL-L-2105 A or API-GL 
4. 

4.0 OIL CHANGE INTERVALS 

Maintenance requirements per the vehicle's Service Booklet or the respective Service Maintenance Checklist. 

Replacement final drives: same as for new vehicles. 

All models as of 9/97 production are factory-filled with synthetic rear axle oil having a lifetime service rating. 
No oil changes are required for the life of the vehicle. 

5.0 CARS WITHOUT SERVICE INDICATOR (INCLUDING BMW M1) 

First oil change at 600 miles 

Further oil changes at 18,000 miles 

Special rule for BMW 530i, 528i (E 12): 

in a failure of the differential.

Description Quantity Part Number
BMW Synthetic Final Drive Oil 55 liter drum 83 22 1 470 080
(with multi-plate Limited Slip Differential) (SAF-XJ)  

Description Quantity Part Number

BMW Synthetic Final Drive Oil 55 liter 
drum

83 22 9 407 
768

(without multi-plate limited slip differential, or with viscous differential 
lock (325iX/iXA) 

(SAF-XO)  
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1st oil change at 600 miles after final drive replacement

2nd oil change at 4,500 miles after final drive replacement 

Further oil changes at 9,000 miles intervals, beginning at 9,000 miles. 

6.0 CARS WITH SERVICE INDICATOR 

BREAK-IN PROCEDURES 

Drive the car with changing engine speeds and road speeds during the first 1,200 miles/2,000 km, but never 
faster than 2/3rds of maximum speed in a selected gear. Avoid using full throttle and kick-down positions of the 
accelerator pedal during this period. 

BMW PARTS NUMBER SPECIFICATION 

These break-in procedures are, of course, also applicable to replacement final drives. 

7.0 OUTPUT SHAFTS 

The joints of output shafts have permanent grease lubrication and require no servicing. The amount of joint 
grease required after repairing is supplied in the "dust cover repair kit". 

8.0 WHEEL BEARINGS 

Ball Bearings E24 (Since 5/82), E28, E30, E31, E32 And All Following  

Bearing unit is lubricated for its service life, cannot be disassembled and does not require subsequent 
lubrication. 

Grooved Ball Bearings E12, E21, E23, E24 Before 5/82  

Grease type: Retinax A (former BMW Part No. 81 22 9 407 710) 

CRC Part No. SL 3131 

9.0 DIFFERENTIAL HOUSING FINAL DRIVE COVERS AND HOUSING 

On 735i/iL, 750iL, M6 and M5 (E28) models, the attaching bolts are to be installed with Hylogrip/Loctite 270 
(green) thread sealant (former BMW Part No. 81 22 9 400 086). 

BMW PARTS NUMBER SPECIFICATION 

BMW 
M3/M5/M6

Up to 1,200 miles max. engine speed 5500 RPM Generally avoid full-throttle position 
of the accelerator.

Wurth Part No. 8932700
Loctite
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Part No. 21438
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DRIVELINE/AXLES

Rear Axle - SI Techniques - X3 

KINEMATIC DIAGNOSIS SYSTEM AND ENVIRONMENT 

VS-23/Friedrich Baugruppe/Group: 32 welweit all countires 10/1999 32 01 99 (503) 

BMW KDS (Beissbarth) 

Fig. 1: Kinematic Diagnosis System 
Courtesy of BMW OF NORTH AMERICA, INC. 

1. FOREWORD 

1.1 Objectives 

Wheel alignment has become an increasingly complex subject. The aim of this BMW Service Technology 
bulletin, therefore, is to achieve several objectives: 

 Creation of guidelines for working with the BMW Kinematic Diagnosis System (KDS).  

 Familiarization with wheel alignment technology for current vehicles and clarifying any questions which 
arise in this connection.  

 Transparency and clarification of different terms. 
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 Clarification of the causes of errors in the past, such that they can be avoided after reading this document. 

 Creation of conditions for dealing safely with the BMW KDS.  

1.2 Further development of the BMW Kinematic Diagnosis System 

 The BMW Kinematic Diagnosis System is an integrated part of automotive system concepts. It ensures 
that work is carried out in a particularly rational manner which is appropriate for BMW requirements, 
such that you can also be certain of being prepared for future technological developments. As far as 
precision and performance in wheel alignment and tuning is concerned, BMW, together with leading 
manufacturers, has made the best of what is technically feasible: the BMW Kinematic Diagnosis System. 

 The BMW Kinematic Diagnosis System manufactured by Beissbarth is more than just the further 
development of conventional wheel alignment equipment. It sets new standards in precision, 
performance, speed and handling. It is a guarantor for the perfection which BMW service customers rely 
on.  

 Ride comfort, road safety and tyre wear depend to a large extent on the perfect interplay of the vehicle's 
kinematic functions. BMW is constantly launching new generations of chassis which are even better than 
their predecessors. This is why there are fewer kinematics system adjusting points and narrower 
tolerances when measuring and tuning the chassis.  

 With the use of the multi-link rear suspension and the E36, the electronic wheel alignment devices are no 
longer suitable for BMW wheel alignment purposes. This applies to both the measuring procedure and 
measuring precision. The generation of equipment which was approved with the E36 series still fulfils all 
the requirements placed on a modern wheel alignment device, including the use of the latest computer 
technology.  

 Only BMW Kinematic Diagnosis Systems manufactured by Beissarth and Bosch may be used for wheel 
alignment.  

1.3 Technical Data 
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Fig. 2: Display Kinematic Diagnosis System Technical Data 
Courtesy of BMW OF NORTH AMERICA, INC. 

KINEMATIC DIAGNOSIS SYSTEM TECHNICAL DATA 

1.4 Scope of delivery 

1 PC display device with graphic screen, graphical tablet, small or large equipment cabinet including 
automatic charging station, DIN A4 dot matrix printer  

4 Measuring sensors with CCD camera technology and infrared data transmission with built-in power 
supply  

1 Cable set (comprising 4 cables)  

1 Brake clamping device  

1. Display  17" graphic screen with high-resolution graphics (640x480 pixels with 256 
colours)  

2. On-screen text  in the appropriate national language  

3. Wheel dimensions  12"...20"  
4. Vehicle memory 
locations  unlimited  

5. Rotating plates  Loadbearing capacity 1000 kg, angle of rotation ± 360°, 450 x 450 x 50 mm 
(Lx W x H), sliding range ± 50 mm, weight 18 kg  

6. Sliding plates  Loadbearing capacity 1000 kg, angle of rotation ± 10°, 450 x 450 x 50mm (L 
x W x H), sliding range ± 65 mm, weight 17 kg  

7. Electrical 
connection  100...115 V/ 220...240 V 50/60 Hz, 0.5 kW (other connections on request)  
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1 Steering lock device  

2 Electronic precision rotating plates with integrated sensor without access ramps  

2 Sliding plates without access ramps  

4 BMW quick-clamping units, comprising a P8-68 locating bell and P267 01 quick-acting clamp 
including coated holding claws  

1 Operating instructions for BMW KDS (8 languages)  

1 BMW software and the BMW vehicle setpoint data with setting screens as well as text for the 
measurement preparations  

1.5 Accessories required 

2 Locating rods for positioning the vehicle  

1 Set of sand bags for the prescribed loading  

1.6 Accessories recommended 

4 Quick-clamping units  

2 Sets of access ramps  

1 Remote control / display  

1 Trolley (for ballast bags, rotating and sliding plates and 4 quick-acting clamps)  

2. MEASURING OPTIONS USING THE BMW KINEMATIC DIAGNOSIS SYSTEM 

2.1 Front axle 

 Toe-in (single and total toe-in in relation to the geometrical drive axis)  

 Camber (with steering wheel pointing straight ahead)  

 Wheel displacement (in relation to the left-hand front wheel)  

 Castor, kingpin inclination and toe-differential angle  

2.2 Rear axle 

 Toe-in (single and total toe-in in relation to the longitudinal center plane of the vehicle <-- previously 
called symmetrical axis)  

 Geometrical drive axis  

 Camber  

2.3 Other measuring options 

 Rear wheel displacement  

 Wheelbase difference  

 Lateral displacement on right  

 Lateral displacement on left  
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 Track difference  

 Axial displacement  

3. SYSTEM DESCRIPTION 

3.1 BMW Kinematic Diagnosis System 1, based on the Beissbarth ML4000 

Fig. 3: BMW Kinematic Diagnosis System Diagram 
Courtesy of BMW OF NORTH AMERICA, INC. 

The KDS 1 is available in two different designs at no extra charge: 

1. Mobile workstation 

Fig. 4: Mobile Workstation 
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Courtesy of BMW OF NORTH AMERICA, INC.

2. Mobile compact cabinet 

Fig. 5: Mobile Compact Cabinet 
Courtesy of BMW OF NORTH AMERICA, INC. 

The larger workstation offers a small storage area for accessories, while the compact cabinet is mobile and ideal 
for restricted working areas. Both variants can be supplied as a cableless measuring system (infrared). From the 
point of view of measuring technology, there is only a difference in the handling and equipping of the system. 
For both designs, the four measuring sensors are stored in integrated inserts with rechargeable battery charging 
points. When automatically charged over night, the measuring sensor batteries provide enough power for 10 
hours of continuous use. 

3.2 Computer 

 The KDS 1 system comprises tested and reliable industrial components. The computer is an IBM-
compatible, 32-bit Intel processor with CD ROM drive to the industry standard.  

Fig. 6: Computer 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.3 Graphical tablet 
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 All functions are shown in graphical form on a "pictogram" panel. The panel is protected by a plexiglass 
cover. It can easily be replaced if more extensive design modifications are necessary. The operator 
interface has no membrane and is thus protected against damage. The main functions are activated by 
clicking the icon with the digital pen.  

Fig. 7: Graphical Tablet 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.4 Equipment cabinet 

 The PC with graphic monitor and removable operating panel, supports for the measuring sensors, the 
remote control and the A4 printer are integrated into the workstation. The charging station is located in 
the cabinet and can also be connected to the measuring sensors and the remote control using the plug-in 
cables (operating while simultaneously charging the batteries).  

Fig. 8: Equipment Cabinet 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.5 Remote display 

A cableless remote display can be supplied on request. The remote control keys are only active during 
measuring and adjustment (not for customer data input, or if selecting a vehicle or editing the setpoint data etc.). 
The following displays are supported by the remote control:
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 Measured value with setpoint / actual comparison and tolerance bar  

 Steering graphics for steering routines  

 Live overview of the track / camber values with a setpoint / actual comparison  

 Rim run-out compensation  

Fig. 9: Remote Display 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.6 Measuring sensors with CCD camera 

The measuring sensors are each equipped for automatic measurement with two CCD cameras and their own 
processor for the cableless infrared transmission of data with integrated batteries. Benefits: 

 No temperature deviation  

 Very high measuring resolution (the track could theoretically be measured in angular seconds)  

 Single track range of more than ± 9 degrees for the constant display of toe-in when changing the tie-rod 
ends  

 Exact system accuracy, i.e. when carrying out measurements at the vehicle following rim run-out 
compensation, the toe-in and camber measurements are accurate to 2 angular minutes  
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Fig. 10: Measuring Sensors With CCD Camera
Courtesy of BMW OF NORTH AMERICA, INC. 

3.7 BMW Quick-acting clamp 

 BMW quick-acting clamp for holding the measuring sensors precisely in position and measuring without 
rim run-out compensation.  

Fig. 11: BMW Quick-Acting Clamp 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.8 Rotating / sliding plates 

 Electronic precision rotating plates for the front wheels with integrated sensor (360 degree measuring 
range)  

 Stable sliding plates for the rear wheels with a swivelling / rotating top plate  

 Accessories: Cover hood for aluminium rotating plates  

NOTE: Any existing quick-acting clamps, e.g. from older F1600s or ML-3000s, must not 
be used on the BMW KDS.
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Fig. 12: Rotating/Sliding Plates 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.9 Sensor pins 

 A new BMW light alloy wheel (styling no. 18) has been available as optional equipment from April 1993. 
When measurements are being made on vehicles with these wheels, new sensor pins are required for the 
quick-acting clamps of the recommended wheel alignment equipment.  

 The new sensor pins are included in the scope of supply for new deliveries of KDS 1 (order number: BS 
90 19 11).  

Fig. 13: Sensor Pins 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.10 Spoiler adapter 

 In the case of vehicles with very low spoilers, the sensor beam may be broken by the spoiler between the 
measuring sensors. This primarily occurs in front of the front axle.  

 The spoiler adapter is used here as a connecting element between the measuring equipment clamp and the 
measuring sensor. Thanks to the adapter, the sensors are placed 50 mm lower, thus allowing the sensor 
beam to move freely below the spoiler.  
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Fig. 14: Spoiler Adapter 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.11 Quick-clamping units 

 Quick-clamping units for wheel alignment on non-BMW vehicles with rim run-out compensation.  

 Rims without sensors boreholes (rims for BMW vehicles from other manufacturers)  

Fig. 15: Quick-Clamping Units 
Courtesy of BMW OF NORTH AMERICA, INC. 

3.12 Retainers 

 The most varied clamping options for the measuring equipment are possible thanks to the versatile 
retainers and the rubber-coated thrust pieces, even on exotic light-alloy rims.  

Fig. 16: Retainers 
Courtesy of BMW OF NORTH AMERICA, INC. 

4. WORKSTATION 

4.1 Environment 
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DESCRIPTION AND REQUIREMENTS REFERENCE

The support surfaces for the rotating and sliding plates may only display the following maximum height 
difference: 

 from left to right ± 0.5 mm  

 from front to back ± 1.0 mm  

 diagonally ± 1.0 mm.  

Fig. 17: Rotating And Sliding Plates Height Difference 
Courtesy of BMW OF NORTH AMERICA, INC. 

4.2 Preconditions for alignment 

Description: Requirements:

All lifting platforms currently recommended by BMW (see ) for wheel 
alignment meet the requirements for the BMW KDS.

 Wheel alignment pits  

 Pillar-type lifts with set-
down device  

 2 plunger-type lifting 
platforms with set-down 
device  

No particular requirements have to be met in respect of the location at 
which the BMW KDS is used. The measuring device can be installed 
over working pits or on lifting platforms.

 One measuring area 
(approx. 4.5 m x 7.0 m).  

 Repair stands with set-
down device  

 The rotating plates must 
be pinned to the platform 

NOTE: A difference in the height of the rotary plates of ± 2 mm from left to right results 
in a measuring error of 4.8 ° in the camber. 
As a comparison: The camber tolerance on the E36 is ± 10'. The tyre tread 
difference or varying tyre pressure cause measuring errors of the same 
magnitude.
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When carrying out the wheel alignment, the front and rear wheels must be centered on the rotating and sliding 
plates in order that all wheel suspensions remain free of tension during the steering routine and adjustment 
work. As a result, the rotating and sliding plates for the relevant wheel bases and track widths of the vehicle to 
be aligned must be moved. 

4.3 Measuring tolerance 

All measuring tolerances are system tolerances. This means that the sum of all individual tolerances gives the 
value shown in the example. Example of camber: Quick-acting clamp + measuring sensor + computer = 1' at a 
measuring range of ± 3° (all BMW vehicles are within this measuring range). 

4.4 Levelling the measuring station 

The manufacturers of the BMW KDS (Beissbarth / Bosch) are able to measure the measuring area to the 
required accuracy using levelling devices. Any "normal" water level is not suitable for this. Lifting platforms 
must be levelled under load so that the uneven deflection in the travel rails is taken into account. 

5. CHASSIS-RELATED TERMS 

5.1 Toe-differential angle 

 The toe-differential angle (a) is the angular position of the internal wheel on the curve in relation to the 
external wheel on the curve when driving round bends. The steering is designed such that the angular 
position of the wheels in relation to each other changes as the steering angle increases.  

 In ideal cases, the wheel axes meet at point D in any steering position (except for straight ahead).  

Fig. 18: Toe-Differential Angle 
Courtesy of BMW OF NORTH AMERICA, INC. 

5.2 Camber 

IMPORTANT: Adjustment work for the lifting platform concerned must be executed by a 
specialist (manufacturer's after-sales service).
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 The camber is the angle of inclination of the wheel in relation to the vertical.  

Fig. 19: Camber Angle 
Courtesy of BMW OF NORTH AMERICA, INC. 

5.3 Toe-in 

 The toe-in is the reduction in the distance between the front of the wheels and the rear. The toe-in 
prevents the wheels from moving apart while driving (wobbling and grinding).  

Fig. 20: Toe-In 
Courtesy of BMW OF NORTH AMERICA, INC. 

5.4 Castor 

 The castor is the kingpin angle seen from the side in the opposite direction of travel. The line through the 
center of the spring strut mount and control arm ball joint corresponds to the kingpin.  
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Fig. 21: Castor Angle 
Courtesy of BMW OF NORTH AMERICA, INC. 

5.5 Geometrical drive axis / symmetrical axis 

 (1) The geometrical drive axis is the line bisecting the angle of the overall rear wheel toe. The 
measurements of the front wheels relate to this axis.  

 (2) The symmetrical axis represents the center line through the front and rear axes.  

Fig. 22: Geometrical Drive Axis/Symmetrical Axis 
Courtesy of BMW OF NORTH AMERICA, INC. 

5.6 Wheel displacement angle 

 The wheel displacement angle is the angular deviation of the connecting line of the wheel contact points 
in relation to a line running at 90° to the geometrical drive axis. The wheel displacement angle is positive 
if the right-hand wheel is displaced to the front, and is negative if it is displaced to the rear. 
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Fig. 23: Wheel Displacement Angle 
Courtesy of BMW OF NORTH AMERICA, INC. 

5.7 Kingpin offset 

 The kingpin offset is the distance from the center of the wheel contact point to the contact point of the 
kingpin extrapolation.  

Fig. 24: Kingpin Offset 
Courtesy of BMW OF NORTH AMERICA, INC. 

6. WHEEL SUSPENSION 

Those parts which connect the wheel to the mostly load-bearing floor elements of the bodywork and guide it in 
the required direction belong to the wheel suspension. They are connected by axles or other comparable 
structures and guided by the arms. The wheel suspension plays a decisive role in the handling characteristics of 
a vehicle. Two main groups have to be distinguished: 1. Rigid axle suspension and 2. Independent wheel 
suspension. 

6.1 Rigid axle suspension 

RIGID AXLE SUSPENSION ADVANTAGES AND DISADVANTAGES 
Description Advantages Disadvantages
The rigid axle suspension has a rigid 
connection between both wheels or wheel 
pairs. Any change in one wheel is more or 

In the event of deflection 
taking place, there are no 
changes to the camber or 

Non-driven rear axles may 
also acquire negative camber 
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6.2 Independent wheel suspension 

INDEPENDENT WHEEL SUSPENSION ADVANTAGES AND DISADVANTAGES 

7. WHEEL ALIGNMENT / PROCEDURE 

7.1 Measuring options 

An overview of all measuring options and values (VA = front axle, HA = rear axle) is shown below. 

WHEEL ALIGNMENT SPECIFICATION 

7.2 Preparatory work 

Before commencing the measurement, preparatory work must be carried out at the measuring area and on the 
vehicle. Preparatory work includes: 

less transferred to the other. It is now only 
fitted as a rear axle, if at all. However it is 
frequently used for lorries or busses.

wheel toe. This means: less 
tyre wear and good track 
stability.

as well as increasing tyre 
lateral guidance, thus 
increasing tyre wear.

Description Advantages Disadvantages
State-of-the-art individual wheel suspension is available 
on BMW vehicles on the front and rear axles. This 
development has its cause in mass inertia, as a reduction 
in the non-suspended mass improves wheel and ground 
contact, and the wheel stays better on the road. Control 
arms and trailing arms, which have to absorb high 
longitudinal and lateral forces to some extent, are 
required for guiding independently suspended wheels.

Wheels suspended 
independently from 
each other have no 
mutual influence on 
each other.

Depending on the type, 
changes may occur in 
the camber, wheel toe, 
track width, castor and 
wheelbase.

Measuring options Measuring accuracy In measuring range Total measuring range
Total wheel toe (VA + HA) ± 2' ± 2° ± 18°
Single wheel toe (VA + HA) ± 2' ± 2° ± 9°
Camber (VA + HA) ± 1' ± 3° ± 10°
Wheel displacement (VA) ± 2' ± 2° ± 9°
Geometrical drive axis ± 2' ± 2° ± 9°
Castor ± 4' ± 18° ± 22°
Kingpin inclination ± 4' ± 18° ± 22°
Toe-differential angle ± 4' ± 20° ± 20°
Maximum steering angle (VA) ± 4' ± 60° ± 300°
Maximum steering angle (HA) ± 4' ± 9° ± 9°
Castor correction range ± 4' ± 7° ± 10°

NOTE: The measuring accuracy details only apply when using the precision rotating 
and sliding plates as well as the BMW quick-acting clamps.
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 Easy-running rotating and sliding plates  

 Aligning the rotating and sliding plates in relation to the track width and wheelbase  

 Centering the vehicle on the plates  

 Applying the parking brake  

 Removing the lock pins on the plates to prevent tension in the chassis under loading  

 Checking the rim and tyre size, tread depth, tyre pressure, steering wheel play, wheel bearings and 
condition of suspension and shock absorbers  

 Fastening the measuring equipment to the wheels  

 Loading the vehicle according to BMW KDS specifications  

 Rock the vehicle firmly with the brakes released to ensure a stable center position  

 Lock the service brake using the brake clamping device  

7.3 Initial / final measurement 

This measurement can be carried out as a program-guided measurement in the same way as any subsequent 
adjusting work and the final measurement. The sequence of the chassis measuring points to be called up is 
specified and controlled by the system software. The individual steps comprise: 

 Driving straight ahead to correctly record the wheel toe and camber values for the rear axle  

 Steering routine for recording the castor, kingpin inclination and toe-differential angle  

 Recording the wheel toe and camber of the front axle (adjust the steering center point in advance)  

 Steering routine for measuring the maximum steering angle on the left/right  

 Checking the overview of measured values with the setpoint and actual comparison of all measured 
values  

7.4 Printing out the data 

 

2007 BMW X3  

DRIVELINE/AXLES Rear Axle - SI Techniques - X3  

            

ca
rd

ia
gn

.c
om



Fig. 25: Printing Layout Of Customer And Vehicle Identification Data 
Courtesy of BMW OF NORTH AMERICA, INC. 

The report printout from the integrated DIN A4 printer is subdivided into three sections: 

 Header lines with customer and vehicle identification data <-- the customer data entered before beginning 
the measurement as well as vehicle data are printed out here.  

 Centre section with vehicle data <-- this includes the make, type, model and vehicle model year defined 
when the setpoint data record was selected. The values previously measured for height level, tyre pressure 
and tread depth are also printed in this section.  

 The end section with all vehicle alignment values comprises the 3 columns initial measurement, setpoint 
values and output measurement. The measured values are recorded separately in these three columns.  

8. SPECIAL FEATURES 

8.1 Free wheel alignment 

With free wheel alignment the selection and sequence of the measuring points is freely selectable. The 
following points must be observed for attaining the correct measurement results: 

 Carry out all work in the same way as with the program-guided measurement.  

 Before measuring the wheel toe and camber values for the rear axle, the steering must be in the "straight 
ahead" position to ensure that it is perfectly aligned in relation to the longitudinal center plane of the 
vehicle.  

 Before measuring the single wheel toe values on the front axle, the center of steering must be established 
to ensure the correct position of the steering wheel.  

8.2 System settings 
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The following settings must only be entered or set once: language, display format, date/time, advertising text, 
remote control with display, rotating plate selection and printer settings. They remain stored. 

9. BMW KINEMATIC DIAGNOSIS SYSTEM COMPARISON (BOSCH - BEISSBARTH) 

BMW KINEMATIC DIAGNOSIS SYSTEM COMPARISON (BOSCH - BEISSBARTH) 

10. CONTROL MODIFICATION (MENU) 

10.1 Remote control with display 

The following steps show how the remote control with display is activated: 

1. Call up the "Service" menu in special functions ("S" key)  

2. Call up the "Remote control" sub-menu in the "Service" menu.  

3. Select the "Remote control with display" item in the "Remote control" sub-menu-this configuration is 
retained.  

10.2 Brief operating instructions 

1. Activate the remote control with the "ON" button (it may also be switched on during alignment). The 
title page will appear on the LCD.  

2. Select "Straight ahead" of the "Initial measurement" , "Adjustment work" or "Final 

 Bosch Beissbarth
Measured value recording Infrared CCD camera
Data transmission Cable Infrared / cable
Measuring sensor power 
supply

Cable Battery / cable

Remote control Infrared Infrared
Remote control with 
measured Cable Infrared

value display   
Setpoint data memory Floppy disk Hard disk

Measured value memory Always the last vehicle 
measured

Unlimited vehicle memory

Operating system --- MS-DOS

Languages
English and one language on 
request

EN, DE, NI, SV, IT, FR, SP (further languages 
can be called up)

Update 3.5" floppy disk 3.5" floppy disk using TIS/DIS
Monitor 20" 17"
Computer --- Pentium
Disk drives 2 x floppy disk 1 x floppy, 1 x CD ROM

IMPORTANT: In the case of equipment without remote control, this must be configured to 
"No remote control" .
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measurement" at the measuring equipment cabinet. The steering graphics for "Straight ahead" will 
appear on the LCD.  

3. Use the "Forward arrow" to change to the next measurement image. Display blocks will appear on the 
LCD with the designation of the measured value and tolerance bar with the measured value. If the 
measured value is within the tolerance range, it is shown in dark figures against a light background. If the 
measured value is outside the tolerance range, it will be shown in inverse video (light figures against a 
dark background).  

4. By pressing the "F" key shortly, you can move alternately between the designation of the measured value 
and the setpoint value with the tolerance inside the display blocks.  

5. You can scroll through the measured values using the "Forward arrow" , "Backward arrow" and 
"Cancel" (red dot) keys. The function of these keys is identical to that of the keys on the graphics panel. 

6. Even with "Free alignment" , it is possible to scroll through the measured values in the same way as 
with "Program-guided alignment" .  

7. During measurement, the report print-out can be initiated using the "Printer" key. The remote control 
keys are only active during measurement and adjustment (not during customer data input, vehicle 
selection etc.).  

10.3 Display support 

 Measured values with a setpoint/actual comparison and tolerance bar (setpoint figures can be displayed 
with the "F" key)  

 Steering graphics for steering routines  

 Overview of measured values with current setpoint/actual comparison  

 Rim run-out compensation  

 With all other functions (e.g. customer input), the title illustration appears on the LCD display  

 The "Hour glass" icon in the LCD display means: "Please wait" .  

 The "Battery" icon in the top right-hand corner of the LCD display means that the battery reserve has 
been reached.  

 To switch off the remote control: press the "F" key for 5 seconds, then return it to its charging unit or 
connect it to a charge cable. The title illustration will again appear as a charging check.  

 If, during the measurement, the remote control has been placed back in the charging unit, it must be 
switched on again using the "ON" button.  

11. UPDATING THE SOFTWARE / SETPOINT DATA 

NOTE: If the data transmission from the remote control to the computer is interrupted, 
the remote control icon in the bottom right-hand corner of the screen changes 
color from green to red and the illustration on the LCD display is shown 
inversely - black turns to white, white to black. This change does not take place 
in the title illustration. Once the line-of-sight connection has been re-
established, the remote control continues to operate from the point of 
interruption in the program. A continuous visual connection during alignment is 
therefore not necessary.
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Floppy disks will no longer be sent to BMW partners who have acquired a "BMW KDS (Beissbarth / Bosch)". 
For cost-related reasons, you can create these disks yourself on the "Dis-tester" or on the "TIS/EPC server" . 
The data for this is regularly updated on the TIS CD. 

11.1 Requirements 

 BMW KDS (Beissbarth / Bosch)  

 TIS CD program status (Beissbarth): from CD 12/95  

 EPC program status: from 12/95  

 TIS CD program status (Bosch): from CD 08/97  

 DIS program status: from V6.0  

 3.5" diskettes, 1.44 MB (Beissbarth 5 diskettes / Bosch 1 diskette)  

11.2 Procedure (Beissbarth) 

1. Go to the "Administration" screen  

2. Select the KDS button  

3. Select Beissbarth  

4. Insert "Diskette 1" on request and confirm with "OK" (program diskette 1 of 2 is created, label it)  

5. Insert "Diskette 2" on request and confirm with "OK" (program diskette 2 of 2 is created, label it)  

6. Insert "Diskette 3" on request and confirm with "OK" (setpoint data diskette 1 of 3 is created, label it)  

7. Insert "Diskette 4" on request and confirm with "OK" (setpoint data diskette 2 of 3 is created, label it)  

8. Insert "Diskette 5" on request and confirm with "OK" (setpoint data diskette 3 of 3 is created, label it)  

9. Perform update and/or setpoint data on the KDS in the usual manner with the diskettes which have just 
been created.  

11.3 Procedure (Bosch) 

1. Go to the "Administration" screen  

2. Select the KDS button  

3. Select Bosch  

4. Label "Diskette 3.1" , insert it into the drive on request and confirm with "OK" (2x) <-- Setpoint data is 
copied to the diskettes.  

5. Insert setpoint data diskette 3.1 into the 3.1 floppy disk drive, insert operating system diskette 3.0 into the 
3.0 drive.  

6. Switch on the machine in the usual manner.  

IMPORTANT: When creating the KDS diskettes, all data on the diskettes used is overwritten.

NOTE: In the event of an error, a corresponding message is shown and the program is 
cancelled completely. The procedure must be run from the beginning again and 
all data on the diskette will be deleted. A new diskette may have to be used.
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12. CREATING, COPYING AND EDITING SETPOINT DATA

12.1 Copying 

 Press the "C" button and select the vehicle to be copied.  

 Select the "Edit setpoint data" menu item from the special functions. Create a new vehicle in the usual 
manner. The setpoint values for the last vehicle selected will appear in the data input screen. Enter the 
data and save the data record.  

12.2 Creating 

 Press the "C" button and select the "Edit setpoint data" menu item from the special functions. Create a 
new vehicle in the usual manner. An empty data input screen will appear. Enter the data and save the data 
record.  

12.3 Editing 

 Factory-programmed setpoint data can neither be deleted nor modified. If this data does need to be 
modified, a new vehicle with modified setpoint data must be created. New vehicles created by the user are
identified by a "+" in the selection menu. These vehicles can be deleted by the user using the "-" key or 
modified using the "< >" key. These keys only appear if vehicles have been entered by the user.  

13. SPECIAL FUNCTIONS 

13.1 Customer-specific printer report header 

The sub-item "Customer-specific text" must be called up in the "Special functions" menu. An input screen 
will appear on the monitor. This input screen must be filled out with the name and address and stored with the 
"S" screen key. The text entered is inserted into the report header. 

13.2 Adjusting options 

 Call up the "Service" menu in the special functions ("S" key).  

 Select the "Wheel toe adjustment" item or the "Camber adjustment" item from the "Adjustment" 
sub-menu. The toe and camber adjustment program will guide the user step by step through the 
adjustment using text and images. The measuring deviation for each measuring sensor will be shown on 
the screen when the adjustment has been completed.  

 You can store the adjustment values in the measuring sensor using the "Store" key or you can quit the 
program with the "Red dot key" without saving them (check). The adjustment values can be printed out. 

13.3 Rotating plate test 

 Call up the "Service" menu in the special functions ("S" key).  

 Call up the "Rotating plate" item in the "Service" menu. Turn the left-hand and right-hand rotating 
plate and check the display on the screen. Important: The measuring range is ± 306 degrees.  

13.4 Viewing and deleting customer entries from database
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 Call up the menu item "Delete" in the "Database" menu in the special functions. The data input screen 
will appear. Fill in the search fields with the data to be deleted.  

 Use the "-" button to delete this data record. A new data record can then be highlighted and deleted with 
the digital pen.  

 You can scroll through the entire database with the "Arrow up" and "Arrow down" keys.  

 You can quit the delete function by pressing the cancel key (red dot).  

14. MODIFICATIONS WITHIN PROGRAM 

Further modifications were carried out within the program which only slightly change the program sequence but 
which optimize the alignment in respect of comfort and speed. This is described below: 

 Optimization of the rim run-out compensation in respect of speed.  

 Optimization of the steering routines: Highlighted values within the gate can still be corrected. The 
message "Rotating plates not connected" no longer causes the steering routine to be cancelled. Further 
measurements can be carried out after the rotating plates have been connected.  

 Standardization of screen colors with the colors on the tablet.  

 Addition of texts in several foreign languages.  

 Elimination of program-related and cosmetic faults.  

 Electronic water level.  

 Omission of kingpin inclination measurement.  

15. FAULTS 

15.1 Tyre faults 

TYRE FAULTS DESCRIPTION CHART 

15.2 Front axle faults 

FRONT AXLE FAULTS DESCRIPTION CHART 

Fault Effect
1 Wheel toe, camber, toe-differential angle and 
castor not correct

1 Severe tyre squeaking even at relatively low 
speeds

2 Excessive toe-in and excessive positive camber
2 Tyres are worn down on one outside edge in the 
longitudinal direction

3 Excessive negative camber 3 Tyre wear on inside edge
4 Worn front-axle suspension on front-wheel-drive 
vehicles

4 Increased noise / Vehicle pulls on one side when 
accelerating

5 Incorrect wheel alignment
5 Wheels scrubbing / Tyre surface shows feathering 
in the tread

6 Play in the suspension due to mechanical parts 
(suspension, steering)

6 Washout / Wobbling of front wheels

7 Tyre pressure too low 7 Outside tyre surface wear
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15.3 Rear axle faults 

Fault Cause Remedy

1. Toe deviation

a) Vehicle not in normal position a) Correct height level
b) Tie rod(s) bent b) Replace tie rod(s)
c) Tie rod ball joints worn c) Replace tie rod(s)
d) Rubber mount in control arm 
defective

d) Replace control arm

2. Camber deviation: The camber is 
fixed during the design stage and cannot 
be adjusted.

a) Rubber mount in control arm 
defective a) Replace control arm

b) Control arm deformed b) Replace control arm
c) Spring strut deformed c) Replace spring strut
d) Traction strut worn d) Replace control arm

e) Spring deflection too great
e) Replace coil spring, 
height level

f) Front axle carrier deformed
f) Replace front axle 
carrier

g) Spring strut mount deformed g) Repair forward 
structure

h) Distortion in the floor assembly 
(engine bracket)

h) Repair body

3. Castor deviation: The castor is fixed 
during the design stage and cannot be 
adjusted.

a) Rubber mount for tension / traction 
strut defective

a) Replace rubber 
mount

b) Tension / traction strut deformed
b) Replace tension / 
traction strut

c) Control arm deformed c) Replace control arm
d) Spring strut deformed d) Replace spring strut
e) Wheelhouse deformed (spring strut 
mount)

e) Repair forward 
structure

f) Distortion in the floor assembly 
(engine bracket) f) Repair body

4. Toe-differential angle deviation

Requirement: camber and castor are 
correct

 

a) Tie rods unevenly adjusted
a) Set wheel toe on left 
and right to identical 
values

5. Wheel displacement deviation

Requirement: Front wheels have same 
single toe in relation to the geometrical 
axis

 

a) Front axle carrier deformed
a) Replace front axle 
carrier

b) Engine bracket deformed b) Repair body
c) Control arm deformed c) Replace control arm

d) Tension / traction strut deformed
d) Replace tension / 
traction strut
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REAR AXLE FAULTS DESCRIPTION CHART

Further details on the "Kinematic Diagnosis System" can be found in the operating instructions for the 
BMW KDS (Beissbarth / Bosch).  

Functional and system descriptions are not subject to change. Parts availability and immediate ordering 
availability cannot be derived from this information. The specialist departments will be providing further 
details at the relevant time.  

Fault Cause Remedy

1. Camber deviation

a) Vehicle not in normal position: 
spring deflection too great a) Correct height level

b) Rubber mount on rear axle carrier 
defective b) Replace rubber mount

c) Rear axle carrier deformed c) Check rear axle carrier and replace, if 
necessary

d) Control arm deformed d) Check control arm and replace, if 
necessary

e) Traction strut deformed
e) Check traction strut and replace, if 
necessary

f) Distortion in the floor assembly f) Repair body
g) Swinging arm deformed g) Replace swinging arm

2. Rear wheel position is 
not correct

a) Rear axle carrier has been shifted 
laterally

a) Check the rubber mounts on the rear 
axle carrier and replace, if necessary

b) Distortion in the floor assembly b) Repair body

3. Toe deviation

a) Vehicle not in normal position, 
i.e. spring deflection too great

a) Correct height level

b) Rubber mount in rear axle carrier 
defective

b) Replace rubber mount

c) Control arm deformed c) Replace control arm
d) Rubber mount and swinging arm 
defective

d) Replace swinging arm

e) Rear axle carrier deformed
e) Check rear axle carrier and replace, if 
necessary

f) Traction strut deformed
f) Check traction strut and replace, if 
necessary

4. Deviation from the 
geometrical drive axis

Requirement: Total wheel toe is 
correct

 

a) Distortion in the floor assembly a) Repair body
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