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00 - Technical data

1 - Identification of gearbox

1.1 - Identification of gearbox

The 5 and 6-speed manual gearbox 01E in combination with the 5-cylinder inline turbo diesel engine is fitted
to the Audi 100 from 04.91. Assignment => Page 2

| ——

-> Location-on gearbox

¢ Code letters and serial number -arrow 1-
¢ Manual gearbox 01E -arrow 2-

-> Code letters and gearbox consecutive serial number -arrow 1-

Example: ARX 000 41
I I

Code letters Gearbox consecutive serial
number

Additional data are production-related
Nofte:

The code lefters for the gearbox are also given on the vehicle data plates.

1.1 - Identification of gearbox 1
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-> Manual gearbox 01E -arrow 2-

2 - Code letters, mechanical unit assignment, transmission ratios, capacities

2.1 - Code letters, mechanical unit assignment, transmission ratios, capacities

gear

1)  Gear oil additive Part No. 009 000 01 is no longer used

Manual gearbox 5 and 6-speed 01E, front-
wheel drive

Code letters CXU, DPL 2)|ARX, DBK 3)

Production from 01.95 04.91

Manual gearbox 5 and 6-speed 01E, front-wheel drive

Code letters ABZ CEP

Production from 04.91 01.92
to 12.91 07.96

Allocation Model Audi 100 1991 & Audi 100 1991 &
Engine 2.51-85kW TDI 2.51-85kW TDI

Ratio Final drive 31:8=23.875 31:8=23.875

22 :Z1=i 1st gear 28 :8 =3.500 28 :8 =3.500
2nd gear 34 :18 = 1.889 34 :18 =1.889
3rd gear 32:26=1.231 32:26=1.231
4th gear 27..31=0.871 27..31=0.871
5th gear 26239 =0:667 25139 =0:641
6th gear - -
Reverse gear 38 :11=23.455 38 :11=23.455

Code letters ABZ | CEP

Speedometer Electronic

Capacity 2.4 litres 1)

Specification Gear oil G 052 911 A SAE 75

W 90 (synthetic oil)

Clutch mechanism Hydraulic

Clutch plate dia. 240 mm

Drive shaft flange dia. 130 mm

Overall ratio iov. in top 2.583 2.484

2 00 - Technical data
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Audi 100 1991 > |

Manual gearbox 5 and 6-speed 01E, front-
wheel drive
to - -
Allocation  Model Audi 100 Audi 100
1991 4 1991 a
Engine 251-103 |2.51-85kW
kw TDI TDI
251-103
kW TDI
Ratio Final drive |31:8=3.875|31:8=3.875
Z2 :Z1=i 1st gear 28:8=3.500/28:8=3.500
2nd gear 34:18 = 34:18 =
1.889 1.889
3rd gear 32:27 = 32:26 =
1.165 1.231
4th gear 26:32= 27 :31 =
0.813 0.871
5th gear 24.:40 5 260039~
0:600 0:667
6th gear - 23:41=
0.561
Reverse 38:11= 38:11=
gear 3.455 3.455
Code letters CXU, DPL 2) | ARX, DBK 3)
Speedometer Electronic
Capacity 2.4 litres 1)
Specification Gear oil G 052 911 A SAE 75
W 90 (synthetic oil)
Clutch mechanism Hydraulic
Clutch plate dia. 240 mm
Drive shaft flange dia. 130 mm
Overall ratio iov. in top 2.325 2174
gear

1)  Gear oil additive Part No. 009 000 01 is no longer used
2) 07.96 a (Gearbox serial number 112 523) modified gearbox housing; code letters DPL replace CXU

3) 07.96 & (Gearbox serial number 112 493) modified gearbox housing; code letters DBK replace ARX

2.1 - Code letters, mechanical unit assignment, transmission ratios, capacities 3
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3 - Transmission layout

3.1 - Transmission layout

OEIQL

Engine

Clutch

Gearbox

Input shaft (main shaft)
Differential

Drive pinion (output shaft)

O, WOWN -

Nofte:

Arrows face in direction of travel.

4 00 - Technical data
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7 —
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[ -
-
Il-
Vv -
V-
VI -
R -
A-
T-

1st gear
2nd gear
3rd gear
4th gear
5th gear
6th gear
Reverse gear
Final drive

Speedometer drive, electronic

3.1 - Transmission layout 5
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OO

Note:
The 5-speed gearbox is derived from the 6-speed gearbox by modifying the latter as follows:

Removal of the two 6th speed gear wheels.

Fitting spacer washer (shift lock for 6th gear).

Installation of additional circlip for small taper roller bearing for drive pinion.
Use of selector cylinder for 5-speed gearbox.

* 00

6 00 - Technical data
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4 - Calculations

4 1 - Calculations

4.2 - Calculating transmission ratios "i"

Transmission ratio

Transmission ra- = No. of teeth on : No. of teeth on
tio driven gear drive gear
Ratios Formula
iG = Gear.ratio 2G2.:.2Gl1
iA = Axle ratio ZA2:=ZA1
iov = Overall ratio iG xiA
Example:

6th gear Final drive
Drive gear Z2G1 =37 ZA1=9
Driven gear 2G2 =27 ZA2 = 37
Calculations:
iG =27:37=0.730
A =37:9=4111
iov = (27 : 37) x (37 :9) =0.730 x 4.111 = 3.000

4.3 - Calculating speed "V"

V = n:iovx UA X 0.06

n = Engine speed (rpm)
iov = Overall ratio
UA = Dynamic tyre roll circumference (m)

V = Speed (km/h)
Example:
[V = 1000 : 3.100 x 1.93 x 0.06 = 37 km/h |

The road speed at an engine speed of 1000 rpm in 5th gear is 37 km/h.

5 - Repair instructions

5.1 - Repair instructions

The maximum possible care and cleanliness and proper tools are essential to ensure satisfactory and suc-

cessful gearbox repairs. The usual basic safety precautions also naturally apply when carrying out vehicle
repairs.

4.1 - Calculations 7
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A number of generally applicable instructions for individual repair operations, which are otherwise mentioned
at various points in the Workshop Manual, are summarised here. They apply to this Workshop Manual.

Special tools

For a complete list of special tools used in this Workshop Manual
=> Booklet; Special tools, Workshop equipment

Gearbox

+ When fitting a new gearbox, the oil level must be checked and oil added if necessary => Page 63 .
+ Capacities and specifications => Page 2 onwards.

+ Thoroughly clean all connections and the surrounding areas before disconnecting.

+ When installing gearbox, ensure that the dowel sleeves are fitted correctly.

O-rings, seals, gaskets
+ Always renew O-rings, seals and gaskets.

+ After removing gaskets and seals, always inspect the contact surface on the housing or shaft for burrs
resulting from removal or for other signs of damage.

+ Thoroughly clean housing joint surfaces before assembling.

+ -> Before installing radial shaft oil seals, lightly oil outer circumference and pack space between sealing lips
-arrow- with grease.

+ The open side of the seals must face the fluid against which the seal is to serve.

+ When replacing oil seals, always vary the point at which the sealing lips make contact (use insertion depth
tolerances).

+ Lightly oil O-rings before installing to prevent them being trapped and damaged when assembling.

+ After replacing seals and gaskets check oil level in gearbox =>Page 63 .

Sealants

+ Thoroughly clean housing joint surfaces before applying sealing paste.
+ Apply sealing paste AMV 188 200 03 evenly and not too thick.
+ Breather holes must remain free of sealing paste.

Locking elements

+ Always replace circlips.
+ Do not over-stretch circlips.

8 00 - Technical data



Audi 100 1991 >
5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996 Auc:

+ Circlips must be properly seated in the base of the groove.

-> Replace spring sleeves. Installation position: Slot longitudinal to line of force.

* 01.92 a spring pins are used instead of spring sleeves. Installation position: Not dependant on direction of
force.

*

Note:

The spring sleeve/spring pins for securing the selector fork or selector plate for 5th/6th gear must only be fifted
or removed using the special fool.

Nuts, bolts

+ Slacken the nuts and bolts in reverse sequence to the specified tightening sequence.

+ Nuts and bolts which secure covers and housings should be slackened and tightened crosswise in stages
if no tightening sequence is specified.

+ The tightening torques stated apply to non-oiled nuts and bolts.

Always replace self-locking nuts and bolts.

+ Use a wire brush to clean the threads of bolts screwed in with a locking agent. Then apply AMV 185 101
A1 when inserting.

+ Threaded holes into which self-locking bolts or bolts coated with locking fluid are screwed, must be cleaned
(e.g. with a tap). Otherwise there is a danger of bolts shearing when subsequently being removed.

*

Bearings

+ Install needle roller bearings with the lettering on the bearing (the side with thicker metal) facing towards the
drift or other tool used for installing.

+ Mark the needle roller bearings of 1st to 6th speed sliding gears when removing to ensure the same instal-
lation position when re-installing.

+ Grease needle roller bearing for gearbox input shaft in rear of crankshaft.

+ Lubricate all bearings in gearbox housing with gear oil before installing.

+ Heatinnerraces of taperroller bearings to approx. 100 oC before installing. Press in onto stop when installing
so there is no axial clearance.

+ Do not interchange the outer or inner races of bearings of the same size.

+ Always replace the taper roller bearings on one shaft together and use new bearings from a single manu-
facturer.

+ The taper roller bearings for the output shaft and the differential in the gearbox are low-friction bearings. Do
not additionally oil new taper roller bearings when measuring friction torque. The bearings are pre-treated
at the factory with a special type of oil for this purpose.

Shims

+ Use a micrometer to measure the shims at several points. Different tolerances make it possible to obtain
exact shim thickness required.
* Check for burrs and damage. Install only shims which are in perfect condition.

Synchroniser rings

+ Do not interchange synchroniser rings. When reusing always fit to the same gear.
+ Check for wear; replace if necessary.
+ Coat with gearbox oil when installing

Clutch mechanism

+ When removing gearbox, remove clutch slave cylinder without disconnecting pipes.

+ Do not depress clutch pedal after removing slave cylinder. Otherwise the piston will be pressed out of the
slave cylinder.

+ Do not cant clutch pressure plate, loosen and tighten in a diagonal sequence and in stages.

Gears, synchro-hubs, inner races for sliding gears

+ Heat gears and synchro-hubs to approx. 100 oC before installing. Press in onto stop when installing so there
is no axial clearance.

+ Heat inner races for sliding gears to approx. 100 oC when installing.

+ Temperature can be checked with temperature tester V.A.G 1558.

5.1 - Repair instructions 9
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+ Note installation position.

Sliding gears

+ After installing, check 1st to 6th speed sliding gears for axial clearance of 0.15 ... 0.35 mm and check that
they rotate freely.

1 O 00 - Technical data
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30 - Clutch

1 - Servicing clutch mechanism

1.1 - Servicing clutch mechanism

3 4 6 5 9 10 11 8 14

1 " 18 17 16 12 13

1.2 - Assembly overview, foot pedal cluster (LHD vehicles)

Noftes:

+ Grease all bearing points with polycarbamide grease G 052 142 A2 before assembling.
* The clutch pedal travel must not be shortened by additional floor coverings.

1 Locking clip
+ Always replace

1.1 - Servicing clutch mechanism 1 1
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+ Fit onto shaft on pedal bracket

3 4 6 5 9 10 11 8 14

1 " 18 17 16 12 13

2 Clutch pedal

+ Can be replaced with pedal bracket installed

+ Is located in correct position by clevis adjustment

+ Fit onto shaft on pedal bracket

+ Bearing bush cannot be replaced separately; pedal is supplied as replacement part with integral bush.
3 Locking clip

+ Does not have to be removed in order to remove over-centre spring
4 Over-centre spring

+ Lubricate with polycarbamide grease G 052 142 A2 before assembling
+ Removing and installing => Page 3

1 2 30 - Clutch
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3 4 6 5 9 10 11 8 14

1 18 17 16 12 13

a

=]

o ~

Supply hose

+ For master cylinder
+ Must not touch over-centre spring
+ Locate accordingly on pedal bracket and secure with cable clip

Cable clip

+ Secures supply hose to pedal bracket
Pedal bracket

Nut - 25 Nm

+ Self-locking
+ Always replace

Torsion spring
+ Installation position => Fig. 2

1.2 - Assembly overview, foot pedal cluster (LHD vehicles) 1 3
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3 4 6 5 9 10 11 8 14

1 18 17 16 12 13

10 Brake pedal
+ Fit onto shaft on pedal bracket
+ Bearing bush cannot be replaced separately; pedal is supplied as replacement part with integral bush.
+ Remove/install pedal bracket before removing/installing pedal.
11 Locking clip
+ Always replace
+ Fit onto shaft on pedal bracket
12 Clip

+ For cruise control system vent valves and brake light switch
+ Using pliers, press clip into appropriate holes in pedal bracket until fully home

1 4 30 - Clutch
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3 4 6 5 9 10 11 8 14

1 " 18 17 16 12 13

13 Vent valves
+ For cruise control system
Always replace
Press in valve after fitting clip
Adjust valve with clevis connected:
Depress clutch pedal or brake pedal.
Press in vent valves onto stop
- Pull clutch pedal or brake pedal all the way back by hand.

14 Brake light switch

+ Always replace
+ Press in switch after fitting clip

R R

1.2 - Assembly overview, foot pedal cluster (LHD vehicles) 1 5
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3 4 6 5 9 10 11 8 14

18 17 16 12 13

Adjust with clevis connected:

Depress brake pedal.

Press in brake light switch onto stop

Pull brake pedal all the way back by hand.

1 1 1 *

Note:
Adjusting clevis for brake pedal

=> Running gear Front-wheel drive; Repair group 46; Servicing pedal cluster Servicing pedal cluster

15 Pin

+ Secure clevis to clutch pedal
16 Clevis

+ Adjusting => Fig. 1

1 6 30 - Clutch
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3 4 6 5 7

1 2 20 15 19

8 9 10 11 8 14

18 17 16 12 13

17 Lock nut - 10 Nm
+ Tighten after adjusting clevis
18 Master cylinder
+ Replace if leaking
19 Bolt - 20 Nm
20 Locking clip

+ Always replace
+ Fit onto pin

1.2 - Assembly overview, foot pedal cluster (LHD vehicles) 1 7
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->Fig.1  Adjusting clevis

- To adjust, turn clevis.
- Dimensiona=109.5 £ 0.5 mm
- When measuring, clevis must be at right angles to mounting surface of clutch master cylinder.

Notes:

If the clevis is correctly adjusted and the clufch pedal does not return properly by itself, this can be caused by
the following:

¢ Airin hydraulic system.
+ Pedal bearing or over-centre spring not moving freely.

->Fig.2 Installation position of torsion spring for brake pedal

- Hook long end of spring -arrow 1- into pedal bracket and short end -arrow 2- onto brake pedal.

I ! .’"

R L I_.- .’"
Y i /i
/J V30-0372

I [/

1 8 30 - Clutch
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->Fig.3 Removing and installing over-centre spring

- Remove left-hand storage compartment

=> General body repairs; Repair group 70; Dash panel; Removing and installing storage compartment and
glove compartment Dash panel Removing and installing storage compartment and glove compartment

- Remove left-hand footwell vent

=> Heating, air conditioner; Repair group 80; Servicing heating system Servicing heating system
- Remove protective plate between connector for electrical wiring and pedal cluster.

- Push retaining clip 3246 on over-centre spring sideways.

- Depress clutch pedal and remove over-centre spring together with installation clamp.

Noftes;

+'"Retaining ‘Clip ‘3246 'is’'shown 'in diagram‘with'pedal bracket removed.
+ Grease all bearing points with polycarbamide grease G 052 142 A2 before assembling

1.3 - Assembly overview, foot pedal cluster (RHD vehicles)

21 2 7 10 23 25

1412131511161920

1.2 - Assembly overview, foot pedal cluster (LHD vehicles) 1 9
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Notes:

+ Grease all bearing points with polycarbamide grease G 052 142 A2 before assembling.
+ The clutch pedal travel must not be shortened by additional floor coverings.

1 Pedal bracket
Nut-25 Nm

+ Self-locking
+ Always replace

3 Washer

7 10 23 25

25 2423 6 5 4 1412131511161920

4 Brake pedal

+ Bearing bush cannot be replaced separately; pedal is supplied as replacement part with integral bush.
+ Remove/install pedal bracket before removing/installing pedal.

5 Torsion spring

+ Fit onto brake pedal before installing
+ Installation position => Fig. 1

6 Shim

+ Fit onto brake pedal before installing
+ Lugs towards brake pedal

7 Bearing tube

20 30 - Clutch
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+ Fitted into pedal bracket and bearing bush of brake pedal after assembling brake pedal

21 2

7 10 23 25

25 2423 6 5 4 1412131511161920

8 Clutch pedal

+ Remove/install pedal bracket before removing/installing pedal.
+ Insert pedal shaft into bearing tube
+ Is located in correct position by clevis adjustment

9 Spacer bush
10 Spacer
11 Lever

12 Master cylinder
+ Replace if leaking
13 Bolt - 20 Nm

1.3 - Assembly overview, foot pedal cluster (RHD vehicles) 2 1



. Audi 100 1991 >
Auor 5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996

7 10 23 25

25 2423 6 5 4 1412131511161920

14 Clevis

+ Adjusting => Fig. 18

* After adjusting clevis, tighten lock nut to 10 Nm
15 Pin

+ Secure clevis to lever
16 Locking clip

+ Always replace
+ Fit onto pin

17 Bolt
18 Bracket

+ Operates vent valve
+ For vehicles with cruise control only

19 Washer

22 30 - Clutch
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21 7 10 23 25

25 2423 6 5 4 1412131511161920

20 Nut - 40 Nm
21 Supply hose

+ For master cylinder

+ Must not touch over-centre spring

+ Route along pedal bracket, as shown

+ Allocate hose length from Parts Catalogue

22 Over-centre spring
+ Lubricate with polycarbamide grease G 052 142 A2 before assembling
+ Removing and installing => Page 2

23 Clip

+ For cruise control system vent valves and brake light switch
+ Using pliers, press clip into appropriate holes in pedal bracket until fully home

1.3 - Assembly overview, foot pedal cluster (RHD vehicles) 23
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7 10 23 25

1412131511161920

24 23 6 5 4

25

24 Brake light switch

+ Always replace

Press in switch after fitting clip

Adjust with clevis connected:

Depress brake pedal.

Press in brake light switch onto stop

Pull brake pedal all the way back by hand.

1 1 1 * &

Note:
Adjusting clevis for brake pedal

=> Running gear Front-wheel drive; Repair group 46; Servicing pedal cluster Servicing pedal cluster

24 30 - Clutch
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25 2423 6 5 4

7 10 23 25

21

1412131511161920

25 Vent valve

*

[ YR XK

For cruise control system

Always replace

Press in switch after fitting clip

Adjust with clevis connected:

Depress clutch pedal or brake pedal.

Press in vent valves onto stop

Pull clutch pedal or brake pedal all the way back by hand.

1.3 - Assembly overview, foot pedal cluster (RHD vehicles) 25
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->Fig.1 Installation position of torsion spring for brake pedal

- Hook long end of spring -arrow 1- into pedal bracket and short end -arrow 2- onto brake pedal.

->Fig.2 Removing and installing over-centre spring
- Remove storage compartment on right

=> General body repairs; Repair group 70; Dash panel; Removing and installing storage compartment and
glove compartment Dash panel Removing and installing storage compartment and glove compartment

- Remove right-hand footwell vent
=> Heating, air conditioner; Repair group 80; Servicing heating system Servicing heating system

- Remove protective plate between connector for electrical wiring and pedal cluster.
- Push retaining clip 3246 on over-centre spring sideways.
- Depress clutch pedal and remove over-centre spring together with installation clamp.

Notes:

+ Retaining clip 3246 is shown in diagram with pedal bracket removed.
+ Grease all bearing points with polycarbamide grease G 052 142 A2 before assembling
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1.4 - Assembly overview, hydraulics

19 20 21 22

1 2 3 4 5

22 13 12 22

N —

W

Brake fluid reservoir
Supply hose

+ For pedal cluster on right-hand drive vehicles, determine length of hose needed using Parts Catalogue

Grommet
Angle piece
Sealing plug

+ Lubricate lightly with brake fluid before inserting

Master cylinder

1.4 - Assembly overview, hydraulics 27
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19202122 1 2 3 4 5

&+
22 13 12 22
7 Bolt-20Nm
8 Lock nut-10 Nm
9 Clevis
+ Adjusting => Fig. 18
10 Pin

11 Locking clip
+ Always replace
12 Pipe
+ For pedal cluster on right-hand drive vehicles, determine length needed using Parts Catalogue
13 Grommet
14 Washer
+ Small internal diameter
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19202122 1 2 3 4 5

22 13 12 22
15 Bracket
16 Bush
17 Washer

+ Large internal diameter
18 Pressure hose

+ Must not contact gearbox or surrounding parts

+ Correct hose is determined according to engine version using Parts Catalogue
19 Slave cylinder

+ Installing => Page 36

+ After working on hydraulic clutch mechanism, bleed slave cylinder => Page 30

+ Do not depress clutch pedal after removing slave cylinder

1.4 - Assembly overview, hydraulics 29
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19202122 1 2 3 4 5

22 13 12 22

20 Bleeder valve

+ Bleeding => Page 30
21 Dust cap
22 Pipe union nut - 15 Nm

1.5 - Bleeding clutch system

Notes:

+ The clutch system must be bled after performing work on the hydraulic clutch mechanism.
+ Top up brake fluid reservoir to "max" marking with brake fluid before bleeding clutch system.

- Bleed clutch system only with a brake bleeding unit.
- Working pressure 2.5 bar
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=7 s

) |4V.AG 1238 B
o

- ->To bleed system, use bleed hose V.A.G 1238 B3 - 670 mm long.
- Connect bleed hose to pressure hose on collector bottle -A- of brake bleeding appliance.

- ° _[
8 B3t |—= -

- ->Fitring spanner and hose V.A.G 1238 B3 onto bleed valve and open bleed valve.

Note:
Ensure bleeder hose is correctly fitted during bleeding operation.

- Depress clutch pedal several times after completion of bleeding process.
- Bleed again if necessary.

1.5 - Bleeding clutch system 31
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2 - Servicing clutch release mechanism

2.1 - Servicing clutch release mechanism

1

2 345G T

8 9

1 Gearbox
2 Intermediate piece
3 Shaft seal
+ Forinput shaft
+ Removing => Fig. 1
¢ |nstalling => Fig. 2
+ Insertion depth 4.5 mm
4 Guide sleeve
5 Bolt-15Nm

+ Qty. 3
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1 2 3 4 5 6 7

8 9

oo ~

Clutch release lever

+ Must engage in lugs in intermediate piece when installed =

> Abb. 3

+ Before installing, coat contact surface of clutch slave cylinder push rod with thin layer of copper grease.

Leaf spring
Bolt - 25 Nm
Release bearing

+ Do not wash out, wipe clean only
+ Replace noisy bearings

+ Fit bearing onto release lever turned approx. 450 to installation position and engage by turning into

position

2.1 - Servicing clutch release mechanism 33
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1 2 3 4 5 6 7 8 9

10 Clutch slave cylinder
+ Bleeding clutch system => Page 30
¢ |nstalling => Fig. 4
+ When installing, push on until the securing bolt can be fitted
+ To aid installation, the securing bolt with pointed end listed in Parts Catalogue may be used

11 Bolt - 25 Nm
+ Always replace
12 Push rod
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->Fig.1 Removing shaft seal for input shaft

- Lever out seal carefully with a screwdriver.

Note:

Do not damage bearing surface on input shaft for shaft seal.

->Fig.2 Installing shaft seal for input shaft

- Pack space between sealing lip and dust lip of new seal for input shaft with multi-purpose grease.

- Pull a thin protective hose tightly onto splines of input shaft.

- Tap in input shaft oil seal.
- Insertion depth: 4.5 mm
- Remove protective hose.

e
!
C

Bl
:.|F‘

b

->Fig.3 Installing clutch release lever

A - Clutch release lever

B - Lugs on intermediate piece

2.1 - Servicing clutch release mechanism 35
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C - Intermediate piece
Nofes:

+ Clutch release lever must engage in lugs in intermediate piece when installed.
+ Before installing, coat contact surface of clutch slave cylinder push rod with thin layer of copper grease.

->Fig.4 Installing clutch slave cylinder

- When inserting the clutch slave cylinder into the mounting hole of the gearbox housing, keep it as far as
possible in line with the direction of operation of the push rod.

Notes:

+ Ifthe clutch slave cylinder is inserted off-line there is a danger that the push rod will be guided past the clutch
release lever.

+ To facilitate installation, engage 6th gear (6-speed gearbox) or 4th gear (5-speed gearbox) before fitting the
slave cylinder.

+ When installing, press in the clutch slave cylinder far enough so that the securing bolt can be fitted easily.

+ Always replace securing bolt. To aid installation, the securing bolt with pointed end listed in Parts Catalogue
may be used.
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3 - Servicing clutch

3.1 - Servicing clutch

Nofe:
Observe the general repair instructions =>Page 7 .
- Remove gearbox to work on clutch => Page 58 .

1 Flywheel

TDI 85 kW 06.94 &, TDI 103 kW: Dual-mass flywheel

Make sure that centring pins are a tight fit.

Contact surface for clutch lining must be free of grooves, oil and grease
Removing and installing

*

* o0

=> 5-cyl. diesel engine, Mechanics (2.5 | engine); Repair group 13; Dismantling and assembling cylinder block,
crankshaft and flywheel Dismantling and assembling cylinder block, crankshaft and flywheel

3.1 - Servicing clutch 37
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2 Bolt

+ Always replace
+ Tightening torque

=> 5-cyl. diesel engine, Mechanics (2.5 | engine); Repair group 13; Dismantling and assembling cylinder block,
crankshaft and flywheel Dismantling and assembling cylinder block, crankshaft and flywheel

3 Clutch plate

+ Installation position: Spring pack (coil springs) towards pressure plate and gearbox
Centring =>Fig. 1

Do not grease

=> Notes

Clutch plate diameter => Page 2 onwards

* 00
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Notes:

+ Clean input shaft splines and (in the case of used clutch plates) the hub splines. Remove corrosion and
apply only a very thin coating of grease G 000 100 to the splines. Then move clutch plate to and fro on input
shaft until hub moves freely on shaft. Excess grease must be removed.

+ Before replacing clutch plate

=> Fault-finding No. 9 - Defects on the clutch and clutch mechanism

4 Pressure plate

+ Removing and installing => Page 1

+ Check ends of diaphragm spring => Fig. 2

* Checking spring connection and riveted fastenings => Fig. 3
¢+ =>Notes

3.1 - Servicing clutch 39
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Notes:

+ Pressure plates are protected against corrosion and greased. Only the contact surface may be cleaned,
otherwise the service life of the clutch will be considerably reduced.
+ Before replacing pressure plate

=> Fault-finding No. 9 - Defects on the clutch and clutch mechanism

5 Bolt-25Nm

+ Tighten in stages and in diagonal sequence
6 Needle roller bearing

+ Driving out and in

=> 5-cyl. diesel engine, Mechanics (2.5 | engine),.Repair. group. 13; Dismantling and assembling cylinder block,
crankshaft and flywheel Dismantling and assembling cylinder block, crankshaft and flywheel
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->Fig.1 Removing and installing clutch

- Loosen and tighten bolts in stages and diagonally - 25 Nm.
- Reverse position of counter-hold tool 10-201 when removing.
- Use mandrel 3176 to centre clutch plate.

Notes:

+ The clutch plate lining and the contact surface of the pressure plate must make full contact with the flywheel
before the securing bolts are inserted.

+ Tighten securing bolts evenly and in diagonal sequence to avoid damaging centring holes in pressure plate
and centring pins on flywheel.

->Fig.2 Checking ends of diaphragm spring
+ Wear up to half the thickness of the diaphragm spring is permitted.
Nofe:

When performing repairs always match up clutch pressure plate and clutch plate by checking engine code (see
Parts Catalogue).

3.1 - Servicing clutch 41
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Y30-0454

->Fig.3 Checking spring connection and riveted fastenings

- Check spring connection between pressure plate and cover for cracks and make sure rivet fastenings are
seated tightly.
- Replace clutches with damaged springs or loose riveted fastenings -arrows-.
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34 - Controls, Housing

1 - Servicing shift mechanism

1.1 - Servicing shift mechanism

Note:
Observe the general repair instructions =>Page 7 .

Connecting rod

Push rod

Selector rod

Stop plate

Gear stick

Gear stick mounting
Selector lever on gearbox

NOoOO AR WON -

1.1 - Servicing shift mechanism 43
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1.2 - Dismantling and assembling shift mechanism

Note:

Grease all joints and sliding surfaces with polycarbamide grease G 052 142 A2.

*
*
*

1

Removing and installing selector rods => Page 52
Removing and installing push rods => Page 52
Adjusting and checking ‘shift mechanism'=>Page 55,

Selector rod and front push rod
+ Servicing => Page 45
Gear stick and rear push rod

+ Servicing => Page 48
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1.3 - Servicing selector rod and front push rod

4 5 6 7 8 9 10 11

18 17 16 15

12 13 14

N

B

Cap nut - 25 Nm

Selector lever on gearbox

+ Dismantle together with front selector rod
Front selector rod

+ Dismantle together with selector lever -item 2 -
¢ Do not dismantle from selector lever -item 2 -

Ball stud - 15 Nm
Connecting rod
+ Adjusting => Page 55

1.3 - Servicing selector rod and front push rod 45
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4 5 6 7 8 9 10 11 12 13 14

18 17 16 15
6 Trunnion bolt - 40 Nm
7 Washer
8 Circlip
+ Always replace
9 Bearing

10 Front push rod
+ Removing and installing => Page 52
11 Clamp
12 Bolt - 25 Nm
13 Lock nut - 10 Nm
+ Always replace
14 Rear selector rod
+ Removing and installing => Page 52
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4 5 6 7 8 9 10 11 12 13 14

18 17 16 15

15 Rear push rod

¢ Removing and installing => Page 52
16 Boot

+ Removing and installing => Page 53
17 Clamp
18 Bolt - 25 Nm

1.3 - Servicing selector rod and front push rod 47
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1.4 - Servicing gear stick and rear push rod

16

15 s
14 9
13

1 Gear stick complete

Dismantle only to grease

Assembling:
Pre-assemble rubber guide, shell sections and bottom hemispherical ball.

Insert gear stick with spring, intermediate plate and top hemispherical ball into shell sections.

Press rubber guide into gear stick mounting.
Fit intermediate plate and peen gear stick mounting at three points so that intermediate plate is secure

=>Fig. 1.
+ Adjusting => Page 55

1 1 1 1 ¢ o
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o N Oh

Rear push rod

+ With gear stick mounting, bearing pin and catch pin
+ Adjusting => Page 57

Rubber guide

+ Installation position: Shoulder faces up
Lower hemispherical ball

Shell section

Spring

Intermediate plate

Gear stick

+ Adjusting => Page 56

Boot

1.4 - Servicing gear stick and rear push rod 49
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16
15
14
13
12
11
10

9

w & 00 N @

— M

10 Rear selector rod
11 Lock nut - 10 Nm

+ Always replace
12 Tube
13 Guide for gear stick
14 Spring
15 Spacer bush
16 Circlip

17 Bolt - 10 Nm
18 Buffer left and right
+ After assembling shorten retaining studs by approx. 7 mm

50 34 - Controls, Housing



Audi 100 1991 > ()
5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996 Auc:

19 Upper stop piece
20 Combi nut - 10 Nm
21 Lower stop piece
22 Mounting bracket

I/ Iy . [ ".I\I
/\

->Fig.1  Peening gear stick mounting
Fit intermediate plate and peen gear stick mounting at three points -arrows- so that intermediate plate is
secure.

1.4 - Servicing gear stick and rear push rod 51
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1.5 - Removing and installing selector rods
* Gearbox installed

Removing

- -> Release clamping piece -D-.

- Unscrew rear selector rod -B- from selector lever and slide forward over the push rod catch pin.

- Lift out selector rod.

- Lever connecting rod -E- off front selector rod -A-.

- Remove selector lever at gearbox and pull out front selector rod underneath cable arrester for procon-ten-
system.

Installing

- First attach frontiselectorirod <A« withiselector lever-to-gearbox; ‘connect to rear selector rod -B- and bolt
onto gear stick.

- When installing selector rods ensure boot is correctly seated => Page 54 .

- Press on connecting rod using an assembly lever.

- Adjusting selector mechanism => Page 55

1.6 - Removing and installing push rods
» Gearbox installed

Removing

Note:
The rear push rod is removed complete with gear stick and rear selector rod.

- ->Unscrew clamping pieces -A- and -B-.
- Remove centre console front and rear sections

52 34 - Controls, Housing
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=> General body repairs; Repair group 70; Dash panel, Removing and installing centre console rear section
and centre console front section respectively Dash panel, Removing and installing centre console rear section

and centre console front section respectively

- Unscrew bolts for lower stop piece -C-.

- Lift out rear push rod, gear stick, rear selector rod and boot.

- Lever off connecting rod -D-, remove circlip -E-.
- Take off front push rod.

Installing

Install in reverse order, paying attention to the following:

- Replace circlip and ensure it is correctly seated =>-item 46 .

- Ensure boot is correctly seated => Page 53 .
- Adjusting selector mechanism => Page 55

1.7 - Removing and installing boot

Removing

- ->Unscrew clamping pieces -A- and -B-.
- Remove gear stick knob and cover

=> General body repairs; Repair group 70; Dash panel, Removing and installing centre console rear section

Dash panel, Removing and installing centre console rear section

- Unscrew rear selector rod from gear stick and slide forward over the push rod catch pin => Page 48 .

- Lift out selector rod.

- -> Pull out boot -A- downwards over push rod.

1.6 - Removing and installing push rods 53
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Installing

- When installing ensure that marking lug -B- is on top and that boot edge -C- is correctly clipped into place.

1.8 - Replacing shaft seal for selector shaft

¢ Gearbox removed but not dismantled

i
o
.

Wi4-2588

| P A

- -> Carefully lever out shaft seal -C- with a small screwdriver.
- Slide assembly sleeve -A-, Part No. 01E 311 120, over selector shaft -B-.

Notes:

+ "Lightly lubricate"outer ‘Circumference "of’séal.
+ Pack space.between sealing and dust lips-with, multi-purpose grease.
+ Always use fitting sleeve to install shaft seal.
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V34-2782

7
[ 7 727277
- -> Drive new shaft seal -arrow- into housing onto stop with press piece VW 423.

2 - Checking and adjusting selector mechanism

2.1 - Checking and adjusting selector mechanism

2.2 - Basic adjustment (adjustment specifications)

b

The basic adjustment must be performed if the fine adjustment is not sufficient or if the clamping pieces have
been loosened when performing repairs.

- -> Adjust connecting rod, ball sockets must align.

- Distance b = 168.5 mm
- Removing and installing connecting rod => Page 52
- Remove gear stick knob and cover.

1.8 - Replacing shaft seal for selector shaft 55



QD) Audi 100 1991 >

Auor 5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996

=> General body repairs; Repair group 70; Dash panel, Removing and installing centre console rear section
Dash panel, Removing and installing centre console rear section

=1

-> Align centring holes -arrows- of upper and lower stop pieces .

Tighten bolts to 10 Nm.

Position gear stick in neutral position in 3rd/4th gear gate.

Install clamps for selector and push rods so that they can still be turned and moved relative to one another
easily.

- Adjust gear stick and rear push rod.

Adjusting gear stick

- Fit gear stick jig 3286 over gear stick -D- and snap into position.

- Insert gear stick jug 3286 on left-hand side into free holes and then into holes on right-hand side of stop
upper part -C-.

- Tighten knurled screw -E- lightly until the stop head -A- lies against the gear stick jig 3286.

B - Left stop buffer
F - Locating pin
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Adjusting rear push rod

Nofe:
-> When adjusting the rear push rod the gear stick mounting -A- is aligned with the upper stop piece -C-.

- Determine distances d1 and d2 on left and right-hand edges of gear stick mounting -A- with calliper gauge
-B-.

- Align gear stick mounting to a permissible difference of 1 mm between d1 and d2.

- Tighten clamp joint of selector and push rods => Page 52 .

- After turning back knurled screw, take gear stick jig 3286 out of upper stop piece -C-.

- Install gear stick knob and cover.

=> General body repairs; Repair group 70; Dash panel, Removing.and installing centre, console.rear section
Dash panel, Removing and installing centre console:rear-section

2.3 - Checking gear stick setting

- 2. Engage 2nd gear and push gear stick to the left against stop.
- Reduce pressure on gear stick until it moves back to pressure point.

- Return spring travel must be 3 ... 9 mm, measured at gear stick knob.
- Check that all gears can be engaged.

2.2 - Basic adjustment (adjustment specifications) 57
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CQ_

- Check operation of reverse gear lock.
- It must be possible to move the gear stick, without pushing and without force, forwards from the reverse
gear lock to the 3rd/4th gear plane
- Check fine adjustment if necessary.

2.4 - Fine adjustment specifications

- -> If the return spring travel is not correct, perform a correction in the lateral direction by moving sideways
in the elongated holes -arrow- of the upper stop piece.

3 - Removing and installing gearbox
3.1 - Removing and installing gearbox

Special tools, testers and auxiliary equipment required

+ Engine support bracket 10-222A
Gearbox support 3282
Adjustment plate 3282/12
Gearbox jack V.A.G 1383 A

L R 2 4

Removing

- Observe or obtain radio code on vehicles with coded radio.
- Detach battery earth strap.

58 34 - Controls, Housing
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- ->Remove all engine/gearbox upper connecting bolts -arrows-, apply full steering lock if necessary.
- Pull connector off reversing light switch and speedometer sender.

- Pull securing clip off wiring for reversing lights.

- Pull off buffer for engine bonnet.

\ N
\ 101?_2_2’_Pj/_\____

- -> Mount engine support bracket 10-222 A and take up weight of engine via the spindle.
Nofe:

Do not place engine support bracket 10-222 A upon headlamps.

- -> Unscrew retainers for noise insulation -arrows-.
- Unbolt front exhaust pipe at exhaust manifold

=> 5-cyl. diesel engine, Mechanics (2.5 | engine); Repair group 26; Removing and installing parts of exhaust
system Removing and installing parts of exhaust system

- Disconnect exhaust system in front of catalytic converter and unbolt at gearbox.
- Remove starter and place to one side in engine compartment.

3.1 - Removing and installing gearbox 59
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- Engage 3rd gear and unscrew the push rod and selector rod clamping pieces.

Nofte:

- /

- ->Loosen securing bolts for torque reaction support -arrows-.

Remove heat shield for inner right-hand CV joint from gearbox.

Detach drive shafts (left and right), lift clear and secure with wire or similar.
Remove left and right-hand gearbox support/subframe bolts.

Remove cable holder for procon-ten system from gearbox

— ——— [ |
=> General body repairs; Repair group 68; Repairing procon-ten system Audi 100 & 05.94; Removing procon-
ten cables Repairing procon-ten system Audi 100 & 05.94 Removing procon-ten cables

Note:

To disengage procon-ten-cables from cable guide on gearbox, take up more weight on support bracket, to lower
gearbox.

- ->Remove noise-insulating cover over left-hand drive shaft.

- Remove clutch slave cylinder, do not disconnect pipes.

Note:
Do not depress clutch pedal after removing slave cylinder.

A 3282112 A
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- -> Set up the gearbox support 3282 for removing the manual gearbox 012 front-wheel drive with adjustment
plate 3282/12 and attach to gearbox jack V.A.G 1383 A.

A - Attachments

V34-2931

Notes:

*

-> Attachments -A- are shown in schematic form, arrow -B- points in direction of travel.

Adjustment plate 3282/12 only fits in one position.

Gearbox mounting can be adjusted in elongated holes of adjusting plate 3282/12 to allow for different in-
stallation states of gearbox housing and gearbox cover.

L R 4

V.A.G 1383A

- ->Run gearbox jack V.A.G 1383 A with gearbox support 3282 in under the gearbox and take up the weight
of the gearbox.
- Secure gearbox to gearbox support 3282.

3.1 - Removing and installing gearbox 61
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Note:

If gearbox support 3282 is not available, the gearbox can be removed and installed using gearbox lifter V.A.G
1383 A.

- -> Support gearbox with gearbox jack V.A.G 1383 A.

- Remove lower engine/gearbox connecting bolts => Page 63 .
- Press gearbox off dowel sleeves and lower gearbox carefully.

Note:

When lowering gearbox ensure there is sufficient clearance to drive shafis.
Installing

Install in reverse order, paying attention to the following:

Note:

-> When installing an exchange gearbox with a new gearbox housing version in a car equipped with procon-
ten, use a longer bolt M10 x 50 -4- and spacer bush -6- (available as replacement part) at fastening point of
front left cable arrester -1-. Use previous bolts -3- and -5- and washers -2- at other mounting points.

- Check whether centring sleeves for aligning gearbox with engine are in the gearbox flange. Insert if neces-
sary => Page 63 .

- Lightly lubricate push rod contact surface on release lever with copper grease.

- Gearbox must be installed before installing clutch slave cylinder => Page 36 .

- Ensure that clearance between exhaust system front pipe and subframe is sufficient and align exhaust
system free of stress

=> 5-cyl. diesel engine, Mechanics (2.5 | engine); Repair group 26; Removing and installing parts of exhaust
system; Aligning exhaust system free of stress Removing and installing parts of exhaust system Aligning ex-
haust system free of stress

- Checking oil level in manual gearbox => Page 63 .
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Tightening torques

-> Securing engine to gearbox

Item Bolt Qty. Nm
1 M12 x 67 1 65
2 M12 x 80 2 65
3 M12 x 80 1 65
4 M12 x 110 1 65
5 M12 x 110 1 65
6 M10 x 135 1 45
7 M10 x 50 1 45
8 M10 x 45 1 45

91) M8 x 40 2 25

1)  New gearbox version use: M10 x 45 bolt in oil sump area, tightening torque 45 Nm
A, B: Centring sleeves
Nofte:
When installing an exchange gearbox with new gearbox housing version, the M8 bolt in engine oil sump area

must be replaced with an M10 bolt. Drill out hole in engine oil sump to a dia. of 11.5 mm for this purpose. Use
M10 bolt according to Parts Catalogue and a tightening torque of 45 Nm.

Component Nm
Clutch slave cylinder to gearbox 25
Cable holder for procon-ten system 40
Gearbox support to subframe 45
Drive shaft to flange shaft M8 45
M10 80
Drive shaft heat shield 25
Torque reaction support to body 40
Selector rod to gearbox 20
Selector rod and push rod clamping piece 25
Bracket for noise insulation on body 25
Flange shaft securing bolt 10 + 900 1)

1) 900=1/4turn

4 - Checking oil level in manual gearbox

4.1 - Checking oil level in manual gearbox

Notes:

+ The vehicle must be absolutely level to check the gearbox oil level, e.g. over a workshop pit or on a 4-column
lift. A 2-column lift is not suitable.

+ The prescribed oil level is to be adhered to exactly; the gearbox reacts very sensitively to overfilling.

+ There are two different procedures for checking the gearbox oil level, according to the type of final drive
cover fitted:
Older version: Oil filler hole behind flange shaft.
Newer version: Qil filler hole in front of flange shaft.

3.1 - Removing and installing gearbox 63
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+ Gear oil specifications =>Page 2 onwards.

Older version:

- ->Remove oil filler plug -A- (behind flange shaft) to check gearbox oil level.

- Check oil level with-adsuitabletool/(suchias:a lengthiof wiresbentito ishape).
- Specification:“oil'level6 mm’'below-botton'edge of vilfillerhole

- Fit ail filler plug.

Newer version:

\ — =
7

- ->Remove ail filler plug -B- (in front of flange shaft) to check gearbox oil level.
- Specification: oil level up to lower edge of filler hole

- Fit oil filler plug.

Tightening torque

Component Nm
Oil filler plug 40

64 34 - Controls, Housing
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5 - Dismantling and assembling gearbox

5.1 - Dismantling and assembling gearbox

W34-2605

Assembly sequence => Page 76
Nofte:
Observe the general repair instructions =>Page 7 .

1 Manual gearbox and end cover
¢ Removing and installing => Page 66
+ Removing and installing 5th and 6th gear => Page 70

+ Removing and installing input shaft, drive pinion and internal selector mechanism from bearing plate =>
Page 73

2 Gearbox housing and differential

+ Servicing gearbox housing => Page 113
+ Removing and installing differential => Page 157

5.1 - Dismantling and assembling gearbox 65
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5.2 - Removing and installing variable-speed gearbox and end cover

1 Gearbox housing
2 Selector shaft with selector cylinder
+ Different versions for 5-speed and 6-speed gearboxes => Page 129
+ Removing => Page 77
+ Installing => Page 93
¢ Dismantling and assembling =>Page 127
3 Bolt-25Nm
+ Without washer
¢ Qty. 12

66 34 - Controls, Housing
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15 14 13 12 11

10 9 8 7

4 Cover for selector shaft

¢ Removing => Page 77
+ Installing => Page 93

5 Bolt-25Nm
¢ Without washer
¢ Qty.3

6 Bolt-25Nm
s Qty. 7

+ If boss is not deep enough or end cover approx. 35 mm deep, always fit washer N 011 525.13 on lower

two bolts
7 Cap
+ Removing => Page 77

5.2 - Removing and installing variable-speed gearbox and end cover 67
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15 14 13 12 11 10987

8 Oil collector
¢ Removing => Page 77
9 Multi-point socket head bolt - 150 Nm

+ Removing => Page 78
¢ |nstalling => Page 92

10 2nd inner race for four-point bearing

¢ Removing => Page 77
¢ |Installing => Page 93

11 End cover

+ Can be removed without removing gearbox
* Servicing => Page 95

12 Gasket
+ Always replace

68 34 - Controls, Housing
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15 14 13 12 11 10 9 8 7

13 Dowel sleeve

¢ Qty.2
14 Manual gearbox

+ Removing and installing 5th and 6th gear => Page 70
15 Dowel sleeve

¢ Qty.2

5.2 - Removing and installing variable-speed gearbox and end cover 69
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5.3 - Removing and installing 5th and 6th gear

17 16 15 14 19 18 12 11 1

1 1stinner race for four-point bearing

¢ Pulling off=> Page 79

+ |nstalling => Page 91

Needle roller bearing for 5th gear

3 Inner race for 5th speed sliding gear
¢ Pulling off=> Page 81
+ Driving on=> Page 91

4 5th speed sliding gear

+ Pulling off=> Page 79

¢ |Installing => Page 91

N

17 16 15 14 19 18 12 11 1

5 Spring sleeve
+ 01.92 &: Replaced by spring pin
+ Pressing out => Page 79
+ Pressing in => Page 90

6 Actuating arm

+ Only replace complete with selector rod for 5th and 6th gear -item 9 -
+ Pulling off => Page 80
+ Fitting => Page 89
7 Selector fork, 5th and 6th gear
+ Can be replaced separately.

70 34 - Controls, Housing
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8 Spacer

+ Not fitted in 6-speed gearboxes
+ Installation position: Large diameter towards bearing flange
+ Installing => Page 89

17 16 15 14 19 18 12 11 1

9 Selector rod for 5th and 6th gear
+ Only replace together with follower -item 6 -
¢ Removing => Page 79
+ Installing => Page 85

10 Locking collar/synchro-hub for 5th and 6th gear
¢ Removing => Page 80
¢ |Installing => Page 89

11 Circlip

12 5th gear wheel

¢ Pulling off => Page 79

+ Pressing on => Page 91

17 16 15 14 19 18 12 11 1

W34-2651

13 6th speed sliding gear

+ Not fitted in 5-speed gearboxes
+ Pull off together with synchro-hub and inner race for 5th gear => Page 81

14 Needle roller bearing for 6th gear
+ Not fitted in 5-speed gearboxes
15 Thrust washer for needle roller bearing for 6th gear

5.3 - Removing and installing 5th and 6th gear 71
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+ Not fitted in 5-speed gearboxes
+ |Installation position: Grooves face circlip, smooth face contact surface towards needle roller bearing

16 Circlip
17 Inner race for cylinder roller bearing
+ Take off by hand => Page 81

17 16 15 14 19 18 12 11 1

18 Circlip
+ Not fitted in 5-speed gearboxes
+ Re-determining thickness => Page 87
19 6th gear wheel
+ Not fitted in 5-speed gearboxes
+ To press off, remove bearing plate => Plate 81
¢ Pressing off => Page 82
+ Pressing on => Page 83

72 34 - Controls, Housing
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5.4 - Removing and installing input shaft, drive pinion and internal selector mechanism from
bearing plate

1 Bearing plate

+ Servicing => Page 102
2 Selector rod for 5th and 6th gear

+ Only replace complete with follower for 5th and 6th gear => Page 70
3 Follower for reverse gear

¢ Pulling out ball sleeve => Page 107
¢ Driving in ball sleeve => Page 107

5.4 - Removing and installing input shaft, drive pinion and internal selector mechanism from

bearing plate 73
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B

Input shaft
+ Dismantling and assembling =>Page 131
5 Selector fork, 3rd and 4th gear

+ Can be replaced separately.
+ Installation position: Rib towards follower

6 Selector rod for 3rd and 4th gear

+ Only replace complete with follower for 3rd and 4th gear
Drive pinion

¢ Dismantling and assembling =>Page 142

~

74 34 - Controls, Housing
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8 Selector rod for 1st and 2nd gear

+ Only replace complete with pinned selector fork for 1st and 2nd gear
9 Follower for 1st and 2nd gear

+ Can be replaced separately.
10 Circlip

¢ Qty. 2
11 Locking bolts

¢ Qty. 4

For aluminium bolt: 50 Nm

*
+ For steel bolt: 70 Nm
+ Mark installation position of aluminium or steel bolts, do not interchange

5.4 - Removing and installing input shaft, drive pinion and internal selector mechanism from

bearing plate 75
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6 - Removing and installing end cover, input shaft and drive pinion - assembly
sequence

6.1 - Removing and installing end cover, input shaft and drive pinion - assembly sequence

Note:

Observe the general repair instructions =>Page 7.

6.2 - Removing

- -> Secure gearbox in assembly stand VW 540.
- Place drip tray underneath and drain gearbox oil.
- Remove release bearing, clutch release lever and guide sleeve => Page 32.

- Unbolt cable arrester for procon-ten system.

1- ->Cable arrester
2- Bolt
3- Washer
- Remove connecting rod -7- and front push rod -6-.

- Pull front selector rod -5- together with selector lever -4- off selector shaft after removing hexagon nut =>
Page 45.

76 34 - Controls, Housing
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- Pierce rubber in centre of sealing cap with a large screwdriver.
- ->Insert screwdriver sideways between sealing cap and oil collector and push in until it touches the edge.
Then turn screwdriver to lever off sealing cap.

- ->|nsert screwdriver into hole andlever'off'oil collector,

- ->Remove locking bolts -A- for selector shaft from gearbox housing.

- Mark installation position of aluminium or steel bolts, do not interchange.
- Remove 3 bolts -B- for cover for selector shaft, take off cover.

- Pull out selector shaft.

6.2 - Removing 77
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- -> Lock input shaft by engaging 2 gears (e.g. reverse and 2nd gear) do this by moving 2 selector plates -
arrows-.

- -> Unscrew multi-point socket head bolt -A- for input shaft.

30-205

- -> Pull off 2nd inner race for four-point bearing for input shaft.

Note:
Internal puller 3275 engages in a circular groove in the inner race when pulling off.

- Remove bolts securing end cover to bearing plate.

78 34 - Controls, Housing
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V34-2638

If boss is not deep enough or end cover approx. 35 mm deep, always fit washer N 011 525.13 on lower two
bolts

- Take off end cover together with end cover/bearing plate gasket.
- -> Pull off 5th speed sliding gear and spring together with 1st inner race -A- for four-point bearing for input
shaft.

B- Two arm puller, e.g. Kukko 20/10

- Take off 5th gear synchro-ring.

- Take off circlip for 5th gear wheel.
- Lock input shaft in position by engaging two gears => Page 78 .
- ->Pull off 5th gear wheel.

A - Two arm puller, e.g. Kukko 20/10

A 3276

- > Press out spring sleeve -A- (01.92 a: spring pin) for selector fork for 5th and 6th gear.

6.2 - Removing 79
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Note:

Do not drive out spring sleeve or spring pin, otherwise selector rod bearing will be damaged.

- Pull selector rod on follower together with selector fork for 5th and 6th gear and locking collar as far as
possible away from bearing plate (until stop is felt).

VW 7711

- -> Pull follower together with selector fork and locking collar off selector rod.

- -> Pull off 6th speed sliding gear, synchro-ring for 6th gear, synchro-hub for 5th and 6th speed gears and
inner race for 5th speed sliding gear.

80 34 - Controls, Housing
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A - Two arm puller, e.g. Kukko 20/10 with 200 mm long hooks

—

= ~ (| =
kd L@[@

|
- ->Unscrew selector rod locking bolts.

A- 1stand 2nd gear
B - 3rd and 4th gear
C - 5th and 6th gear
D - Reverse gear

- Mark installation position of aluminium or steel bolts, do not interchange.

- Drive out dowel sleeves on bearing plate and remove bearing plate from gearbox housing.

- Separate bearing plate with input shaft, drive pinion and internal selector mechanism (as a single unit) from
gearbox housing.

- ->Remove circlip from selector rod for 1st and 2nd gear and take off follower -A-.
- Pull out selector rod -B- for 5th and 6th gear.
- Remove follower -C- for reverse gear.

- -> Pull thrust washer -arrow A- for needle roller bearing for 6th gear off shaft.
- Use right-angled circlip pliers to remove circlip -arrow B- for inner race for cylinder roller bearing.
- Take out inner race -arrow C- for cylinder roller bearing (not a press fit).

6.2 - Removing 81
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plate.

- Take off circlip for 6th gear wheel.
- -> Press off 6th gear wheel.

Note:

Because of the type of fit, it may be possible to press gear off easily.

- Remove drive pinion from bearing plate together with selector rod and selector fork for 1st and 2nd gear.
Note:

For repair work involving only the drive pinion or input shaft it is not necessary fo remove the reverse gear.

- Take off relay lever for reverse gear.

- ->Unscrew hexagon bolt -D-, take off spring clasp -B- and retaining plate -A-, pull out shaft -C- for reverse
idler gear.

- Take out spring, synchro-ring and reverse idler gear.

82 34 - Controls, Housing
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Removing and installing reverse gear => Page 103 .

6.3 - Installing

- Fit drive pinion with selector fork and selector rod for 1st and 2nd gear (without follower) into bearing plate.

- ->Heat 6th gear to approx. 120 oC and fit on.

- Installation position: Shoulder towards taper roller bearing
- Press onto stop with drift sleeve 30-100.
- Fitcirclip.

| | ‘ V34-2649

- -> Fit relay lever -A- for reverse gear over relay lever bolt.
- Insert sliding gear -B- and engage relay lever with groove on sliding gear.
- Insert synchro-ring -C-.
- Installation position: Position flat on synchro-ring circumference to face input shaft (not as yet fitted) -
arrow 1-
- Insert spring.
- Installation position: Hook single angled end into recess on synchro-ring -arrow 2-. Turn double angled
end anti-clockwise and hook into opening in bearing plate -arrow 3-

6.2 - Removing 83
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-> Insert shaft -C-.

Fit retaining plate -A-.

- Installation position: Chamfers of holes for locking pins of synchro-ring face bearing plate
Insert spring clasp -B- into locking pins of synchro-ring.

Replace self-locking nut -D- and tighten to 25 Nm.

- -> Slide input shaft -A- with selector rod and selector fork for 3rd and 4th gear at an angle into bearing plate.
- Selector fork installation position: Rib towards follower => Page 74

- -> Slide inner race -arrow C- for cylinder roller bearing onto main shaft at flange for end cover (clearance
fit).
- Fit circlip -arrow B- using right-angled circlip pliers.

84 34 - Controls, Housing



Audi 100 1991 > |
5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996 Auc:

- -> Engage recess in follower for reverse gear with the free end of relay lever -arrow A-.
- Slide selector rod for 5th and 6th through follower for reverse gear in direction of -arrow B-.

- -> Slide follower -A- for 1st and 2nd gear onto selector rod and secure with circlips.
- Lubricate selector rods and all bearings of input shaft and drive pinion in gearbox housing and on bearing
flange with gear oil.

- -> Lever used input shaft oil seal carefully out of gearbox housing with VW 681.

- Coat sealing surfaces between bearing plate and gearbox housing with sealing paste AMV 188 200 03.
- Insert complete bearing plate into gearbox housing.

Note:

When inserting the complete bearing plate, ensure that the selector rods align with their mounting points.

- Drive in 2 dowel sleeves for bearing flange/gearbox housing.
- Tighten bolts in diagonal sequence to 25 Nm.

6.3 - Installing 85
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- -> Screw in selector rod locking bolts.

A- 1stand 2nd gear
B - 3rd and 4th gear
C - 5th and 6th gear
D - Reverse gear
- Aluminium and steel bolts must not be interchanged when installing.

Note:

Observe differing tightening torques: For aluminium locking bolts - 50 Nm, for steel locking bolts - 70 Nm.

5-speed gearbox only:

- Re-determine circlips for taper roller bearing:
- Press on taper roller bearing onto stop.
- Insert a circlip of any thickness into the groove.

- -> Pushitp'circlip"and’measure’gap between-taper roller bearing inner race and circlip using depth gauge.
- Remove circlip (only used for measuring purposes).
- Determine 1st circlip from table. Part numbers

=> Parts Catalogue

Measured range (mm) Circlip thickness (mm)
3.84...3.93 1.66
3.94 ...4.02 1.75
4.03...4.11 1.84
4.12...4.20 1.93
4.21..4.29 2.02
4.30...4.38 2.11
4.39...4.47 2.20

86 34 - Controls, Housing
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Measured range (mm) Circlip thickness (mm)
4.48 ... 4.56 2.29

- Fit 1st circlip.

_ = /
i a Al \

- -> Determine the thickest 2nd circlip that will still just fit.
- Determine circlip from table. Part numbers

=> Parts.Catalogue

Circlip.thickness-(mm)
2.14 2.20 2.26
2.17 2.23 2.29

- Fit 2nd circlip in addition to 1st circlip.

6-speed gearbox only:

- Re-determining circlips for taper roller bearing and 6th gear wheel.
- Press on taper roller bearing onto stop.
- Insert a circlip of any thickness into the groove.

- ]
T

- ->Push up circlip and measure gap between taper roller bearing inner race and circlip fitted in upper groove
using depth gauge.

- Remove circlip (only used for measuring purposes).

- Determine 1st circlip from table. Part numbers

=> Parts Catalogue

Measured range (mm) Circlip thickness (mm)
32.44 ... 32.53 1.66
32.54 ... 32.62 1.75
32.63...32.71 1.84
32.72...32.80 1.93

6.3 - Installing 87
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Measured range (mm) Circlip thickness (mm)
32.81...32.89 2.02
32.90 ... 32.98 2.11
32.99 ... 33.07 2.20
33.08 ... 33.16 2.29
- Fit 1st circlip.

- Press 6th gear wheel onto stop.
- Installation position: Shoulder towards bearing plate

- -> Determine the thickest 2nd circlip that will still just fit.
- Specified axial clearance: max. 0.05 mm
- Determine circlip from table. Part numbers

=> Parts Catalogue

Circlip thickness (mm)
2.1 2.20 2:29
2.14 2.23
2.17 2.26

- Fit 2nd circlip in addition to 1st circlip.

- -> Fit thrust washer -arrow A- for needle roller bearing for 6th speed gear.
- Installation position: Shoulder towards circlip -arrow B-, smooth contact surface to shaft end
- Oil needle roller bearing for 6th speed sliding gear with gear oil and fit.

- Slide on 6th speed sliding gear with spring and synchro-ring.

88 34 - Controls, Housing
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- Synchro-ring installation position: The lugs of synchro-ring engage into recesses below in sliding gear.

All gearboxes:

- -> Support input shaft with support bridge 30-211 A.

-> Installation position of 5th and 6th gear synchro-hubs:

+ Side with projecting face -arrow 1- faces shaft end
¢ The oil drilling of input shaft -arrow 2- and the oil groove of synchro-hub -arrow 3- are in line

- Heat synchro hub for 5th and 6th gears to approx. 100 oC, fit and drive on free of play.
- Check 6th speed sliding gear for axial play.

5-speed gearbox only:

- -> Fit spacer ring -A- between follower for 5th and 6th gear -B- and bearing flange.
- Installation position: Larger diameter towards bearing flange

6.3 - Installing 89
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All gearboxes:

- -> Align markings -arrow 1- on paired synchro-hub and locking collar for 5th and 6th gears.
- Fit locking collar with selector fork -arrow 2- onto synchro-hub, and at the same time fit follower for 5th and
6th gears onto selector rod.

Notes:

+ Selector fork rib -arrow 2- must face towards shaft end.
+ When sliding follower onto selector rod for 5th and 6th gearremember holes/forispring sieeve (0492 »:
spring pin).

- ->Press in spring sleeve -A- (01.92 &: spring pin) flush.

Nofes:

+ Do not drive in spring sleeve or spring pin, otherwise selector rod bearing will be damaged.
+ Mount spring sleeve groove indirection of force, as illustrated. Installation position of spring pin is not de-
pendent on direction of force.

90 34 - Controls, Housing
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- ->Heat 5th gear to approx. 120 oC fit and drive onto stop free of play.
- Installation position: Shoulder towards spacer sleeve
- Fitcirclip.

- ->Drive on inner race for 5th speed sliding gear free of axial play.
- Oil needle roller bearing with gear oil and fit.

- Place synchro-ring for 5th gear in locking collar.

- Slide on 5th speed sliding gear with spring.

4 res>>Heat dst inner race-for four<point:bearing forinput shaft to approx. 100 oC, fit onto input shaft and drive
onto stop free of play.

- Insert dowel sleeves into bearing plate.

- Fit new gasket for end cover.

- Fitend cover.

- Tighten bolts for end cover in diagonal sequence.

Note:

If boss is not deep enough or end cover approx. 35 mm deep, always fit washer N 011 625.13 on lower two
bolts

6.3 - Installing 91
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- -> Drive on 2nd inner race for four-point bearing.
- Remove support bridge 30-211 A.

- -> Lock input shaft by engaging 2 gears (e.g. reverse and 2nd gear) do this by moving 2 selector plates -
arrows-.

- -> Tighten multi-point socket head bolt -A- to 150 Nm.
- Press on new oil collector.

- Installation position: Large oil drillings and cams align with groove in end cover
- Press in new sealing cap.

92 34 - Controls, Housing



Audi 100 1991 > |
5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996 Auc:

W34-2588

| P A

- ->Slide assembly sleeve -A- Part No. 01E 311 120, onto selector shaft -B-.
- Install complete selector shaft.

- -> Screw locking bolts -A- for selector shaft into gearbox housing.
- Aluminium and steel bolts must not be interchanged when installing.
- Tightening torque:
For aluminium locking bolts 50 Nm
For steel locking bolts 70 Nm
Lightly oil new O-ring for cover for selector shaft and fit.
Fit cover for selector shaft.

Make sure that input and output shafts are able to turn.

Coat bolts -B- (Qty. 3) with sealing paste AMV 188 200 03 before installing and tighten.

6.3 - Installing 93
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- Shafts will be difficult to turn when parts have been renewed.

Pack space between sealing lip and dust lip of new input shaft oil seal with multi-purpose grease.
Pull a thin protective hose tightly onto splines of input shaft.

-> Tap in input shaft oil seal.

- Insertion depth: 4.5 mm

Remove protective hose.

- Install release bearing, clutch release lever and guide sleeve => Page 32.

- Check that gearbox can be shifted through all gears.

- Install front push rod -6- => Page 52 .

- Check connecting rod -7- adjustment => Page 55.

- Fit connecting rod.

- Fit cable arrester -1- for procon-ten and tighten 4 bolts -2- with washers -3- to 40 Nm.

Note:

When installing an exchange gearbox with new gearbox housing version in a vehicle equipped with procon-
ten, use a longer bolt and spacer bush to secure cable arrester=>Page 62 .

- Checking oil levelsiin'manual-gearbox =>Page/t63:.

94 34 - Controls, Housing
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7 - Servicing end cover

7.1 - Servicing end cover

W34-2725

Note:
Observe the general repair instructions =>Page 7 .

1 End cover

+ If replaced, re-determine thickness of circlip -item 4 -
2 Cylinder roller bearing for input shaft

+ Pressing out =>Fig. 1

¢ Pressing in flush =>Fig. 2
3 Four-point bearing for input shaft

+ Removing => Fig. 3

+ Installing => Fig. 4

+ If replaced, re-determine thickness of circlip -item 4 -

7.1 - Servicing end cover 95
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4 Circlip
+ Re-determining thickness => Page 99
+ Installing => Fig. 4
5 Baffle plate
+ Always replace
+ Removing => Fig. 3
+ |Installing and peening in position when replacing four-point bearing for input shaft => Fig. 5
+ Installing and peening in position when replacing end cover => Fig. 6
6 Circlip

96 34 - Controls, Housing
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7 Roller sleeve for drive pinion

+ Will be damaged during removal
Always replace
Removing => Fig. 7
Driving in => Fig. 8
+ Installation position => Fig. 9
8 Magnet

* Drive in, for example with press tool VW 408 A

* o0

— = [vas-133s |

7.1 - Servicing end cover 97
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->Fig.1  Pressing cylinder roller bearing for input shaft out of end cover

->Fig.2 Pressing cylinder roller bearing for input shaft into end cover
+ Place thrust plate 30-205 onto bearing with recessed side facing upwards.
Note:

To press in the cylinder roller bearing, place thrust pad 3062 under the seating collar for the cylinder roller
bearing on the end cover.

= i X /
'/ J

->'Fig.3_  'Removing four-point bearing for input shaft out of end cover

- Position screwdriver as illustrated, drive into baffle plate -arrow- and lever out.
- Remove circlip.
- Take out bearing, remove peening indentations if necessary.

98 34 - Controls, Housing
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A%

->Fig.4 Installing four-point bearing for input shaft in end cover
Installation position of circlip:
+ Ends of circlip -arrows- towards roller sleeve for drive pinion

Nofte:
The thickness of the circlip must be re-determined if the bearing or the end cover are replaced.
- Determining thickness of circlip for four-point bearing for input shaft:

- Press outer race of four-point bearing onto stop.

- Determine the thickest circlip that can still just be fitted.

- Axial clearance: max. 0.08 mm

- Determine circlip from table,Rart numbers

=> Parts Catalogue
Available circlips

Circlip thickness (mm)

2.55 2.65
2.60 2.70
- Fit circlip.

7.1 - Servicing end cover 99
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->Fig.5 Peening baffle plate in position when replacing four-point bearing for input shaft

Use a blunt punch with a ball shaped end (ball diameter 5 mm) to peen in position.
Insert baffle plate.

First peen at points marked with -arrows 1-.

Then peen at points marked with -arrows 2- at distance -a- from first position.

- Dimensiona =5 mm

Observe position and diameter of peening positions:

- Dimension b =2 mm

- Dimension ¢ =3 mm

->Fig.6  Peening baffle plate in position when replacing end cover

Use a blunt punch with a ball shaped end (ball diameter 5 mm) to peen in position.
Insert baffle plate.

Peen in first peening point -arrow- at distance -d- from the centre line of the two shafts.
- Dimensiond =10 mm

Observe position and diameter of peening positions:

- Dimension b =2 mm

- Dimension ¢ =3 mm

Peen in second and third peening points in same manner at distance -a-.

- Dimension a =70 mm

-
A
/ N
. R /
)

|
L /S

of gy (e

-> Fig.7

Pulling roller sleeve for drive pinion out from end cover

Remove circlip.

1 OO 34 - Controls, Housing
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A - Internal puller 22 ... 28 mm, e.g. Kukko 21/4
B - Support, e.g. Kukko 22/1

->Fig.8 Driving roller sleeve for drive pinion into end cover

- Observe installation position =>Fig. 9

<\
\ O\
% ~\ K\

f;/ ‘\ ",1 \
[\

->Fig.9 Installation position of roller sleeve for drive pinion

¢ Dimension a = 98.6 mm

7.1 - Servicing end cover 1 01
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8 - Servicing bearing plate

8.1 - Servicing bearing plate

141312 11

Nofe:
Observe the general repair instructions =>Page 7 .

1 Bearing plate
+ If replacing, re-determine shim "S4"
2 Outer race for taper roller bearing for drive pinion
¢ Driving out => Fig. 154
+ Pressing in => Fig. 154
+ If replacing, re-determine shim "S4"
3 Shim "S4"

+ Adjustment overview => Page 171
¢ Re-determining thickness => Page 109

1 02 34 - Controls, Housing
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1413 12 11

Cylinder roller bearing for input shaft
+ Pressing out =>Fig. 5

¢ Pressing in =>Fig. 6

+ Measuring insertion depth => Fig. 7
Ball sleeves

+ For selector rods

¢ Removing and driving in => Fig. 1
+ Always replace

Bolt - 35 Nm

+ Forrelay lever

Dowel pin (7 x 28)

¢ Pressin flush

Sliding gear for reverse gear

8.1 - Servicing bearing plate 1 03
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1413 12 11

9 Synchro-ring for reverse gear
+ With locking pins
+ Checking for wear => Fig. 2
+ Installation position: Position flat on synchro-ring circumference to face input shaft => Page 83
10 Spring
+ Installation position: Hook single angled end into recess on synchro-ring. Turn double angled end anti-
clockwise and insert into opening on bearing plate
11 Shaft for reverse sliding gear

1 04 34 - Controls, Housing
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1413 12 11

12 Retaining plate

+ Installation position: Chamfers of holes for locking ‘pifis’of synchro-ring face bearing’plate=>'Page 84
13 Spring clasp
14 Bolt - 25 Nm

+ Self-locking
+ Always replace

15 Relay lever for reverse gear
16 Follower for reverse gear

+ Pulling out ball sleeve =>Fig. 3
¢ Driving in ball sleeve => Fig. 4

17 Selector rod for 5th and 6th gear
+ Replace only together with follower => Page 70

8.1 - Servicing bearing plate 1 05
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->Fig.1 Driving out and driving in ball sleeves for selector rods

+ Install ball sleeve with the inscribed side (thicker metal) facing the drift.
+ Insertion depth a = 2.5 mm

[

(AGNANF

->Fig.2 Checking synchro-ring for wear

- Press synchro-ring onto cone of gear.
- Measure gap "a" with a feeler gauge:
- Dimension, new: 0.75 ... 2.3 mm
- Wear limit: 0.2 mm

1 06 34 - Controls, Housing
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->Fig.3 Pulling ball sleeve out of follower for reverse gear

A - Counter support e.g. Kukko 22/1
B - Internal puller 18.5 ... 23.5 mm, e.g. Kukko 21/3

V34-2723

->Fig.4 Driving ball sleeve flush into follower for reverse gear

+ Install ball sleeve with the inscribed side (thicker metal) facing the drift.

J/‘JW 408a

->Fig.5 Pressing cylinder roller bearing for input shaft out of bearing plate

J/‘JW 408a

8.1 - Servicing bearing plate 1 07



) ) Audi 100 1991 >
5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996

->Fig.6  Pressing cylinder roller bearing for input shaft into bearing plate
- Measuring insertion depth => Fig. 7

P

— — [[asaoora

->Fig.7 Measuring insertion depth of cylinder roller bearing for input shaft
¢ Dimensiona =9 mm

8.2 - Re-determining shim "S4"

1 08 34 - Controls, Housing
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This procedure must be carried out when replacing the following components:

Bearing plate, needle roller bearing inner race for 1st speed sliding gear, synchro-hub for 1st and 2nd speed
gears, needle bearing inner race for 2nd speed sliding gear, 3rd speed gear, spacer sleeve, 4th gear wheel

The procedure restores the required preload of the taper roller bearings for the drive pinion.

1 Bearing plate
2 Shim "S4"
3 Needle bearing inner race for 1st speed sliding gear

| SV
=
=

V34-2724

Synchro-hub for 1st and 2nd gear

Needle bearing inner race for 2nd speed sliding gear
3rd gear wheel
Spacer sleeve
4th gear wheel

Drive pinion

© o~NOo o b

a- Bearing plate housing depth
b - Length of needle bearing inner race for 1st speed sliding gear
c- Length of centre of synchro-hub for 1st and 2nd speed gear

8.2 - Re-determining shim "S4" 1 09
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d- Length of needle bearing inner race for 2nd speed sliding gear
e - Length of 3rd gear wheel

f- Length of spacer sleeve

g- Length of 4th gear wheel

S4 - Thickness of shim "S4"

Note:

When replacing the drive pinion (final drive set), observe adjustment overview =>Page 177 .

1 1 O 34 - Controls, Housing
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A - Determining thickness of shim when replacing bearing plate

- -> Measure difference of depth "a" on old and new bearing plates.

Example:
Depth "a" of old bearing plate 118.40 mm
Depth "a" of new bearing plate 118.65 mm
= Difference 0.25 mm

- If new bearing plate is deeper, install a thicker "S4" shim.
- If old bearing plate is deeper, install a thinner "S4" shim.

Example:

Previous shim "S4" 0.95 mm
+ Difference 0.25 mm
= New "S4" shim 1.20 mm

Available shims => Table on Page 112.

h—@—r@w—

. |_|I|I.-I-|J-|-I-A..I_.J.|_I_‘_I_‘_L,.;_L_._Jl|_!r1||

b

B - Determining thickness of shim when replacing needle roller bearing for 1st speed gear

- -> Measure length "b" on both old and new needle bearing inner races and calculate the difference.

Example:
Length "b" on old inner race 33.35 mm
Length "b" on new inner race 33.40 mm
= Difference 0.05 mm

- Install thicker shim "S4" if old inner race is longer.

8.2 - Re-determining shim "S4" 1 1 1
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- Install thinner shim "S4" if old inner race is shorter.

Available shims => Table on Page 112.

C - Determining shim when replacing items 109

- Fordimensions "c"... "g" (=>Page 109 onwards) determine the difference in dimensions between old and
new components in the same way and determine shim "S4".

- Determine shim from table. Part numbers
=> Parts Catalogue

The following shims are available for "S4"

Shim thickness (mm) 1)
0.45 0.65 0.85
0.50 0.70 1.25
0.55 0.75
0.60 0.80

1)  Using the shim tolerance variations it is possible to find the exact shim thickness required, insert two
shims if necessary.

1 1 2 34 - Controls, Housing
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9 - Servicing gearbox housing

9.1 - Servicing gearbox housing

11 17 18 19 2021 2321 21242527 28 29

1615141312 110926 8 76 5 4 3 2 1

Nofes:

+ Observe the general repair instructions =>Page 7.
+ Adjustments are required when replacing components marked 1) => adjustment overview, Page 171 .

1 Oil seal

For flange shaft

Pulling out =>Fig. 1

Driving in => Fig. 2

Pack space between sealing lips with multi-purpose grease
Replacing with gearbox installed => Page 155

2 Cover for final drive 1)

L R N R R 4

9.1 - Servicing gearbox housing 1 1 3
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3 O-ring
¢ For cover for final drive
+ Always replace

4 Shim"S1"

* Note thickness
+ Adjustment overview => Page 171

5 Outer race for large taper roller bearing 1)
+ For differential
+ Driving out and driving in => Page 169
6 Outer race for small taper roller bearing 1)

* For differential
+ Driving out and driving in => Page 168

1 1 4 34 - Controls, Housing
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11 17 18 19 2021 2321 21242527 28 29

1615141312 110926 8 76 5 4 3 2 1

7 Shim "S2"

+..cNote thickness
> mAdjustment-overview => Page: 171

8 OQil seal

For input shaft

Levering out =>Fig. 3

Driving in => Fig. 5

Always replace when removing input shaft

Replacing when gearbox is not dismantled => Fig. 4 and Fig. 5

9 OQil drain plug, - 40 Nm
10 Ball sleeve
¢ For selector shaft
+ Always replace
¢ Pulling out =>Fig. 6
¢ Driving in => Fig. 7

L R R 2R R 4

9.1 - Servicing gearbox housing 1 1 5
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11 Ball sleeves
* For selector rods
+ Always replace
+ Pulling out as -item 10 -,
=>Fig. 6
¢ Driving in as -item 10 -,
=>Fig. 7
12 Circlip
+ Installation position: Eyes facing up
13 Reversing light switch
+ Removing and installing => Fig. 12
14 O-ring
+ For cover for selector shaft
+ Always replace
15 Cover for selector shaft

+ Removing => Page 77
¢ |Installing => Page 93

16 Ball stud - 20 Nm
+ For connecting rod

1 1 6 34 - Controls, Housing
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11 17 18 19 2021 2321 21242527 28 29

1615141312 110926 8 76 5 4 3 2 1

17 Outer race for large taper roller bearing 1)
¢ For drive pinion
¢ Pulling out =>Fig. 149
¢ Pressing in => Fig. 150
18 Circlip
+ Removing => Fig. 16
19 Shim "S3"
+ Note thickness
+ Adjustment overview => Page 171
20 Needle roller bearing for input shaft
¢ Forinput shaft
+ Pulling out =>Fig. 13
¢ Driving in => Fig. 14
+ Measuring insertion depth => Fig. 15

9.1 - Servicing gearbox housing 1 1 7
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21 Locking bolt

* For selector shaft

Removing => Page 77

Mark installation position of aluminium or steel bolts, do not interchange.
Installing => Page 93

Tightening torque:

For aluminium bolt: 50 Nm

For steel bolt: 70 Nm

22 Trunnion bolt - 40 Nm
¢ For push rod
23 Breather

+ Insertion depth of sleeve => Fig. 11
¢ Clip cap on

* 00

1 1 8 34 - Controls, Housing
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11 17 18 19 2021 2321 21242527 28 29
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24 Selector shaft sealing ring

+ Can be replaced when gearbox is removed but not dismantled
+ Always replace
¢ Pulling out =>Fig. 8
¢ Driving in => Fig. 9
+ Always use assembly sleeve for installing => Fig. 10
25 Gearbox housing 1)
26 Magnet

¢ Clean
+ Dirive in (for example, with press tool VW 408 A) when replacing gearbox

27 Speedometer sender -G22
¢+ Replacing => Page 156
28 O-ring
+ Always replace
29 Oil filler plug - 40 Nm

9.1 - Servicing gearbox housing 1 1 9
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->Fig.1 Pulling out seal for flange shaft

Notes:

+ |llustrated, removing oil seal on right-hand side.
+ The procedure is identical for left and right-hand. seals,

->Fig.2 Driving in seal for flange shaft
+ |nstallation depth: 6.5 mm
Notes:

+ lllustrated, installing oil seal on right-hand side.
* The procedure is identical for left and right-hand seals.

1 20 34 - Controls, Housing
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->Fig.3 Levering out input shaft oil seal when gearbox is dismantled

->Fig.4 Removing input shaft oil seal when gearbox is not dismantled
- Lever out seal carefully with a screwdriver.
Note:

Do not damage bearing surface on input shaft for shaft seal.

->Fig.5 Driving in input shaft oil seal

- Pack space between sealing lip and dust lip of new seal for input shaft with multi-purpose grease.
- Pull a thin protective hose tightly onto splines of input shaft.
- Tap in input shaft oil seal.
- Installation depth: 4.5 mm
- Remove protective hose.

9.1 - Servicing gearbox housing 1 21
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V3i4-2715

->Fig.6  Pulling out ball sleeve
- Remove circlip.

A - Internal puller 14.5...18.5 mm, e.g. Kukko 21/2

1 22 34 - Controls, Housing
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->Fig.7 Driving in ball sleeve

Install ball sleeve with the inscribed side (thicker metal) facing the drift.
Drive in onto stop.

Fit circlip.

\/ VW 681
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== O ) |
N Ne).— /!
| \ \\_:‘3” 2 A
||'_ Y ,,e,éf’f\;\ V34-2719
' ' = a))|

->Fig.8 Pulling out selector shaft sealing ring
Note:

With gearbox removed but not dismantled, carefully lever out seal without damaging the shaft with a screw-

driver.

V34-2782

A A

9.1 - Servicing gearbox housing 1 23
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->Fig.9 Driving in selector shaft sealing ring
» Selector shaft installed or removed

- Pack space between sealing and dust lips with multi-purpose grease.
- Pull assembly sleeve onto selector shaft => Fig. 10
- Drive seal into housing onto stop.

i
o
.

Wi4-25598

| P

->Fig.10 Installing seal and selector shaft with assembly sleeve

- Toavoid damaging seal -C- always use assembly sleeve -A-, Part No. 01E 311 120, to install seal or selector
shaft.

->Fig.11 Insertion depth of breather sleeve

¢ Dimension a =21 mm

1 24 34 - Controls, Housing
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->Fig.12 Removing and installing reversing light switch

- Tighten reversing light switch -A- to 20 Nm when installing.

:-'] Il_' _\ b,

tor

I

->Fig.13  Pulling needle roller bearing out of gearbox housing

A - Internal puller 30...37 mm, e.g. Kukko 21/5

->Fig.14  Driving needle roller bearing into gearbox housing

+ Installation position: Inscription on bearing faces drift
¢ |nsertion depth => Fig. 15

9.1 - Servicing gearbox housing 1 25
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->Fig.15 Insertion depth of needle roller bearing

¢ Dimension a = 105 mm

(=]

->Fig.16  Removing circlip

- Lift circlip out of the groove by turning one end of circlip with a screwdriver -A-.
- Secure this end with a screwdriver -B-.
- Lever circlip out further by repositioning screwdriver -A-.

1 26 34 - Controls, Housing
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9.2 - Dismantling and assembling complete selector shaft

1 Selector cylinder
+ 5 speed-gearbox => Fig. 1
¢ 6 speed-gearbox => Fig. 2
2 Spring sleeve
01.92 a: Replaced by spring pin
Removing and driving in => Fig. 3
Installation position of spring sleeve: Slot longitudinal to line of force
Installation position of spring pin: Not dependant on direction of force.

*

L R K 4

9.2 - Dismantling and assembling complete selector shaft 1 27
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3 Selector shaft

+ Driving out => Fig. 4

¢ Driving in =>Fig. 5

+ |Installation position: Flat (arrow) and selector finger -item 4 - face in same direction
4 Selector finger

+ Observe installation position to -item 3 -
5 Cam for reversing light switch

1 28 34 - Controls, Housing
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->Fig.1  Selector cylinder for 5-speed gearbox

+ Curved section of selector gate -arrow- runs diagonally between 4th gear (bottom) and 5th gear (top).

->Fig.2 Selector cylinder for 6-speed gearbox

+ Curved section of selector gate -arrow- runs vertically between 5th gear (top) and 6th gear (bottom).

e

-

->Fig.3  Driving out and driving in spring sleeve or spring pin flush

A - Drift
B- Vice clamps

->Fig.4 Driving out selector shaft

A - Drift

9.2 - Dismantling and assembling complete selector shaft 1 29
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B- Vice clamps

->Fig.5 Driving in selector shaft
A - Wooden packing
Notes:

+ Bring holes into alignment.
+ Flat on selector shaft and selector finger point in same direction.

1 30 34 - Controls, Housing
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35 - Gears, Shafts

1 - Dismantling and assembling input shaft

1.1 - Dismantling and assembling input shaft

=

14—F
13—

Notes:

*
*

1

2

Observe the general repair instructions =>Page 7 .
When installing new gears, refer to => Technical data,Page 2.

Gearbox housing

+ Servicing => Page 113
Needle bearing for input shaft
¢ Pulling out =>Fig. 125

¢ Driving in => Fig. 125
Circlip

+ For needle roller bearing

1.1 - Dismantling and assembling input shaft 1 31
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4 Circlip
+ Forinput shaft

——

14—
13—

5 Thrust washer
6 Needle roller bearing for 4th gear

+ Mark before removing
+ Do not interchange with needle roller bearing for 3rd gear
+ Oil with gear oil before installing

7 4th speed sliding gear

+ Before installing, insert spring => Page 1
+ After installing, check axial clearance with a feeler gauge
(0.15...0.35 mm)

8 Synchro-ring for 4th’'gear
* Checking for wear => Fig. 2

1 32 35 - Gears, Shafts
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9 Locking collar
¢ Paired with synchro-hub
+ Mark before removing => Page 80
10 Circlip
+ If the synchro-hub is replaced re-determine thickness =>Fig. 3
+ Installation position: Ends align with groove of synchro-hub
11 Synchro-hub for 3rd and 4th gear
+ Pressing off => Fig. 4
+ Installation position: => Fig. 5
¢ Pressing on => Fig. 6
12 Synchro-ring for 3rd gear
+ Checking for wear => Fig. 2
+ Replace synchro-ring with fine pitch thread with synchro-ring coated with Molybdenum

1.1 - Dismantling and assembling input shaft 1 33
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13 3rd speed sliding gear

+ Before installing, insert spring => Page 1
* After pressing on -item 11 -, check axial clearance using a feeler gauge (0.15...0.35 mm)

14 Needle roller bearing:for 3rd.gear

+ Mark before removing
+ Do not interchange with needle roller bearing for 4th gear
+ QOil with gear oil before installing

15 Input shaft

16 Spring sleeve

+ Always replace
+ Drive in when replacing input shaft => Fig. 7

1 34 35 - Gears, Shafts
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17 Cylinder roller bearing for input shaft
+ Pressing out => Fig. 107
¢ Pressing in => Fig. 108
18 Bearing plate
+ Servicing => Page 102
19 Inner race for cylinder roller bearing
+ Take off and fit by hand
20 Circlip
21 Thrust washer for needle roller bearing for 6th gear

+ Not fitted in 5-speed gearboxes
+ Installation position: Shoulder towards circlip, smooth face contact surface towards needle roller bearing

=> Page 88

1.1 - Dismantling and assembling input shaft 1 35
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22 Needle roller bearing for 6th gear
+ Not fitted in 5-speed gearboxes
+ Oil with gear oil before installing
23 6th speed sliding gear

+ Not fitted in 5-speed gearboxes

+ Before installing, insert spring => Page 1

+ After installing, check axial clearance with a feeler gauge
(0.15...0.35 mm)

24 Synchro-ring for 6th gear

+ Not fitted in 5-speed gearboxes
+ Checking for wear => Fig. 2

25 Synchro-hub for 5th and 6th gear
¢ Pulling off => Page 81
+ Driving on => Page 89
+ |Installation position: Projecting hub towards 5th speed sliding gear

1 36 35 - Gears, Shafts
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26 Locking collar

+ Paired with synchro-hub
+ Mark before removing => Page 80

27 Synchro-ring for 5th gear
* Checking for wear => Fig. 2
28 5th speed sliding gear

+ Before installing, insert spring => Page 1
+ After installing, check axial clearance with a feeler gauge
(0.15 ... 0.35 mm)

29 Inner race for 5th speed sliding gear

¢ Pulling off => Page 81
¢ Driving on => Page 91

30 Needle roller bearing for 5th gear
+ Oil with gear oil before installing

1.1 - Dismantling and assembling input shaft 1 37
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31 1st four-point bearing inner race for input shaft

+ Pulling off => Page 79
¢ Driving on => Page 91
32 End cover
+ Servicing => Page 95
33 2ndfour-point bearing inner race for input shaft
+ Pulling off => Page 78
¢ Driving on => Page 92
34 Multi-point socket head bolt- 150 Nm
+ Loosening and tightening => Page 78

1 38 35 - Gears, Shafts
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V3a5-1343

->Fig.1 Inserting spring in sliding gear
- Insert spring -arrow- in sliding gear, hook angled end into hole.

V35-1242

->Fig.2 Checking synchro-ring for wear
- Press synchro-ring into locking collar and measure gap "a" with a feeler gauge at positions -A-, -B- and -C-.
- Add the measured values and divide by 3.

- The figure calculated must not be less than 0.5 mm

V351347

1.1 - Dismantling and assembling input shaft 1 39
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->Fig.3 Re-determining thickness of circlip

- Press synchro-hub onto stop.

Note:
Note installation position when pressing on =>Fig. 5.

- Determine the thickest circlip that can still just be fitted.

Note:
The 'opening-of cirelip-must-align with-groove-insynchro=hab.

- Determine circlip from table. Part numbers

=> Parts Catalogue

Available circlips

Circlip thickness (mm)

1.90 1.96 2.02
1.93 1.99 2.05
- Fit circlip.

VW 412

401

VW

1 40 35 - Gears, Shafts
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-> Fig.5 Installation position of synchro-hub

+ Qil groove in synchro-hub -arrow 1- must align with oil drilling -arrow 2- in input shaft

M — VW 412

VW 401

->Fig.6  Pressing on synchro-hub for 3rd and 4th gear

- Heat synchro-hub to approx. 100 oC, position and press home.

- Fitcirclip.

-> Fig.7  Driving spring sleeve into input shaft

- Guide a 9 mm diameter drift -A- into oil drilling and drive spring sleeve -B- in until it touches drift.

1.1 - Dismantling and assembling input shaft 1 41
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2 - Dismantling and assembling drive pinion

2.1 - Dismantling and assembling drive pinion

Notes:

+ When installing new gears or final drive set, refer to => Technical data,Page 2 .
+ Adjustments are required when replacing components marked 1) => Adjustment overview, Page 171 .

1 Gearbox housing
+ Servicing => Page 113
2 Shim "S3"
+ Adjustment overview => Page 171
3 Outer race for large taper roller bearing 1)
+ Pulling out =>Fig. 1
¢ Pressing in =>Fig. 2 and Fig. 3

1 42 35 - Gears, Shafts
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~

Drive pinion 1)

+ Paired with crown wheel (final drive set)
Inner race for large taper roller bearing 1)
¢ Pressing off => Fig. 8

¢ Pressing on => Fig. 9

+ Low friction bearing; do not oil when measuring frictional torque
4th gear wheel

¢ Pressing off => Fig. 7

+ Pressing on => Fig. 10

Spacer sleeve

3rd gear wheel

+ Pressing off together with -item 9 - =>Fig. 6
+ Pressing on => Fig. 11

2.1 - Dismantling and assembling drive pinion 1 43
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9 Inner race for 2nd speed sliding gear
+ Pressing off together with -item 8 - => Fig. 6
+ Pressing on => Fig. 12
10 Needle roller bearing for 2nd speed sliding gear
+ Oil with gear oil before installing
11 2nd gear sliding wheel
* Pressing off => Fig. 5
+ Before installing, fit spring and slide needle roller bearing onto hollow shaft

+ After installing, check axial clearance with a feeler gauge
(0.15...0.35 mm)

12 Synchro-ring for 2nd gear

+ Checking for wear => Fig. 139
+ Replace synchro-ring with fine pitch thread with synchro-ring coated with Molybdenum

1 44 35 - Gears, Shafts



Audi 100 1991 > ()
5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996 Auc:

13 Synchro-hub for 1st and 2nd gear
¢ Pressing off => Fig. 5
¢ Pressing on => Fig. 13
+ Installation position: Flush hub towards 2nd speed sliding gear

14 Locking collar, 1st and 2nd gear

+ Installation position: Groove for selector fork towards 1st speed sliding gear
15 Synchro-ring for 1st gear

¢ Checking for wear => Fig. 139
16 Inner race for 1st speed sliding gear

¢ Pressing off => Fig. 5
¢ Pressing on => Fig. 14
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17 Needle roller bearing for 1st speed sliding gear
+ QOil with gear oil before installing
18 1st speed sliding gear

+ Before installing insert spring => Fig. 139
* After pressing on -item 19 -, check axial clearance using a feeler gauge (0.15...0.50 mm)

19 Inner race for small taper roller bearing 1)

* Pressing off => Fig. 4

¢ Pressing on => Fig. 15

+ Low friction bearing; do not oil when measuring frictional torque
20 Outer race for small taper roller bearing 1)

+ Driving out => Fig. 16

¢ Pressing in =>Fig. 17
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21 Shim "S4"

+ Adjustment overview => Page 171
22 Bearing plate 1)

* Servicing => Page 102
23 Circlip

+ Re-determining thickness for 5 -speed gearbox => Page 86
+ Re-determining thickness for 6 -speed gearbox => Page 87

24 6th gear wheel

Not fitted in 5-speed gearboxes

Pressing off => Page 82

Pressing on => Page 83

Installation position: Shoulder towards inner race for small taper roller bearing

*

* o0

2.1 - Dismantling and assembling drive pinion 1 47



) ) Audi 100 1991 >
5 and 6-speed manual gearbox 01E, front-wheel drive - Edition 11.1996

25 Circlip

+ Re-determining thickness for 5 -speed gearbox => Page 86
+ Position behind -item 23 - for 5-speed gearbox
+ Re-determining thickness for 6 -speed gearbox => Page 87

26 5th gear wheel
¢ Pulling off => Page 79
+ Driving on => Page 91
27 Circlip
28 End cover
+ Servicing => Page 95
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VW 771/

3062

->Fig.1  Pulling out outer race for large taper roller bearing
+ Stepped side of thrust pad 3062 rests against the outer race

V35-1330

->Fig.2 Heating gearbox housing in order to fit outer race for taper roller bearing
- Heat gearbox housing in area of bearing seat for approx. 15 minutes, to approx. 100 oC, with a hot air blower.

VW 412
VW 295
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->Fig.3 Inserting outer race for large taper roller bearing in gearbox housing and press home

- Insert outer race only after heating gearbox housing and push into position for 1...2 minutes under a repair
press until a heat exchange has taken place.

->Fig.4 Pressing off inner race of small taper roller bearing for drive pinion together with 1st speed sliding
gear

A - Separating device 22...115 mm, e.g. Kukko 17/2

VW 408a

o b NN
) X

(T
V35-1355

->Fig.5 Pressing off 2nd speed sliding gear with locking collar/synchro-hub for 1st and 2nd speed gear and
inner race for 1st speed sliding gear

A - Separating device 22...115 mm, e.g. Kukko 17/2
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->Fig.6 Pressing off 3rd gear wheel together with inner race for 2nd speed sliding gear
A - Separating device 22...115 mm, e.g. Kukko 17/2

VW 411

)

T

->Fig.7 Pressing off 4th gear wheel
A - Separating device 22...115 mm, e.g. Kukko 17/2

Note:

The 4th gear wheel can also be pressed off together with the 3rd gear wheel and the inner race for the 3rd
speed sliding gear.

->Fig.8 Pressing off inner race for large taper roller bearing
A - Separating device 22...115 mm, e.g. Kukko 17/2

+ Bearing is destroyed when pressing off
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->Fig.9 Pressing on inner race for large taper roller bearing

- Heatinner race to approx. 100 oC and fit.
- Press home ensuring there is no axial play.

VW 411

o I L | :
ﬁ ] [ va5-0339 |

->Fig.10  Pressing on 4th gear wheel

- Heat gear to approx. 100 oC, fit and press home.

+ Installation position: Shoulder towards 3rd gear wheel

->Fig.11  Pressing on 3rd gear wheel

- Insert spacer sleeve -arrow-.
- Heat gear to approx. 100 oC, fit and press home.

+ Installation position: Shoulder towards 4th gear wheel
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4021

~— 3039

—— 3118

->Fig.12 Pressing on inner race for 2nd speed sliding gear

- Heat inner race to approx. 100 oC and fit.
- Press home ensuring there is no axial play.

->Fig.13  Fitting 2nd speed sliding gear, pressing on synchro-hub for 1st and 2nd gear

- Oil needle roller bearing.
- Fit needle roller bearing, sliding gear (with spring) and synchro-ring for 2nd gear.
- Heat synchro-hub to approx. 100 oC and fit.
- Installation position: Flush hub towards 2nd speed sliding gear
- Press home ensuring there is no axial play.

->Fig.14 Pressing on inner race for 1st speed sliding gear

- Heat inner race to approx. 100 oC and fit.
- Press home ensuring there is no axial play.
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_'.I:I\\\\,I\\ A r VW 401

->Fig.15 Pressing on inner race for small taper roller bearing for drive pinion

Oil needle roller bearing.

Fit needle roller bearing, sliding gear (with spring) and synchro-ring for 1st gear.
Heat inner race to approx. 100 oC and fit.

Press home ensuring there is no axial play.

V35-1333

->Fig.16  Driving out outer race for small taper roller bearing

->Fig.17 Pressing in outer race for small taper roller bearing

- Insert shim "S4" into bearing flange behind bearing seat.
- Pressing in outer race for small taper roller bearing onto stop
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39 - Final drive, Differential

1 - Replacing flange shaft oil seal

1.1 - Replacing flange shaft oil seal
» Gearbox installed
Notes:

+ |lllustrated, removing and installing oil seal on left-hand side.
+ Procedure is identical for left and right-hand seals.

Removing
- Remove heat shield.

- Disconnect drive shaft.
- Place oil collection pan underneath.

- Remove flange shaft, secure with a drift to prevent it turning.
- -> Pull seal out with lever VW 681.

Installing

- Pack space between sealing and dust lips with multipurpose grease.
- Lightly oil outer circumference of seal.
- -> Drive in flange shaft oil seal.
- Insertion depth: 6.5 mm
- Install flange shaft and drive shaft.
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Tightening torques

Components Nm
Flange shaft to gearbox 10 + 9001)
Drive shaft to flange shaft 80

1) 900=1/4turn

2 - Removing and installing speedometer sender -G22 and drive wheel for
speedometer sender

2.1 - Removing and installing speedometer sender -G22 and drive wheel for speedometer
sender

¢ Gearbox installed

Removing and installing speedometer sender -G22

\ =
=\

- -> Pull connector off sender -B-.
- Push down clip holding sender, rotate, and pull out sender.
- Replace O-ring -A-.

Removing and installing drive wheel for speedometer sender -G22

Removing:

Detach drive shaft from left flange ‘shaft -B-!

-> Unscrew bolt -A-. Secure flange shaft with. drift {0 prevent it turning.

Remove flange shaft and seal -C-.

Remove drive wheel for speedometer sender -D- by alternately levering on the follower lugs -arrows- with
a screwdriver.
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Installation:

- Install drive wheel for speedometer sender so that follower lugs -arrows- face towards seal.
Nofte:

Do not tilt when installing (risk of breakage).

- Follower lugs engage in differential housing grooves.
- Replace flange shaft oil seal and install flange shaft => Page 155 .
- Checking oil level in manual gearbox => Page 63 .

3 - Removing and installing differential

3.1 - Removing and installing differential

Note:

Removing and installing is possible with gearbox installed.

2.1 - Removing and installing speedometer sender -G22 and drive wheel for speedometer

sender 1 57
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Bolt - 10 Nm + 1/4 turn (900) further
Flange shaft
+ When removing, secure with a drift to prevent it turning
3 Bolt-25Nm
+ Qty. 10
4 Final drive cover

+ Removing and installing drive wheel for speedometer sender -G22 => Page 156
+ |If replaced: Adjust crown wheel =>Page 178

N -

5 OQilfiller plug - 40 Nm
+ Checking oil level in manual gearbox => Page 63 .
6 Differential

+ Dismantling and assembling =>Page 159
+ If replaced: Adjust crown wheel =>Page 178

7 Gearbox housing
+ Servicing => Page 113
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4 - Dismantling and assembling differential

4.1 - Dismantling and assembling differential

Nofes:

*

Removing and installing differential =>Page 157 .
Adjustments are required when replacing components marked 1) => Adjustment overview, Page 171 .

*

-_—

Gearbox housing 1)

Shim "S2"

+ Note thickness

+ Adjustment overview => Page 171

N
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3 Outer race for small taper roller bearing 1)

¢ Driving out => Fig. 9

¢ Driving in => Fig. 10
4 Inner race for small taper roller bearing 1)

+ Pulling off => Fig. 1

¢ Pressing on => Fig. 3

+ Low friction bearing; do not oil when measuring frictional torque
5 Crown wheel 1)

+ Paired with drive pinion (final drive set)
¢ Removing => Fig. 5
+ |Installing => Fig. 6

6 Differential housing 1)
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7 Crown wheel bolt - 60 Nm + 450further

+ Always replace
+ Use only genuine bolts

8 Inner race for large taper roller bearing 1)

¢ Pulling off => Fig. 2

¢ Pressing on => Fig. 4

+ Low friction bearing; do not oil when measuring frictional torque
9 Drive wheel

* For speedometer sender

¢ Removing and installing => Page 156

+ Installation position: Shoulder -arrow- towards differential
10 Outer race for large taper roller bearing 1)

¢ Driving out => Fig. 11

¢ Driving in => Fig.12
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11 Shim "S1"

+ Note thickness
+ Adjustment overview => Page 171

12 Cover for final drive 1)
13 Shims
+ Re-determining thickness => Fig. 8
14 Sun wheels
+ Adjusting => Fig. 8
15 Threaded piece
16 Thrust washer
+ Check for cracks and chipping
17 Planet wheels
+ |Installing => Fig. 7
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g & W N =

18 Shaft for differential bevel gears

+ Drive out with drift after removing spring pin
+ Before driving in, align thrust washers

19 Spring sleeve
¢ Drive in flush

4.1 - Dismantling and assembling differential 1 63
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V.A.G1582

V.A.G1582/3

->Fig.1 Pulling inner race for small taper roller bearing out of housing

- Fit thrust plate 40-105 before fitting puller.

V.A.G1582

V.A.G1582/6

->Fig.2 Pulling inner race for large taper roller bearing out of housing

- Fit thrust plate 40-105 before fitting puller.
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->Fig.3 Pressing on inner race for small taper roller bearing

- Heat inner race for small taper roller bearing to approx. 100 oC.
- Fitinner race and press home.

L=

->Fig.4 Pressing on inner race for large taper roller bearing

- Heat inner race for large taper roller bearing to approx. 100 oC.
- Fitinner race and press home.
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->Fig.6 Installing crown wheel

- Use 2 centring pins -A- (local manufacture) as a guide.

Warning
Wear protective gloves.

- Heat crown wheel to approx. 100 oC and install.
- Allow crown wheel to cool off slightly before inserting bolts. Then tighten to specified torque.
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V38-0045

->Fig.7 Installing differential bevel gears

Carefully lever out drive wheel for speedometer sender with a screwdriver.
Insert thrust washers for planet wheels with a small amount of grease.
Insert sun wheels with correct shims => Fig. 8

Insert planet wheels spaced 1800 apart, and then rotate into place -arrow-.
Insert threaded pieces.

- Installation position: Step towards sun wheel

- Align thrust washers with hole.

- Drive in shaft and secure.

[ ]
gooo onoy

o ooog

V381672

->Fig.8 Adjusting differential bevel gears

- Insert sun wheels with thinnest shims (0.5 mm).
- Insert planet wheels with thrust washers and press in shaft.

Note:

Do not now inferchange bevel gears and thrust washers.

- Press planet wheels outwards and check play of sun wheels by hand -arrows-.
- Adjust play by inserting an appropriate shim => Page 168 .
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- Specification: max. 0.10 mm

Nofte:

1l 1T I

-> The adjustment is also correct if no further play is perceptible, although it is still possible to rotate the differ-

ential bevel gears -arrow-.
- Determine shim from table. Part numbers

=> Parts Catalogue
The following shims are available

Shim thickness (mm)
0.50 0.70 0.90
0.60 0.80 1.00

->Fig.9 Driving out outer race for small taper roller bearing out of gearbox housing
— T 3

30-205+ /60
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Fig.10 -> Driving outer race for small taper roller bearing into gearbox housing

->Fig.11  Driving out outer race for large taper roller bearing out of cover

- Use suitable base, e.g. VW 470 with recess towards cover.

G
I—D\ Vwm

->Fig.12  Driving outer race for large taper roller bearing into cover

5 - Adjusting drive pinion and crown wheel

5.1 - Adjusting drive pinion and crown wheel

General notes:

+ Careful adjustment of the drive pinion and crown wheel is important for the service life and smooth running
of the final drive. For this reason, the drive pinion and crown wheel are matched together during manufacture,
and checked to ensure a good mesh pattern and quiet running in both directions of rotation. The position of
quietest running is found by movingthe drive-pinion,in anaxial direction-and-atthe same time lifting the
crown wheel out of the zero-play mesh<position by:-the‘amount-necessary to-maintain<thebacklash within
the specified tolerance.

+ The object of the adjustment is to reproduce the setting for quietest possible running, as obtained on the
test machine in production.

+ The deviation "r", which is related to the master gauge "Ro" is measured for the final drive sets supplied as
replacement parts and marked on the outer circumference of the crown wheel. The final drive set (drive
pinion and crown wheel) must only be replaced together as a matched pair.

+ Observe the general repair instructions for taper roller bearings and shims.

+ The friction torque measurement is only used as a final check to make sure that the adjustment is correct.
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5.2 - Adjusting final drive sets; identification

-> |dentification

1= "K 831" indicates a Klingelnberg final drive set
with a ratio of 31: 8

2 = Pairing number (312) of final drive set

3 = Dimension "r" related to the master gauge of the
special test machine used during production. Di-
mension "r" is always stated in 1/100 mm

Example: "25" indicates r = 0.25 mm

Ro = Length of master gauge used on special test ma-
chine
"Ro" = 59.65 mm

R = Actual distance between crown wheel axis and
face of drive pinion at the point of quietest running
for this final drive set

R=Ro+r
Vo = Hypoid offset

5.3 - Sequence for readjusting final drive set

When crown wheel and drive pinion have to be adjusted, in the interests of a rational sequence, keep to the
following order:

1.) Determine total shim thickness "Stotal" for "S1" +
"S2" (sets preload for taper roller bearings for dif-
ferential) => from Page 179 .

2.) Determine total shim thickness "Stotal" for "S3" +
"S4" (sets preload for taper roller bearings for drive
pinion) => from Page 173 .

3.) Distribute total shim thickness "Stotal" for "S3" +
"S4" so that the distance from centre of crown
wheel to face of drive pinion is the same as distance
"R" which was determined during production =>
from Page 176 .

4.) Distribute total shim thickness "Stotal" for "S1" +
"S2" so that the specified backlash exists between
crown wheel and drive pinion => from Page 183 .
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Note:

Overview of components and shims =>Page 172.

5.4 - Adjustment overview

Note:

If repairs have been carried out on the gearbox it is only necessary fo adjust the drive pinion, crown wheel or
final drive set if components have been renewed which have a direct effect on the adjustments of the final drive.
Refer to following table to-avoid unnecessary adjustments:

To be adjusted:
Parts replaced: Crown wheel Drive pinion Drive pinion Backlash
v ||S1ll+l|82ll 1) Il83ll+lls4ll 1) IIS4II 1) Check
=>Page 178 | using deviation "r" | => Page 109 | => Page 182
=>Page 172
Gearbox housing X X X
Bearing plate X X
Differential housing X X
Taper roller bearings for drive pinion X X
Taper roller bearing for differential X X
Final drive set 2) X X X
Cover for differential X X

1)  Shims; installation position => Page 172 .

2) Drive pinion and crown wheel; only replace together.

5.3 - Sequence for readjusting final drive set 1 71
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5.5 - Position of shims

V39-1711 |

Note:
Adjustment overview when replacing individual components of gearbox =>Page 177 .

S1- Adjustment shim for crown wheel in cover for differential
S2 - Adjustment shim for crown wheel in gearbox housing
S3 -, Adjustment shim for drive pinion.in,gearbox.housing

S4 vemiAdjustment 'shim for' drive’ pinioncin bearing plate

6 - Adjusting drive pinion
6.1 - Adjusting drive pinion

Repairs after which the drive pinion must be adjusted => table on Page 171.
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Determining total shim thickness "Stotal" for shims "S3" + "S4"

(Adjusting preload of taper roller bearing for drive pinion)
» Differential removed.
- Fit taper roller bearing outer race for drive pinion in gearbox housing without shims => Fig. 150 .

o5

| waosa

- -> Fit taper roller bearing outer race for drive pinion with shim "S4*" (1.0 mm thick) into bearing plate.

Note:

For measurement purposes a shim "S4" with a thickness of 1.0 mm is initially inserted It /s referred to as "S4*"
in the following. After determining measurement "e", "S4*" will be replaced by the correct shim "S4".

- Insert completely assembled drive pinion in gearbox housing.

- Fit bearing plate with dowel sleeves and tighten to 25 Nm.
- Rotate drive pinion 5 turns in both directions to settle the taper roller bearing.

[vas-1712 ]

- -> Assemble measuring equipment, use a 30 mm dial gauge extension.
- Set dial gauge (3 mm measuring range) to "0" with 2 mm preload.

Nofte:
The tip of the dial gauge must be positioned on centre of drive pinion.

- Lift drive pinion, without turning, and read off play on dial gauge.
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- Measurement in example: 0.90 mm

Nofte:

If the measurement has to be repeated, drive pinion must first be rotated another 5 turns in each direction fo
settle the taper roller bearing. Reset dial gauge to "0" with 2 mm preload.

Formula:
"Stotal" = "S4*" + measurement + bearing preload
Example:
Inserted shim "S4*" 1.00 mm
+ Measurement (example) 0.90 mm
+ Bearing preload (constant) 0.15 mm
= Total shim thickness "Stotal" 2.05 mm
for "S3" + "S4"

Determining thickness of shim "S3*"

Formula:
"S3*" = "Stotal" - "S4*"
Example:
Totalsshimdhickness"Stotal 2.05:-mm
for "S3" + "S4"
- Inserted shim "S4*" 1.00 mm
= Thickness of shim "S3*" 1.05 mm

- Remove taper roller bearing outer race, fit shim "S3*" in gearbox housing and install outer race again =>
Fig. 150 .

- Insert completely assembled drive pinion in gearbox housing again.
- Fit bearing plate with dowel sleeves and tighten to 25 Nm.
- Rotate drive pinion 5 turns in both directions to settle the taper roller bearing.

Determining measurement "e"

Wis-0822
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Note:

Measurement "e" is required fo determine the final shim thickness of "S3" and "S4".

- -> Set adjustment rings of universal mandrel VW 385/1 to the following measurements:

- Dimension a = 65 mm
- Dimension b = 65 mm

VW385/30

VW385/14 :

VW385/2
VW385/1
VW385/3

V3B-1158

- -> Assemble universal mandrel VW 385/1 as shown in the illustration:
- Dial gauge extension VW 385/15, 9.3 mm long
- Master gauge VW 385/30
- Set master gauge VW 385/30 to Ro = 59. 65 mm and fit onto mandrel.
- Set dial gauge (3 mm measuring range) to "0" ‘with 2 mm, preload.

Nofte:

Gauge VW 385/27 can also be used in place of master gauge VW 385/30 (Ro = 59.65 mm).

@ ~VW385/15

VW385/3 - T P

VW3B85/2
VW385/1

-> Arrangement of measuring equipment when determining dimension "e"

- Place end measuring plate VW 385/17 onto drive pinion head.

Nofte:
Ensure plate contact surface fits exactly and is free of oil.
- Take master gauge off mandrel.

- Insert mandrel into gearbox housing.
- The centring disc 385/3 faces towards cover for final drive
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- Fitfinal drive cover and tighten 4 bolts to 25 Nm.
- Using the adjustable ring, move 2nd centring disc VW 385/2 out as far as possible so that the mandrel can
still just be turned by hand.

V3ig-1T16
777

- ->Turn mandrel until the dial gauge point touches the end measuring plate on drive pinion head, then
measure maximum deflection (return point).
- Measurement in following example: "e" = 0.16 mm (in red scale on dial)

Determining thickness of shim "S3"

Formula:

"S3" = "S3*"+"r"+"e"
("e" in black scale)

or

"S3" = "S3*"+""-"e"
("e" in red scale)

Notes:

+ The deviation "r", which is related to the master gauge "Ro" is measured for the final drive sets supplied as
replacement parts and marked on the outer circumference of the crown wheel.

+ |f dial gaugereadingis.inredscale; subtract.dimension e

+ If dial gaugeireading-s-insblack scale; add-dimension:'e":

Example:
Inserted shim "S3*" 1.05 mm
+ Deviation "r" 0.38 mm
- Value determined for "e" 0.16 mm
(red scale)
= Thickness of shim "S3" 1.27 mm

- Determine shim from table. Part numbers
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=> Parts Catalogue

The following shims are available for "S3"

Shim thickness (mm) 1)

0.45 0.60 0.75
0.50 0.65
0.55 0.70

1)  Using the shim tolerance variations it is possible to find the exact shim thickness required, insert two

shims if necessary.

Determining thickness of shim "S4"

Formula:
"S4" = "Stotal" - "S3"
Example:
Total shim thickness "Stotal" 2.05 mm
for "S3" + "S4"
- Thickness of shim "S3" 1.27 mm
= Thickness of shim "S4" 0.78 mm

- Determine shim from table. Part numbers

=> Parts Catalogue

The following shims are available for "S4"

Shim thickness (mm) 1)

0.45 0.65 0.85
0.50 0.70 0.90
0.55 0.75
0.60 0.80

1)  Using the shim tolerance variations it is possible to find the exact shim thickness required, insert two

shims if necessary.
Performing check measurement
Checking dimension "r"

777
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- Install drive pinion with determined shims "S3" and "S4" and turn 5 turns in both directions.
- ->Insert universal mandrel => "Determining measurement €™ on Page 174 , and perform check meas-
urement.
- Read off dial gauge anti-clockwise (red scale).
- If the shims have been correctly selected, the deviation "r" (marked on outer circumference of crown
wheel) must be shown within a tolerance of £ 0.04 mm.

Note:

Then, (after removing universal mandrel) check again that the dial gauge, with master gauge VW 385/30 in
place, indicates "0" with 2 mm preload. Otherwise correct adjustments.

Measuring friction torque (check)

Notes:

+ Drive pinion taper roller bearings are low friction bearings. Therefore the frictional torque only has a limited
use as a check. Correct adjustment is only possible by determining the total shim thickness "Stotal".

+ Do not additionally oil new taper roller bearings for frictional torque measurement. The bearings have already
been treated with a special oil by the manufacturer.

)~ S,

P ;- { — |

- ->Fit torque gauge 0 ... 600 Ncm -A- onto drive pinion.

Frictional torque specifications:

New bearings Used bearings
80 ... 150 Ncm 30 ... 60 Ncm

7 - Adjusting crown wheel

7.1 - Adjusting crown wheel

(Adjusting differential)

Repairs after which the crown wheel must be adjusted => Page 171.
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Determining total shim thickness "Stotal" for shims "S1" + "S2"

(Adjusting preload of taper roller bearing for differential)

VW295

V38-1706

e Drive pinion removed

- Remove seal and outer races of both taper roller bearings for the differential.

- Remove shims => Page 159.

- > Drive outer race for taper roller bearing with shim "S2" into gearbox housing. For measurement purposes
use a 1.20 mm thick "S2*" shim (2 shims of 0.60 mm).

Nofte:

For measurement purposes a shim "S2" with a thickness of 1.20 mm is initially inserted. It is referred to as "S2*"
in the following. After determining the backlash "S2*" will be replaced by the correct "S2".

J/ao-sos
—L,/ 3062

——
e N S KT

- -> Press outer race for taper roller bearing without shim "S1" into cover for differential.

- Insert differential without drive wheel for speedometer sender -G22 into gearbox housing. The crown wheel
is positioned on the left-hand side in front of the final drive cover .

- Install cover for differential with 4 bolts (25 Nm).

- Position gearbox so that cover for differential faces up.
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- Turn differential 5 turns in both directions to settle the taper roller bearing.
- -> Set up measuring tool with 30 mm dial gauge extension -A-.

- Set dial gauge (3 mm measuring range) to "0" with 2 mm preload.

Note:

The tip of the dial gauge must be positioned on centre of differential.

- Lift differential without turning; read off play on dial gauge and note.

* Measurement in following example: 0.62 mm
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+ -> Secure special tools VW 521/4 and VW 521/8 on right of differential (gearbox side) to lift differential.
+ If the measurement has to be repeated, drive pinion must first be rotated another 5 turns in each direction
to settle the taper roller bearing.

Formula:
"Stotal" = "S2*" + measurement + bearing preload
Example:
Inserted shim(s) "S2*" 1.20 mm
+ Measurement 0.62 mm
+ Bearing preload (constant) 0.25 mm
= Total shim thickness "Stotal" 2.07 mm
for "S1" + "S2"

Determining thickness of shim "S1*"
Notes:
* The preliminary-adjustment shim'S1*"will be Ffeplaced with the final shim "S1" after determining the back-

lash.
¢ The total shim thickness "Stotal" remains the same.

Formula:
"S1* = "Stotal" - "S2*"
Example:
Total shim thickness "Stotal" 2.07 mm
for "S1" + "S2"
- Inserted shim(s) "S2*" 1.20 mm
= Thickness of shim "S1*" 0.87 mm

Measuring friction torque (check)
Notes:

+ Differential taper roller bearings are low friction bearings. Therefore the frictional torque only has a limited
use as a check. Correct adjustment is only possible by determining the total shim thickness "Stotal".

+ Do not additionally oil new taper roller bearings for frictional torque measurement. The bearings have already
been treated with a special oil by the manufacturer.

* Drive pinion removed
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- -> Fit torque gauge 0 ... 600 Ncm -A- onto differential.

B- Socket
- Read off friction torque.

Frictional torque specifications:

New bearings Used bearings
200 ... 350 Ncm 30 ... 50 Ncm

Note:

If the final drive set is being re-adjusted, the adjustment of the drive pinion should be performed now, and the
adjustment should be checked =>Page 172.

Measuring backlash

(Position of crown wheel in gearbox housing)
» Drive pinion and shims "S3" and "S4" installed

- Install differential.

LR e P
[y ]
= W Vi
- Turn differential 5 turns in both directions so that the taper roller bearings settle.

- -> Secure dial gauge retainer VW 387 to the housing.

- Insert adjustment device VW 521/4 and VW 521/8 for crown wheel.

- Fit dial gauge with dial gauge extension VW 382/10 (6 mm flat).

- Set measuring lever VW 388 to dimension "a" = 79 mm.

- Measure play between teeth flanks (backlash) as follows:
- Turn crown wheel until it makes contact with a tooth flank (end of backlash travel).
- Set dial gauge to "0" with 2 mm preload.
- Turn crown wheel back until lying against an opposite tooth flank (backlash).

- Read off backlash and note value.
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- Turn crown wheel through 900 and repeat measurements a further 3 times.
Nofte:

If the individual measurements differ by more than 0.06 mm this means that the installation of the crown whee/
/s not correct or that the final drive set itself is defective. Check installation, replace final drive set if necessary.

Determining average backlash

- Add the four measured values together and divide by four.

Example:

1st Measurement 0.49 mm
+ 2nd Measurement 0.48 mm
+ 3rd Measurement 0.50 mm
+ 4th Measurement 0.49 mm
= Sum of measured values 1.96 mm

* Result: The average backlash is 1.96 mm divided by 4 = 0.49 mm

Determining thickness of shim "S2"

Formula:
"S2" = "82*" - backlash + lift
Example:

Inserted shim "S2*" 1.20 mm
- Average backlash 0.49 mm
+ Lift (constant) 0.15 mm
= Thickness of shim "S2" 0.86 mm

-wirtDetermine-shim:-fromstable. Part-numbers
=> Parts Catalogue

The following shims are available for "S2"

Shim thickness (mm) 1)
0.45 0.65 0.85
0.50 0.70 0.90
0.55 0.75
0.60 0.80

1)  Using the shim tolerance variations it is possible to find the exact shim thickness required, insert two
shims if necessary.

Determining thickness of shim "S1"

Formula:

"S1" = "Stotal"-"S2"

Example:
Total shim thickness "Stotal" 2.07 mm
for "S1" + "S2"

- Thickness of shim "S2" 0.86 mm
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Example:
= Thickness of shim "S1" 1.21 mm

- Determine shim from table. Part numbers
=> Parts Catalogue

The following shims are available for "S1"

Shim thickness (mm) 1)
0.45 0.65 0.85
0.50 0.70 0.90
0.55 0.75
0.60 0.80

1)  Using the shim tolerance variations it is possible to find the exact shim thickness required, insert two
shims if necessary.

-> Performing check measurement

- After installing shims "S1" and "S2", turn the differential 5 turns in both directions so that the taper roller
bearings settle.

- Measure backlash four times on circumference.
- Specification: 0.12 ... 0.22 mm

Notes:

+ [fthe backlash is beyond the tolerance) theadjustments-must be repeated.Thedotal'shim thickness "Stotal"
must not be changed when the adjustment is repeated.
¢ The individual measurements must not differ by more than 0.06 mm from each other.
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