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-> Manual gearbox 01E -arrow 2-

2 - Code letters, allocation, ratios, capacities

2.1 - Code letters, allocation, ratios, capacities

Manual gearbox 6-spead 01E four-wheel drive
Cods letters CGR1) CRB
Manufactured from 11.92 11.93
to 12.95 12.85
Aliocation Model Audi80 82, Audi Avant RS2
Audi Avant RS2
Engine 2.2 lir - 169 kW 2.2 lir - 232 kW
2.2 lir- 232 kW
Ratios Final drive 37:9=4111
Z22:21=i 1st gear 28:8=23.500
2nd gear 34:18=1.889
3rd gear 33:25=1.320
4th gear 30:29=1.034
—_ 5th gear 30:35=0.857
6th gear 27:37=0.730
Reverse gear 38:11=3.455

1) From 04.95 onwards (gearbox serial No.77644) the 1st speed gear and sliding gear are wider. Atthe same
time the bearing plate was modified and the width of the cylinder roller bearing inner race was reduced,

Code letters CGR1) i CRB
Spesdometer electronic

Capacity 2.7 litres2) | 2 3itres
Specification Gear oil G 052 911 A SAE 75 W 90 (synthetic oil)
Clutch mechanism hydraulic

Clutch piate dia. 240 mm

Drive shaft flange for triple roller joint

Overall ratio iov in top gear 3.000

2 00 - Technical data
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Allocation: rear final drive
(code letters)

AZE

1) From 04.95 onwards (gearbox serial No.77644) the 1st speed gear and sliding gear are wider. At tha same
time the bearing plate was modified and the width of the cylinder roller bearing inner race was reduced.

2) Capacity for Avant RS2; 2.3 litres

3 - |dentification of rear final drive

3.1 - Identification of rear final drive

Final drive 01H is fitted in conjunction with manual gearbox 01E (four-wheel drive).

Allocation=>Page 4 , Technical data,

-> Location on final drive
+ Final drive 01H -ammow 1-

+ Code letters and date of manufacture -arrow 2-
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> Cods letters and date of manufacture of rear final drive -arrow 2-

Example: AZC 04 12

1

t I |

Code letters Day Month  Year (1891)

of manufacture

Note:

The code lefters of the rear final drive are also given on the vehicle data stickers.

4 - Code letters, allocation, ratios, capacities

4.1 - Code letters, allocation, ratios, capacities

Rear final drive 01HA
Code letters AZE
Manufacfured from 11.92
fo 12.95
Allocation Model Audi 80 $2, Audi Avant RS2
Engine 2.2 kr - 169 kKW, 2.2 ltr - 232 kW
Ratio Final drive 37:9=4111
Capacity 1.3 litres
Specification Gear oil GL. 5 SAE 90 (MIL-L 2105 B)
Drive shaft flange dia. 108 mm
Allocation: manual gearbox CGR
(code Istters) CRB

4 010 - Technical data
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5 - Transmission layout

5.1 - Transmission layout

1 Engine

2 Clutch

3 Gearbox

4 Input shaft {main shaft)

5 Front differential

6 Front drive pinion (output shaft)
7 Hollow shaft

8 Torsen differential

5.1 - Transmission layout 5
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9 Propshait

10 Rear drive pinion

11 Rear differential
—~ 12 Differential lock

Nofe:

Arrows point in forward direction of travel.

6 00 - Techmical data
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i-  istgear

il- 2nd gear
It-  3rd gear
V- dthgear
V-  5th gear
Vi- 6th gear

R- Reverse gear

At - frontfinal drive

A2 - Rear final drive

T- Speedometer drive, electronic

5.2 - Notes on engine output/brake test and towing/tow starting
+ Engine output and brake test
=> Special Information; Transmission; No. B

+ Tow-starting and towing

5.1 - Transmission layout 7
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=> Booklet; Maintenance

6 - Caiculations

6.1 - Calculations

6.2 - Calculating transmission ratios "i"

Transmission ratio

Transmission ratio = No. of teeth . No. of teeth

driven gear drive gear
Ratios Formula
iG = gear ralio G2 ZG1
iA = axle ratio ZA2 ZA4
iov = gverall ratio iG x A
Example:

6th gear Final drive

Drive gear 2G1=37 ZA1=9
Driven gear ZG2=27 ZAZ2 =37
Calculating:
iA =37:9=4111
iG =27:37=0730
iov = {27 :37) % (37:9)=0.730 x 4.111 = 3.000

6.3 - Calculating speed "V"

VvV =n:iovxUAx0.06

n = Engine speed {rpm)

iov = Qverail ratio

UA = Dynamic rolling circumference of tyres {m)
V = Road speed (km/h)

Example:

[V ="1000: 3.000 x 1.93 x 0.06 =39kmh |

The road speed at an engine speed of 1000 rpm in 6th gear is 39 km/h.

8 00 - Technical data
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7 - Repair instructions

7.1 - Repair instructions

The maximum possible care and cleantiness and proper tools are essential to ensure satisfactory and suc-
cessful gearbex repairs. The usual basic safety precautions also, naturally apply when camying out vehicle
repairs.

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

Special tools

Fora oomplelte list of special tools used in this Workshop Manual

=> Booklet; Special tools, Workshop equipment

Gearbox

+ When exchanging the manual gearbox or rear final drive, check oit level and top-up if necessary => Page
. C;g;écities and specifications => from Page 4.

+ Thoroughly clean all connections and the surrounding area before disconnecting.
« When installing gearbox, ensure dowel sieeves are correctly seated.

O-rings, seals, gaskets

¢ Always renew O-rings, seals and gaskets.

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

+ Thoroughly clean housing jeint surfaces before assembling.

+ -> Before installing radial shaft oil seals, lightly oil outer edge an fill space between sealing lips -arrow- with
grease. :

+ The open side of the oil seals faces toward the side with fluid filling.

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

« Lightly oil O-rings before instaliing; this prevents the rings being crushed when inserting.

+ Check off leve! after renewing gaskets and seals =>Page 197 .
Sealants
+ Tharoughiy 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.

7.1 - Repair instructions 9
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Locking elements

Always renew circlips.

Do nat over-tension circlips.

Circlips must be properly seated in the base of the groove.
Always renew roll pins.

* e

Note:

The roll pins for securing the selector fork/selector rail for 5th/6th gear must only be assembied or dismaniled
using the special tool

=>Page 79.
Nuts, bolts

+ Loosen nuts or bolts, oppasite fo 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 orques stated apply to non-viled nuts and bolts.

Always rensw self-locking nuts and bolts.

+ The threads of bolts which are secured by a locking fluid should be cleaned with a wire brush. Then apply
AMV 185 101 A1 when inserting.

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

*

Bearings

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

+ Mark needle bearings of 1st to 6th speed sliding gears when removing, this ensures that when installing,
the same installation position can be guaranteed.

+ - Grease needle bearing for gearbox input shaft in rear of flywhesl.

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

+ Heatinner races of taper roller bearings to approx. 100 °C before instaliing. Press in onto stop when installing
so thera is no axial clearance.

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

. ?Iways replace the taper roiler bearings on one shaft together and use new bearings from a single manu-
acturer. .

+ 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
the exact shim thickness required.
+ Inspact for burrs and signs of 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, renew if necessary.
+ Lubricate with gear oil before installing.

Gears, synchro-hubs, inner races for sliding gears

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

Heat inner races for sliding gears to approx. 100 °C when installing.

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

Observe installation position.

L d

*

1 0 00 - Technical data
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Sliding gears

*

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

Notes:

*

In gearboxes with code letters CGR from serial No.77644onwardsand in gearboxes with code letters CRB
the 1st speed gear and sliding gear are wider. At the same time the bearing plate was modified and the
width of the cylinder roller bearing inner race was reduced.

M'ia)fed installation of components belonging to the old and new versions in the same gearbox is not permis-
sible.

Clutch mechanism

]
*

*
*

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

Do not depress clutch pedal aftar 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.

To reduce odour caused by a burnt clutch, thoroughly clean the clutch bellhousing, the flywheel and the
parts of the engine facing the gearbex.

7.1 - Repair instructions 1 1
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1 - Servicing clutch mechanism

1.1 - Servicing clutch mechanism

14 13

1.2 - Assembly overview, pedal cluster

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

1 Bolt-25Nm

+ Seif-locking
+ Always renew

12 30- Cuten
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+ |nsertin clevis and screw into clutch pedal

14 13

2 Securing clip
+ Renew
+ Fit onto pivot pin on pedal bracket
3 Assister spring
+ |dentification: brown
+ Installation position; goes towards centre tunnel
+ Do not grease spring
+ Only grease moving surfaces on pedal and pedal bracket
+ Removing and installing=>Fig. 3
4 Over-centre spring
Identification: red
Installation position. goes towards outside of vehicle
Do not grease spring
Only grease moving surfaces on pedal and pedal bracket
Removing and instaliing=>Fig. 2

- s e

1.2 - Assembly overview, pedal cluster 1 3



QOOD Audi 80 1992 >

Auar  6-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997

5 Securing clip
¢+ Renew
6 Pipe

¢ For clutch master cylinder
+ Tighten nut on pipe connection to 15 Nm

7 Supply hose

+ For master cylinder

+ Must not touch over-centra spring

+ Locate accordingly on pedal bracket and secure with cable clip
8 Pedal bracket

+ Removing and installing

=> Running gear, Four-wheel drive; Repair group 46; Removing, installing and servicing pedal cluster for ve-
hicles with 169 kW engineRemoving, installing and servicing pedal cluster for vehicles with 169 kW engine

14 30 Cluten
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14 13

*
*
*
*

Vent valve

For cruise control system

Renew

Press in valve after fitting clip

Adjust valve with clevis connected:
Depress clutch pedal

Press in vent valve onto stop

Pult back clutch pedal onto stop by hand

10 Clip

+
L]

Secures vent valve for cruise control
Using pliars, press into holes in pedal bracket as far as stop

1.2 - Assambly overview, pedal cluster 1 5
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14 13

11 Master cylinder

+ Renew if lsaking
12 Clevis

+ Adjusting=>Fig. 1
13 Boit - 20 Nm
14 Clutch pedat

Is located in correct position by clevis adjustment

+ Can be renewed with pedal bracket installed in vehicle

+ Fit onte pivot pin on pedal bracket

+ Bearing bush cannot ba replaced separately; pedal is supplied as replacement part with integral bush.

*

1 6 30 - Cluteh
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->Fig.1  Adjusting clevis

Check distance -a- when master cylinder is renewed, and adjust as necessary.
When meastiring, clevis must be at right angles to mounting surface of clutch master cylinder.
Distance a = 109.5£0.5 mm
- To adjust, tum clevis.

Notes:

Ifthe clevis is correctly adjusted and the clutch pedal does not refum properly by itself, this can be caused by
the following:

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

-»Fig.2 Removing and instalfing over-centre spring
- Remove left-hand storage compartment

=> General body repairs; Repair group 70; Dash panel; Removing driver's side storage compartmentDash
panelRemoving driver's side storage compartment

- Take securing clip off pivot pin.

- Slide installation clamp 3246 onto over-centre spring from the side.

- Depress clutch pedal and remove over-centre spring together with instaliation clamp.
Nofes:

+ Installation clamp 3246 is shown in the illustration with the pedal bracket remaved.
+ Before assembling, lubricate moving parts with G 052 142 A2 polycarbamide grease.

1.2 - Assembly overview, pedal cluster 1 7
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->Fig.3 Removing and instalting assister spring

- Remove over-centre spring=>Fig. 2 .
Take securing dip off pivot pin.
With clutch pedal slightly depressed, slide instailation clamp 3246 onto assister spring from below.
Depress clutch pedal and remove assister spring together with installation clamp.

Notes:

+ Installation damp 3246 is shown in the llustration with the pedal bracket removed.
+ Before assembling, lubricate moving parts with G 052 142 A2 polycarbamide grease.

18 30- Cluten
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1.3 - Assembly overview, hydraulics

L L
14 13 12

1 Master cylinder
+ Renew if leaking
2 Grommet
Supply hose
+ For master cylinder
Brake fluid reservoir
Bracket
Slave cytinder

+ Do not depress clutch pedal after removing slave cyfinder
+ On slave cylinders with plastic support ring, grease outer surface of ring when installing

(<%

(-2 I

1.3 - Assembly overview, hydraulics 1 9
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“N L,
. /j
2
4 ~
14 13 12 RA05035
+ Removing and installing
=>Page 27
- + After working on hydraulic clutch mechanism, bleed slave cylinder => Page 21
-~ 1 Bleed valve
+ Bieeding => page 21
8 Bolt-22Nm

+ For securing slave cylinder to gearbox housing
9 Locknut- 10 Nm
10 Clevis

+ Adjusting=>Fig. 17
11 Bolt - 25 Nm

+ Selflocking
+ Renew

20 30 - Clutch
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14 13 12

12 Pressure hose

+ Tighten nut on pipe connection to 15 Nm
13 Bolt - 20 Nm
14 Pipe

+ For clutch master cylinder
+ Tighten nut on pipe connection to 15 Nm

1.4 - Bleeding clutch system

Notes:

*

The duich sysiem must be bled after performing work on hydraulic clutch mechanism.
Top-up brake fluid reservoir to "max.” marking with brake fiuid before bleeding ciutch system.

*

Bleed clutch system only with a brake bleeding unit.

- Working pressure 2.5 bar

Use bleeder hose V.A.G 1238 B3 (670 mm long) for bleeding.

Connect bleeder hose to pressure hose of brake bleeding unit collector betile.

1.3 - Assembly overview, hydrauiics 2 1



FHG ) Audi 80 1992 >
6-Speed Manuat Gearbox 01E Four-Wheel Drive - Edition 062.1997

= tf%)v.;un.c;, 1228 B3

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

Note:
Ensure bieeder hose is correctly fitted during bleeding operafion.

- After completing bieeding operation, depress clutch pedal several times.
=~ - Bleed system again if necessary.

22 30- Cutch
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2 - Servicing clutch release mechanism

2.1 - Servicing clutch release mechanism

Gearbox

intermediate piece

3 Shaft seal

For input shaft

Removing == Fig. 1

Installing => Fig. 2

Pressed in to a depth of 3.5 mm at the factory

Press in to a depth of 4.5 mm for service replacement
4 Guide slesve

5 Bolt- 156 Nm

* Qty.3

N

L IR A 4

L d

2.1 - Servicing clutch release mechanism 23
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6 Clutch release lever

+ Must engage in the lugs in intermediate piece when installed => Fig. 3
. Befogt{e3 ingtsalling, coat clutch slave cylinder push rod contact surface with a thin layer of copper grease,
eg. 1TE

7 Leaf spring
8 Bolt-25 Nm

9 Release bearting
+ Do noi wash out, wipe clean only
+ Renew noisy bearings
+ Fitbearing onto release lever turned approx. 45° to installation position and engage by turning into po-
sition

24 30 - Clutch
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10 Clutch slave cylinder
+ Bleeding clutch system
=> Page 21
+ Removing and installing
=>Page 27
+ When installing, push on until the securing bolt can be fitted
+ To aid installation, the securing boit with pointed end listed in parts catalogue may be used
41 Bolt - 25 Nm
+ Renew

12 Push rod

2.1 - Servicing clutch release mechanism 25
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->Fig.1 Removing shaft seal for input shaft
- Lever seal out carefully with a screwdriver.
Nota:

—.. " Do not damage contact surface of shaft seal on input shaff.

.. ‘( / e e N oo A .
N — i 45

->Fig.2 Installing shaft seal for input shaft

- Pack space between sealing lip and dust lip of new seal for inpul shaft with muiti-purpose grease.
- Fit a thin protective hose ﬁghtly over input shaft splines.
- Drive on seal for input shaft,
— - Pressing-in depth: 4.5 mm
- Remove protective hose.

->Fig.3 Installing clutch release lever

- Fitclutch release lever -A- in intermediate piece -C-, and engage in position (retainer -B- will become visible).

26 30 - Clutch
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Insert leaf spring (-item 24 ) fo 25 Nm.

2.2 - Removing and installing clutch slave cylinder

Removing

Remove selector rod=>Page 39 . )
Disconnect hose/pipe assembly going to dlutch slave cylinder at the connection point provided.

Nofe:

Plug hose connection with dust cap for bleeder vaive.

%

-> Unscrew retaining balt for clutch slave cylinder, pull slave cylinder towards the rear and guide out of
gearbox housing from the side.

installing

Instaliation is carried out in the reverse order, when doing this note the following:

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

Notes:

*

*
*

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

Pre-tension the clutch slave cylinder far enough for the securing bolt to be easily inserted.

Always reneedw securing bali. To aid installation, the securing belt with pointed end listed in parts catalogue
may be used.

Bleed clutch system => page 21.
Adjust gear selector mechanism=>Page 42.

Tightening torques

Component Nm
Clutch slave cylinder to gearbox 221}
Rear sslector rod to gear stick 23

1} Self-locking bolt, always renew

2.1 - Servicing clutch release mechanism 27
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3 - Servicing clutch
3.1 - Servicing clutch

Notes:
+ Before renewing the cluich plate and pressure plate

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

+ Replace clutch plates and pressure plates with damaged or loose rivets,

+ Clean input shaft spiines and {in the case of used clutch plates) the hub spiines. 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.

+ Pressure plates have an anti-corrosion coating and are greased. Only the contact surface may be cleaned,
otherwise the setvice life of the clutch will be considerably reduced.

+ |fthe clutch has burnt out, thoroughly clean the belthousing, flywheel and parts of the engine facing the
gearbox to reduce the smell of bumt linings.

- Remove gearbox to work on clutch => page 44 .
1 Fiywheel

+ Ensure centring pins are tightly seated
+ Contact surface for clutch lining must be free of grooves, ol and grease

28 30 - Clutch
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*

*

Removing and installing

Removing and installing needle bearing in flywheel

o5

2 Clutch plate

*

*
*
+*
*

Installation position: longer side of hub towards pressure plate and gearbox
Centring => Fig. 1

Do not grease

=> Notes

Clutch plate diameter

=> from page 2

3 Pressure plate

+*
*
*

Removing and instaliing => Fig. 1
Checking ends of diaphragm spring => Fig. 2
Checking spring connection and riveted fastenings => Fig. 3

4 Bolt-25Nm

v

Tighten in stages and diagonally

3.1- Servicing clutch 29
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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.
A-  Centring mandrel 3176

Notes:
+ Clutch lining and contact surface of pressure plate must make full contact with flywheel before securing boits
are inseried.

Tighten securing bolts uniformly and in diagonal sequence to avoid damaging centring holes in pressurs
plate and centring pins on flywheel.

*

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

When performing repairs aiways match up clutch pressure plate and clutch plate by checking engine code (see
parts catalogue).

30 30 - Ghutch
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->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.
- Renew clutches with damaged springs or loose riveted fastenings -arrows-.

3.1 - Servicing clutch 31
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34 - Controls, Housing

1 - Servicing selector mechanism

1.1 - Servicing selector mechanism

27 26 25 24

1.2 - Removing and installing gear stick

Note:

Adjusting sefector mechanism
=>Page 42.

1 Bolt, 23 Nm

+ Onjoint
+ SaifHocking

32 34 - Controls, Housing
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+ Renew
+ Clean threads in selector fork with tap

2 Clamp
3 Rear selector rod

N ‘ . [
i A ;' "“'| \1 N

1—

|
27 26 25 24

4 Sealing collar
+ Engage in gear stick mounting and selector fork
5 Ball housing
+ Limit pieces for ball stop on left and right sides must be engaged
+ Installation position; reverse detent faces left
+ Lubricate with G 052 142 A2 polycarbamide grease
6 Connector
7 Leaf spring
8 Nut-25Nm
¢ Secures ball housing to to gear stick mounting

1.2 - Removing and installing gear stick 33
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27 2% 25 24 AGA-0069

9 Circlip
+ Renew
+ Instailation position: rounded side towards ball housing
+ Remove before taking out bail stop -item 18 -

10 Gear stick

+ Can only be inserted inball housing in one position
+ Lubricate area around bottom drilling with G 052 142 A2 polycarbamide grease

11 Gear stick knob
12 Gear stick cover
+ Removing=>Fig. 1
13 Bolt
+ For cover
14 Rubber cap
15 Circlip
+ Do not open out too far whan fitting

34 34 - Controls, Housing
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27 26 25 24

16 Spacer bush
17 Spring
18 Ball stop
+ inseri spring and spacer bush in the ball stop and assemble on the gear stick so that the spring and bush
are on the right.
+ Install ball stop before fitting circlip -item 9 -
+ Lubricate ball with G 052 142 A2 polycarbamide grease
19 Spring
20 Bush
+ Installation position: rounded part towards gear stick
+ Lubricate with G 052 142 A2 polycarbamide grease

1.2 - Removing and installing gear stick 35
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7 26 25 4

21 Spacer tube

+ Lubricate with G 052 142 A2 polycarbamide grease
22 Gear stick mounting

+ Apply AKD 512 000 05 sealant between gear stick mounting and floor panel
23 Washer
24 Bolt - 10 Nm

+ Secures gear stick mounting
25 Bolt

+ Secures selactor fork
26 Selector fork

+ Lubricate with G 052 142 A2 polycarbamide grease
27 Nut - 10 Nm

+ Secures selector fork

36 34 - Conirois, Housing
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->Fig.1 Removing gear stick cover

- Unscrew gear stick knob.

- Detach cap on centre console.

- Remove screw -arrow- for cover.
- Lift off the cover.

1.2 - Removing and installing gear stick 37
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1.3 - Removing and installing selector rod - assembly overview

1312 1F1_0__"1o—4

1 Washer
Nut - 10 Nm

+ Self-locking
+ Renew

Gear selector lever

Cap nut - 23 Nm
Cheese-head bolt - 35 Nm
Support bracket

Sealing coliar

Securing ring

+ For sealing collar

Lo+

o ~ldMa bW

38 34 - Controis, Housing
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B 12 1 10 B

9 Balt

+ For selector joint
+ Secure to gear selector iever.
Tightening torque:40 Nm

10 Bolt - 23 Nm

11 Clamp

12 Rear selector rod
13 Front seiector rod

1.4 - Removing and installing selector rod

« Gearbox installed

1.3 - Removing &nd installing selector rod - assembly overview 39
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7 2
Removing

- Remove exhaust system parts behind catalytic converters

=> Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and instaliing parts
of exhaust system

- -> Remove heat shields -1- and -2- -arrows.

- Unbglt cross member -3- below propshaft.

- Remove propshaft => Page 180.

- Remove left-hand catalytic converter:

=> Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and installing parts
of exhaust system

- -> Remove heat shield for left drive shaft -arrows-.
- Remove noise insulation above left drive shaft.

- Remove left gearbox support.
- Unscrew nut for front selector rod at suppert bracket.
- Unscrew cap nut for gear selector lever.

40 34 - Confrols, Housing
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- - Unbolt tunnel support -arrows-.
- Remove bolt -1- for rear selector rod -2- at base of gear stick.

Instalfing

Installation is carried cut in the reverse order, when doing this note the following:

- Adjusting selector mechanism=>Page 42.

Tightening torques

Component Nm
Tunnel support to body 23
Front selector rod to support bracket 10
Gear selector lever to gearbox 23
Rear selector red te gear stick 23
Gearbox support to subframe 40
Gearbox support to gearbox 40

1.5 - Renewing shaft seal for selector shaft

« Gearbox removed but not dismantled

/’

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

Notes:

+ Lightiy oil outside circumference of seal.
+ Pack space between sealing lip and dust lip with mulfipurpose grease.
+ Always use fitting sleeve fo install shaft seal.

1.4 - Removing and installing selector rod 41
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- -> Drive new shaft seal -arrow- into housing onto stop with press piece VW 423,

2 - Adjusting and checking selector mechanism

2.1 - Adjusting and checking selector mechanism

«  Gearbox in neutral.

Adjusting gear stick
- Remove exhaust system parts behind catalytic converters

=> Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and installing parts
of exhaust system

- -> Remove heat shield -2- -arrows-.
- Remove gear sfick knob and gear stick cover.

42 34 - Controls, Housing
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- Adjust gear stick as follows: ]
- -> Gear stick at an angle of5"to the right (anglea)

Note:
The illustration shows the gear stick from behind (looking towards the front of the vehicie).

- -» Gear stick at an angle of 7°to the rear (anglef}
Note:
The illustration shows the gear stick from the right.

- Hold gear stick in this position (second mechanic required).
- Tighten selector rod bolt below vehicle to 23 Nm.

Note:

The gear stick must remain in the same position while the bolt is being tightened.

2.2 - Checking gear stick setting

- Check operation of 1st and 2nd gear stop.
- Engage 2nd gear and push gear stick to the left against the stop.
- Reducs pressure on gear stick until it moves back to pressure point.
- Spring-back measured at gear stick knob: 3 ... 5 mm
- Check that all gears can be engaged.
- 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

« If the gear stick setting is incorrect it can be adjusted as follows:

- Slacken bolts for ball housing.

- With gear stick pressed downwards, move it to the left as far as the reverse gear stop in the gearbox, and
hold it in this position.

- Push the ball housing to the right against the gear stick.

- Hold gear stick in this position and tighten ball housing bolts.
- Install gear stick cover and knob.
- Alignexhaust system free of stress

=> Avant RS2; Repair group 26; Aligning exhaust system free of stressAligning exhaust system free of stress

2.1 - Adjusting and checking selector mechanism 43



-

QU0 Audi 80 1992 >

Auver 6-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997

3 - Removing and installing gearbox

3.1 - Removing and installing gearbox

Special tools, testers and auxiliary items required:

+ Engine support bracket 10-222 A
¢ Gearbox support 3282

+ Adjustment plate 3282/12

+ Gearbox jack V.A.G 1383 A

Removing

Note:

Obtain anti-theft code for radio before disconnecting the battery.
Remove battery cover.

Disconnect battery earth strap.

Remove air cleaner housing cover with air mass meter.

Datach lower section of air cleaner housing.
Remove noise insulation below engine compartment and unbolt noise insutation bracket.

=> Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and installing parts
of exhaust system

- -> Unbolt heat shields -1- and -2- -arrows-,
- Unbolt cross member -3- below propshaft.
- Remove propshaft => Page 190 .

- ->Unbolt tunnel support -arrows-.
- Unscrew bolt -1- for rear selector rod -2- at base of gear stick.

44 34 - Controls, Housing
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- Unbolt selector rod from gearbox=>Page 39 and remove.

- Remove noise insulation covers above left and right drive shafts.
- ->Remove left and right heat shiglds for drive shafts -amows-.
- Remove right drive shaft; unbolt left drive shaft at gearbox, move clear to the rear and tie up

=> Running gear, Four-wheel drive; Repair group 40; Removing and installing suspension strut and drive
shaftRemoving and installing suspension strut and drive shaft

- Puli connector off speedometer sender above left drive shaft flange and move wiring clear.

-> Unplug connector -1- for reversing light switch and mave wiring clear.
Unscrew bottom nuts on actuator for track rods -2-.

- Pull out bolts -arrows-.

- Press actuator with frack rods upwards.

- Unscrew engine/gearbox securing boits accessible from above.

- Press bracket for coolant pipe upwards.

- -»Remove lock carrier support:
Slacken bolts -arrows-.
Detach radiator air cowls.
Using a small screwdriver, unclip bonnet lock cable from retainers.

3.1 - Removing and installing gearbox 45
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- Slacken bottom nuts on auxiliary radiator two tums and place auxiliary radiator on bumper without apening
connections.

Nofe:

Cover the bumper {0 prevent damage.

- Unplug connector for lambda probe and move wiring clear.
- -> Unbolt three boltad mountings -1- on corrugated pipe.
- Unscrew 4 nuts -2- on flange between turbocharger and front exhaust pipe.

Notes:

+ To loosen the bottom rear nut on the flange between the turbocharger and the front exhaust pipe, bend a
flat ring spanner (15 mm AF) to the required shape -arrow in lower part of illustration-.

+ The other nuts on the flange (turbochargerffront exhaust pipe) are 17 mm AF.

- Remove the front exhaust pipe from underneath.

46 34 - Controls, Housing
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,
- -> Set up engine support hracket 10-222 A and take up weight of engine by tuming spindle.

Note:

Do not place support bracket 10-222 A on headlights.

A 328212 A

V.A.G.1383A '

- -> Preparegearbox support 3282for removing manual gearbox 01E (four-wheel drive) with adjustment plate
3282/12, and place support on gearbox jack V.A.G 1383 A.

A- Attachments

Notes:

+ > The positions for the attachments are indicated by symbois {-A-}. Arrow -B- points in the direction of travel.

Adjustment plate 3282/12 can only be fitted in ane position.

+ The elongated holes in adjustment plate 3282/12 allow for different versions of the gearbox housing and
gearbox cover.

*

3.1 - Removing and installing gearbox 47
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- ->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.

V.AG 1383A

Note:

l1f %QMX support 3282 is not available, the gearbox can be removed and installed using gearbox jack V.A.G

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

- -> Remove heat shield on right-hand side of tunnel -arrows-.

48 34 - Controls, Housing
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4 5- b

- -» Remove heat shields for left and right bonded rubber mountings -amows-.

—8 [&&F]

- -> Remove nuts and bolts -1 - 3- for gearbox support on left -4- and right; remove gearbox supports.

Note:

Iustration shows left gearbox support from above.

- Unbolt bottom engine/gearbox securing bolts=>Fage 50.

- Place starter motor on subframe and secure with wire to prevent it dropping.

- Lower gearbox jack; at the same time engine support 10-222 A must be readjusted to take up weight (second
mechanic required, using a step ladder).

- Lower gearbox slightly until the siave cylinder is just accessible.

Note:

When lowering gearbox ensure hydraulic pipe/hose to slave cylinder is not damaged.

- Remove clutch slave cylinde=>Page 27 . Do not disconnect pipe.

Note:

Do not depress clutch pedal after removing slave cylinder.
Remove cable holder and cables for procon-ten from gearbox

=> General body repairs; Repair group 68; Repairing procon-ten system, left-hand drive & 06.94Repairing
procon-ten system, left-hand drive & 06.94

3.1 - Removing and installing gearbox 49
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- Press gearbox off dowel sleeves and carefully lower with V.A.G 1383 A,
- Lower gearbox completely.

Installing
Installation is carried out in the reverse order, when doing this note the following:

- Before installation it is important to use a tap to clean out the locking fluid left in the threads in the propshaft
drive flanges on the gearbox and rear final drive and in the thread of the clutch slave cylinder mounting.

- Check whether dowel sleeves for aligning gearbox with engine are in the gearbox fiange. Insert if necessary
=>Page 50.

- Renew gaskets at propshaft mountings=>Page 189 and drive shaft mountings.

- Install propshaft => Page 195.

- Ensure adequate clearance between front exhaust pipe and subframe, and align exhaust system free of

siress

=> Avant RS2; Repair group 28; Aligning exhaust system free of stressAligning exhaust system free of stress

- Check oil level in gearbox =>Page 51.
- Install clutch slave cylinder=>Page 27 .
- Adjust selector mechanism=>Page 42.

Tightening torques

-> Engine/gearbox mountings

Item No. Boit Qty | Nm
1 M12 x 67 1 65

2 M12x 80 2 65

3 M12x 80 1 65

4 M12x 110 1 65

5 M12x 110 1 65

8 M10x 135 1 45

7 M10 x 60 1 45

8 M10 x 45 1 45
91) M8 x 40 2 25

1)  Tightening torque for M10 x 45 bolt: 45 Nm

A and B are centring sleeves

50 34 - Controls, Housing
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Note:

When installing an exchange gearbox with the newer type of gearbox housing, it may be necessary to fitan
M10 boit in place of the M8 bolt near the sump, To do this, drill out the hole in the sump to 11.5mm dia. Use
the M10 bolt specified in the Parts List: fightening torque 45 Nm.

Component Nm
Clutch slave cylinder to gearbox 25
Gearbox support to subframe 40
Gearbox support to gearbox 40
Drive shaft to flange shaft M10 | 80
Heat shield for drive shaft 25
Torque reaction support to body 40

Clamp on front selector rod to rear selector rod |23
Propshaft to gearbox and final drive M8 55

Propshaft centre bearing to body 23
Propshaft heat shield to gearbox 25
Tunnel support to body 23

4 - Checking oil level in gearbox

4.1 - Checking cil level in gearbox

Noftes:

+ When checking the oil level in the gearbox, the vehicle should be standing on a perfectly horizontal surface.
An inspection pit or a 4-post lifting platform is ideal.
+ The prescribed oil level is to be adhered to exactly; the gearbox reacts very sensitively to over-filling.

- -> To check gearbox oil level, unscrew oil filler plug -A- (behind flange shaft).
- Check oil level with a suitable tool (such as a length of wire bent to shape).

)

Audi 80 52:

- Specification: oil level 7 mm below bottom edge of oil filler hole.
Audi Avant RS2:

- Specification: ail level 16 mm below bottom edge of il filler hole.

- Top up gear oil if necessary. Specification=>Page 2.
- Fitoil filler plug.

3.1 - Ramoving and installing gearbox 51
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Tightening torque
Component Nm
Qil filler plug 40

5 - Dismantling and assembling gearbox

5.1 - Dismantling and assembling gearbox

Work sequence=>Page 65 .
Notes:

+ |n gearboxes witﬁ code letters CGR from serial No.77644cnwardsand in gearboxes with code letters CRB
the 1st speed gear=>Page 107 .
+ Mixed installation of components belonging to cld and new versions is not permissible.

1 Bearing housing, Torsen differential and end cover

+ Removing and installing
=>Page 53
2 Gearbox and seiector shaft

52 34 - Controls, Housing
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+ Removing and installing
=>Page 56
3 Differential

+ Removing and installing
=>Page 160

5.2 - Removing and installing bearing housing, Torsen differential and end cover

13121140 9 B 7 654 3 2

1 Bearing housing

+ Dismantling and assembling

=>Page 86

2 Bolt-25Nm

+ Qty. 6
3 Dished spring

+ Installation position: larger diameter (concave side) faces shims
4 Washer

+ Qty.20r3

+ Re-determining shims =>Page 84
5 Oil collector

+ Dismantling and assembling
=>Page 83

+ Removing =>Page 66

+ Installing =>Page 83

5.1 - Dismantling and assembling gearbox 53
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131211 109 8 7 6 5 4 312

6 Multi-point socket head bot -
150 Nm
+ Removing =>Page 68
+ |Installing =>Page 83
7 2nd inner race for taper roller bearing for input shaft
+ Removing =>Page 68
¢ installing =>Page 82
8 Spring
9 Torsen differential

¢ Can be serviced only by manufacturer
+ Senvicing bearings for Torsen differential =>Page 91

10 Bolt - 25 Nm
¢ Qly. 5
11 End cover
+ Servicing =>Page 95

54 34 - Controls, Housing
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13121 10 9 6 7 6 5 4 3 2

4 13 15 16 17 18 t

12 Gasket
+ Renew
13 Dowel sleeve
+ Qty. 2
14 Gearbox
+ Removing and installing
=>Page 44
15 Qi drain plug - 40 Nm
16 Magnet

¢ Qty. 2
+ Clean

17 Support plate

+ Installation position: lugs face magnets
18 Bolt - 25 Nm

+ Qty. 2

5.2 - Removing and installing bearing housing, Torsen differential and end cover 55
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5.3 - Removing and installing gearbox and selector shaft

[ Vet

1 5th and 6th gear
+ Gearbox remains flanged to gearbox housing
+ Removing and installing
=>Page 58
2 Bearing plate (complete)
+ Modified bearing plate in CGR gearbox from serial No. 77644 and in CRB gearbox
+ Removing and installing input shaft, drive pinion, hollow shaft and internal selector mechanism =>Page
62
3 Bolt-25Nm
¢+ Qty. 3
+ Inserted with sealing paste AMV 188 200 03

4 Cover for selector shaft
+ Removing =>Page 67
+ Instaliing =>Page 84
5 Selector shaft complete
+ Removing =>Page 67
+ Instaling =>Page 84
+ Dismantling and assembling
=>Page 124
6 Locking bolt

56 34 - Controls, Housing
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+ For aluminium bolt: 50 Nm
+ For steel bolt: 70 Nm

+ Mark installation positions of aluminium bolts and steel bolts; do net interchange

7 Gearbox housing
+ Servicing =>Page 112
8 Qilfiller plug - 40 Nm

[vsimar

9 Differential

+ Removing and installing
=>Page 160

10 Oil drain plug - 40 Nm
11 Dowel slesves

e Qby.2
12 Bolt - 25 Nm

¢+ Qty. 12

5.3 - Removing and installing gearbox and selector shaft 57
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5.4 - Removing and installing 5th and 6th gear

16 15 14 1918 17 11 10 3 1

1 1st inner race for taper roller bearing for input shaft
+ Pulling off =>Page 69
+ Installing =>Page 82
2 Needle bearing for 5th gear
3 Inner race for 5th speed sliding gear
+ Pulling off =>Page 70
+ Driving on =>Page 81
4 5th speed sliding gear
+ Pulling off =>Page 69
+ Installing =>Page 81
5 Roll pin
+ Pressing out =>Page 69
+ Pressing in =>Page 79

58 34 - Controls, Housing
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16 15 16 1918 17 11 10 3 1

6 Folower
+ Only renew complete with selector rod for 5th and 6th gear -item 8 -
+ Pulling off =>Page 70
+ Fitting =>Page 79
7 Selector fork for Sth and 6th gear
+ Can be renewed individually
8 Selector rod for 5th and 6th gear
+ Only renew complete with follower -item 6 -
¢ Removing =>Page 69
+ Installing =>Page 76
9 Locking collar, synchro-ring,
synchro-hub for 5th and 6th gear
+ Removing =>Page 70
+ Installing =>Page 79

5.4 - Remaving and installing 5th and 6th gear 59
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16 15 14 1918 17 11 10

10 Circlip
+ Re-determining =>Page 81
11 6th speed gear
+ Pulling off =>Page 69
+ Pressing on =>Page 80
12 6th speed sliding gear
+ Pull off together with synchro-hub and inner race for 5th gear
=>Page 70
13 Needle bearing for 6th gear

4 Thrust washer for needle bearing for 6th gear
+ Installation position: grooves face circlip, smooth face contact surface towards needle bearing

15 Circlip

60 34 - Controls, Housing
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16 Inner race for cylinder roller bearing
+ Take off by hand =>Page 72
+ Width is changed in CGR gearbox from serial No. 77644 and in CRB gearbox. Allocation=>Fig. 138
17 Shim
¢ Re-determining thickness
=>Page 80
18 Spacer sleeve
+ Length 39.6 mm
19 6th speed gear
+ To prass off, remove bearing plate =>Page 71
+ Pressing off =>Page 73
+ Pressing on =>Page 74

5.4 - Removing and installing 5th and 6th gear 61
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5.5 - Removing and installing input shaft, drive pinion, hollow shaft and internal selector
mechanism from bearing plate

1 Bearing plate
+ Modified bearing plate in CGR gearbox from serial No. 77644 and in CRB gearbox
+ Servicing =>Page 101

2 Selector rod for 5th and 6th gear
* Only renew complete with follower for 5th and 6th gear =>Page 59

3 Follower for reverse gear

+ Pulling out ball sleeve =>Fig. 106
+ Driving in ball sleeve =>Fig. 106

62 34 - Controls, Housing
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4 Selector fork for 3rd and 4th gear

+ Can be replaced individually
+ installation position: rib towards follower

5 Selector rod for 3rd and 4th gear
+ Only renew complete with follower for 3rd and 4th gear
6 Input shaft

+ Wider 1st speed gear fitted in CGR gearbox from serial No. 77644 and in CRB gearbox=>Fig. 138

¢ Dismantling and assembling
=>Page 127
7 Follower for 1st and 2nd gear
+ Can be replaced individually

5.5 - Removing and installing input shaft, drive pinion, holiow shaft and intemal selector

mechanism from bearing plate 63



G Audi 80 1992 >

Audi  b-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997

9 —_—
10—
11—
8 Circlip
¢ Qty. 2

9 Selector rod for 1st and 2nd gear
+ Only renew together with selector fork for 1st and 2nd gear (secured together by means of a pin)
10 Hollow shaft
¢ Dismantling and assembling
=>Page 139
11 Drive pinion
+ Dismantling and assembling
=>Page 139
12 Locking bolts
+ Qly. 4
For aluminium bolt: 50 Nm
For steel bolt: 70 Nm
Mark installation positicns of aluminium bolts and steel bolts; do not interchange

* e e

64 34 - Controls, Housing
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6 - Removing and installing bearing housing, Torsen differential, end cover,
internal selector mechanism, input shaft, drive pinion and hollow shaft -
assembly sequence

6.1 - Removing and installing bearing housing, Torsen differential, end cover, internal
selector mechanism, input shaft, drive pinion and hollow shaft - assembly sequence

6.2 - Removing

- -> Secure gearbox in assembly stand YW 540.

- Place a drip tray undemeath, drain gearbox oil (2 oil drain plugs).

- Remove release bearing, clutch reiease lever and guide sleeve =>Page 23 .
- Unbolt cable grab for procon-ten system

=> General body repairs; Repair group 68; Repairing procon-ten system, left-hand drive & 06.94Repairing
procon-ten system, left-hand drive & 06.94

A VWI71/15

- -> Unboltbearing housing -arrow- and pull off.

A-  M8M10 stud

6.1 - Removing and installing bearing housing, Torsen differential, end cover, intemnal
selector mechanism, input shaft, drive pinion and hollow shaft - assembly sequence 65
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-> When pulling off, the bearing housing is pressed slightly off the end cover by the spring -A-.

- When removing the bearing housing, note position of spring plate -C-:
- Outer diameter (concave side) towards shims
- Remoave shims -B-, note thickness re-determine if necessary =>Page 84 .

- -> Pull Torsen differential out of end cover.

- -> Pull oit collector out of end cover -arrow- until it moves freely,

66 34 - Controls, Housing



- -> Swing oil coltector -amow- down and guide out through hole in end cover.
- Remove oil collector.

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

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

Pull out selector shatt.

oo F

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

6.2 - Removing 67
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. > Loosen and unscrew multi-point socket head bolt -arrow B- in input shaft through hole -amrow A-inend
cover,

- Remove 2 securing bolts -arrow G- for end cover for gearbox at supporting plate for needle bearings -arrow
D-.

- Take out supporting plate.

- -> Remove the 2 magnets -arrows A- and clean.
- Loosen the 5 bolts -arrows B- for securing end covar for gearbox and remove.

-> Pull 2nd inner race fo.r ball bearing for input shaft from input shaft.
A-  Washer
Note:
The intemal extractor 3275 grips the circumferential groove of the inner race -arrow- during the pulling operation.

- Take off end cover together with end cover/bearing plate gasket.
- Pull dowel sleeves out of bearing plate.

68 34 - Controls, Housing
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- -> Pull off 5th speed sliding gear with spring together with 1st inner race -A- for ball bearing for input shaft.

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

- Take off 5th gear synchro-ring.
- Take off circlip for 5th speed gear.

- -> Pult off 5th speed gear, to do this, block holiow shaft by engaging 2 gears =>Page 67 .
Nots:

Use oniy hexagon bolt of tensioning sleeve 3116, length 50 mm.
C- Two amm puller, e.g. Kukke 20/10 with 200 mm long puller arms

- Remove shim -B- for 5th speed gear, note thickness and re-determine if necessary =>Page 80.
- Take off spacer sleeve -A-.

A 3276
- > Press out roll pin -A- for selector fork for 5th and 6th gear.

6.2 - Removing 69
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Note:
Do not drive out roil pin, otherwise selector rod bearing will be damaged.

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

B E> Mark installation position -ammow 3- of locking collar for 5t and Bth gear -arrow 1- and synchro-hub -A-
paired).

r fork and focking 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.

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

70 34 - Controls, Housing
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\pman

- -> Unscrew selector rod locking bolts.

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

- Mark fitling locations of aluminium and steel bolts. (Bolts must not be interchanged when installing.)
- Drive out dowel sleaves on bearing plate and remave bearing ptate from gearbox housing.
- Secure drive pinion relative to hollow shaft (e.g. with hose clip) to prevent it falling out.

- Separate bearing plate with input shaft, with drive pinion and hollow shaft and with inner selector mechanism
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 needie 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 - Remaving 71
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-> Take input shaft -A- with selector rod and selector fork for 3rd and 4th gear out atan angle from bearing
plate.

" > 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.
Take off relay lever for reverse gear.

Removing and installing reverse gear=>Page 102.

Nofes:

+ Drive pirion and hollow shaft can ba removed complete if the 6th speed gear can be easily levered off.
« [fitis necessary o press off the 6th speed gear, the drive pinion must be pulled out of the hollow shatt.

Remove drive pinion circlip.

A N

A c

Y34-283C

-> Pull drive pinion out of hollow shaft -D-, when deing this catch the taper rollers -A- (Qty. 23).
Take off corrugated spring -B- and needle ring -C-.

72 34 - Contrels, Housing



Note:

Carefully protect bearings from dirt, clean if necessary.

- > Check bearing to ensure it is complete:

Flange ring (tapered contact surface to tapered rollers)

Tapered roliers (Qty. 23) with larger diameter facing towards drive pinion head
Support fing {tapered contact surface to tapered rollers)

Corrugated spring

Circlip for tapered roller bearing for drive pinion

BN =

- -> Press off 6th speed gear.
Note:
Because of the type of fit, it may be possible to press gear off easily.

- Take hollow shatft or drive pinion and hollow shaft with selector rod and sefector fork for 1st and 2nd gear
out of the bearing plate.

6.2 - Removing 73
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6.3 - Installing

- Fit hollow shaft with selector fork and selector rod for 1st and 2nd gear (without follower) into bearing plate.
- -» Heat 6th gear to approx. 120 °C and fit on.
- Installation position; shoulder towards taper roller bearing
- Press onto stop; ensure there is no play.
- Grease drive pinion/hollow shaft taper roller bearing with multi-purpose grease before inserting.
- Allocation =>Page 73

V34 2830
A - ->Flange ring, tapered rollers (Qty. 23), and support ring
B- Corrugated spring
C- Needlering
D- Hollow shaft

- Oil neadle bearing well.
- Insert drive pinion into hollow shaft and secure with hose clip to prevent it slipping out.

74 34 - Controls, Housing
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; O" \v\\ N
- ->Fit relay lever -A- for reverse gear onto bolt for reiay lever. Watch position of pin when doing this (limits
reiay lever travel ta synchro-ring).
- Insert stiding gear -B- and engage reiay lever with groove on sliding gear.
- Insert synchro-ring -C-.
- Installation position; position fiat on circumference of synchro-ring towards 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-clockwisa and hook into opening in bearing plate -arrow 3-

- 4
N

> A=
&%

- ->Insert shaft -C-.
- Fit retaining plate -A-.
- Installation position: chamfers of holes for locking pins of the synchro-ring face bearing plate
- Insert spring clasp -B- into locking pins of the synchro-ring.
- Renew self-ocking nut -D- and tighten to 256 Nm.

8.3 - Instaling 7 D
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-> Slide input shaft -A- with selector rod and selecter fork for 3rd and 4th gear at an angle into the bearing

piate.
- Selector fork installation position: rib towards follower

=>Page 63

- ->8lide inner race -arrow C- for cylinder roller bearing anto main shaft at fliange for end cover (clearance fit).
- Fit circlip -arrow B- using right-angled circlip pliers.

- -» 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-.

76 34 - Controis, Housing
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- -> Slide follower -A- for 1st and 2nd gear onto selector rod and secure with circlips.
- Cil all bearings of input shaft and drive pinion/hallow shaft in gearbox housing and bearing flange as well
as the selector rods with gear oil.

. .
s W p

- -+ > Lever used seal for input shaft 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.

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

- Drive in 2 dowel sleeves for bearing flange/gearbox housing.
- Tighten 12 bolts using diagonal sequence.

- > Screw in locking bolts for selector rods.

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

63-Instaling £ 1
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- Aluminium and steel bolts must not be interchanged when installing.
Tightening torques:
for aluminium locking bolts - 50 Nm
for steel locking bolts - 70 Nm

- ->Fit thrust washer -arrow A- for neadle bearing for 6ih speed gear.
- installation position: shoulder towards circlip -arrow B-, smooth contact surface to shaft end
- Oil needle bearing for 6th speed sliding gear with gear oil and fit.
- Slide on 6th speed sliding gear with spring and synchro-ring.
- Slygchro-ring installation position: the lugs of the synchro-ring engage into the recesses below in the
sliding gear

ridge 30-211 A

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

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

78 34 - Controls, Housing
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- -> Heat synchro-hub for 5th and 6th gear to approx. 100 °C, fit and drive on; ensure there is no play.
- Check 6th speed sliding gear for axial play.

- -> Line up markings -arrow 3- on paired synchro-hub -A- and locking collar for 5th and 6th gear -arrow 1-.
- Fitlocking collar -arrow 1- with selector fork -arrow 2- onto synchro-hub -A- as well as follower for 5th and
6th gear -B- onto selector rod -C- at the same time.

Notes:

+ Selector fork rib -arrow 2- must face towards shaft end.
+ When sliding follower onto selector rod for 5th and 6th gear remember holes for roll pin.

- ->Press in roll pin -A- flush.
Note:

Do not drive in rofl pin, ofherwisa selector rod mounting will be damaged.

6.3 - Installing 79
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Re-determining shim for 5th speed gear:

- ->Fit spacer sleeve -A- (length 39.6 mm) onto hollow shaft.

- When fiiting circlip, push in direction of arrow onto stop.

- Measure distanice between steeve and fitted circlip with depth gauge -B-.
- Determine shim from table. Part numbers

=> Parts catalogue

The following shims are available:

Measured range (mm) Shim thickness {mm)
31.01...31.11 1.05
3t . 312 1.15
31.21...31.31 1.25
31.31..314 1.35

- -> Fit shim selected -arrow- onto hollow shaft.

- -> Heat 5th speed gear to approx. 120 °C, fit and drive oro stop free of play.
Installation position: shoulder towards spacer sleeve
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=> Parts catalogue
The following circlips are available:

- -> Re-determining circlip for 5th speed gear.
- Determine the thickest circlip that can still just be fitted.
- Determine circlip from table. Part numbers

30-23

Circlip thickness (mm)
2.32 2.40 2.48
2.34 242 2.50
2.36 2.44
2.38 246
- Fitcirclip.

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

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

Slide on 5th speed sliding gear with spring.
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- > Heat 1st inner race for ball bearing for input shaft to approx. 100 °C, fit onto input shaft and drive onto
stop; ensure there is no play.
- Check 5th speed sliding gear for axiat clearance.
- Permissible axial clearance: 0.15 ... 0.35 mm
Insert dowel sleeves into bearing plate.
Fit new gasket for end cover.

- > Fit end cover and insert securing bolts -arrows B-,

Note:
Do not tighten bolts.

- Clean the two magnets -ammows A- and insert.
- Fit support plate and tighten hand tight.
- Installation position: Lugs towards magnets
- Tighten bolts for end cover using diagonal sequence.

o <

-> Oil 2nd inner race and with ball contact surface facing towards input shaft ball bearing, drive onto input
shaft through hole in end cover.
Remove support bridge 30-211 A.

82 34 - Controls, Housing
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- -> Lock input shaft by engaging 2 gears (e.g. reverse and 2nd gear), do this by moving two selector plates

-arrows-.
Tighten multi-point socket head bolt to 150 Nm.

4

- > Unclip cover -3- for oil collector from oil collector -1- at longer end with a screwdriver and remove magnet

4- O-ing
5- Positioning segment

- Clean oil collector.
- Assembie oil collector.

- -> Guide oil collector from interior of end cover with support arm leading through the hole of the end cover
-arrow-, until the O-ring can be fitted from outside onto the oil collector.
- Lightly oil new O-ring and fit.

- Insert oil tube of oil collector into input shaft.
-> Turn il collector until the positioning segment is located in the machined recess of the end cover -arrow-.

- Press in oll collecter onto stop.
Slide assembly sleeve, Part No. 01E 311 120, onto selector shaft.

Check neutral position of followers.
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- Selector gates must align

- 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 torques:
for aluminiurm 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.
- Coat bolts -B- {Qty. 3) with sealing paste AMV 188 200 03 before installing and tighten.

N,
RO N

- Slide Torsen differential onto spiines of hollow shaft.

- -» Press Torsen differential in direction of arrow, and measure distance between top edge of the bolted end
cover and front edge of outer race of ball bearing for Torsen differential.
Determine required shim(s) from following table. Part numbers

=> Paris catalogue
The foltowing shims are available:

Measured range mm Shim thickness (mm)

7.05..7.30 1.85
1.456
1.20

1.65
1.45
0.95

1.65
145
070

1.65
145
0.45

1.65

g

7.30..7.55

7.66..7.80

7.80..8.056

N2l acaaalaas] s

8.05..825
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Measured range mm | Qty.| Shim thickness (mm)
8.25..850 1 1.65
1 1.45
8.50...8.75 1 1.865
1 1.20
8.75..9.00 1 1.65
1 0.95
9.00..925 1 1.65
1 0.70
9.25 ..9.50 1 1.65
1 0.45

-> Insert spring plate -C- into bearing housing.
- Installation position: larger diameter (concave side) towards the shims.

Fit shims -B- as determined in table.
Fit spring -A- to end of flange shaft.

Lightly oil new O-ring for bearing housing and fit

Qil small needle bearing in drive pinion.

Insert complete bearing housing and pull home evenly.
Tighten bearing housing using diagonal sequence.

-> Drive on seal for input shaft.
Installation depth: 4.5 mm
Remove protective hose.

Fill 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.

Install release bearing, clutch release lever and guide sleeve =>from Page 23 .

Check that gearbox can be shifted through all gears,
Fit connecting rod.

Install cable grab for procon-ten

=> (Seneral body repairs; Repair group 68; Repairing procon-ten system, left-hand drive & 06.94Repairing
procon-ten system, left-hand drive & 06.94
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- Check oil level in gearbox =>Page 51.

7 - Dismantling and assembling bearing housing

7.1 - Dismantling and assembling bearing housing

1 Flange shaft
+ Pressing out =>Fig. 1
+ Pressing in =>Fig. 2
2 Balance weight
+ Pressing off =>Fig. 3
+ Pressing on =>Fig. 4
3 Seal
+ Pulling out =>Fig. 5
+ Preparing for installation =>Fig. 6
+ Driving in =>Fig. 7
4 Bearing housing

86 34 - Controls, Housing



6-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997 Aud

o -

5 O-ring

-

+ Always renew

3 2 A

+ Lightly ofl before instaliing
6 Ball bearing for flange shaft
+ Pressing off =>Fig. 8

+ Pressing in =>Fig.9
7 Circlip

7.1 - Dismantling and assembling bearing housing 87
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->Fig.1 Pressing out flange shaft
- Before pressing out flange shaft remove cirdlip.

Vw407

VW40~ = ] vwat5a
7" - IWa02

<
=S A=

->Fig.2 Pressing in flange shaft
- Before pressing in flange shaft, press on balance weight => Fig. 4 .
- Fitcirclip.

VW 457

88 34 - Controls, Housing



Audi 80 1992 > QD

6-Speed Manual Gearbox 01E Four-Whaal Drive - Edition 02.1287 Auc

->Fig.3 Pressing off balance weight

—- VW402
)

-> Fig.4 Pressing on balance weight

Note:

Note posifion of holes.

vwao1 L 1viwao2—

->Fig.5 Puliing out seal

->Fig.6 Preparing seal for installation

A - Shim Part No. 816 311 391 B (1.7 mm thick)
B- Seal

- Fill space between sealing and dust lips with multipurpose grease.
- Fit shim and seal onto tool one after the other.
- Installation position: open side of seal towards bearing housing

7.1 - Dismantling and assembling bearing housing 89
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->Fig.7  Driving in seal

- Remove shim.
J/ vwag7

VW416b

->» Fig.8  Pressing out ball bearing for flange shaft
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-»Fig.9  Pressing in ball bearing for flange shaft

8 - Servicing bearings for Torsen differential

8.1 - Servicing bearings for Torsen differential

1 Ball bearing for Torsen differential
* Pressing off => Fig. 1
+ Pressing on=>Fig. 2
2 Torsen differential
+ Can only be serviced by manufacturer
3 Inner race for needle bearing for Torsen differential
¢ Pulling off => Fig. 3
+ Pressing on => Fig. 4
4 Needle bearing for drive pinion/Torsen differential
+ Pulling out => Fig. 5
+ Pressing in => Fig.6

7.1 - Bismantling and assembiing bearing housing 9 1
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V361411

Note:
The shims for the Torsen differential must be re-determined after replacing the following parts =>Page 84 :

End cover

Inner race for needle bearing
Torsen differential

Ball bearing for Torsen differential

* e

92 34 - Controls, Housing
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> Fig.1  Pressing off ball bearing for Torsen differential
A-  Separating device 22 ... 115 mm, e.g. Kukko 17/2

->Fig.2 Pressing on ball bearing for Torsen differential

+ Press piece 3118 with shoulder towards press tool VW 412

A B

->Fig.3 Puliing off inner race for needle bearing for Torsen differential

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

8.1 - Servicing bearings for Tarsen differential 93
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->Fig4 Pressing on inner race for needle bearing for Torsen differential

->Fig.5 Pulling out needle bearing for drive pinion/Torsen differential

A- Internal puller 30 ... 37 mm, e.g. Kukko 21/5
B- Counter support, e.g. Kukko 22/1

94 34 - Controls, Housing
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->Fig.6 Pressing in needle bearing for drive pinion/Torsen differential

9 - Servicing end cover

9.1 - Servicing end cover

N
)]
r -]
W
M
- e

V342863

1 End cover
+ f renewed:
- Re-determine thickness of circlip -item 5 -.
- Re-determining shims for Torsen differential => Page 84 .
2 Qil drain plug - 40 Nm
3 Cylinder roller bearing for input shaft
+ Pulling out => Fig. 1
+ Pressing in flush => Fig. 2
4 Ball bearing for input shaft
+ Removing =>Fig. 3
¢ Instaliing =>Fig. 4
* [Ifrenewed, re-determine thickness of circlip -item 5 -

8.1 - Servicing bearings for Torsen differential 95
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V34-2863
5 Circlip
+ Re-determine thickness
=> Page 98
+ Installing =>Fig. 4
6 Baffle plate
+ Renew

+ Removing =>Fig. 3
+ Instaliing and peening in position when replacing ball bearing for input shaft => Fig. 5
+ Installing and peening in position wher replacing end cover => Fig. 6
7 Needle bearing for Torsen
differential
+ Pulling out =>Fig.
+ Driving in => Fig. 8
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->Fig.1 Pulling cylinder roller bearing for input shaft out of end cover

A- Internal puller 37 ... 46 mm, e.g. Kukko 21/6
B- Spindle from counter support Kukko 22/2

->Fig.2 Pressing cylinder roller bearing for input shaft fiush into end cover

+ Tube VW 415a with shoulder towards press tool VW 412

->Fig.3 Removing ball bearing for input shaft from end cover

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

9.1 - Servicing end cover 97
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o)

->Fig4 Instaling ball bearing for input shaft in end cover

Installation position of circlip:
+ Ends of cirdlip -arrows-, point towards needle bearing

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

- Press ball bearing outer race onto stop.

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

- Axial play: max. 0.08 mm

- Determine circlip from table. Part numbers

=> Parts catalogue
The foliowing circlips are available:

Circlip thickness (mm)
2.55 265
260 270
- Fitcirclip.

'
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->Fig5 Peening baffle plate in position when renewing ball bearing for input shaft

- Use a blunt punch with a ball shaped end (ball diameter 5 mm) to peen in position.
- Insert baffle piate.
- First peen at points marked with -arrows 1-.
- Then paen at points marked with -arows 2- at distance -a- from first position.
Dimension a=5mm
- Observe position and diametercf peening positions:
- Dimension b =2 mm
- Dimension c=3 mm

->Fig.6 Peening baffle plate in position when renewing 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
- Peenin second and third peening points in same manner at distance -a-.
- Dimension a =70 mm

->Fig.7  Pulling needle bearing for Torsen differential out from end cover

A- Internal puller 46 ... 58 mm, e.g. Kukko 21/7
B- Spindle from counter support Kukko 22/2

9.1 - Servicing end cover 99
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->Fig.8 Driving needle bearing for Torsen differential flush into end cover

- Fit press plate VW 412 onto bearing with shoulder facing up.

10 - Servicing bearing plate

10.1 - Servicing bearing plate

141312 11
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Notes:

+ In gearboxes with code letters CGR from serial No.77644onwardsand in gearboxes with code letters CRB
the 1st speed gear and 1st speed sliding gear are wider. At the same time the bearing piate -litem 1 - was
modified and the width of the cylinder roller bearing inner race was reduced.

+ Mixed installation of components belonging to old and new versions is not permissible.

1 Bearing plate

+ If replacing, re-determine shim "S4"
+ Provided with machined surface for identification in CGR gearbox from serial No. 77644 and in CRB
gearbox=>Fig. 1

2 Quter race for taper roller bearing for drive pinion
+ Driving cut => Page 151
+ Pressing in => Page 151
+ I replacing, re-determine shim "S4"
3 Shim "S4"
+ Adjustment overview => Page 175
+ Re-determining => Page 108
4 Cyiinder roller bearing for input shaft
+ Pressing out => Fig. 6
+ Pressing in => Fig. 7
+ Insertion depth is altered in CGR gearbox from serial No. 77644 and in CRB gearbox

10.1 - Servicing bearing piate 101
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¢ Measuring insertion depth =>Fig. 8

| ~-10
e
- 1413 12 11

—. 5 Ballslesve

+ For selector rods
+ Removing and installing => Fig. 2
+ Renew

6 Bolt-35Nm
+ Forrelay lever
7 Dowel pin {7 x 28)
+ Press in flush
8 Sliding gear for reverse gear
9 Synchro-ring for reverse gear
+ With locking pins

+ Checking for wear => Fig. 3
+ Installation position: position flat on synchro-ting circumference to face input shaft => Page 75

1 02 34 - Controls, Housing
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10 Spring
+ Installation position: hook single angled end into recess on synchro-ring. Tum doubie angled end anti-
clockwise and insert into opening on bearing plate.
11 Shatft for reverse sliding gear
12 Retaining plate
+ Installation position; the chamfers of the holes for the focking pins of the synchro-ring towards bearing

plate
=>Page 75

10.1 - Senvicing bearing plate 1 03
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13 Spring clasp
14 Bolt - 25 Nm

¢ Seif-locking
¢ Renew

15 Relay lever for reverse gear
16 Follower for reverse gear

+ Pulling out ball sleeve => Fig. 4
+ Driving in ball sleeve => Fig. 5

17 Selector rod for 5th and 6th gear
* Renew only complete with follower => Page 59

1 04 34 - Controls, Housing
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->Fig.1 Bearing plate with machined surface for identification
A- Machined surface for identification

+ In gearboxes with code letters CGR from serial No. 77644 onwards and in gearboxes with code letters CRB
the 1st speed gear and 1st speed sliding gear are wider. At the same time the bearing plate was provided
with a machined surface for identification and the witith of the cylinder roller bearing inner race was reduced.

+ Mixed installation of components betonging to old and new versions is not permissible.

->Fig.2 Driving selector rod ball sleeves in and out

+ Insertion depth @ = 2.5 mm

A

P

->Fig.3 Checking synchro-ring for wear

- Press synchro-ring onto cone of the gear.
- Measure gap "a" with a feeler gauge:

- Dimension, new: 0.76 ... 2.3 mm

- Wear limit: 0.2 mm

10.1 - Servicing bearing plate 1 05
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->Fig.4 Pulling ball sleeve out of follower for reverse gear

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

1 06 34 - Controls, Housing
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->Fig.6 Pressing cylinder roller bearing for input shaft out of bearing plate

->Fig.7 Pressing cylinder roller bearing for input shaft into bearing plate

Insertion depth depends on serial number of gearbox.

- Measuring insertion depth =>Fig. & .

->Fig.8 Measuring insertion depth of cytinder roller bearing for input shaft

insertion depth -a- depends on seriat number of gearbox:
+ CGR gearbox up to serial number 77843
a=9mm
+ CGR gearbox from serial number 77644 onwards and CRB gearbox:

a=7mm

10.1 - Servicing bearing plate 1 07
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10.2 - Re-determining shim "S4"

- -

—. This adjustment is necessary when renewing following components:

+ Bearing plate => Page 110
+ Holiow shaft => Page 110

This adjustment re-creates the preload of the taper roliers for the drive pinion and hollow shaft.

1 Shim "S4"

2 Bearing plate

3 Gearbox housing
4 Hollow shaft

1 08 34 - Controls, Housing
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a
- = V34-2680

5 Drive pinionfhollow shaft taper roller bearing
6 Drive pinion

a- Bearing plate housing depth
b- Dimension from drive pinion head to contact shouider of taper roller bearing on holiow shaft

« Taper roller bearing (drive pinion/hollow shaft) prelcaded to 10 Nm
5S4 - Thickness of shim "S4"

Note:
When replacing the drive pinion (final drive sef), observe adjustment overview

=>Page 175.

10.2 - Re-determining shim “34" 1 09
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Determining shim when replacing bearing plate

- Use a depth gauge which is accurate to within at least 5/100 mm.
- -> Measure difference of depth "a" on old and new bearing plates

Example:
Depth “a" cid bearing plate 124.40 mm
Depth "a" new bearing plate 124.65 mm
= Difference 0.25 mm

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

Example:

Previous "$4" shim 0.95 mm
+ Difference 0.25 mm
= New "S4" shim 1.20 mm

Available shims =>Table Page 111.

Determining shim when replacing hollow shaft

- Use a caliper gauge which is accurate to within at feast 5/100 mm.
- -> Tighten tensioning sleeve to exactly 10 Nm.

1 1 0 34 - Contrals, Housing
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A- Vice clamps

VW3aa5/32

- -> Fit end measuring plate VW 385/32 onto drive pinion head and measure dimension “d".
- Upper measuring point is the contact shoulder for inner race of small taper rofler bearing

Example: 248.50 mm
- Install new hollow shaft and measure dimension "d" again.
Example: 248.70 mm

- Determine difference:

Dimension "¢", old hollow shafi 248.50 mm
Dimension "d", new hollow shaft 248.70 mm
= Difference 0.20 mm

- instalia correspondingly thinner shim "S4" if dimension "d” of new hollow shaft is greater.
- Install a correspondingly thicker shim "S4" if dimension "d" of new hollow shaft is less.

- Determine shim(s) from table: part numbers

=> Parts caialogue

Available shims for "54"

Shim thickness (mmj) 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. ’

10.2 - Re-determining shim "S4" 1 1 1
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11 - Servicing gearbox housing

11.1 - Servicing gearbox housing

11 17 18 19 2021 2321 21242527 28 29
L ;o ‘ b

'
|

8]

Yoy

Notes:

+ Refer to general repair instructions
=>Page 9.
+ Adjustments are required when replacing components marked 1) =>adjustment overview Page 175.

1 Seal
+ For flange shaft
Pulling out => Fig. 1
Driving in => Fig. 2
Fill space between sealing lips with multi-purpose grease
Renewing with gearbox instalied
=>Page 153
2 Final drive caver 1)
3 O-ring
+ For final drive cover
+ Renew

LR R 2

1 1 2 34 - Controls, Housing
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4 Shim "S1"
+ Note thickness
+ Adjustment overview => Page 175
5 Quter race for large iaper roller
bearing 1)
¢ For differential
¢ Driving out and driving in
=> Page 171
6 Outer race for small taper roller bearing 1)
+ For differential
+ Driving out and driving in
=>Page 171
7 Shim"S2"
+ Note thickness
« Adjustment overview => Page 175

11.1 - Servicing gearbox housing 1 1 3
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8 Seal
+ Forinput shaft
+ |evering out => Fig. 3
¢ Driving in => Fig. 5
+ Always renew when removing input shaft
+ Renewing when gearbox is not dismantled => Fig. 4 and Fig. 5
9 Oil drain plug - 40 Nm
10 Ball sleeve
¢ For selector shaft
+ Rensw
+ Pulling cut=>Fig. 6
+ Drivingin => Fig. 7
11 Ball sleeves
For selector shafts
Renew
Pulling out, as -item 10 -, => Fig. 6
Driving in, as -item 10 -, => Fig. 7

*

* e

1 1 4 34 - Controls, Housing
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12 Circlip
+ |nstallation position: eyes facing up
13 Switch for reversing lights - 20 Nm
14 O-ring
¢ For cover for selector shaft
¢ Renew
15 Cover for selector shaft
+ Removing =>Page 67
¢ [nstalling =>Page 84
46 Ball stud - 20 Nm
+ For connecting rod
17 Outer race for large taper roller
bearing 1)
+ For drive pinion
+ Puiling out =>Fig. 146
+ Pressing in => Fig. 146

11.1 - Senvicing gearbox housing 1 1 5
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18 Circlip
+ Removing =>Fig. 15
19 Shim "83"

+ Note thickness
— + Adjustment overview => Page 175
20 Needle bearing
+ For input shaft
+ Pulling out == Fig. 12
+ Driving in=> Fig. 13
+ Measuring insertion depth => Fig. 14
21 Locking bolt
+ For selector shaft
Removing =>Page 67
Installing =>Page 84
Tightening torques:
For aluminium bolt: 50 Nm
For steel bolt: 70 Nm

22 Trunnion bolt - 40 Nm
+ For push rod

* >

1 1 6 34 - Controls, Housing




FanN

Audi 80 1992 > (D

6-Speed Manual Gearbox 01E Four-Whee! Drive - Edition 02.1997 Aud

11 17 18 19 2021 23/2;1 31242527 28 29
! ¢ & / e ; i
LSS S ‘:
i / s / ;S ‘,-"J ) ‘
/ (/’ & i

V34-2885
23 Breather
+ |nsertion depth of sleeve => Fig. 11
+ Clip cap on

24 Sea! for selector shaft
+ Can be renewed when gearbox is removed but not dismantled
+ Renew
+ Pulling out =>Fig. 8
+ Dyiving in => Fig. 9
+ Always use assembly sleeve for installing => Fig. 10
25 Gearbox housing 1)
26 Magnet

+ Clean
+ When renewing gearbox housing drive in with e.g. press tool VW 408 A

11.1 - Servicing gearbax housing 1 1 7
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27 Sender for speedometer -G22
+ Renewing => Page 154
28 O-ring
+ Renew
29 Oil filler plug - 40 Nm

118 34 Controts, Housing
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->Fig.1 Pulling out seal for flange shaft

Notes:
+ [llustrated, removing oil seal on right-hand side.

+ Procedure for removing oil seal on left and right-hand sides is identical.

->Fig.2  Driving in seal for flange shaft

+ Insertion depth: 6.5 mm

Notes:

+ |llustrated, installing oil seal on right-hand side.
+ Procedure for installing il seal on left and right-hand sides is identical.

->Fig.3  Levering out seal for input shaft when gearbox is dismantied
- Lever out seal carefully with VW 681.

11.1 - Senvicing gearbox housing 1 1 9
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->Fig4 Removing seal for input shaft when gearbox is not dismantled

- Lever out seal carefully with a screwdriver.

Note:
Do not damage bearing surface on inpuf shaft for shaft seal.

->Fig.5 Driving in seal for input shaft

- Fill space between sealing lip and dust lip of new seal for input shaft with multi-purpose grease.
- Fit a thin protective hose tightly over splines of input shafl.
- Drive in seal for input shaft.
- Insertion depth: 4.5 mm
- Remove protective hose.

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

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

1 20 34 - Controls, Housing
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->Fig.7  Driving in ball slesve

- Drive in onto stop.

- N\[EE]

fal

->Fig8 Pulling out seal for selector shaft

Note:

With gearbox removed bt not dismantled, carefully lever ouf seal without damaging the shaft with a screw-
driver,

=

->Fig.9 Driving in seal for setector shaft

+  Selector shaft installed or removed

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

11.1 - Servicing gearbox housing 1 21
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->Fig.10 Installing seal and selector shaft with assembly sleeve

- To avoid damaging the seal -C- always use assembly sleeve -A-, Part No. 01E 311 120, 1o install seal or
selector shaft.

->Fig.11  Insertion depth of breather sleeve

+ Dimensiona =21 mm

Ly 417
oz

-> Fig.12  Pulling needie bearing out of gearbox housing

ELR
g

A - Intemal pulier 30 ... 37 mm, e.g. Kukko 21/5

->Fig.13  Driving needle bearing into gearbox housing

+ Installation position: inscription on bearing faces tool
+ Insertion depth => Fig. 14

1 22 34 - Controls, Housing
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->Fig.14  Insertion depth of needle bearing

+ Dimension a = 105 mm

->Fig.15 Removing circlip

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

11.1 - Servicing gearbox housing 1 23
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11.2 - Dismantling and assembling selector shaft complete

V34-2870
1 Selector cylinder
2 Raoll pin
+ Driving out and driving in flush
=>Fig. 1

3 Selector shaft

+ Driving out => Fig. 2

+ Drivingin => Fig. 3

+ [nstallation 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 24 34 - Controls, Housing
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-> Fig.1  Driving out and driving in roll pin flush

A~ Drift
B- Vice clamps

-»Fig.2 Driving out selector shaft

A-  Drift
B- Vice clamps

11.2 - Dismantling and assembling selector shaft complete 1 25
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-> Fig.3  Driving in selector shaft
A - Wooden block
Notes:

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

1 26 34 - Controls, Housing
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35 - Gears, Shafts

1 - Dismantling and assembling input shaft

1.1 - Dismantling and assembling input shaft

~ 18~
"o o

; - e — P i 31
12— Py g
&

Notes:

*

*

When installing new gears, refer o

=>Tachnical data,Page 2.

In gearboxes with code letters CGR from serial No.77644onwardsand in gearboxes with code letters CRB
a wider 1st speed gear (on input shaft -ltem 13 -) and a wider 1st speed sliding gear are fitted. At the same
time the bearing plate -ltem 15 - was modified and the width of the cylinder roller bearing inner race

-ltem 16 - was reduced.

Mixed installation of components belonging to old and naw versions is not permissible.

Gearbox housing
+ Servicing => Page 112

1.1 - Dismantling and assembling input shaft 1 27
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2 Circlip
3 Thrust washer
—. 4 Needle bearing for 4th gear

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

5 4th speed sliding gear

+ Before installing, insert spring
=>Fig. 1

+ After installing, check axial clearance with a feeler gauge (0.15 ... 0.36 mm)
6 Synchro-ring for 4th gear
¢ Checking for wear => Fig. 2

1 28 35 - Gears, Shafis
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7 Locking collar
+ Paired with synchro-hub
+ Mark before removing => Page 70
§ Circlip
+ Re-determine thickness when renewing synchro-hub => Fig. 3
+ Instailation positicn: ends align with groove of synchro-hub
9 Synchro-hub for 3rd and 4th gear
* Pressing off => Fig. 4
+ Installation position: => Fig. 5
+ Pressing on => Fig. 6
10 Synchro-ring for 3rd gear

+ Coated with molybdenum
+ Checking for wear => Fig. 2

1.1 - Dismantling and assembling input shaft 1 29
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11 3rd speed sliding gear
+ Before installing, insert spring
=>Fig. 1
+ After pressing on -item 9 -, check axial clearance with a feeler gauge
(0.15 ... 0.35 mm)
12 Needle bearing for 3rd gear

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

13 Input shaft
+ With wider 1st speed gear in CGR gearbox from serial No. 77644 and in CRB gearbox: allocation=>Fig. 8
14 Spring pin
+ Drive in when renewing input shaft
=>Fig. 7

1 30 35 - Gears, Shafls
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15 Bearing plate
+ Servicing => Page 101
. V\Ll}_b mi?glgined surface for identification in CGR gearbox from serial No. 77644 and in CRB gearbox
=>Fig.
16 Inner race for cylinder roller bearing
¢ Altered width in CGR gearbox from serial No. 77644 and in CRB gearbox: allocation=>Fig. 8
¢ Take off and fit by hand
17 Circlip
18 Thrust washer for needle bearing for 6th gear
. Instgllatior% gosition: shoulder towards circlip, smooth contact surface towards needle bearing
=> Page

1.1 - Dismantling and assembling input shaft 1 31
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19 Needle bearing for 6th gear
+ Qi with gear oil before instaliing
20 6th speed sliding gear

+ Before installing, insert spring
=> Fig. 1

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

21 Synchro-ring for th gear
+ Checking for wear => Fig. 2
22 Synchro-hub for 5th and 6th gear
¢ Fulling off => Page 70
+ Driving on => Page 79
+ |nstallation position: projecting hub towards 5th speed sliding gear

1 32 35 - Gears, Shafts



.

Audi 80 1992 > (Y

6-Speed Manual Gearbox 01E Four-Whee! Drive - Edition 02.1997 Aud

23 Locking coliar

+ Paired with synchro-hub
+ Mark before removing => Page 70

24 Synchro-ring for 5th gear

+ Checking for wear => Fig. 2
25 5th speed sliding gear

+ Before installing, insert spring

=> Fig. 1

+ After instalting, check axial clearance => Page 82
26 Inner race for 5th speed sliding gear

+ Pulling off => Page 70

+ Driving on => Page 81

1.1 - Dismantling and assembling input shaft 1 33
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27 Needle bearing for 5th gear
+ Qil with gear oil before installing
28 1st inner race for tapered roller bearing for input shaft
+ Pulling off => Page 69
+ Driving on =>Page 82
29 End cover
+ Servicing => Page 93
30 2nd inner race for tapered rolter bearing for input shaft
+ Pulling off == Page 68
+ Driving on => Page 82
31 Multi-point socket head boit
- 150 Nm

+ Loosening and tightening
=>Page 68

1 34 35 - Gears, Shafts
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->Fig.1  Inserting spring in sliding gear

- Insert spring -arrow- in sliding gear, hook angled end into hole.

->Fig.2 Checking synchro-ting for wear

- Press synchro-ring into locking collar and measure gap "a" with a feeler gauge at positions -A-, -B- and -C-.
- Add together results and divide by three.
- The figure calculated must not be less than 6.5 mm

->Fig.3 Re-determining thickness of circlip
- Press synchro-hub onto stop.
Note:

Note instailation position when pressing on =>Fig. 5 .

1.1 - Bismantling and assembling input shaft 1 35
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- Determine the thickest circlip that can still just be fitted.

Note:

The opening of the circlip must align with the groove in the synchro-hub.
- Determine circlip from table. Part No.

=> Parts catalogue

Circlips available

Circlip thicknass (mm)
1.90 . 1.96 202
1.93 1.99 2.05

- Fit circlip.

->Fig.5  Synchro-hub installation position

+ Oil groove in synchro hub -arrow 1- must align with qil drilling -arrow 2- in input shaft

1 36 35 - Gears, Shafts
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->Fig.6 Pressing on synchro-hub for 3rd and 4th gear

- Heat synchra-hub to approx. 100 °C, fit and press home.
- Fit circlip.

->Fig.7  Driving spring pin into input shaft

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

1.1 - Dismantling and assembling input shaft 1 37
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-> Fig.8 Aliocation of 1st speed gear and cylinder roller bearing inner race
In the CGR gearbox from serial No. 77644 onwards and in the CRB gearbox 1st speed gear is wider and the
cylinder roller bearing inner race is modified to match.

b - Width of 1st speed gear

c- Width of cylinder roller bearing inner race

Allocation:
+ CGR gearbox up to serial number 77643:

b =22 mm
c= 28 mm

* CGR gearbox from serial number 77644 onwards and CRB gearbox:

b =26 mm
¢ =24 mm

2 - Dismantling and assembling drive pinion and hollow shaft

2.1 - Dismantling and assembling drive pinion and hollow shaft

Va5s-1519

1 38 35 - Gears, Shafts
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Notes:
+ When installing new gears or final drive set => Technical data,Page 2.
+ Adjustments are required when renewing components marked 1)

=> Adjustment overview, Page 175.

1 Gearbox housing
+ Servicing => Page 112
2 Shim "33"
+ Adjustment overview => Page 175

12—
.
11— gy

3 Outer race for large taper roller
bearing 1)
+ Pulling out => Fig. 1
+ Pressingin => Fig. 2 and Fig. 3
4 Drive pinion 1)
+ Paired with crown wheel (final drive set)
5 Needle bearing for flange shaft/drive pinion
+ Pulling out => Fig. 4
+ Driving in =>Fig. 5
6 Inner race for large taper roller bearing 1)
+ Pressing off => Fig. &

2.1 - Dismantling and assembling dfive pinion and hollow shaft 1 39
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+ Pressing on => Fig. 7
+ Low friction bearing; do not oif when measuring frictional torque

12
B

M

10— "5s

—
~ 7 Circlip
+ Re-determining => Fig. 8
8 Flange ring

+ Installation position => Page 73
9 Tapered rollers
+ Qty. 23
+ |Installation pesition => Page 73
10 Support ring
+ |Installation position => Page 73
11 Corrugated spring
12 Needle bearing for drive pinien/hollow shaft
+ Oil before installing
13 Hollow shaft with 3rd and 4th speed gears 1)

140 35 - Gears, Shatis
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14 Needle bearing for 2nd speed sliding gear
+ Split
+ Qil with gear oil before installing
15 2nd speed sliding gear
+ Pressing off => Fig. 12
+ Before installing, fit spring and slide needle bearing onto hollow shaft
+ After installing, check axial clearance with a feeler gauge (0.15 ... 0.35 mm)

16 Synchro-ring for 2nd gear

¢ Coated with Molybdenum
¢ Checking for wear => Fig. 135

2.1 - Dismantling and assembling drive pinion and hollow shaft 1 41
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17 Synchro-hub for 1st and 2nd gear

+ Pressing off => Fig. 12

+ Pressing on => Fig. 13

+ Installation position: flush hub towards 2nd speed sliding gear
18 Circlip

+ Removing and installing => Fig. 11

+ Re-determining => Fig. 8
19 Washer

+ Removing and installing => Fig. 11
20 Locking colfar for 1st and 2nd gear

+ |nstallation position: splines for reverse gear towards synchro-ring for 2nd gear
21 Synchro-ring for 1st gear

* Checking for wear => Fig. 135

1 42 35 - Gears, Shafts



Audi 80 1992 > (4%
6-Speed Manual Gearbox 01E Four-Whesl Crive - Edition 02.1997  Au

22 Needie bearing for 1st speed sliding gear
+ Ol with gear oil before installing
23 1st speed sliding gear
+ In CGR gearbox from serial No. 77644 and in CRB gearbox 1st speed sliding gear is wider=>Fig. 17
+ Before installing, insert spring
=>Fig. 135
+ After pressing on -item 24 -, check axial dlearance
24 Inner race for small taper roller bearing 1)
+ Pressing off=> Fig. 9
+ Pressing on => Fig. 10
+ Low friction bearing; do not oil when measuring frictional torque

2.1 - Dismantling and assembling drive pinion and hollow shaft 1 43
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25 Quter race for small taper roller bearing 1)
+ Driving out => Fig. 156
+ Pressing in => Fig, 16

26 Shim "S4”
+ Adjustment overview => Page 175

27 Bearing plate 1)

+ Modified bearing plate with machined surface for identification in CGR gearbox from sertat No. 77644
and in CRB gearbox=>Fig. 105
+ Servicing => Page 101
28 6th gear wheel
+ Pressing off => Page 73
+ Pressing on => Page 74
» |nstallation position: shoulder towards inner race for small taper roller bearing

1 44 35 - Gears, Shafts
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29 Spacer sleeve
30 Shim

+* Re-determining =>Page 80
31 5th gear wheel

+ Pulling off => Page 69

+ Driving on => Page 80
32 Circlip for 5th gear wheel

+ Re-determining => Page 81
33 End cover

+ Servicing =>Page 95

2.1 - Dismantling and assembling drive pinion and hellow shaft 1 45
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3062

->Fig.t  Pulling out outer race for large taper roller bearing

+ Siepped side of thrust pad 3062 rests against the outer race

-» Fig.2 Healing gearbox housing to insert tie outer race for large taper roller bearing

- Heat gearbox housing in area of bearing seat for approx. 15 minutes, to approx. 100 °C, with a hot air blower.

-» Fig.3  inserting outer race for large taper roller bearing in gearbox housing and pressing home

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

1 46 35 - Gears, Shafts
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A VW77115

->Fig4 Pulling out needle bearing for flange shaft/drive pinion
A- Internal puller 12 ... 14.5 mm, e.g. Kukko 211

->Fig5 Driving needle bearing for flange shaft/ drive pinion in flush

->Fig.8 Pressing off inner race for large taper roller bearing

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

2.1 - Dismantling and assembling drive pinion and hollow shaft 1 47
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+ Bearing is destroyed when pressing off

->Fig.7 Pressing on inner race for large taper roller bearing

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

->Fig.8  Determining circlip for large taper roller bearing for drive pinion

. Determine the thickest circlip that can siill just be fitted.
- Determine circlip from table. Part numbers

=> Parts catalogue

The following circlips are available:

Circlip thickness (mm)
2.34 2.40 2.46
2.36 2.42 2.48
2.38 244
- Fit circiip.

1 48 35 - Gears, Shafts
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Emzal

->Fig.9 Pressing off inner race of small taper roller bearing for drive pinion together with 1st speed sliding
gear

Note:
Do not press off together with 1st and Znd gear synchro-hub and 2nd speed sliding gear.

->Fig.10  Pressing on inner race for small taper roller bearing for drive pinion together with 1st speed sliding
gear

- Install circlip, shim for 1st speed sliding gear, synchra-ring for 1st speed, and 1st speed sliding gear with
spring and needle bearing.

- Heat inner race to approx. 100 °C and fit.

- Press home ensuring there is no axial play.

Notes:

+ With shoulder of thrust piece 3118 facing downwards, press only onto bearing inner race.
» Position stepped shoulder of tube VW 415 A facing up towards press tool VW 412,
+ After pressing on, check axiat clearance of 1st speed sliding gear.

2.1 - Dismantling and assembling drive pinion and hollew shaft 1 49
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->Fig.41 Removing and installing circlip for synchro-hub and shim for 1st speed sliding gear
- Removing, take off shim -A- then circlip -B-.
- Installing, fit circlip -B- then shim -A-.

]

-»Fig.12  Pressing off 2nd speed sliding gear with synchro-hub for 1st and 2nd gear
- Take off locking collar for 1st and 2nd gear and synchro-ring for 1st gear.

- Remove shim and cirglip for synchro-hub

- Press off 2nd speed sliding gear together with synchro-hub for 1st and 2nd gear.

Note:
Do not press off together with 1st speed sliding gear and inner race for small taper roller bearing.

G ywa12
{—‘

\_/1*3118

— VW415a

o,

->Fig.13  Fitting 2nd speed sliding gear, pressing on synchro-hub for 1st and 2nd gear
Install needle bearing (split), siiding gear with spring and synchro-ring for 2nd gear.
Qil needie bearing.

Heat synchro-hub to approx, 100 °C and fit.

Prass home ensuring there is no axial play.

[

Nofes:
+ Position tube VW 415 a with shoulder towards synchro-hub.
+ Position thrust pad 3118 with stepped shoulder towards press tool VW 412,

1 50 35 - Gears, Shafis
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Fig.14 ->Determining thickness of circlip for synchro-hub for 1st and 2nd gear
. Determine the thickest circlip that can still just be fitted.

- Determine circlip fram table. Part No.

=> Parts catalogue
Tne foliowing circlips are available:

Circlip thickness (mm)
1.90 1.96 2.02
1.93 1.99

- i /:"
5
_ e

- Fit circlip in direction of arrow onto synchro-hub.

->Fig.16  Pressing in outer race for small taper roller bearing

Insert shim "S4" into bearing flange behind bearing seat.
- Pogition stepped shoulder of thrust pad 3062 towards press tool VW 407.
- Press outer race for small taper roller bearing onto stop.

21 - Dismantling and assembling drive pinion and hoilow shaft 1 51
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-»Fig.17  Width of 1st speed sliding gear
The CGR gearbox from serial No. 77644 and the CRB gearbox have a wider 1st speed sliding gear to match
the wider 1st speed gear.
Allocation:
+ CGR gearbox up to serial No. 77643: 1st speed sliding gear with smaller width
a=18mm
+ CGR gearbox from serial No. 77644 and CRB gearbox: 1st speed sliding gear with larger width

a= 22 mm

1 52 35 - Gears, Shafts
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39 - Final drive, Differential rear

1 - Renewing seal for flange shaft
1.1 - Renewing seal for flange shaft
+  Gearbox installed

Notes:

+ |llustrated, removing and installing oil seal on left-hand side.
+ Procadure for removing oil seal on left and right-hand sides is identical.

Removing
- Remove heat shield.

- Disconnect drive shaft.
- Place a drip tray undemeath.

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

Installing

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

1.1 - Renewing seal for flange shaft 1 53
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Tightening torques

Component Nm
Flange shaft to gearbox 10 + 90°1)
Drive shaft to flange shaft 80

1) 90°= 1/Aturn

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

+ (3earbox installed

o\ B

11

Removing and installing speedometer sender -G22
- -> Pull connector off sender -B-.

- Press sender retainer down, turn and pull out sender.
- Renew O-ring -A-.

Removing and installing drive wheel for speedometer sender -G22

i
coD

Removing:

- Detach drive shaft from left flange shaft -B-.
- -> Unscrew bolt -A-. Secure flange shaft with a drift to prevent it turning.
- Remove flange shaft and seal -C-.

1 54 39 - Final drive, Differential rear
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- -> Using a screwdriver, lever out drive wheel for speedometer sender -D- on alternate sides at the follower
lugs -arrows-.
installing:

- Install drive wheel for speedometer sender so that the foliower lugs -arrows- face toward the seal.

Note:

Fit the drive wheel carefully onto the differential, making sure that it is kept straight. Do not use force; the drive
wheel can break easily.

- Follower lugs engage in differential housing grooves.
- Renew saal for flange shaft and install flange shaft => Page 153.
- Top up ail in gearbox and check oil level => Page 51.

3 - Renewing seal and grooved ball bearing for flange for propshaft on gearbox

3.1 - Renewing seal and grooved ball bearing for flange for propshaft on gearbox

12 11108 & 7 &

IR

+ (Gearbox installed

Gearbox

Grooved ball bearing

Bearing housing on balance weight
Seal

+ Driving in => Page 159

5 Flange shaft

W N -

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

sender 1 55
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12 1M109 8 7 L]

[ va0 7873

6 Bolt-25Nm
¢+ Qty.6
7 0O-ring
+ Renew
8 Circlip
9 Spring plate
+ Mark installation position when removing: larger diameter (concave side) towards shims -item 10
10 Shims
11 Spring
12 Oil drain plug - 40 Nm

Removing

Disconnect propshaft at the front => Page 190 and tie-up on selector linkage.
Place a drip tray underneath.

Unscrew rear oil drain plug (on end cover) and drain gearbox oil.

Unscrew securing bolts for bearing housing.

[

Note:

Bearing housing is pressed slightly off end cover by coil spring when securing bolts are loosened.

- -> Pull fiange shaft together with bearing housing and balance weight off end cover.

A-  MB/M10 stud

1 56 39 - Final drive, Differential rear
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- Take off bearing housing.

- Take circlip off flange shaft.
- -> Press out flange shaft.

ﬁﬁ' vwaga—= - l

- -» Pull out seal for flange shaft.
- Thoroughly ciean seal seat.

3.1 - Renewing seal and grooved ball bearing for flange for propshaft on gearbox 1 57
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| vwawr

- > Press out grooved ball bearing.

Installing

- ->Press grooved ball bearing into bearing housing.

¢

1 58 39 - Final drive, Differential rear
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- -> Lightly oil outer circumference of seal -B-.

- Fill space between sealing lips with grease.

- Fit seal with shim -A-, Part No. 016 311 391 B (1.7 mm thick) onto punch 2005.
Installation position: open side of seal towards gearbox

- -» Drive in seal for flange shaft.
- Remove shim after driving in.

-> Press in flange shaft.
Fit circlip onto flange shaft.
- Lightly oil O-ring and fit into bearing housing groove.
- Insert spring plate and shims into bearing housing.
- Installation position: => Page 156
Slide coil spring onto flange shaft.
Tighten securing bolts for bearing housing in diagenal sequence and in stages.
Bolt on propshaft=>Page 191.
Top up oil in gearbox and check oil level => Page 51.

3.1 - Renewing seal and grooved ball bearing for flange for propshaft on gearbox 1 59
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4 - Removing and installing differential

4.1 - Removing and installing differential

Note:
Removing and installing is also possible with gearbox installed in vehicle.

1 Bolt - 10 Nm + 1/4tumn (30°) further
2 Flange shaft
+ When removing, secure with a drift o prevent it tuming
3 Bolt-25Nm
+ Qty. 10
4 Cover for final drive
+ Removing and installing drive wheel for speedometer sender -G22
=> Page 154
¢ |If renewed: adjust crown wheel => Page 183

1 60 39 - Final drive, Differential rear
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5 OQilfiller plug - 40 Nm
+ Checking cil level in gearbox
=>Page 51
— 6 Differential
+ Dismartling and assembling
=> Page 162
+ [frenewed: adjust crown wheel
=> Page 183
7 Gearbox housing
+ Servicing => Page 112

4.1 - Removing and installing differential 1 61
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5 - Dismantling and assembling differential

5.1 - Dismantling and assembling differential

Notes:

+ Removing and installing differential
=>Page 160 .

+ Adjustments are required when replacing components marked 1)
=>adjustment overview Page 175.

1 Gearbox housing 1)
2 Shim "82"
+ Note thickness
+ Adjustment overview => Page 175

1 62 39 - Final drive, Differential rear
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3 OQuter 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 out => Fig. 1

+ Pressing in => Fig. 3

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

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

6 Differential housing 1)

5.1 - Dismantling and assembiing differantial 1 63
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7 Crown wheel bolt - 60 Nm + 45° further

+ Always renew
+ 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 cil when measuring frictional torque
9 Drive wheel
+ For speedometer sender
+ Removing and installing => Page 154
« Fit the drive wheel carefully onto the differential, making sure that it is kept straight. Do not use force;
the drive wheel can break easily
« Installation position: shoulder -arrow- towards differential

1 64 39 - Final drive, Differential rear
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10 Outer race for large taper roller bearing 1)
+ Driving out => Fig. 11
+ Driving in => Fig.12

11 Shim "S1"

+ Note thickness
+ Adjustment overview => Page 175

12 Cover for final drive 1)

+ With O-ring

+ Renew Q-ring

+ Qil O-ring befere installing
13 Shims

+ Re-determining thickness => Fig. 8
14 Sun wheels

+ Adjusting => Fig. 8

5.1 - Dismantling and assembiing differential 1 65
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15 Threaded piece
16 Thrust washer
+ Check for cracks and chipping
17 Planet wheels
+ |Installing => Fig. 7
18 Shatt for planet wheels

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

19 Spring pin
« Drive in flush

1 66 39 - Finat drive, Differential rear
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->Fig.1  Pulling inner race for small taper roller bearing out of housing

- Fit thrust plate 40-105 before fitting puller.

->Fig2 Pulling inner race for large taper roller bearing off housing

- Fit thrust plate 40-105 before fitting puller.

5.1 - Dismantling and assembling differential 1 67
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/

->Fig.3 Pressing on inner race for small taper rolier bearing
- Heat bearing to approx. 100 °C, fitin position and press home.

->Fig4 Pressing on inner race for large taper roller bearing
- Heat bearing to approx. 100 °C, fit in position and press home.

1 68 39 - Final drive, Differential rear
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->Fig.5 Driving crown wheel off housing

e

->Fig6 Installing crown wheel

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

Caution
Wear protective gloves.

Heat crown whesl to approx. 100 °C and install,
Allow the crown wheel to cool off slightly before inserting the bolts. Then tighten to specified torque.

[}

->Fig.7 Instatling pfanet wheels and sun wheels

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 selected shims => Fig. 8 .

Insert planet wheels spaced 180° apart and rotate into place -arrow-.
insert threaded pieces.

- Instaliation position: stepped shoulder towards sun wheels

Locate thrust washers and planet wheels so that they align with the holes.
Drive in shaft for planet wheelsinto final positicn and secure.

[
\RITIT

5.1 - Dismantling and assembiing differential 1 69
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->Fig8 Adjusting planet wheels and sun wheels

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

Note:

Do not now interchange bevel gears and thrust washers!

- Press pianet wheels outwards and check play of sun wheels by hand -arrows-.
- Adjust play by inserting an appropriate shim => Page 170.
- Specification: max. 0.10 mm

Note:

-> The adjustment is also correct if no further play is perceplible, 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 avaitable:

Shim thickness {mm)
0.50 0.70 0.90
0.60 0.80 1.00

1 70 39 - Final drive, Differenfial rear
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->Fig.8 Driving outer race for small taper roller bearing out of gearbox housing

Fig.10  -> Driving outer race for small taper roller bearing into gearbox housing

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

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

L—Q\‘VW@:Q—‘ w32 178

5.1 - Dismantiing and assembling differential 1 71
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->Fig.12  Driving outer race for large taper roller bearing into cover

6 - Adjusting drive pinion and crown wheel

6.1 - Adjusting drive pinion and crown wheel

General notes:

*

*

Careful adjustment of the drive pinion and crown wheel is important for the service life and smoocth running
of the final drive. For this reason, the drive pinion and crown wheel are matched together during manufacture,
and checked 1o ensure a good mesh pattem and quiet running in both directions of rotation. The position of
quietest running is found by maving the drive pirion in an axial direction and at the same time lifting the
crown wheel out of the zero-play mesh position by the amount necessary to maintain the backlash 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 (folerance) "r",which is related to the master gauge "Ro", is measured for the final drive sets
suppiied as replacement parts and marked on the outer circumference of the crown wheel. The final drive
set {drive pinion and crown wheel) may only be replaced together as a matched pair.

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

The frictional torque measurement is only used as a final check to make sure that the adjustment is correct.

1 72 39 - Final drive, Differential rear
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6.2 - Adjusting and marking of gear sets

1 ldentification "0037" signifies Oerlikon gear set with a ratio of 37:8.

2 Pairing number (312) of final drive set.

3 Deviation (tolerance) "r" is based on the test machine master gauge used in the production. The deviation
" is always given in 1/160 mm. Example: "25" signifies
r=0.25mm

Ro- Length of master gauge used on test machine
Ro =59.65 mm

6.2 - Adjusting and marking of gear sets 1 73
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N39-0435

R- Actual distance between crown wheel axis and face of drive pinion at point with quietest running
for trgs gear set
R=Ro+r

Vo- Hypoid offset

6.3 - Recommended sequence for readjusting final drive set

The following sequence of work is recommended to save time when the drive pinion and crown whesl have to
be adjusted:

1) Determine total shim thickness "Stotal" for "S1"
+'S2" (sets pretoad for taper roller bearings for dif-
ferential) => from Page 183 .

2.) Determine total shim thickness "Stotal" for "53" +

"S4" (sets preload for taper roller bearings for drive

pinion) => from Page 177 .

3.) Distribute total shim thickness "Stotal” for *53" +

"S4" 50 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 180 .

1 74 39 - Final drive, Differential rear
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186 .

4} Distribute total shim thickness "Stotal” for 81"+
"82" 50 that the specified backlash between crown
wheel and drive pinion is maintained => from Page

Note:

Overview of components and shims =>Page 176.

6.4 - Adjustment overview

Note:

If repairs have been carried ottt the ge.
final drive sef if components have been renewe

Refer to the following tabie to avoid unnecessary adjustments:

arbox, it is only necessary to adjust the drive pinion, crown wheel or
d which have a direct effect on the adjustment of the final drive.

to be adjusted:
Parts renewed: Crown wheel Drive pinion Drive pinion Backlash
v "S1"+"82" 1) "83"+'84" 1) "S4" 1) Check
=> Page 183 | via deviation "r* | => Page 108 | => Page 186
=>Page 176
Gearbox housing X X X
Bearing plate X X
Differential housing X X
Taper roller bearing for drive pinion X X
Taper roller bearing for differential X X
Final drive set 2) X X X
Hollow shaft X X
Cover for differential X X

1)  Shims; installation position => Page 176.

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

6.3 - Recommended sequence for readjusting final drive set 1 75
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8.5 - Position of shims
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Note:
Adjustment overview when renewing individual components of gearbox
=>Page 175.

S1- Adjustment shim for crown wheel in cover for differential
S2-  Adjustment shim for crown wheel in gearbox housing
§3-  Adjustment shim for drive pinion in gearbox housing
S4-  Adjustment shim for drive pinion in bearing plate

7 - Adjusting drive pinion
7.1 - Adjusting drive pinion

(Adjusting drive pinion and hollow shaft)

1 76 39 - Final drive, Differential rear
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Repaits after which the drive pinion must be adjusted => table on Page 175.

Determining total shim thickness "Stotal" for shims "S3" + "34"

(Setting preload of taper rofler bearing for drive pirion with hollow shaft)

=

+ Differential removed

- -> Clamp drive pinion in a vice using clamps -A-.

- Insert taper rollers with grease, assemble drive pinion and holiow shaft.

- Turn hollow shaft against drive pinion five turns in both directions so that the taper roller bearings settle.
- Preload drive pinior/holiow shaft to 10 Nm, hold hollow shaft when doing this.

- Insert outer race for taper roiler bearing for drive pinion into gearbox housing without shims => Fig. 146 .

- ->Insert outer race for taper roller bearing for drive pinion with shim "34*" (1.0 mm thick) into bearing plate.
Note:

For measurement purposes a shim "S4” of 1.0 mm is initially inserted which is designated "S4*" After deter-
mining measurement “e" "S4*" will be replaced by the correct shim "54°",

- Insert completely assembled drive pinion in gearbox housing.

7.1 - Adjusting drive pinion 1 77
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Fit bearing plate with dowel sleeves and tighten to 25 Nm.

Tum drive pinion with hollow shaft five turns in both directions so that the taper roller bearings settle.
> Assemble measuring equipment, use a 30 mm dial gauge extension.

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 drive pinion.

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

Note:

Ifthe measurement has to be repeated, the drive pinicn with hallow shaft must be tured 5 fums in each direction
fo seffle the taper roller bearings. Set dial gauge again to "0" with 2 mm preload.

Formula:
"Stotal" = "S4*" + measurement + bearing preload

Example:
Inserted shim "S4*" 1.00 mm
+ Measured value (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:
g3 = "Stotal’-"S4*"
Example:
Total shim thickness "Stotal” 2.05 mm
for "S3" + "S4"
- Inserted shim "S4*" 1.00 mm
= Thickness of shim "S3*" 1.05 mm

- Remove outer race for taper roller bearing, insert shim "S3*" into gearbox housing and install outer race
again => Fig. 146 .
- Insert completely assembled drive pinion into gearbox housing again.

1 78 39 - Final drive, Differential rear
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- Fit bearing plate with dowel sleeves and tighten securing bolts to 25 Nm.
- Turn drive pinion with hollow shaft five tums in both directions to settle the taper roller bearing.

Determining measurement "e"

Note:
Measurement "e" is required to determine the final shim thickness of "$3" and "54"
- -> Set adjustment rings of universal mandrel VW 385/1 to the following measurements:

- Dimension a = 65 mm
Dimension b =55 mm

- - -> Assemble universal mandrel VW 385/1 as illustrated:
Dial gauge extension VW 385/15, 9.3 mm long
Master gauge VW 385/30
$et master gauge YW 385/30 to Ro = 59.65 mm and fif onto mandrel.
Set dial gauge (3 mm measuring range) to 0" with 2 mm preload.

Note:

The gauge VW 385/27 can also be used in place of the master gauge VW 385/30 (Ro = 58.65 mm).

7.1 - Adjusting drive pinion 1 79



CHTD) Audi 80 1992 >
Audi  B-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997

-> Arrangement of measuring equipment when determining dimension "e"
- Place end measuring plate VW 385/17 onto drive pinian head.

Note:
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
__Fit cover for finai drive and tighten 4 bolis to 25 Nm.
Using the adjustable ring, pull 2nd centring disc VW 385/2 out as far as possible so that the mandrel can
still just be turned by hand.

- Turm mandrel untit the dial gauge plunger tip 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)

Determining thickness of shim "S3"

Formula:

"83" = "S3*+""+"e"
{"e" in black scale)

or

"§3" = "S3™+"r"-"e"
{"e" in red scale)

1 80 39 - Final drive, Differential rear
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Nofes:

+ The deviation "r" related to the master gauge "Ro” is measured for the final drive sets supplied as replace-
ment parts and inscribed on outer circumference of crown wheel.

+ |f measurements are obtained on red scale then subtract value "e".

+ |f measurements are obtained on black scale then add value "e".

Example:
inserted shim "S3*" 1.05 mm
+ Deviation "r" 0.38 mm
- Determined "e" 0.16 mm
{in red scale)
= Thickness of shim "S3" 1.27 mm

. Determine shim(s) from fable. Part numbers
=> 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 IIS3I| + IFS4I|

- Thickness of shim "83" 1.27 mm
= Thickness of shim "S4" 0.78 mm

- Determine shim(s) from table. Part numbers
=> Parts catalogue

The following shims are available for "S4"

Shim thickness {mm) 1)
0.45 0.65 0.85
0.50 070 0.80
0.55 0.75
0.60 0.80

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

7.1 - Adjusting drive pinion 1 81
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Performing check measurament

Checking dimension “r"

o 2

)

A E
R 7 ST

- Install drive pinion with determined shims

"$3" and "S4" and fum 5 tums in both directions.

- .> Insert Universal mandrel, => "determining measurement 'e™ on Page 179 and perform check measure-

ment.

- Read off dial gauge anti-clockwise (red scale).
- If the shims have been carrectly 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 frictional torque {check)
thes:

+ Drive pinion/hollow shaft tapered roller bearings are low friction bearings. Therefore the frictional torque has
only a limited use as a check. Correct adjustment is only possible by determining the total shim thickress

"Stotal".

+ Do not additionally cil new tapered roller bearing to perform the frictional torgue measurement. These bear-
ings have already been treated with a spedial oil by the manufacturer.

B- Socket

- ->Fitforque gauge 0 ... 600 Ncm -A- onto drive pinion.

1 82 39 - Final drive, Differential rear
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- insert tensioning sieeve 3116.

Frictionat torque specification:

New bearings Used bearings

80 ... 150 Nem 30 ... 60 Ncm

8 - Adjusting crown wheel

8.1 - Adjusting crown wheel

(Adjusting differential)
Repairs after which the crown wheel must be adjusted => Page 175.

Determining total shim thickness "Stotal" for shims "S1" + "82"

(Setting preload of taper roller bearing for differential)

+ Drive pinion removed

- Remove seal and outer races of both taper roller bearings for differential.
- Remove shims => Page 162.

. -» Drive outer race for taper roller bearing with shim "S2" inte gearbox housing. For measurement purpeses

an "S2™ shim 1.20 mm thiek (2 shims of 0.80 mm) is used.

Note:

For measurement purposes a shim "S2" of 1.20 mm s initially inserted which is designated "82*" in the following.

After determining backlash, "S2*" will be replaced by the correct shim "82".

7.1 - Adjusting drive pinion 1 83
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for "S1" + "52"

Example:
+ Bearing preload {constant) 0.25 mm
= Total shim thickness "Stotal" 2.07 mm

Determining thickness of shim "S1*"

Notes:

+ The preliminary adjustment shim "S1*" will be replaced with the final shim "S1" after determining the back-

lash.

+ The total shim thickness "Stotal" remains unchanged.

Formula:
s = "Stotal" - "S2™"
Example:
Total shim thickness "Stotal" 2.07 mm
for "§1" + "82"
- Inserted shim(s) "S2*" 1.20 mm
= Thickness of shim "S1*" 0.87 mm

Measuring frictional torque {check)

Notes:

+ Differential tapered roller bearings are io
use as a check. Correct adjustment is only possible by determi

w friction bearings. Therefore the frictional torque only has a limited
ning the total shim thickness "Stotal".

« Do not additionally oil new taper rolier bearings for frictional torque measurement. The bearings have already

been treated with a spedial oil by the manufacturer.

+ Drive pinion removed

B- Socket
- Read off frictional torque.

Frictional torque specifications:

- > Fit torque gauge 0 ... 600 Ncm -A- onto differential.

New bearings

Used bearings

200 ... 350 Ncm

30 ... 50 Ncm

8.1 - Adjusting crown wheel 1 85
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Note:

{f the final drive set (drive pinion and crown wheel) is being adjusted, perform the adjustment of the drive pinion
now and check the adjustment =>Page 176 .

Measuring backlash

{Position of crown wheel in gearbox housing)

«  Drive pinion with shims "S3" and "S4" installed

- Install differential.

- Turn the differential 5 turns in each direction to settle the taper roller bearings.

- -> Secure dial gauge retainer VW 387 onto housing.

- Insert adiustment 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.

- . Determine play between the teeth flanks as follows:

- Turn crown wheel until it makes contact with a tooth flank (end of backlash travel).
- Setdial gauge to "0" with 2 mm preload.

- Turn crown whee! back unti! lying against an opposite tooth flank (backlash).

- Read off backiash and note value.
- Turn crown wheel through 90° and repeat measurements a further 3 times.

Note:

If the individual measurements differ by more than 0.06 mm from each other, the instaliation of the crown wheel
or the final drive set itself is not correct. Check-instaflation, 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 0.4 mm
= Sum of measured values 1.96 mm

+ Result: The average backlash is 1.96 /4 = 0.48 mm

Determining thickness of shim"52"

Formula:
"g2" = "§2* . backlash + lift

1 86 39 - Final drive, Differential rear



Audi 80 1992 > (¥

6-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1887 Aud

Example:

inserted shim "S2*" 1.20 mm
- Average hacklash 0.48 mm
+ Lift {constant) 0.16 mm
= Thickness of shim "S2" 0.86 mm

Determine shim(s) from table. 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 0.756
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 "31"

Formula:
IIS1II = llStotalll - IISZII

Example:

Total shim thickness "Stotat" 2.07 mm
for llS 1 n + "82“

- Thickness of shim "S2" 0.86 mm

= Thickness of shim "S1" 121 mm

- Determine shim(s) from table. Part numbers

=> Parts catalogue
The foliowing shims are available for "51"

Shim thickness (mm} 1)
045 0.65 0.85
0.50 0.70 (.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.

§.1 - Adjusting crown wheel 1 87
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-> Performing check measurement
- Afterinstaliing shims "S1" and "S2", turn differential 5 tumns in both directions so that the taper roller bearings
- ﬁ/leég{;ﬁre backlash four times on circumference.
Specifications: 0.12 ... 0.22 mm
Notes:
+ Ifthe backlash lies outside the tolerances, the adjustments must be repeated. But the total shim thickness

"Stotal” must remain the same.
+ The individual measurements must not differ by more than 0.06 mm from each other.

g - Servicing propshaft
8.1 - Servicing propshaft

Notes:

+ Do not bend the propshaft more than 25 °at the central jeint, otherwise the universal joint will be damaged.
+ Only store and transport propshaft in exiended position.

+ Observe General instructions =>Page 9.

+ No repair work can be carried out on the propshaft with the exception of removing, installing and adjusting.
+ Ifthe propshaft is only detached at the gearbox or from rear final drive then the propshaft is to be tied-up or

supparted at the constant velocity joint.

Work on the propshaft should be carried out on a vehicle hoist.

+ | complaints are received {noises, vibrations), it is essential to check whether correct adjustment of the
propshaft rectifies the fault before replacing the propshaft.

*

1 88 39 - Final drive, Differential rear



Audi 80 1992 > {J{h)
6-Speed Manual Gearbox 01E Four-Wheel Drive - Editien 02.1997 Au

€N,
Y
<% Ta

1 Rear final drive
2 Gasket
+ Renew

+ Pull off backing foil, and stick self-adhesive side of gasket to flange shaft.
+ Remove grease from flange shaft

3 Packing plate
4 Bolts - 55 Nm

+ Self-locking
+ Renaw

5 Shims
+ Adjusting propshaft => Page 195
6 Bolt- 20 Nm
7 Propshaft
+ Adjusting => Page 195
8 Gearbox

9.1 - Servicing propshatt 1 89
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9.2 - Removing and installing propshaft

Removing

- .
a7

ANE" drne

= I\

- Observe notes => Page 188.

- Remove parts of exhaust system behind catalytic converters

=> Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and installing parts
of exhaust system

- -> Remove head shields -1- and -2- -arrows-.
- Unbolt cross member -3- below propshaft.

T Py

- -> Remove heat shield for propshaft from cover for Torsen differential -arrows-.

- -> Check whether there is a factory marking (paint spots -arrows-) on the propshaft flange and the flange
on the rear final drive. If not, mark the position of the propshaft flange -A- in refation to the rear final drive
-arrow B- with paint.

1 90 39 - Final drive, Differential rear
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Note:
Only mark if the same propshaft is to be reinstalfed.

- Slacken securing bolts on both propshaft flanges.

- -> Aftach assembly taol 3298 and tighten plastic nuts.
Note:
Never fit assembly tool onto balance piates.

- Loosen bolts securing centre propshaft mounting to body.
- Remove securing bolts and shims from centre mounting.
- Slide propshaft together tawards rear final drive. The constant velocity joints move along their axes.

- Guide out propshaft with assembly tool past rear final drive.
' Note:

Only transport and store propshaft in extended position.
Installing

Installation is carried out in the reverse order, when doing this note the following points:

Notes:

« -> To preventimbalance, the flanges on the propshaft -A- and on the rear final drive -B- must be instailed
so that the factory markings {or the markings made on removal} are in alignment -arrows-.

+ If a new propshaft is being instalied and the factory marking on the rear final drive flange is no fonger visible,
the radial run-out on the rear final drive flange must be measured=>Page 192 , and the paint marking on
the propshaft must then be aligned with the new marking on the flange.

9.2 - Removing and installing propshaft 1 91
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LR 4

Renew gaskets on flangs shafts (pull off backing foil and stick gasket onto flange). The surface must be free
of grease.

After removing the propshaft, it is important to clean any remaining lacking compound out of the threads in
the flange shafts on the gearbox and rear final drive. if this is neglected, the new bolts can seize when they
are screwed in and shear off later if they have to be removed.

The threaded holes can be cleaned with a thread tap.

Renew propshaft bolts (self-locking}.

Adjust propshaft after installing => Page 195 .

Tightening torques

Component . Nm
Propshaft to gearbox 55
{output flange) M8

Prapshaft to final drive 55
{(input flange) M8

Centre propshaft mounting to body 20
Propshaft heat shisld to gearbox 25
Cross member to body 25
Catalytic converter to front exhaust pipe 25

9.3 - Measuring radial run-out at fiange shaft of rear final drive

Notes:

L

*

*

The radial run-out must always be measured when the thrust tube is removed. Remove old paint marking
and make new marking.

if a new propshaft is being installed and the marking on the flange shatt of the rear final drive is no longer
visible, the point of maximum radial run-out must be measured with a dial gauge and marked with paint.
The paint marking on the propshaft is then brought into alignment with this paint marking=>Page 191.

1 92 39 - Final drive, Differential rear
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The radial run-out can be meas[n;ed when rear final drive is installed but the propshaft must be disconnected
at rear final drive, Observe notes =>Page 188 .

Remove bolt on front left of rear final drive support.

> Remove bar from lifting appliance 2024 A and secure it to the free hole with an M10 x 85 mm bolt -2-.
Use approx. 5 M12 nuts -1- as spacers. .
Secure dial gauge bracket VW 387 to the bar when it is secured in position.

9.3 - Measuring radial run-out at flange shaft of rear final drive 1 93
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- -> Apoly dial gauge to ground surface on rim of flange -arrow- and set to "0" with a preload of 1 mm.

- Tum differential via both rear wheels (ieft and right flange shafts) until the flange on the rear final drive
completes one rotation.

- Make a paint marking at the point of greatest radial run-out on the outside of the flange (= greatest distance
from axis of rotation).

- Remove old marks onflange.

- Install propshaft=>Page 191.

1 94 39 - Final drive, Differential rear
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9.4 - Adjusting propshaft

Adjustments should be carried out with care, because a badly adjusted propshaft is often the cause of vibration

and droning.

- Remove parts of exhaust system behind catalytic converters

=> Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and installing parts

of exhaust system

- ->Remove heat shields -1- and -2- -arrows-.
- Unbolt cross member -3- below propshaft.

- e

- -> Aftach assembly too! 3298 and tighten plastic nuts.

Note:

Neaver fit assembly tool onfo balance plates.

- Loosen bolts securing centre propshaft mounting to body.
- Remove securing bolts and shims from centre mounting.

Adjusting propshaft for height

9.4 - Adjusting propshaft 1 95
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- Align centre propshaft mounting so that the dimension -a- on left-hand side is the same as dimension -a-
on right-hand side.

- =>Measure dimension -a-.

- Select shim according to table. Part numbers

=> Parts catalogue

The following shims are available:

Dimension -a- Shim thickness
(mm) {mm)
0..30 -
31..50 2
51..70 ° 4
71..90 6
91 ..11.0 8
11.1...13.0 10

Aligning propshaft longitudinally

BMC_A /
!

!

-> Slide propshaft withassembly tool towards the rear as far as it will go.

Mark position of centre mounting on body -arow A-.

Slide propshaft with assembly tool forwards.

Mark position of centre mounting on body -arrow B-.

Align propshaft -arrow C-.

- The centre mounting must be positioned centrally between the markings -A- and -B-

Install securing bolts for propshaft centre mounting with previously selected shims and tighten bolts.
- Remove assembly tool.

- Align exhaust system free of stress

P T T R

=> Avanl RS2; Repair group 26; Aligning exhaust system free of stressAligning exhaust system free of stress

Tightening torques

Component Nm
Centre propshaft mounting to body 20
Cross member to body 25

1 96 39 - Final drive, Differential rear
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10 - Checking oil level in rear final drive

10.1 - Checking oil level in rear final drive

\

- -> Remove oil filler plug -armow A- to check gear ofl.
- Specification; oil level up to lower edge of filler hole
- Top-up gear oil if necessary. Specification => Page 4.

- Fit oil filler plug.

Tightening torque

Component Nm
Qil filler plug 25

10.1 - Checking oil ievel in rear final drive 1 97
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11 - Removing and installing thrust tube

11.1 - Removing and installing thrust tube

wéﬁ

11.2 - Assembly overview

Bolt - 40 Nm
Front cross member

1
2
3 Bolt-40 Nm
4 Final drive support
5 Thrust tube
6 Rear final drive housing
7 O-ring
8 Bolt-35Nm
9 Bolt- 20 Nm
10 Bracket
+ For exhaust system

1 98 39 - Final drive, Differential rear
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11.3 - Removing and installing thrust tube

Remaoving

+ Rear final drive installed

i

i - i1 %é
=R

&

e | 7

S
.
0!

- Place oil tray underneath and drain off gear oil.
- Remove parts of exhaust system behind front exhaust pipe

=> Avant RS2; Repair group 26, Removing and installing parts of exhaust systemRemoving and installing parts
of exhaust system

- -> Remove heat shield -1- -amrows-.
- Remove heat shield next to rear final drive.

- > Check whether there is a factery marking (paint spot) on the prapshatft. If not, mark the position of the
propshaft flange -A- in relation to the rear final drive -arrow B- with paint.
- Unscrew bolts from propshaft flange.

//;I i

£ \@;jﬁ(/;
| et = \_._/.5\,)' /
RS 2w L

- > Secure propshaft to handbrake cable bracket with wire.

P

(X

i)

11.3 - Removing and instailing thrust tube 1 99
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Note:

Ifitis not possible to push the propshaft up and off the flange, lower the final drive before tying up the propshaf.
When fowering the final drive, prevent the propshat from dropping down, and do not bend the centre joint further
than the maximurm angle permitted=>Notes on Page 188 .

- Support final drive with gearbox jack V.A.G 1383 A.
- -> Unscrew bolts -arrows- on frant cross member for rear final drive.
- Detach front cross member.

3T

o V.AG 135072
S A

W
\

I VAG 1383 A

- => Unclip electrical wiring and hoses for differential lock actuator at clips -arrows-.
- Lower final drive about 10 cm.
- Remove 4 bolts for thrust tube -1 ... 3-.

Note:

Fourth bolt not shown in illustration.

- -» Pull off flange shaft with thrust tube.

200 39 - Final drive, Differential rear
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Installing
Installation is carried out in the reverse order, when doing this note the following:
Notes:

+ After removing the propshaft, it is important to clean any remaining locking compound out of the threads in
the flange shafts on the gearhox and rear final drive. If this is neglected, the new bolts can seize when they
are screwed in and shear off later if they have to be removed.

+ The threaded holes can be cleaned with a thread tap.

+ Renew gasket between propshaft and drive flange (pull off backing foil and stick gasket onto flange shaft).
Surface must be free of grease.

+ Renew propshaft bolts (self-locking).

- [fthere is‘a factory marking on the propshaft, measure radial run-out at flange on final drive=>Page 192
and bring marking on propshaft into alignment with new marking on flange.
- Align exhaust system free of stress

=> Avant RS2; Repair group 26; Aligning exhaust system free of stressAligning exhaust system free of stress

- Top up gear cil in rear finat drive and check cil level => Page 197,

Tightening torgues

Component Nm
Thrust tube to rear final drive 35
Propshatt to final drive 55

(input flange) M8
Front cross member for rear final drive to body | 40
M10

Front cross member for rear final drive with ex- {20

haust bracket to body M8
Qil fitler plug 25
Double clamp for exhaust pipe 40

11.3 - Removing and installing thrust tube 201
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12 - Dismantling and assembling thrust tube - assembly overview

12.1 - Dismantling and assembling thrust tube - assembly overview

e 1
11 S|

Note:
Removing and installing thrust tube
=>Page 198.

1 Flange shaft

+ Removing=>Page 205

+ When installing flange shaft, circlip -item 208
2 Seal

+ Prising off=>Page 206

+ Driving in=>Page 207
3 Circlip

+ Removing=>Page 206

202 39 - Final drive, Differential rear
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— 5
.
.
N6
\‘\
7
\\__8
- 9
10

Grooved ball bearing for flange shaft
+ Pulling out=>Page 207

Slaeve

+ Pulling off=>Page 205

+ Pressing on=>Page 208

Baffle plate

+ Only press out if damaged
+ Installing=>Page 207

Circlip

+ Toremove flange shaft, open out circlip=>Page 205
Q-ring

+ Renew

Bolt - 35 Nm

+ Secures thrust tube to rear final drive housing

12.1 - Dismantiing and assembling thrust tube - assembly overview 203
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10 Thrust tube
11 Belt - 40 Nm
+ Secures final drive support to thrust tube
™ 12 Final drive support
13 Circlip
14 Cover cap
* Removing=>Page 205
15 O-ring
+ Renew

12.2 - Dismantling and assembling thrust tube

Note:

Removing and installing thrust tube=>Page 158.

204 39 - Final drive, Differential rear
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Dismantling

- Clamp thrust tube in vice {use soft jaws).
«  => Pull off sleeve.

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

- Detach final drive support.

- -> Remove circlip -A-.
- Screw M8 bolt into thread in cover cap -B- and pull out cover cap.

- -> Open out circlip -arrow- on flange shaft and push circlip towards splines.

12.2 - Dismantling and assembling thrust tube 205
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Vw771 VW771A5

- -> Remove flange shaft.
- Take circlip out of thrust tube.

.= - => Prise out seal.

- -> Remove dirchip.

A :
y/ -
S
L=
VW771/15
VW77

206 39 - Finai drive, Differential rear
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-> Pull out grooved ball bearing for flange shaft.

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

Note:

The bearing will be damaged when it is removed.

Only if baffle plate is damaged:

- If baffle plate is damaged, press it out with flange shaft.
- > Toinstall, drive in baffle plate -A- onto stop.

Assembling

- -> Press grooved ball bearing into thrust tube.
- Fit outer circlip.

- Pack space between sealing lip and dust lip of seal with multi-purpose grease.
- -> Drive in seal onto stop.

12.2 - Dismantling and assembling thrust tube 207
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. > Insert inner circlip in thrust tube and hold in position with pliers; press in flange shaR.
- Fitcirclip in groove.

VW 433

-> Press sleeve onto flange shaft as far as stop.
Install cover cap with seal.

Fit circlip.

Install final drive support.

Fit O-ring on thrust tube.

13 - Removing and installing oil seals for flange shafts

13.1 - Removing and installing oil seals for flange shafts

+ Rear final drive installed

Note:
The procedure is identical for feft and right-hand seals.
Removing

- Remove parts of exhaust system behind front exhaust pipe

=» Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and installing parts
of exhaust system

Place oil tray underneath and drain off about 0.5 litres of gear oil.
Remove heat shield next to rear final drive.

Unclip electrical wiring and hoses for differential lock actuator.
Support rear final drive with gearbox jack V.A.G 1383 A,

Unbolt left and fight drive shafts from rear final drive and tie up

=> Running gear, Four-wheel drive; Repair group 42; Removing and installing drive shaftRemoving and in-
stalling drive shaft

208 39 - Final drive, Differentiai rear
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V.A.G 1383 A—L23{/ TR~

A - Cross member to subframe
B- Cross member to rear final drive
C- Cross member to rear final drive

- -» Unscrew bolts from rear cross member -1-:

- Push cross member towards the left and take it out downwards to the right.

- Lower final drive slightly on gearbox jack.

\

\

f
Y

- > Remove flange shaft. To loosen the securing bolt, screw two belts into the flange shaft and counter-hold

with a lever.

- Pull out flange shaft using the bolts already screwed in.

-

K Zh i

V.AG1383A-N

- -> Prise out o# seal for left flange shaft using special tool 2078.

13.1 - Removing and installing oil seals for fange shafts 209
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i £ " K
V.A.G 1383A ‘ =
fogr e ]
W Lol
- > Lever out oil seal for right fiange shaft using a suitable lever.

Installing

Installation is carried out in the reverse order, when doing this note the foliowing:

- Moisten outer circumference of seal with gear oil.

- Fill space between sealing lip and dust lip with multi-purpose grease.

- ->Using assembly tool 3066 with thrust plate, pull in oil seal for left flange shaft onto stop by turning hexagon
nut.

- -> Drive in oil seal for right flange shaft onto stop with mandrel 2062, ensuring that seal is kept straight.
- Bolt on drive shaft

=> Running gear, Four-whee! drive; Repair group 42, Removing and installing drive shaftRemoving and in-
stalling drive shaft

21 0 39 - Final drive, Differential rear



Audi 80 1992 > (I
6-Speed Manual Gearbox 01E Four-Whesl Drive - Edition 02.1997 Aua

.

- ->When installing rear cross member -1-, tighten bolts in the sequence -A-, -B-, -C-,
- Align exhaust system free of stress

=> Avant RS2; Repair group 26; Aligning exhaust system free of stressAligning exhaust system free of stress

- Top up gear oil in rear final drive and check oil level=>Page 197

Tightening torques

Component Nm
Rear cross member for rear final drive to subframey 50
Rear cross member to rear final drive 55
Drive shaft to rear final drive M10 80

14 - Removing and installing rear final drive

14.1 - Removing and installing rear final drive

Remaving

ya
- Remave parts of exhaust system behind the front exhaust pipe

=> Avant RS2; Repair group 26; Removing and installing parts of exhaust systemRemoving and installing parts
of exhaust system

- -» Remove heat shield -1- -arrows-,
- Remove heat shield next to the rear final drive.

13.1 - Removing and installing oil seals for flange shafts 2 1 1
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- > Check whether there is a factory marking (paint spots -amows-) on the propshaft flange and the flange
on the rear final drive. !f not, mark the posifion of the propshaft flange -A- in relation to the rear final drive
-arrow B- with paint.

- Slacken bolts on propshaft flange.

S == S Pt
A S Vﬁv—’ N

I

- -» Tie up propshaft to handbrake cable bracket with wire.

kY ===

- - Unbolt heat shield -1- for differential lock actuator -arrows A and B-.

21 2 39 - Final drive, Differential rear
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/y ; 1.//
- -> Using a screwdriver, prise off circlip -arrow- on connecticn between differential lock actuator and differ-

ential lock.
- Take out connecting pin from above.

=
i

- Unclip electrical wiring and hoses for differential lock actuator.
- => Unbolt bracket -2- for vacuum unit and switch for differential lock on rear final drive -arrow B-.
- Move bracket clear to the side with wiring and hoses connected, and tie up with wire.

]

- Unbolt left and right drive shafts from rear final drive and tie up

=> Running gear, Four-wheet drive; Repair group 42;Removing and installing drive shaftRemoving and in-
stalling drive shaft

- Support final drive with gearbox jack V.A.G 1383 A.
- -> Unscrew bolis -arrows- on front cross member for rear final drive.
- Detach front cross member.

14.1 - Removing and installing rear final drive 21 3
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A - Cross member to body
B- Cross member to rear final drive
—~ C- Cross member to rear final drive

- Push cross member towards the left and take it out downwards to the right.
- Lower final drive on gearbox jack.

Installing

Instaliation is carried out in the reverse order, when doing this note the following:

Notes:

iz
N

+ -> To prevent imbalance, the flanges on the propshaft -A- and on the rear final drive -B- must be installed
so that the paint markings are in alignment -arrows-.

+ Renew gaskst between propshaft and flange on rear final drive (pull off backing foil and stick gasket onto

flange shaft). The surface must be free of grease.

2 1 4 39 - Final drive, Differential rear
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+ After detachingthe propshaft, it is important to clean the remaining locking compound out of the threads in
the flange shaft on the rear final drive. If this is neglected, the new bolts can seize when they are screwed
in and shear off later if they have to be removed,

+ The threadscan be cleanad with a thread tap.
+ Renew propshatft bolts (self-locking).

- Align exhaust system free of stress

=> Avant RS2; Repair group 26; Aligning exhaust system iree of stressAligning exhaust system free of stress

- Top up gear oil in rear final drive and check oil level => Page 197 .

Tightening torques

Component Nm
Propshaft to final drive 55
(input flange) M8

Front cross member for rear final drive to body | 40
M10

Front cross member for rear final drive with brack-| 20

et for exhaust system
to body M8

Rear crass member for rear final drive to subframe
M10

50

Rear cross member {o rear final drive M10 55
Drive shaft to rear final drive M10 80
Heat shield for differential lock actuator to bracket| 10
Bracket for vacuum unit to rear final drive M8 25

14.2 - Securing rear final drive to repair stand

VWsap

- -» Secure complete rear final drive on a repair stand with bracket VW 540.

14.1 - Removing and installing rear final dnve 2 1 5
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15 - Dismantling and assembling rear final drive

15.1 - Dismantling and assembling rear final drive

15.2 - Assembly overview

Noles:

+ Removing thrust tube from rear final drive with final drive installed
=>Page 199.

+ Removing thrust tube from rear final drive with final drive removed
=>Page 217.

Locking collar

Synchro-hub

Cluich body for differential lock
Selector fork

W N

21 6 39 - Final drive, Differential rear
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5 Final drive housing
6 Sleeve

7 Final drive support
8 Flange shaft

+

Removing=>Page 205

9 Drive pinion

*
*

Paired with crown wheel
Removing and installing
=» Page 236

10 Cover for final drive
11 Differential with crown wheel

*
4
*

L4

Must be removed before dismantling drive pinion
Crown wheel is mated to drive pinion

Removing and instailing

=>Page 219

Dismantling and assembling

=> Page 226

Removing thrust tube from rear final drive

» Rear final drive removed

15.2 - Assembly overview 2 1 7
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Sacure rear final drive to repair stand=>Page 215.

Place drip tray underneath to collect oil.

Drain gear oil.

Remove bolts securing the thrust tube to the rear final drive housing.

AY0214

- -> Pull off thrust tube with flange shaft ; when doing this, support thrust tube.

2 1 8 39 - Final drive, Differential rear
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15.3 - Removing and installing differential

Notes:

+ Secure final drive on a repair stand => Page 39-97.
General repair instructions =>Page 9.
+ Adjustments are required when replacing components marked 1) => adjustment overview Page 256 .

.

1 Breather
+ Insertion depth=>Fig. 1
2 Final drive housing1)
+ With drive pinion
+ Removing and installing drive pinion
=>Page 236

15.3 - Removing and installing differential 2 1 9
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3 OQuter race for large taper roller bearing 1)
+ Removing and driving in
=> Fig. 235
4 Shim "81"
+ Note thickness
+ Adjustment overview => Page 256
5 Cover for final drive 1)
+ Seal with sealing paste
AMV 188 200 03
+ Instaliation position: magnet towards the bottom
6 Bolt-25Nm
7 Seal, right
+ Removing=>Page 209
+ Drive in with 2062 as far as stop
=>Page 210

220 39 - Final drive, Differential rear
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. “3’

8 Taper head bolt M8 - 10 Nm +1/4turn (90°) further
9 Flange shaft, right
+ Removing => Page 225
10 Qil filler plug- 25Nm
11 Magnet
+ Installation position=>Fig. 2
12 Clip for magnet
+ instaliation position=>Fig. 2
+ Always renew
13 Differential with crown wheel 1)
+ Removing => Page 224
+ Dismantling and assembling
=> Page 226
14 Qil drain plug - 25 Nm

15.3 - Remaving and installing differential 22 1
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15 Outer race for small taper roller bearing 1)
+ Driving out and driving in => Fig. 235
16 Shim "s2"

+ Note thickness
+ Adjustment overview => Page 256

17 Shim for clutch body
+ Determining thickness
=>Fig. 252
18 Clutch body for differential lock
¢ Installation position
=>Fig. 252
19 Locking collar

+ Installation position: shoulder towards clutch body
+ Remove and install together with selector fork

222 39 - Final drive, Differential rear
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20 Seal, left
+ Removing=>Page 209
+ Drive in with 3066 as far as stop
=>Page 210
21 Shim for flange shaft
+ Take care not to lose shim when dismantiing
+ Determining thickness
=»>Page 252
+ Adjustment overview
=>Page 256
22 Flange shaft, left
+ Removing => Page 225
+ Adjusting=>Page 252
23 Taper head bolt M8 - 10 Nm +1/dturn (96°) further

15.3 - Removing and installing differentiat 223
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->Fig.1 Insertion depth for breather sleeve

¢ Distance a=11mm

->Fig.2 Installation position of magnet

- Always fit new clip when performing repairs.

Removing
+ Rear final drive removed
- -» Secure complete rear final drive on a repair stand with bracket VW 540.

- Place drip tray underneath to collect oil.
- Drain gear oil.

224 39 - Final drive, Differential rear
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&
2t | ! ]
- > Remove left and right-hand flange shafts.
- To Ioosen the securing bolt, serew two bolis into the flange shaft and counter-hold with & lever.
- Mark flange shafts (left and right) and pull out.
- Remove clutch body for differential lock=>Page 246 . Selector fork and locking coliar remain in final drive.
- Unscrew securing bolts from cover for final drive.
- Take cover for final drive off axle housing and remove differential.

Installing
Install in reverse order.

Insert differential.

Clean sealing surface and coat with sealing paste AMV 188 200 03.

Fit finai drive cover on axle housing and tighten bolts in diagonal sequence.
Install clutch body for differential lock with correct shim=>from Page 246 .
Fill space between sealing and dust lips with multipurpose grease.

Fit flange shafts and tighten.

Note:
A shim is fitted between differential and right flange shaft.

- Top-up gear oil in rear final drive and check oil level => Page 197 .

15.3 - Removing and installing differential 225
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15.4 - Dismantling and assembling differential

—~.  Notes:

+ General repair instructions =>Page 2.
+ Replace both taper rofler bearings of the differential together. Use same make if possible.
+ Adjustments are required when reptacing components marked 1) => adjustment overview Page 256 .

1 Cover for final drive 1)
2 Final drive housing 1}

226 39 - Final drive, Differential rear
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3 Outer race for large taper rolter bearing 1)
+ Driving out => Fig. 9
+ Driving in => Fig. 10

4 Shim"S2"
+ Note thickness
+ Adjustment overview => Page 256

5 Inner race for small taper roller bearing 1)
+ Pulling out => Fig. 2
+ Pressing on => Fig. 4

6 Crown wheel bolt

+ Renew
+ Use only genuine bolts

+ Counter hold, then tighten using diagonal sequence to 80 Nm and then turn 45° further

15.4 - Dismantling and assembling differential 227
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2431089706

5 1

7 Differential housing 1)
8 Crown wheel 1)

+ Paired with drive pinion (final drive set)
+ Drive off differential housing with a drift => Fig. 5
+ |nstalling => Fig. 6
+ Heat crown whee! to 100 °C when instailing
9 Spring pin
+ Drive in flush

10 Inner race for large taper roller bearing 1)
+ Pulling off => Fig. 1
+ Pressingin => Fig. 3

228 39 - Finai drive, Differential rear
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11 Outer race for small taper roller bearing 1)
+ Driving out => Fig. 11
+ Driving in=>Fig. 12

12 Shim "$1"

+ Note thickness
+ Adjustment overview => Page 256

13 Threaded piece
14 Sun wheels
+ |nstalling => Fig. 7
+ Adjusting => Fig. 8
15 Planet wheels
+ Installing => Fig. 7

15.4 - Dismantling and assembling differential 229
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16 Shaft for planet wheels
+ Drive out with a drift
+ Drive in carefully so that the thrust washers are not damaged
+ Secure with spnng pin
17 Shim
+ Re-determining thickness => Fig. 8
18 Thrust washer
+ Check for cracks and chipping
19 Shim for flange shaft
+ Take care not to lose shim when dismantling
+ Determining thickness
=>Page 252
+ Adjustment overview
=>Page 256

230 39 - Final drive, Differential rear
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-> Fig.1

- Before applying puller, fit thrust plate VW 447 h on differential housing.

A-

Pulling off inner race for large taper roller bearing

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

> Fig.2  Pulling off inner race for small taper roller bearing

- Fit thrust plate 4¢-105 onto differential housing before fitting puller.

154 - Dismantling and assembling differential 231
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. ->Fig.3 Pressing on inner race for large taper roller bearing

- Heat bearing to approx. 100 °C, fitin position and press home.

->Fig4 Prassing on inner race for smalt taper roller bearing

- Heat bearing to approx. 100 °C, fitin position and press home.

232 39 - Final drive, Differentiat rear
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->Fig.5 Driving crown wheel off housing

->Fig.6 Installing crown wheel
- Use 2 centring pins -A- {local manufacture) as a guide.

Caution
Wear protective gloves.

- Heat crown wheel to approx. 100 °C and install.

L

->Fig.7  Installing differential bevel gears

- Insert sun wheels with correct shims => Fig. 8.

- insert planet wheels spaced 180° apart (stick thrust washers on with a small amount of grease) and rotate
into position -arrow-.

- Locate thrust washers and planet wheels so they are aligned with the holes.

- Insert threaded pieces.

- Drive in shaft for planet wheelsinto final position and secure.

15 4 - Dismantling and assembling differential 233
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->Fig.8 Adjusting differential bevel gears

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

Nots:
Do not now interchange bevel gears and thrust washers.

. Press planet wheels outwards and check play of sun wheels by hand -armows-.

2 Adjust play by inserting an appropriate shim.
- Specification: max. 0.10 mm

Note:

-> The adjustment is aiso correct if no further play is perceptible, although it is still possible to rotate the differ-
ential bevel gears -armow-.

- Determine shim from tabie. Part numbers
=> Parts catalogue

The following shims are available:

Shim thickness {(mm)
0.50 0.70 0.90
0.60 0.80 1.00

234 39 - Final drive, Differential rear



Audi 80 1992 > (D
6-Speed Manuai Gearbox 01E Four-Wheel Drive - Edition 02.1997 Aud

>Fig.9 Driving outer race for large taper roller bearing out of final drive housing

- After removing check shims for damage.

->Fig.10  Driving outer race for large taper roller bearing into final drive housing

- Position outer race using VW 295 and light even blows with a hammer.
- Then drive in onto stop as shown in illustration.

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

- After removing check shims for damage.

15.4 - Dismantling and assembling differential 235
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~>Fig.12  Driving outer race for small taper roller bearing into cover

15.5 - Removing and installing drive pinion

Notes:

+ General repair instructions =>Page 9.

+ Secure final drive on a repair stand => Page 39-97.

+ Renew both taper roller bearings together. Use bearings made by same manufacturer if passible.
+ Removing differential

=>Page 219.
+ Adjustments are required when replacing components marked1)
=>Adjustment overview, Page 256 .

1 Drive pinicn nut

+ Slackening=>Fig. 1 and Fig. 2
Tightening => Fig. 11
Measuring frictional torque => Fig. 12
Locking => Fig. 13

* 4+

236 39 - Final drive, Differential rear
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Inner race for small taper rolier bearing 1)
+ Pressing out drive pinion => Fig. 3

+ |Installing == Fig. 10

Outer race for small taper roller bearing 1)
+ Pulling out =>Fig. 4

+ Pressing in => Fig. 2

Spacer sleeve 1)

¢+ Rensw

Final drive housing1)

Shim "83"

+ Note thickness

+ Adjustment overview => Page 256
Quter race for large taper roller bearing 1)
+ Driving out == Fig. 5

¢ Pulling in => Fig. 8

15.5 - Removing and installing drive pinion 237
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o
9 8 7 6

8 Inner race for large taper roller bearing 1)
+ Pressing of=>Fig. 6
+ Pressing on =>Fig. 7
9 Drive pinion 1)
+ Paired with crown wheel
+ Replace only in conjunction with crown wheel

é 205212

3304

238 39 - Final drive, Differentiat rear
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- Fig.1  Tools for slackening and tightening drive pinion nut

A-  Socket (32 mm)

->Fig.2 Slackening drive pinion nut

The final drive must be adequately supported (6.g. with V. A. G 1383 A) when slackening the drive pinion nut;
otherwise the threaded holes in the housing can be damaged.

->Fig4  Pulling out outer race for small taper roller bearing

A-  Counter support, e.g. Kukko 22/1
B- Intemal puller 46 ... 58 mm, e.g. Kukke 21/7

15.5 - Removing and installing drive pinion 239
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C- Assembly ring 10-$

->Fig.5 Driving out outer race for large taper roller bearing

- After removing check shims for damage.

->Fig.6 Pressing inner race for large taper roller bearing off drive pinion
A- Separating device 22 ... 115 mm, e.g. Kukko 17/2

->Fig7 Pressing inner race for large taper roller bearing onto drive pinion

- Heat bearing to approx. 100 °C, fit in position and press home.

=

240 39 - Final drive, Differential rear
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->Fig.8 Pulling in outer race for large taper rofler bearing
- Insert predetermined shim "S3" for drive pinion => Page 256 .

Note:
Marking "Oben’” (top) an thrust plate 3253/4 faces towards nut on fitting apphiance.

->Fig9 Pressingin outer race for small taper roller bearing

- Ol outer race
- Before pressing in, locate outer race in position withvW 295and30-205.

->Fig.10  Fitting inner race for small taper roller bearing anto drive pinion
- Insert drive pinion with new spacer sieeve.

Caution
Wear protective gloves.

- Heat inner race for small taper roller bearing to approx. 100°C.
- Prass drive pinion upwards and fit bearing onto drive pinion as far as stop.

15.5 - Removing and installing drive pinion 24 1
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->Fig.11  Tightening drive pinion nut and setting frictional torque

Notes:

+ Only increase tightening torque slowly and read-off frictional torque frequently. If the specified frictional
torque is exceeded, the spacer sleeve must be repiaced and the adjustment repeated. It is not possible to
reuse a spacar sleeve that has been excessively compressed.

+ The final drive must be supported (e.g. with V.A.G 1383 A) when tightening the drive pinion nut, otherwise
the threaded holes in the housing will be damaged.

\\'\—- V.AG 1383A

->Fig.12 Measuring frictional torque

A - Torgue gauge, commercially available, 0 ... 600 Nem
B- Socket (32 mm)

- The following frictional torques should be set:

New bearings Used bearings
250 ... 300 Nem 30 ... 60 Ncm

->Fig.13  Locking drive pinion nut

- Peen drive pinion nut with punch.

242 39 - Final drive, Differential rear
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16 - Servicing differential lock actuator

18.1 - Servicing differential lock actuator

16.2 - Removing and installing switch for differential lock

Noles:

. Thé switch for the differential lock is fitted in a trim panel in the centre console.
+ Checking function of switch for differential lock

=> Current flow diagrams, electrical fault-finding and fitting locations binder; Model year1992 &; Fauli-finding
prograrnme No. 36

- Carefully lever switch with trim panel out of centre console.
- Disconnect wiring.

NELE

_> Insert a small screwdriver between switch -A- and conductor plate -B- -arrow-,
Prise switch out of front catch by tuming screwdriver.

Take switch out of trim panel.

Conductor plate -B- can be removed from trim panel together with plug housing -C-.

16.3 - Routing hoses and pipes

Notes:

+ Hoses and pipes are supplied as replacement parts in one colour only. When installing, cut hose or pipe to
length and mark with a piece of adhesive tape of the appropriate colour (or identify with a written marking).
+ Position and length of hoses and pipes: .

=> Parts catalogue

16.4 - Removing and installing vacuum element

+ Final drive installed

16.1 - Servicing differential lock actuator 243
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Removing

- Slacken double clamp and disconnect exhaust system
=> Avant RS2: Repair group 26; Removing parts of exhaust systemRemoving parts of exhaust system

- Disengage main silencer and rear silencer from mountings.
- > Unbolt heat shield -1- for differential fock actuator -arrows A and B-.

- I-> ikJse a screwdriver to lever off cirelip from connection between differential lock actuator and differential
ock.

- Take out connecting pin from above.

- Unclip electrical wiring and hoses for differential lock actuator.

5 - —t

-~ > Unbolt bracket -2- for vacuum unit and switch for differential lock on rear finat drive -arrows B-.
- Pull vacuum hoses off vacuum unit - note colour coding.
- Unbolt vacuum unit from console.

244 39 - Final drive, Differentiat rear
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installing

-> Note colour coding of vacuum hases:
- Yellow hose to connection -1-
- Blue hose to connection -2-
- Adjust clevis on vacuum unit
=>Page 249,

Tightening torques

Component

Nm

Heat shield for differential lock actuator to bracket| 10

Bracket for vacuumn unit to rear final drive M8

25

Vacuum unit to bracket M5

25

Double clamp on exhaust system

40

16.4 - Removing and installing vacuum element 245
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16.5 - Dismantling and assembling differential lock

8 9 10 11 1213 14
‘ ’ i : |
) !

RN

Q)&. . I YI‘I ;

Notes:

+ Can be dismantled with final drive installed

« The differential lock in the rear final drive can be engaged at speeds up to 25 km/h via a control unit. Itis
disengaged automatically at speeds above 25 km/h.

+ Fault-finding for the differential lock

;> %usrrent flow diagrams, fault-finding and fitting locations binder; modet year1992 #&;Fault-finding programme
o.

246 38 - Final drive, Differential rear
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9 10 11 1213 14
|

A30-0209
1 Boot
+ Toremove and install, remove bracket with vacuum element
=>Page 243
2 Clamp

+ Secures boot to selector fork
3 Vacuum hose {yellow)

+ Fit onto outer connection on vacuum unit
4 Vacuum hose (blue)

+ Fit onto inner connection on vacuum unit
5 Vacuum unit

+ Removing and installing
=>Page 243

16.5 - Dismantiing and assembling differential lock 247
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(=

Bracket
¢ For vacuum unit
Boit - 10 Nm
Boit - 10 Nm
Heat shield
0 Bolt-3.5Nm
+ Qty. 3
+ With corrugated washer
+ Secures vacuum unit to bracket

11 Grommet
¢ Qty. 2
12 Circlip
+ Fit onto pin

- 0o~

248 39 - Final drive, Diffarential rear
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25 24
>

13 Clevis

+ Adjusting
Final drive must be fully assembiled

Remove pin from selector fork
Turn clevis se that operating travel of vacuum element moves selactor fork all the way to its two end

positions (trunnion bolt -ltem 24 - serves as the stop).

14 Pin
15 Taper head bolt - 10 Nm +1/4turn (90°) further

16 Flange shaft, left

[

16.5 - Dismantling and assembling differential lock 249



CIOTE) Audi 80 1992 >

6-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997

8 9 10 11 12 13 1

17 Shim for flange shaft
+ Take care not to lose shim when dismantiing
+ Determining thickness
=>Page 252
18 Seal
+  Always renew
+ Removing and installing
=>Page 208
19 Selector fork
+ Remoave and install together with locking collar
20 Locking coltar

+ Instaliation position: shoulder faces towards clutch body
+ Remove and install together with selector fork

250 389 - Final drive, Differential rear
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{
|
}

25 24

21 Clutch body for differential lock

+ Installation position=>Fig. 1
22 Shim for clutch body

+ Determining thickness=>Fig. 2
23 Trunnion bolt - 35 Nm

+ Guide for selector fork
24 Trunnion bolt - 35 Nm

+ Stop for selector fork
25 Trunnion balt - 35 Nm

+ Guide for selector fork

6.5 - Dismantling and assembling differential Jock 251
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->Fig.1  Installation positionof clutch body

Note:
Shown in illustration with differential removed.

Oil grooves -arrows- on differential and clutch body must be aligned.

->Fig.2 Determining thickness of shim

- Measure distance -b-.
- Select required shim from table. Part numbers

=> Parts catalogue
Distance -b- Shim thickness (mm)
0.00...4.10 no shim
4.11...440 0.3
4.41..470 0.6
471..4.90 0.9

16.6 - Adjusting left flange shaft

Notes:

+ This adjustment is only required if the left flange shaft, the differential housing or the differential bevel gears
are being replaced.

+ The purpose of the adjusiment is to obtain a clearance {-¥-) of 0.2 ... 0.5 mm between flange shaft and
differential housing. This is necessary to ensure free running and reliable operation of the differential lock.

252 39 - Final drive, Differential rear
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Determining shim "u"

U.

V39-0680 !

> Measure clearance -y- between flange shaft and differential housing as follows:

-> Secure dial gauge to rear final drive with universal dial gauge bracket VW 387.

Press flange shaft in towards differential. Apply dial gauge to flange shaft and set to "0" with 1 mm preload.
Pull out flange shaft in direction of arrow, and read off the clearance indicated.

- Specification: 0.2 ... 0.5 mm

If clearance is too small, install correspondingly thicker shims; if clearance is too farge, install correspond-
ingly thinner shims.

Select required shims from table. Part numbers

=> Parts catalogue

Available shims

Shim thickness (mm)

0.3 | 0.6 I 0.9

17 - Adjusting drive pinion and crown wheel

17.1 - 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

ofthefinal 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 moving the drive pinion in an axial direction and at the same time lifting the
crown whesl out of the zero-play mesh position by the amount necessary to maintain the backlash within
the specified tolerance.

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

16.6 - Adjusting left flange shaft 253
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+ The doviation (tolerance)'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) may only be replaced together as a matched pair.

+ QObserve the general repair instructions for taper rolier bearings and shims.

17.2 - Adjusting and marking of gear sets

N39-D435_

identification "0937" signifies Cerlikon gear set with a ratio of 37:9.
Pairing number {312) of final drive set.

3 Deviation (tclerance) " is based on the test machine master gauge used in the production. The deviation
"Mis glgvays given in 1/100 mm. Example: "25" signifies
r=0.25mm

N s

Ro- Length of master gauge used on test machine
Ro =53.15 mm

254 39 - Final drive, Differential rear
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R- Actual distance between centre axis of crown wheel and face of drive pinicn at the point of quietest

running for this particular gear set.
R=Ro+r
Vo- Hypoid offset

17.3 - Recommended sequence for readjusting final drive set

T(rj\e following work sequence is recommended to save time when the drive pinion and crown wheel have fo be
adjusted:

1) Determine total shim thickness "Stotal" for "S1" +
"S2" for the spacified preload for taper roller bear-
ings for differential.

2.) Determine total shim thickness "S3" to reproduce
the installation position for the drive pinion deter-
mined on the test machine in production.

3.) Distribute total shim thickness "Statal” for "S1"+
"32" 5o that the specified backiash exists between
crown wheel and drive pinion.

17.2 - Adjusting and marking of gear sets 255
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Note:

Overview of components and shims =>Page 257 .

17.4 - Adjustment overview

Nots:

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

to be adjusted:
Part renewed: Crown wheel |  Drive pinion Backlash Left flange shaft
\ "S1U+HS2" 1) "$3" 1) 0.12..0.22 mm | =>Page 252
=> Page 264 | via deviation "r" | =>Page 266
=>» Page 257

Final drive housing X X X

Differential housing X X X
Taper roller bearing for drive pinion X X

Taper roller bearings for differential X X

Final drive set 2) X X X

Cover for final drive X X

Flange shaft X
Differential bevel gears X

1} Shims:; installation position => Page 257 .

2)

Drive pinion and crown wheel; only renew tagether.

2 56 39 - Final drive, Differential rear
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17.5 - Position of shims

V38-0850
Note:
Adjustment overview when renewing individual components of final drive
=>Page 256 .

$1-  Adjustment shim for crown wheel in cover for final drive
82 - Adjustment shim for crown wheel in final drive housing .
§3-  Adjustment shim for drive pinion in final drive housing

18 - Adjusting drive pinion
18.1 - Adjusting drive pinion

Notes:

+ Before adjusting drive pinion, adjust crown wheel {determine total shim thickness "Stotal" for shims "S1" +
"S2" => Page 264 .

17.5 - Position of shims 257
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+ Re-adjustment of the drive pinion is only necessary if the final drive set, taper roller bearing for drive pinion
or housing for final drive is replaced =>Page 256 .

Detarmine thickness of shim "S3"

W35 9910

(Setting preload of taper roller bearings for drive pinion)

- Secure final drive on a repair stand.
- . -> Pull outer race for large taper roller bearing into housing without shim.

Note:

Thoroughly oil bearing race and bearing seat in housing.

3082
- > Pull outer race for small taper roller bearing into housing.

Note:

Thoroughly oil bearing race and bearing seat in housing.
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N

. ->Insert drive pinion without spacer sleeve.
- Heat inner race for taper roller bearing to approx. 400 °C and fit onto drive pinion.

Caution
Wear protective gloves.

Nole:

Only install spacer sloeve for final frictional torque measurement (after determining shim "S3°).

B

- -» Press taper roller bearing fully home.

A- Wooden block used to support drive pinion
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- ->Tighten drive pinion nut until the following friction torgue is obtained.

New bearings Used bearings
250 ... 300 Nem 30...60 Nem
Note:

The finai drive must be supported (e.g. with V.A.G 1383 A) when tightening the drive pinfon nut otherwise the
threaded holes in the housing will be damaged.

V.A.G 1383A

> Torque gauge, commercially available, 0 ... 600 Ncm
Extension with 32 mm socket

- -> Set adjustment ring of universal mandrel VW 385/1.
- Distance "a"=75mm

- Set sliding adjustment ring.
- Distance "b" =35 mm

- -> Assemble universal mandre! as illustrated:

- Dial gauge extension VW 385/20 = 3 mm long
- Set universal master gauge VW 385/30.

- Ro=5315mm
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- Set diat gauge (3 mm measuring range} to "0" with 2 mm preload.

Note:

Before performing following measurements tum drive pinion at feast five turns in both directions, so that the
taper rofler bearings settie. Otherwise a false reading will be obtained.

- -> Plage end measuring plate VW 385/33 onto drive pinion head.
- Remove master gauge VW 385/30 and insert mandrel into housing.
- The centring disc 385/3 faces towards cover for final drive
Fit cover for final drive and tighten 4 bolts.
Using the adjustable ring, move 2nd centring disc out as far as possible so that the mandre! can still just be
turned by hand.

Determining dimension "e"

- -> Turn mandret until the dial gauge point touches ihe end measuring plate on drive pinion head, then
measure maximum deflection (return point). The measured value is dimension "e" (in red scale).
- Measurement in following example: "&¢" = 1.60 mm

Note:

Dimension "e" is required {o determine thickness of shim “83".

- After removing universal mandrel, check onca again whether the dial gauge reads "0" with 2 mm preload
when master gauge VW 385/30 is in place - otherwise repeat the measurement.

18.1 - Adjusting drive pinion 261



CEYE) Audi 80 1982 >
Auor 6-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997

Determining shim thickness "S$3"

Formula:
“Sa" = llell - IllJl
e = Measured value => Page 261
r = Deviation (tolerance): marked on crown wheel
in 1/100 mm
Example:
Determined value "e" 1.60 mm
- Deviation "r 0.42 mm
= Thickness of shim "S3" 1.18 mm

- Determine shim(s) from table. Part numbers

=> Parts catalogue

The following shims are available for "S3"

Shim thickness (mm) 1)
0.95 115 1.35
1.00 1.20 1.45
1.0 1.25 1.50
1.10 1.30 1.55

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

- Remove universal mandrel.

- Remove drive pinion and outer race for large taper roller bearing and reinstall with datermined shim(s) and
spacer sleeve => Page 236 .

- Insertinner race for small taper roller bearing and tighten drive pinion nut until specified frictional forque is
achieved => Page 236.

Note:

Increase tightening torque slowly and check friction forque al reguifar intervals. If the specified friction torque is

exceeded, the spacer sleeve must be renewed. A spacer sleeve which has been compressed too far cannof

be reused.

Set to following frictional torques:

New bearings Used bearings
250 ... 300 Nem 30 ... 60 Nem
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Performing check measurement
Checking dimension “r"

- Turn drive pinion at least 5 turns in both directions,
- -»Insert universal mandrel and perform check measurement.
- the shims have been correctly selected, the dial gauge should now show the value of 'r" as marked on
the crown wheel, reading anti-clockwise in the red scale, within a tolerance of £ 0.04 mm.

a punch through the oil drain hole.

-> Renew O-ring -A- in cover.

Install flange for propshaft and cover for final drive.
Drive in flange shaft with drift 3176,

Tighten 2 countersunk bolts -B- for cover to 25 Nm.
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Measure radial run-ot at flange for propshaft and mark accordingly=>Page 192 .

19 - Adjusting crown wheel

19.1 - Adjusting crown wheel

(Adjusting differential}

Repairs after which the crown wheel must be adjusted

=>Page 256.

Determining total shim thickness "Stotal” for shims "S1" +"82"

(Setting preload of faper roller bearing for differential)

« Drive pinion removed or crown wheel dismantled from differential housing

- Remove seal and left and right differential outer races for taper rofler bearings and take out shims => Page

235. .
- Drive left outer race for taper roller bearing for differential {housing side) with shim "S2" into final drive
housing => Page 235 . For measurement purposes an *$2*" shim 1.00 mm thick {2 shims, 1 of 0.80 mm

and 1 of 0.20 mm).

Nofe:

For measurement purposes a shim "S2" of 1.0 mm is initially inserted which will be designated "S2™" in the

following. After determining the backlash "82™" will be replaced by the correct "52".

- Drive cuter race for right-hand taper rofier bearing for differential (cover side) without shim in onto stop =>
Page 235.

- Insert differential into housing. The crown wheel is positioned an the right side (cover side}.
- Fit cover and tighten bolts to 25 Nm,

- -» Install special tools VW 521/4 and 521/8 onto housing side in differential housing.

- Turn cover side of differential housing upwards.

. Tumn differential 5 turns in both directions to settle the taper roller hearing.
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- Place measuring plate VW 385/17 onto differential.

- -> Assemble measuring tools.

A-
B-

Dial gauge extension approx. 30 mm long

Hexagon bolt M8 x 45

- Set diat gauge extension onto centre of plate.

ag-oaa

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

Set dial gauge (3 mm measuring range) to "0" with 1 mm preload.

- Measurement in following example: 0.50 mm

Note:

If the measurement has to be repeated, the differential must be turned five turns in each direction again so that
the taper roller bearings setie.

Formula:

"Stotal” = "$2*" + measurement + bearing preload

for shims "S1" + "82"

Example:

Inserted shim(s) "S2*" 1.00 mm
+ Measured value 0.50 mm
+ Bearing preload (constant) 0.30 mm
= Total shim thickness "Stotal” 1.80 mm

Determining thickness of shim "S1*"

Notes:

+ The preliminary adjustment shim "$1*" will be replaced with the final shim "S1" after determining the back-

lash

+ The total shim thickness "Stotal” remains unchanged.

Formula:
IIS1M

= "Stotal" - "S2*"

19.1 - Adjusting crown wheel 265



(YHY) Audi 80 1982 >
Aud: b-Speed Manual Gearbox D1E Four-Wheel Drive - Edition 02.1997

Example:
Total shim thickness "Stotal” 1.80 mm
for shims 31" + "52"
- Inserted shim{s) "S2*" 1.00 mm
= Thickness of shim "S1*" 0.80 mm

- Determine shim(s) from table => Page 268 .

Measuring frictional torque (check)

+ Drive pinion removed
« Differential fitted with shims "S1*" and "S2*"

. ->Fit torque gauge 0 ... 800 Ncm -A- onto differential.
- Read off frictional torque.

Frictional forque specifications:

New bearings Used bearings
250 ... 300 Nem 30 ... 60 Nem

Note:

Ifthe final drive set (drive pinion and crown wheel) is being re-adjusted, the adjustment of the drive pirfon should
be performed naw, and the adjustment checked=>Page 257.

Adjusting backlash

{Positicning crown wheel in final drive housing)

+ Drive pinion with shim "S3" installed
« Differential with shims "S1*" + "$2*" instalied

. Insert differential in final drive housing, install cover and tighten all bolts to 25 Nm.

R Ed
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. Turn differential 5 turns in both directions to settle the taper roller bearings.

-> Assemble measuring equipment.

Use dial gauge extensicn VW 382/10 (8 mm flat).

Set measuring lever VW 388 to dimension "a" = 60 mm.

Determine play between the teeth flanks as follows:

- Turn crown wheel until it makes contact with a tooth fank (end of backiash travel).
- Set dial gauge to "0" with 1 mm preload.

- Turn crown wheel back until lying against an opposite tooth flank (backlash).
- Read off backiash and note value.
- Turn crown wheel through 90° and repeat measurements a further 3 times.

Note:

If the individual measurements differ by more than 0.06 mm from each other, the installation of the crown wheel
or the final drive set itself is not correct. Check installation, replace final drive set if necessary.

Detemmining average backlash

Example:

15t measurement 0.28 mm
+ 2nd measurement 0.30 mm
+ 3rd measurement 0.30 mm
+ 4th measurement 0.28 mm
= Sum of measured values 1.16 mm

» Result: The average backlash is 1.16 /4 = 0.29 mm

Determining thickness of shim "$2"

Formula:
"s2" = "§2" - backlash + lift
Example:

inserted shim "52*" 1.00 mm
- Average backlash 0.29 mm
+ LIft (constant) 0.15 mm
= Thickness of shim "S2" 0.86 mm

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

The fallowing shims are available for "S2"

Shim thickness (mm) 1)
0.15 0.60 1.50
0.20 0.65 1.65
0.25 0.80
0.55 1.35

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

Determining thickness of shim "S81"

Formula:
rlS1ll - IStotaIll - "32"

19.1 - Adjusting crown wheel 267



D Audi 80 1992 >

Audi  8-Speed Manual Gearbox 01E Four-Wheel Drive - Edition 02.1997

Example:
Total shim thickness "Stotal" 1.80 mm
for "S1" + "S2"
- Thickness of shim "$2" (.86 mm
= Thickness of shim "S1" 0.94 mm

- Determine shim(s) from table. Part numbers
=> Parts catalogue

The following shims are available for "S1"

Shim thickness (mm} 1)
0.15 0.50 1.50
0.20 0.80°
0.25 1.00

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

-> Performing check measurement

+ Drive pinion with shim "$3" installed
+ Differential with shims "S1" + "82" installed

Turn differential 5 tums in both directions so that the taper roller bearings settle.
Measure backlash four imes on circumference.
Specifications: 0.12 ... 0.22 mm

Notes:

+ [fthe backiash lies outside the tolerances, the adjustments must be repeated, but the totat shim thickness

"Stotal" must remain unchanged.
¢+ The individual measurements must not differ by more than 0.06 mm from each other.
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