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Repair Manual
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This repair manual contains information published for use in the repair and servicing of the
1992 and later Audi 100, A6, S4 and S6 models imported into the USA and Canada.

CAUTION!

Before attempting any work on an Audi sold in the USA or Canada, first determine
whether the service or repair procedure you wish to use is applicable to USA or Canada
models. The use of procedures and specifications that are not intended for use in
connection with USA or Canadian Audi models may endanger the safety of persons
servicing the vehicle or be defrimental to the safe operation of the vehicle.

Part numbers mentioned in these procedures are for reference only. Always check with
your authorized Audi retailer to verify part numbers. :

Note:
This booklet supersedes the microfiche Repair Manual, 100/54/A6/56 From 1992

(Oct. 1, 1994): Fiche 1 of 18 (W42-544-192-F3), Repair Groups 00, 10, 13, 15, 17,
19, 20, 21 and 26.

Printed in the United States of America

©1995 AUDI OF AMERICA, INC.

i rved. Information contained in this manual is based on the latest information
:\l:arllgm: I;st?m time of printing. The right is reserved to make changes at any time without
otice. No part of this manual may be reproduced, stored in a retrieval system, or transmitted
::1 any'form or by any means, electronic, mechanical, photocopying, recording or otherwise,
without the prior written permission of the publisher.




Introduction

This repair manual booklet covers general information, Repair Group 00,

and the 2.8 Liter V6 engine (engine codes AAH and AFC), Repair Groups
00, 10, 13, 15, 17, 19, 20, 21 and 26.

It supersedes these Repair Groups in the Oct. 1, 1994 microfiche Repair
Manual, 100/S4/A6/S6 From 1992, Fiche 1 of 19 (W42-544-192-F3).

Important!

The contents of this manual have been and will continue to be updated
by Technical Bulletins. This manual has been updatedtoinclude informa-
tion from Technical Bulletins available at the time of printing that specifi-
cally cover changes or additions to repair procedures and specifications,
but Technical Bulletins covering other important information, and those
that have been created since the printing of this manual, are notincluded.
Before using this manual, be sure to look up the latest Technical Bulletins
on OTIS, paper or microfiche.




Please read these WARNINGS and CAUTIONS before
proceeding with maintenance and repair work.

e If you lack the skills, tools and equipment, or a
suitable workshop for any procedure described in
this manual, we suggest you leave such repairs to
an authorized Audi retailer or other qualified shop.
We especially urge you to consult an authorized
Audi retailer before beginning repairs on any
vehicle that may still be covered wholly orin part by
any of the extensive warranties issued by Audi.

e Audi is constantly improving its vehicles and
sometimes these changes, both in parts and
specifications, are made applicable to earlier
models. Therefore, part numbers listed in this
manual are for reference only. Always check with
your authorized Audi retailer parts department for
the latest information.

¢ Never work under a lifted vehicle unless it is
solidly supported on stands designed for the
purpose. Do not support a vehicle on cinder blocks,
hollow tiles or other props that may crumble under
continuous load. Never work under a vehicle that
is supported solely by a jack. Never work under the
vehicle while the engine is running.

* If you are going to work under a vehicle on the
ground, make sure that the ground is level. Block
the wheels to keep the vehicle from rolling.
Disconnect the battery negative terminal (ground
strap) to prevent others from starting the vehicle
while you are under it.

e Never run the engine unless the work area is
well ventilated. Carbon monoxide (CO) kills.

¢ Tie long hair behind your head. Do not wear a
necktie, a scarf, loose clothing, or a necklace \fmen
you work near machine tools or running engines.
If your hair, clothing, or jewelry were to get caught
in the machinery, severe injury could result.

* llluminate the work area adequately but §afely.
Use a portable safety light for workjng inside or
under the vehicle. Make sure the bulb is e_nclosad
by a wire cage. The hot filament of an accidentally

broken bulb can ignite spilled fuel or oil.

® Finger rings should be removed so that they
cannot cause electrical shorts, get caught in
running machinery, or be crushed by heavy parts.

® Disconnect the battery negative terminal
(ground strap) whenever you work on the fuel
system or the electrical system. Do not smoke or
work near heaters or other fire hazards. Keep an
approved fire extinguisher handy.

® Any time the battery has been disconnected on
an automatic transmission vehicle, it will be
necessary to reestablish Transmission Control
Module (TCM) basic settings using the VAG 1551
Scan Tool (ST).

¢ Forvehicles equipped with an anti-theft radio, be
sure of the correct radio activation code before
disconnecting the battery or removing the radio. If
the wrong code is entered when power is restored,
the radio may lock up and become inoperable, even

if the correct code is used in a later attempt.

¢ Do not attempt to work on your vehicle if you do
not feel well. You increase the danger of injury to
yourself and others if you are tired, upset or have
taken medicine or any other substance that may
impair you or keep you from being fully alert.

e Always observe good workshop practices.
Wear goggles when you operate machine tools or
work with battery acid. Wear goggles, gloves and
other protective clothing whenever the job requires
working with harmful substances.

® Do not re-use any fasteners that are wom or
deformed in normal use. Many fasteners are
designed to be used only once and become
unreliable and may fail when used a second time.
This includes, but is not limited to, nuts, bolts,
washers, self-locking nuts or bolts, circlips, cotter
pins. Always follow recommendations made in this
publication. Always replace these fasteners with
new parts.

e Friction materials such as brake pads and clutch
discs may contain asbestos fibers. Do not create
dust by grinding, sanding, or by cleaning with
compressed air. Avoid breathing asbestos fibers
and asbestos dust. Breathing asbestos can cause
serious diseases such as asbestosis or cancer, and
may result in death.
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Technical data
Engine code

The engine code
stamped onthe rig
cylinder head and

letters as well as the serial number are
ht hand side of the engine block between the
the power steering pump.

In au_iditiun. an adhesive label on the drive belt cover lists the
engine code and engine number {serial number),

The engine code is also found on the vehicle data plate.

00-1

Engine modifications

Engines produced from approx. 8.94 have a lighter valvetrain,
a modified lubrication system, as well as various other modifi-
cations. These engines are identified by a punch mark (arrow)
on the lifting eye at the front of the left-side cylinder head or...

... by a recess in the lifting eye (arrow).

00-2



Engine specifications

——

Engine code AAH AAH/AFC ‘m
Manufactured from: 11.91 approx. 8.94 “—-\\
to: approx. 8.94 5.95
No. of cylinders 6 6 —‘?—\
Displacement liters 271 2771 T
Output W@ RPM | 128@5500" | 128@55007 | 134 !
Hp @ RPM 174 @ 5500 " 174 @ 5500 1 174 g gguu N
Torque Nm@RPM | 250@30007 | 250@30007 | 245 08
Ftlb @ RPM 184 @ 3000 V 184 @ 3000 130%3833"
1
Bore diameter mm 82.5 82.5 _—__B—z_g-"“""
Stroke mm 86.4 86.4 __"“3‘6-4----.._
Compression ratio 10.3:1 10.3:1 _—'I-l-]-E-T—"""
Valve timing: at 1 mm valve e—— !
lift and 0 mm valve clearance
Intake opens after TDC 4° 10.50° 10.50°
Intake closes after BDC 42° 45.45° 45.450
Exhaust opens before BDC 42° 37.50° 37.50°
Exhaust closes before TDC 2° 2.55° 2 550
RON minimum 95 a5 91
1) parformance with RON 98 super (premium) lead-free gasoline
00-3
Engine code AAH AAH/AFC AFC
Fuel injection system Multiport Fuel Multiport Fuel Multiport Fuel
Injection (MFI) Injection (MFI) Injection (MFI)
On Board Diagnostic Yes Yes Yes
Oxygen Sensor (02S) control Yes Yes Yes
Knock sensor control Yes Yes Yes
Three Way Catalytic Converter(s) Yes Yes Yes
Exhaust gas turbocharger No No __hio________
Exhaust Gas Recirculation (EGR) No No e

Note:

Vehicle is specially tuned for: low emissions.




Engine specifications

e skl AAH AAH/AFC CAFc T
Engine code e 11.91 approx. 8.94 595
Manufactured to:| approx.8.94
No. of cylinders g = 2
Displacement liters ik z ZL
N @ FPM 128 @ 5500 " 128 @ 5500 :: 128 @ 5500 1
Output Hp @ RPM 174 @ 5500 " 174 @ 5500 “ 174 @ ﬂ
wmomn | ey | TEIND | Mo
Bore diameter mm bEe et 32'5___:
Stroke mm i = e _
Compression ratio 10.3:1 il ossid =)
Valve timing: at 1 mm valve
lift and 0 mm valve clearance
e ° L]
Intake cioace aftey BOC a2 45.45° 45.45°
Exhaust opens before BDC 42° 37.50° 37.50°
Exhaust closes before TDC 2° 2.85° 2.85°
RON minimum 95 85 91
1) performance with RON 98 super (premium) lead-free gasoline
00-3
Engine code AAH AAH/AFC AFC
Fuel injection system Multiport Fuel Multiport Fuel Multiport Fuel
Injection (MFI) Injection (MFI) Injection (MFI)
On Board Diagnostic Yes Yes Yes
Oxygen Sensor (O2S) control Yes Yes Yes
Knock sensor control Yes Yes Yes
Three Way Catalytic Converter(s) Yes Yes Yes ]
Exhaust gas turbocharger No No No
Exhaust Gas Recirculation (EGR) No No Yes

Note:
Vehicle is specially tuned for: low emissions.
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Engine, removing and installing

Rules of cleanliness

CAUTION!

Whgnaver carrying out work on the fuel supply and fuel in-
.Ll;g:r:;; systems, carefully observe the following five rules of
ness.

1-Thoroughly clean fuel

system line and hose connections and
the surrounding area b

efore disconnecting.

2 - Place removed Components on a clean surface and cover.
Use plastic she

eting or paper. Do not use fluffy rags that could
leave lintl

3 - Carefully cover over or s

eal any components that have been
opened if repairs are not

carried out immediately.
4 - Install only clean parts:

Po not remove replacement parts from the packaging until
immediately before they are to be installed.

Do not use parts that hav

e been stored without packaging
(e.g. in toolboxes, etc.).

5 - When the fuel system is opened:

Avoid working with compressed air whenever possible.

Avoid moving the vehicle if possible.

10-1

Safety precautions

WARNING!

Ba sure the ignition is switched OFF, when:
¢ Disconnecting ignition wires

+ Disconnecting fuel injection system wiring

¢ Connecting or disconnecting test equipment leads
+ Disconnecting the battery

+ Washing the engine or engine compartment.

CAUTION!
BEFORE disconnecting the battery:
+ Stop the engine.

ro the ignition is switched OFF (also applies when
g f:nf:;cﬁng ﬂ;':baﬂwyl. Failure to do so may damage the
Engine Control Module (ECM).

¢ Be sure of the proper radio code (for vehicles equipped
with coded anti-theft radio).,

10-2




Removing
e The engine must be remqved from above, after being =
rated from the transmission.

Note: ;
hat are loosened or remo ved in order to removg

: ’ ' :
ﬂ:;tg,;;:f: fnusr be replaced or reinstalled in the same place
when the engine is installed.

CAUTIONI '
Determine correct radio anti-theft coding before

disconnecting the battery.

- Disconnect battery Ground (GND) strap.
The battery is located below the rear seat bench.
_ Remove noise insulation panel (7 fasteners).

_ Disconnect bracket for noise insulation panel on engine
mount.

10-3

~ Drain engine coolant at drain plug (arrow) using special tool
3247 or equivalent.

= Drain radiator using drain plug at bottom right of radiator.

~ Remove intake air dust between Mass Air Flow (MAF) sensor
and intake manifold.

~ Disconnect harness connectors from MAF sensor and Idie Aif
Control (IAC) valve.

= Remove intake air preheating hose.
= Remove EVAP canister purge regulator valve on MAF sensor

= Unclip air cleaner housing and remove with MAF senso-
Note;

Al illustrations are shown with covering removed.



-
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-

-

~ Remove cover on intake air housing, remove both screws,
push back and lift housing.

= Remove both positive crankcase ventilation breather hoses,
disconnect vacuum hose and remove intake air housing.

- Remove coolant hose between radiator and top of engine.

- Remove both covers for fuel injection lines on left and right _
sides.

~- Disconnect fuel injector harness connectors and place aside
at rear together with the covers.

10-5

— Remove ignition coil cover (arrow).
- Mark which ignition wires go to which spark plugs.

- Disconnect wires from ignition coil.

- Disconnect harness connectors (arrows) attached to bracket
on engine compartment bulkhead near plenum chamber.

- Cut tie-wraps and disconnect wires as necessary.

10-6




=

-

Remove ignition coils with ignition coil holder.

— Pull ignition coil wires forward (toward fan) and oyt i =
neath intake manifold.

_ Disconnect fuel supply line -1- and fuel return line -2. from
fuel rail.

10-7

~ Disconnect vacuum hose on intake manifold and remove
vacuum pump (if installed).

Disconnect accelerator pedal cable from throttle body and
move to one side.

Disconnect hose between EVAP canister purge regulator
valve and throttle body.

Disconnect Heated Oxygen Sensor {(HO2S) connector at right
and uncover wires.

Disconnect harness connector on plenum chamber at left.
rand

Disconnect harness connectors from oil pressure senso
oil pressure switch.

- Disconnect harness connectors for cruise control SY““T,'IIV“;

take manifold change-over valve (blue) and EGR
(brown).

~ Disconnect crankshaft position sensor harness connector ®
rear of left-side cylinder head.

: r.
= Disconnect harness connector from throttle position sen®?

m‘
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- . Clamp off en

2850, or equivalent special hose clamp. Pull off hose at pum
and holder at bottom, uncover. F i

gine coolant hose using tool 3094, Snap-On YA

- Remove cover for ribbed belt.

< - Disconnect pressure line from power steering pump (left
arrow),
- Use rag to absorb any oil spills.
10-9
I <4 - Remove coolant hose on right side, together with coolant

line.

- Remove nut from engine support.

<4 - Disconnect GND strap from right side engine support (right
arrow).

— Remove nut from engine support (left arrow),

10-10
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Relieve tension o1 ribbed belt, using drift 3204 1 securg
7 elt

- Remove ribbed belt.

pisconnect both heater hoses from engine at lgf;

rear,

— Remove air guide for generator.

— Remove clamp on oil pan.

CAUTION!
Make sure battery has been disconnected.

— Removegenerator (wires remain connected) and tie-up offto

one side.

10-11

- Unbolt starter and pull out toward rear (wires remain con-
nected).

- Tie-up starter to engine at one side.
- Remove crossmember.
_ Disconnect and remove three way catalytic converters.

— Remove clamp for A/C compressor line on cross member &t
front.

- Remove oil filter.

- Loosen and remove oil cooler from under oil filter.

_ Unscrew bolts and secure A/C compressor to one sid® with

wire.

CAUTION!

+ Disconnect brackets and mounting points only:

+ DO NOT open the air conditioning refrigerant circult

+ Refrigerant lines kink easily. g
¢ The A/C refrigerant circuit must only bé 0 :g and

cially trained technicians using the proPer
equipment. _/

1012 i
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= Unbolt engineftransmission flange at bottom and top.

~ Support weight of transmission using engine support brid
10-222A and hook 3147. - i .

(Shown with engine removed)

- Attach engine sling 2024A at right-rear and left-front of en-
gine, and secure.

Note:

In order to balance the engine’s center of gravity, the rail holes
of the engine sling must be arranged as illustrated.

- Attach workshop crane to engine sling.

10-13

- Lift engine slightly.

- Remove front engine support from side member (arrows)
{partially loosen applicable inner fender liner).

— Carefully lift engine while turning 10-222A until clear of right
mount.

~ Carefully pull engine forward until it is completely clear.

— Lift out starter after engine has been separated from trans-
mission.

— Lift engine up and out.

Mounting engine cylinder block on assembly stand

- Mount engine to stand using engine holder VW 540 along
with VW 540/1A.

CAUTIONI

DO NOT have the cylinder block mounted to the assembly
stand while measuring the cylinder bores (Repair Group 13).
The cylinder block is deformed by its own weight under
these conditions and such stress will result in false mea-
surements that are not accurste after the tension has been
relieved.

10-14




Installing

Engine is installed in reverse order of removal, also notjn
foi?av\ﬁng special conditions and steps: g the

_ Check clutch release bearing for wear and replace jf Neces.
sary.

_ Short blocks are supplied without sleeve in crankshatt,
vehicles with automatic transmission, tap sleeve into - P
before installing drive plate.

- Lightly lubricate clutch release bearing and transmission jp..
put shaft splines with G 000 100 grease. Do not grease guide
sleeve for release bearing.

- Check that alignment sleeves for cente ring engine and trans.
mission are properly installed in cylinder block. |nstg
sleeves if necessary.

~ Install engine on mounts without any pre-load and without
tension. Ensure proper alignment by rocking engine before
tightening engine mounts.

— Adjust ribbed belt = Repair Group 13.

- Fill with coolant = Repair Group 19.

10-15

WARNING!

Do not re-use any fasteners that are worn or deformed in
normal use. Many fasteners are designed to be used only
once and become unreliable and may fail when used a se-
cond time. This includes, but is not limited to, nuts, bolts,
Mwa':ha:s, self-locking nuts or bolts, circlips and cotter pins.
Mways follow recommendations given in this :

ays replace these fasteners with new parts.

—

— Observe tightening torque specifications.
= Align exhaust system without tension = Repair Group 26.
-C

hao:;act harness connectors on engine compartment bulk:

= Repai : 3 .
Grgu;: gluanual, 2.8 Liter V6 Fuel Injection & Ignition, Repair

= Check oil level in engine and automatic transmission.

10-18



Tightening to rques

Engine to transmission
M8
M10
Torque converter to drive plate
Left engine Support to side member
Right engine support

Generator (GEN) to mounting bracket
M8

M10

Three way catalytic converter to
exhaust manifold

A/C compressor to mou nting bracket

25 Nm
45 Nm
35 Nm
45 Nm
45 Nm

25 Nm
45 Nm
25 Nm

25 Nm

(18 ft Ib)
(33 ft Ib)
(221t Ib)
(33t Ib)
(33 ft Ib)

(18 ft Ib)
(33 ft Ib)
(18 ft Ib)

(18 ft Ib)

10-17




Ribbed belt and pulley,
assembly

Note:

¢ There are two different types of
ribbed belt, identified in this manual
as versions A and B.

+ Ribbed belt versions, identifying
= page 13-12,

¢ lllustration shows only version B,

1 - Tensioner
+ Loosening = page 13-7

2-55 Nm (41 ft Ib)
3-20 Nm (15 ft Ib)
4-20 Nm (15 ft Ib)

5 - Ribbed belt
+ Removing and installing
= page 13-7
¢ Checking pulley alignment
= page 139

6 - Belt routing w/o A/C
¢ Not applicable to vehicles for
USA and Canada

131

7 -Bolt

+ Always replace

+ Use only new double hex head
(12-pt.) cap screw grade 9.8

+ Tightening torque (bolt oiled):
200 Nm (148 ft Ib) plus 1/2-turn
(180°); two 1/4-turns (90°) turns
are permissible

4+ Without wrench 2079

+ Install with crankshaft tool 3242
= page 13-16.

8-20 Nm (15 ft Ib)
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Toothed drive belt apq
pulley, assembly

CAUTION!

Tighten camshaft sprockets
toothed belt tension is gd;um:ﬂe’

Note:

Camshaft holder 3243 must be ingts;
before attaching camshaft Sprockets

1-70 Nm (52 ft Ib)

2 - Locking plate

+ Side with inscribed lettering
faces camshaft
3 - Camshaft sprocket

+ Removing = page 13-17

4 - Toothed belt tensioner
4 45 Nm (55 ft Ib)

5 - Toothed belt
+ Removing and installing
= page 13-16

6 - Toothed belt cover
7-10 Nm (7 ft Ib)
8-25Nm (18 ft Ib)
13-3

Cylinder block, crankshaft
and flywheel, component
layout

Note:
Always replace gaskets and seals.

1-Main bearing cap bolts
+ Always replace
+ Tightening torque: 60 Nm
(44 ft Ib) plus 1/2-turn (180°)

2 - Main bearing cap :
+ |dentification “1” on side facing
oil pump
¢ Always replace bolts
+ Checking bearing clearancé
= page 13-25

3 - Connecting rod bearing cap bolts
+ Always replace
¢ Tightening torque: 30 Nm
(22 ft Ib) plus 1/4-turn ISO”}I b
+ Tighten to 20 Nm (15 ft b "t
measuring radial clearancé:
do NOT tighten further

4 - Connecting rod bearing shells =
¢ Never interchange US |
necting rod bearing shel ss and
¢ Checking connecting
bearings = page 13-3
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5 - Piston rings

¢ Checking = page 13-29

6 - Piston

¢ Checking = page 13-30

7 - Crankshaft

¢ Checking = page 13-25
+ Dimensions = page 13-28

8 - Oil pump

¢ Check drive gear on crankshaft
when installing
+ Removing = Repair Group 17

9-10 Nm (7 ft Ib)
10 - Thrust washers

+ Installed only at 4th crankshaft
main bearing

¢ Checking crankshaft axial clear-
ance = page 13-25

11-Bolt

¢ For dual mass flywheel (manual
transmission)

¢ Always replace

+ Tightening torque: 40 Nm
{30 ft Ib) plus 1/2-turn (180°)

135

12 - Dual mass flywheel or drive plate

+ Removing and installing, instal-
lation dimensions = page 13-23

+ Removing and installing pilot
needle bearing = page 13-21

+ Adjusting engine speed (RPM)
sensor -G28- = page 13-22

13 - Main bearing shells

¢ Checking radial clearance
= page 13-25

14 - Seal

+ Replacing = page 13-19

15-10 Nm (7 ft Ib)
16 -25 Nm (18 ft Ib)

¢ Thread bolts in hand-tight be-
fore tightening crankshaft main
bearing caps

17 - Cylinder block
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Ribbed belt, removing and installing

CAUTION!
direction of belt travel before removing, using 5

mnﬂl :,- marker. Reinstalling & used belt in the opposite
direction could damage the

Note: ) )
+ There are two different iypes of ribbed belt, identified in ths

manual as versions A and B.
+ Ribbed belt versions, identifying = page 13-12.

Removing

Old version A
— Remove ribbed belt guard.

_ Loosen ribbed belt tensioner using 15 mm wrench and drift
3204.

- Remove ribbed belt.

131

New version B

- Using 10 mm hex socket wrench, turn downward in direction
of arrow to loosen ribbed belt,

Instelling

Install in reverse order of removal, noting the following:

= Place ribbed belt over dri nd
onto tensioning roller [a;:.a pulleys and idler roller first, &

- Remove drift 3204,
- Install ribbed belt guard.

138



Ribbed belt drive, checking and adjusting
Old version A

!dentifying = page 13-12

= Remove ribbed belt = page 13-7.

~ Remove idler roller.

- Fit alignment gauge 3263 to i
) vibration damper pull
press against grooves of A/C compressor |:-uﬁoa\¢'.plIII iy
Note:

Misalignment of more than 0.4 mm (0.018 i
] e than 0. .016 in.) will cause belt
wear and noise. If misalignment exceeds 0.4 mm (0.016 in.):

= Remove noise insulation Panel from underneath.
= Loosen four bolts of A/C compressor.

= Move compressor so th

. at the alignment gau i-
tioned against grooves - Sy

of compressor pulley.

— Tighten A/C compressor mounting bolts.
Tightening torque: 20 Nm (15 ft Ib)
New version B
Identifying = page 13-12
Alignment of the A/C drive belt puliey is not required.
139

Ribbed belt drive, troubleshooting

Proceed as follows if ribbed belt drive noise is noted:

- Reproduce cause for complaint in shop.

- Remove ribbed belt and run engine without belt.

If the noise is still present, it is not caused by the ribbed belt.
If the noise is no longer present, determine the cause of the

noise according to the table of malfunctions on page 13-11, and
repair as necessary.

Malfunction Passible causel(s)

Knocking noise when starting or 1 2
switching off engine

Knocking noise during acceleration 2
Whistling noise at idle 4
Whistling noise up to 2000 RPM 4

Strong friction on pulley
Belt damaged by foreign object

1

3

5|

Whistling noise above 2000 RPM 7
3

8

13-10




Table of possible belt drive malfunctions
o Possible correction =~

Possible malfunctions | — ~ Correct ribbed belt tensioner = page 1314
ibbed belt tans_o_n_a________.__.—--—___._..-— -
EEREorrect A0 _ Correct ribbed balt routing = pagﬁ_nl_a::l-'z""""---..
2 Incorrectribbedbeltrouting _____————— ") - —
; _ Carry out optical belt drive ﬂ"gnmem
3 Pulley mis-alignment mis-alignment of belt drive version A, replace or

pulley, power steering pump or bracket for §
roller. Possible change from belt drive VB?;_Ildlar
to version B = page 13-14. on A

_ |t is essential to determine whether belt dr;
A/C compressor pulley version A or version B is a single unit ;r:ﬂ::n
part crankshaft pulley and vibration damper, -
|dentification = page 13-13 /

_ Install correct ribbed belt = page 13-14

_ Position ribbed belt correctly on pulley
- page 13-12

_ Install correct idler roller = page 13-14

4 Incorrect ribbed belt

5 Ribbed belt (version B) not correctly positioned on
pulley

6 Incorrect idler roller installed

7 Whistling noises above 2000 RPM not caused by
ribbed belt

8 Ribbed belt damaged by loose end of the hose
clamp in vicinity of generator

- Start engine without ribbed belt and isolata_—'
whistling noise.

- Loosen and rotate hose clamp on coolant hose
and secure.

1311

<4 Ribbed belt drive version A
+ A, — not applicable to vehicles for USA and Canada
¢ Ay — vehicles with A/C

<4 Ribbed belt drive version B

* By — not applicable to vehicles for USA and Canada
¢ B — vehicles with A/C
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Replacement parts, ribbed belt drive A and/or B

CAUTION!

Part numbers are listed for reference only. Always check
with your Parts department for the latest information.

Belt drive pulley identification
A - Crankshaft pulle

B - Crankshatt pullg

y for ribbed belt drive version A
y for ribbed bejt drive version B

1313

Bolts for vibration damper
Ribbed belt:

N0147391 M8 x 16

Description Belt drive version A Belt drive version B
Toothed belt {timing belt) 078 105 263 078 105 263 B.
Idler roller 078903 341B 078903 341J
Toothed belt cover 078 109 127 078 105127 A
Ribbed belt crankshaft pulley — 078 195255 D
Vibration damper 078105251C 078903 251 F

N0147107 M8 x 20

-

078903 137 K 21.36 x 2260 mm

+ With A/C 078903137C  21.36 x 2280 mm

Belt tensioner:

+ Automatic with A/C 078903 133H 078 903 133:1
¢ Manual with A/C 078903 133H 078903 133
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Vibration damper, removing and installjp .

Removing

— Remove ribbed belt = page13-7.

oy to be loo d
The center bolt does not have to sened 1o remoy, the

vibration damper.

— Remove vibration damper.
Installing

= n installing, make sure that notch (arrow) in vibrati
‘:‘;hn?per is aligned with tab on toothed belt sprocket e

Tightening torque: 20 Nm (15 ft Ib)

13-15

Toothed belt, removing and installing

Removing

CAUTIONI

Mark the direction of belt travel before removing, using 8
crayon or marker. Reinstalling a used belt in the opposite
direction could damage the belt.

- Remove ribbed belt = page13-7.

- Unclip toothed belt guard on both sides.

— Crank engine by hand to Top Dead Center (TDC) position.

- Check camshatt position. Large holes in camshaft sprocket

locking plates must face toward each other. If not, turn crank
shaft one more revolution,

= Remove Crankshaft Position (CKP) sensor from left-hand
side of cylinder block,

® The TDC hole in the crankshaft must be positioned behin?
the hole of the removed CKP sensor (visible and/or tangibe"

- Scrm? crankshaft holder 3242 into hole left by CKP oA
and tighten slightly.

- Remove ribbed belt tensioner.

= Remove left and right toothed belt guard.
13-16



= Remove vibration damper = page13-15,

~ Remove lower toothed belt guard.

Installing

— Loosen right and left camshaft sprockets from tapered ends
of camshafts using puller (Kukko 20-10 or equivalent).

Note:

The arms of the puller must engage on the rear of the sprocket.

= Install toothed belt over both

the camshaft sprockets first, then
over remaining sprockets, the

n over tensioning roller last,

— Install camshaft holder 3243,
Note:

The camshaft sprockets must be loose enough on the tapered

ends of the shafts so that the camshafts can still be turned, but
sprockets do not tilt out of alignment.

1317

Adjusting toothed belt tension

- Adjust toothed belt tension by

turning tensioning roller with
8 mm hex socket wrench.

- Tighten tensioning roller center bolt with another 8 mm hex
socket wrench.

-~ Check toothed belt tension between right camshaft sprocket
and coolant pump.

- Check belt tension.

Holding toothed belt half way between camshaft sprocket
and coolant pump with thumb and index finger, it must just
be possible to twist toothed belt by 90°.
Tightening torque for tensioning roller: 45 Nm (33 ft Ib)
Center crankshaft bolt:
+ Always replace
¢ Use only new double hex head (12-pt.) cap screw grade 9.8

¢ Tightening torque (bolt ciled): 200 Nm (148 ft Ib) plus addi-
tional 1/2-turn (180°)

1318



Crankshaft oil seals, replacing

Toothed bett side (front]

_ Remove toothed belt = page13-16.

— Remove toothed belt sprocket from crankshafr
— Remove oil seal using seal remover 3203,

_ Clean running and sealing surfaces.

Note:
Do not oil sealing lip or outer edge df seal beforg Pressipg |
n,

— Push oil seal over 3202/1 from retractor 3202,

~ Press in oil seal flush with seal installer 3265 anq centg
crankshaft bolt.

13-19

Flywheel side (rear)

CAUTION!

Replacing the seal with the flange is recommended. Drain
engine coolant before removing flange. Replace just sealas
described below only if oil seal with flange is not available.

} =
~ Remove clutch and flywheel, or drive plate. -

- Pry out oil seal with extractor 10-221.

= Clean running and sealing surfaces.
Note: —
Do not oil sealing lip or outer edge of seal before pressing

: 8 sael
- Using installation aid supplied with new oil seal slid
onto crankshaft,

Assembly tool is supplied with oil seal

) or 20
= Press in oil seal as far as possible using seal install

and flywheel or drive plate mounting screws
u



prankshaft pilot needle bearing, removing and
installing

- Remove bearing with pulle
and Kukko 22.10ae ah puller sesembly such as Kukko;21/2

- Install bearing with tool 3264.

13-

Engine speed (RPM) sensor mounting bracket,
adjusting

Note:
Place crankshaft at TDC position with crankshaft holder 3242.

- Remove heat shield for RPM sensor, and then remove RPM
Sensor.

- Loosen bracket.

=4 - [nsert adjustment tool 3308 in place of sensor.

® Adjustment tool must latch into ring gear.

— Tighten bracket securely.

- Install RPM sensor.

13-22



'H pual mass flywheel or drive plate, remoyi,
| | : ' and installing 9
I Flywheel

3242 with crankshaft
- Install crankshaft_r]o!der o
al Center (TDC) position. P Degg

# maﬂl‘t rlationship between fywheel and enging CYlingg,
OCK.

_ Remove flywheel.

Note:
le roller bearing is in the flywheel and
;hr:ssm when replacing the flywheel. Ust be

Tightening torque
+ Dual mass flywheel: 40 Nm (30 ft Ib) plus 1/2-turn (180)

1323

Drive plate

- Hold crankshaft in position using crankshaft holder 3242 =
page13-16

- Markdrive plate and washers-1-and .2- relativetocrankshaft

~ Mark position of shim in front and behind the drive plate.

CAUTIONI

Part numbers are listed for reference only. Always check
with your Parts department for the latest

m)
< - Install drive plate with shim -1-, part no. 054 105301 tra:m
or shim -1-, part no. 054 105 202 (4.0 mm), and spacer
no. 035 105 303A.

Mindarblﬂ"'“

<« - Checkclearance -a- between drive plate and
three places and calculate average value.

Dimension -a-:

n)
¢ Transmission 097:  21.3-22.9 mm {lilvs:*}':"wzl |
07130776 ™
,..c:dimﬂ"’m'

m
+ Tightening torque: 60 Nim (44 ft Ib) plus 4t

¢ Transmissions 01K/01F; 18.1-19.7 mm

- |f necessary install other shims to achieve cor

a2
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Crankshaft axial and radial clearance, checking

Orientation of crankshaft bearing caps

CAUTION!

Boan'ng she!!s must be reinstalled in their original location
and orientation. Always label the bearing shells accordin

to their installed position before removing. NEVER lnfe£
change used bearing shells.

¢ Main bearing cap -1-is at the oil pump end (front).

¢ Main bearing cap -4- is at the flywheel end (rear).
Checking axial clearance

- !nst.all dial indicator with holder VW 387 on oil pump and set
indicator against crankshaft counterweight.

~ Press crankshaft against dial indicator by hand.
- Set dial gauge to zero.

— Press crankshaft away from dial indicator and read gauge.

Specifications:

+ New: 0.07-0.23 mm (0.0027-0.0091 in.)
+ Wear limit; 0.25 mm (0.0098 in.)

13-25

Checking radial clearance

Note:
Radial clearance is measured using Plastigage®.
Plastigage®
type Color Measuring range
PG-1 Green 0.025 - 0.076 mm
PR-1 Red 0.050 - 0.150 mm

- Remove crankshaft bearing cap.
- Clean bearing shell and crankshaft journal.

- Place Plastigage® on crankshaft journal over entire width of
bearing, or in bearing shell (arrow).

- Install crankshaft bearing cap with haaririg shell and new
bolts.

- Tighten to 60 Nm (44 ft Ib) plus1/2-turn 180°.

CAUTION!

Do NOT turn the crankshaft or allow it to rotate during the
measurement with Plastigage® in place.
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— Remove
- Compa
Specifications:
eN

crankshaft bearing cap again.

re width of Plastigage® with measuring scale

ew: 0,018-0.045 mm (0.0007-0.0018 in.)

+ Waear limit: 0.10 mm (0.0039 in.)

13-21
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Crankshaft dimensions
g ; Crankshaft journal Connecting rod journal

Reconditioning dimension diameter = mm (in.) diameter mm = (in.)

maximum size (from nominal) -0.022 (0.00087) -0.022 (0.00087)
Basic dimension {(nominal) 65.00 (2.559) 54.00 (2.126)

minimum size (from nominal) -0.042 (0.00165) -0.012_{3-2_”19_51

maximum size (from nominal) -0.022 (0.00087) -0.022 (0.00087)
1st undersize (nominal} 64.75 (2.549) 53.75 (2.116)

minimum size (from nominal) -0.042 (0.00165) -0.042 {0.00155}

maximum size (from nominal) -0.022 (0.00087) -0.022 {U-W]
2nd undersize {nominal) 64.50 (2.539) 53.50 (2.106)

minimum size (from nominal) -0.042 (0.00165) _0.042 (0.00165)

maximum size (from nominal) -0.022 (0.00087) —0.022 0.00087)
3rd undersize (nominal) 64.25 (2.530) 53.25 (2.096)

minimum size (from nominal) B a0 i M
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-

!’Istons and piston rings, checking and
Installing

Note:

Before removing pistons

| . . mark installation positions (as
shown in illustration 13-860) clearly on piston crowns using
waterproof felt-tipped pen.

Piston installed Position

- Arrow marking must point toward oil pump {front).

= Mark position clearly on piston crown with waterproof felt
pen.

CAUTION]

Do NOT scratch or scribe the piston surface. This surface
has a coating on ﬂrhatmustnatbadismm

— Install piston using piston ring compressor.

13-29

Checking pistons

= Measure piston approx. 10mm (0.39in.) from

bottom of skirt,
at right angle (90°) to piston pin.

Maximum deviation from nominal dimension: 0.04 mm
{0.0016 in.)

Checking and installing piston rings
® “TOP” inscription must point toward piston crown
® Inner chamfer on plain ring must point toward piston crown

® Outer chamfer of stepped ring must point toward piston
crown
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-4 - Remove and install piston rings using ring expander ag
shown.

=4 - Check piston ring clearance in groove.
¢ New: 0.02-0.08 mm (0.001-0.003 in.)

+ Wear limit:

0.10 mm (0.004 in.)

<4 - Check piston ring gap.

— Push piston ring into lower end of cylinder at right angle
until approx. 15 mm (0.59 in.) from bottom edge.

Piston ring End gap Wear limit

1 0.35-0.50 mm 1.0 mm
(0.014-0.020in.) (0.039 in.)

2 0.50 - 0.70 mm 1.4 mm
(0.020 - 0.028 in.) {0.055 in.)

3 0.25 - 0.50 mm 0.8 mm
(0.010 - 0.020 in.) {0.032 in.)
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Checking cylinder bore

- Measure bores in two directions, and at three different

depths.

¢ Use internal dial gauge 50-100 mm (2-4 in.)

¢ Maximum deviation from nominal dimension: 0.08 mm

(0.0031 in.)

1-Approx. 10 mm from top

2 -Center

3 - Approx. 10 mm from bottom

A - Across cylinder block (perpendicular to crankshaft)
B -In line (parallel to crankshaft)

CAUTION!

DO NOT have the cylinder block mounted to the assembly
stand while measuring the cylinder bores. The block is de-
formed by its own weight under these conditions and this
stress will result in false measurements that are not accu-
rate after the tension has been relieved.

13-33
Piston and cylinder dimensions
Reconditioning Piston Cylinder
dimension diameter bore diameter
Basic dimension 82.48 mm 8251 mm
(3.2472 in.) {3.2484 in.)
1st oversize 82.74 mm 82.76 mm
(3.2575 in.) (3.2583 in.)
2nd oversize 82.98 mm 83.01 mm
{3.2669 in.) {3.2681 in.)
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Connecting rods and connecting rod bearings,
checking

® Replace connecting rods only as complete sets.

® Do not interchange connecting rod bearings.

® Always replace connecting rod bearing cap bolts.

Checking radial clearance

- Mark connecting rod bearing caps with light punch marks
{arrow) before removing.

- Remove connecting rod bearing caps.

- Clean bearing caps and journals.

- Place Plastigage® over entire width of bearing journal or in
bearing shell.

- Re-install connecting rad bearing cap and tighten to 20 Nm
(15 ft Ib) only; do NOT tighten further.

CAUTION!
Do NOT turn the crankshaft or allow it to rotate during the
measurement with Plastigage® in place.

13-35

- Remove connecting rod bearing caps again.

- Compare width of Plastigage® with measuring scale.

Specifications:
¢ New: 0.062 mm (0.0024 in.)

+ Wear limit: 0.12 mm (0.0047 in.)
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Cylinder head and valve
drive

Component layout,
engine code AAH up to 8.94

Engine codes = Repair Group 00
Note:

+ Valve guides, checking= page 15-25
¢ Always replace all seals and gaskets

1 - Bearing cap

+ Installation position = page
15-18

2-17 Nm (13 ftIb)

3 - Camshaft
+ Removing and installing
= page 15-17
¢ Checking axial clearance
= page 15-17
+ Maximum allowable axial clear-
ance: 0.01 mm (0.0004 in.)

4 - Valve stem seal
+ Always replace
+ Replacing = page 15-21

151

5 - Cylinder head
+ Resurfacing cylinder head
= page 15-23

+ Refacing valve seats = page
15-27

6 - Oil seals
+ Always replace
+ Replacing = page 15-8
+ Toothed belt, removing and
installing = page 13-16

7 - Exhaust valve
+ Checking = page 15-24

8 - Hydraulic valve lifter
¢ Checking = page 15-19
¢ Oil contact surfaces before
installing
# Store with cam lobe contact sur-
face facing downward

9 - Intake valve
+ Checking = page 15-24
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A15-0013

Component layout,
engine code AAH from 8.94
engine code AFC
Engine codes = Repair Group 00
Note:
Always replace all seals and gaskets,
1 - Bearing cap
+ Installation position = page
15-18
2-17 Nm (13 ft Ib)
3 - Camshaft
+ Removing and installing
= page 15-17
+ Checking axial clearance
= page 15-17
¢ Maximum allowable play: 0.01
mm (0.0004 in.)

4 - Valve stem seal
+ Always replace
+ Changed from earlier version
+ Replacing = page 15-21

153

5 - Cylinder head
+ Resurfacing cylinder head
= page 15-23
+ Refacing valve seats = page
15-27

6 - Oil seal
+ Always replace
+ Replacing = page 15-8
¢ Toothed belt, removing and
installing = page 13-16

7 - Exhaust valve
+ Changed from earlier version
+ Stem diameter 7 mm (0.27 in.)
+ Checking = page 15-24
¢ Checking and replacing valve

guides = page 15-25 :%
8 - Hydraulic valve lifter o
¢ Oil contact surfaces before

installing

¢ Store with cam lobe contact sur-
face facing downward

¢ Checking = page 15-19

9 - Intake valve
¢ Changed from earlier version
¢ Checking and refacing = page
15-24
¢ Checking and replacing valve
guides = page 15-25
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Cylinder head, assembly

!Insst_’_alling cylinder head cover = page

1-20 Nm (15 ft Ib)

2 - Intake manifold
¢ Removing and installing
= page 15-14, illus. no. 15-771

3-10 Nm (7 ft Ib)
4 -Cover
5-10 Nm (7 ft Ib)

6 - Cylinder head bolt
+ Always replace
+ Tightening = page 15-15

7 - Pressure relief valve

+ Replace if loud valve noises af-
fecting the entire cylinder head
bank can be heard

+ Secure with thread locking com-
pound AMV 197 000 01

+ Replace valves which have loos-
ened up

4+ 25 Nm (18 ft Ib)

155

8-10 Nm (7 ft Ib)

9 - Camshaft Position (CMP) sensor
housing

10 - Cylinder head
+ Checking for distortion
= page 15-15
+ Resurfacing dimensions
= page 15-23

11 - Cylinder head gasket
+ Always replace
+ Identification: lettering on gas-
ket must face upwards

Note:

+ The single cylinder head -10- listed
in the Parts catalog microfiche can
be used on either left or right sides
and uses a cap to seal at the front.

+ Installing cylinder head sealing cap
= page 15-7.
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Cylinder head cover, installing

CAUTIONI

+ Part numbers are listed for reference only. Always check
with your Parts department for the latest information.

+ The inside and outside surfaces of the cylindar head cover
gasket must be brushed in with silicone lubricant D 007
000 04 lightly before installation.

- Carefully coat four edges on cylinder head sealing surfaces
with Silimate, Part No. AMV 174 004 01, using a small screw-
driver. Silimate must be kept out of oil opening -A-,

Installing cylinder head sealing cap
Cylinder heads available from the Parts department can be

used on either the left and right hand sides and are fitted with
a sealing cap in the appropriate front end.

- Coat edge of sealing cap with sealing paste AMV 188 000 02.

- Tapsealing cap in using drift VW 295, far enough so that outer
edge of sealing cap is flush with chamfer on cylinder head.

15-7

Camshaft oil seals, replacing

Cylinder head, left and right front

— Remove toothed belt = Repair Group 13.
— Remove cylinder head cover.

- Remove rear toothed belt guard.

- Remove seal with seal extractor 3240,

- Clean bearing and sealing surfaces.

Note:
Do not oil sealing lip or outer edge of seal before pressing in.

Left front

- Press seal in as far as possible using seal installer 3241.

Right front

- Use pulling sleeve on camshaft.

— Press seal in flush using 3241.
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Cylinder head, right rear

Vehicles without vacuum pump

- Remove bolts, as well as spacer and cap locking device.
- Remove cap.

- Replace toroidal sealing ring.

Vehicles with vacuum pump

CAUTIONI

All vehicles fitted with a vacuum pump must be converted.
See the repair manual booklet for the appropriate fuel infec-
tion & ignition system, Repair Group 24,

— Remove vacuum pump or end cover.

- Remove transfer flange.

— Pull piston out of camshaft.

- Replace O-rings -A, -B-, -C- and -D-.

— Reinstall piston, transfer flange and vacuum pump.

Tightening torque: 10 Nm (7 ft Ib)

159

Cylinder head, left rear

_ Remove Camshaft Position (CMP) sensor housing.
- Remove bolt from CMP sensor plate.
- Pry out sensor plate using screwdriver.

_ Screw in counter holder for seal extractor 2085/1.

- Remove seal using extractor 3240 or 2085, and remove bolt
2085/1.

- Clean bearing and sealing surfaces.

Note:
Do not oil sealing lip or outer edge of seal befora pressing in.

- Using insertion tool and sleeve 3241 press seal in fully.
Tightening torque:
+ CMP sensor plate: 20 Nm (15 ft Ib)
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Cylinder head, removing and installing
(Engine installed)

Removal procedures refer to the left cylinder head

Removing

- Remove ribbed belt = Repair Group 13

— Remove toothed belt = Repair Group 13
(Vibration damper remains installed)

- Disconnect exhaust pipe from manifold.

- Disconnect exhaust hose to Exhaust Gas Recirculation (EGR)
valve at manifold.

- Drain engine coolant at drain plug (arrow) using special tool
3247, and at drain plug in bottom of radiator.

- Remove air hose between Mass Air Flow (MAF) sensor and
intake manifold.

- Disconnect all spark plug connectors.

- Disconnect all harness connectors on fuel injectors.

15-11

- Disconnect positive crankcase ventilation connectionson left
and right cylinder head covers.

- Disconnect fuel supply and return lines.

— Unclip cover on intake air housing.

- Remove both screws under cover.

- Push back and lift intake air housing upwards.

~ Pull vacuum hose off left side and remove housing.

- Remove left hand cover for fuel injector lines.

- Unclip, disconnect and uncover accelerator padal cable.

- Disconnect vacuum hose from vacuum pump (if applicable)
and intake manifold.

~ Disconnect hose from EVAP canister purge regulator valve to
throttle body.

- Disconnect harness connectors for Idle Air Control (IAC)
valve and Throttle Position (TP) sensor.

15-12
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- Disconnect vacuum hose on cruise control vacuum control
actuator,

- Disconnect harness conn

h ectors for oil pressure sensor, oil
pressure switch and cam

shaft position sensor,

- Disconnect vacuum hose on intake m

anifold changeover
valve (blue ) as well as from the EGR va

Ive {brown).

Heated Oxygen Sensors
e side.

- Disconnect harness connectors for
(HO02S) at fire wall and move to on

- Remove EGR valve from intake manifold.

- Remove hydraulic hose bracket and Ground (GND) wires on
intake manifold (arrow).

15-13

- Remove bolts (arrows) and remove intake manifold.
— Seal off openings using clean cloth rags.
- Disconnect coolant hose at rear of cylinder head.

Note:

i ] ] li cylin-
ar loosening the intake manifold mounting bolts, a
jg' head bolts must be tightened 1/4-turn (90°).

— Remove CO tap tube.

— Remove oxygen Sensor.

- Remove exhaust manifold heat shield.

-~ Remove cylinder head cover.

— Remove rear toothed belt guard.

- Disconnect hose from hydraulic reservoir to pump.

- Remove cylinder head.

15-14
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Checking cylinder head distortion

- Measure at several points with straight edge.
Max. permissible distortion: 0.05 mm (0.0020 in.)

Installing

~ Clean sealing surfaces.

Install cylinder head gasket.

Lettering on gasket must face toward cylinder head

Install cylinder head.

Check centering pins in cylinder block.

[

— Install cylinder head bolts and tighten by hand.

Tightening sequence:
- Tighten cylinder head bolts in two stages:

+ Stage 1 60 Nm (44 ft Ib)
+ Stage 2 additional 1/2-turn (180°)
Note:

¢ For final 1/2-turn, two 1/4-turns (90°) are also permissible.

+ It is not necessary to retighten the cylinder head bolts after
repairs or as part of the maintenance service. .

15-15

Compression pressure, checking

‘e Engine warm—oil temperature at least 30°C (86° F)

e Throttle valve fully open during cranking

— Disconnect both harness connectors from ignition power
output stage. : Lot

- Use compression pressure recorder VAG 1381 together with
adapter 1381/5 or equivalent to measure compression.

— Operate starter until tester shows no further pressure in-
crease.

Compression pressures
+ New: 9-14 bar (131-203 psi)

+ Wear limit: 7.5 bar (109 psi)

+ Max. permissible pressure difference between all cylinders:
3 bar (44 psi)

CAUTION!
If the test values are not within the specifications described
above, recheck compression pressure after the test drive.

15-16
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Camshaft, removing,

Removing

instailing and checking

- Removing ribbed drive belt and toothed camshatt drive belt

= Repair Group 13,
= Remove cylinder head cover.
=~ Left side: remove housing for camshaft position sensor.
- Right side: remove vacuum pump if applicable.
- Remove toothed belt camshaft sprocket.
- Remove camshaft bearing caps -2- and -3-,

- Gradual_ly and evenly loosen nuts for baanng caps-1-and -4-
alternating in diagonal sequence.

CAUTIONI

DO NOT allow benrmg caps to bmme mixed up. Identify
as necessary using a felt marker,

Camshaft axial play, checking

® Housing for camshaft position sensor housing removed, if
applicable

* Hydraulic lifters removed

® Camshaft bearing caps 2 and 4 removed.

- Mountdial indicatorin holdarvwm onfront end of cylinder
head. .

— Push camshaft by hand against dial indicator.
- Set dial gauge to zero. '
— Push camshaft away from dial indicator.

— Read axial play on gauge.

Specifications:
+ New: 0.04-0.15 mm (0.0016-0.0059 in.)
+ Wear limit; 0.35 mm (0.0138 in.)

Installing

- Gradually and evenly tighten bearing caps -1- and -4- alter-
nating in diagonal sequence.

— Install bearing caps -2- and -3-.
Tightening torque: 20 Nm (15 ft Ib) =

5 15-18
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Hydraulic valve lifters, checking

Note:

+ Irregular valve noise during sranking is normal.

+ Do not interchange hydraulic lifters. If necessary mark them
when they are being removed.

o Place lifters that have been removed on a clean surface with
the contact surface (camshaft end) facing downward.

¢ Faulty lifters must be replaced (hydraulic lifters cannot be re-
paired).

— Start and run engine until warm—until radiator coolant fan
has come on at least once.

— Increase engine speed to approx. 2500 RPM for 2 minutes

If the irregular valve noise stops and then re-occurs again each
time vehicle is used in stop and go traffic, replace the oil check

valves = Repair Group 17.

Ifthe irregular noise does NOT stop: locate faulty hydraulic lift-
er as follows:

— Remove cylinder head cover.

- Turn crankshaft clockwise until cam lobe for lifter being
checked is pointing upward.

15-19

— Ifa 0.20 mm (0.008 in.) feeler gauge can be inserted between
camshaft and lifter, replace lifter.

CAUTION!

+ After installing new or re-installing old lifters, and after
installing the camshaft(s), the engine must not be started
for at least 30 minutes. Otherwise the valves could strike
the pistons.

¢ After working on the valve train and lifters, crank the en-
gine carefully by hand, at least two full revolutions, to
make sure that the valves do not strike the pistons.

Note:
The iilustration is used to show an example of checking the
clearance with a feeler gauge—it does not show the 2.8 liter V6

engine.
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Valve stem seals, replacing
(Cylinder head installed)

- Remove toothed belt = Repair Group 13.
- Remove camshafts and hydraulic lifters.

- Remove spark plugs.

- Rotate crankshaft by hand to set piston of appropriate cylin-
der to Bottom Dead Center (BDC). oo

- Scraw compressed air hose US 1106 or equivalent with seal
into spark plug threads by hand and apply a continuous pres-
sure of at least 6 bar (87psi).

- Install compressor tool 2036 and adjust to height of studs.

- Remove valve spring with valve spring tensioner VW 541/1
and thrust pad VW 541/5 or equivalent.

Note:

Tight valve keapers can be loosened by tapping lightly on lever
VW 541/1 with a hammer.

- Remove valve springs.

15-21

— Remove valve stem oil seal with slide hammer 3047 A,

— Install new valve stem oil seal.
- Fit plastic sleeve onto seal and slide carefully onto valve.
Note:

Iways use the piastic sleeve for installation of valve stem oil
?aa;syrso protect the seal from being damaged by the valve

kesper grooves.

15-22




Cylinder head, resurfacing

-=d  Minimum dimension -a- = 132.75 mm (5.226 in.)

15-23

Intake and exhaust valves, checking and
refacing

Checking

- Inspect visually for traces of scoring on valve stem and valve
seat surfaces. Replace valves in case of scored surfaces.

-d  Refacing intake valve
o - 45°
a-max 3.5 mm (0.138 in.)
b - min. 0.5 mm (0.020 in.}

Refacing exhaust valves

CAUTION!
¢ Valves must not be refaced by cutting or grinding.

¢ Only lapping is permitted.

15-24
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Valve guides, checking and replacing
Checking

When repairing en
valves, itis notsu
valves. It
This is pa
mileage.

gines with low compression due to leaking
S fficient to reface or replace the valve seats and
Is also necessary to check the valve guides for wear.
rticularly important when checking engines with high

- Insert new valve into guide until end of valve stem is flush
with end of guide.

CAUTION!

Due to the difference in valve stem diameters, make sure
that only an intake valve is used to check intake valve

guides, and that only an exhaust valve is used to check the
exhaust valve guides.

— Determine valve rock—amount that valve can move side-to-
side.

Wear limit
+ Intake valve guide 1.0 mm (0.039 in.)

+ Exhaust valve guide 1.3 mm (0.051 in.)

15-25

CAUTION!

Cylinder heads with valve seats that can no longer be re-
faced, or which have already been machined to the mini-
mum dimension, should no lenger be repaired.

<4 - Press out worn valve guides from camshaft side using drift

10-206. (Replacement guides with shoulder must be pressed
out from combustion chamber side.)

- Coat new guides with oil and, using drift 10-206, press into

cold cylinder head from camshaft side until shoulder makes
contact.

CAUTION!

When the shoulder on the new guide makes contact, the
pressing force must not exceed 1.0ton or the guide shoulder
could break off.

- Ream new valve guides to size with appropriate size hand
reamer, using plenty of diluted soluble oil cutting fluid.

¢ 7mm hand reamer 3120
¢ Bmm hand reamer 10-215
Note:

Reface valve seats after replacing valve guides. Observe mini-
mum dimeansions.

15-26
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Valve seats, refacing

Note:
+ Only reface valve seats enough to produce perfect contact.

+ Before refacing, caiculate the maximum permissible refac-
ing dimension. If this dimension is exceeded, correct func-
tioning of hydraulic valve lifters can no longer be guaranteed
and the cylinder head must be replaced.

Exhaust valve seat
a-Diameter: 32.4 mm (1.276 in.)
b - Max. permissible refacing dimension?
c - Seat width: 2.4 mm (0.094 in.)
30°- Upper correction angle
45°-Valve seat angle
Z - Lower surface of cylinder head

Intake valve seat

a - Diameter: 39.2 mm (1.543 in.)

b - Max. permissible refacing dimension?

¢ - Seat width: 2.0 mm (0.079 in.)
30°- Upper correction angle
45°-Valve seat angle

Z - Lower surface of cylinder head

" Calculating max. permissible refacing dimensions

= page 15-28

15-27

Maximum permissible refacing dimension,
calculating

The maximum permissible refacing dimension is the differ-
ence between the actual distance measured at the cylinder
head (arrow) and the specified minimum dimension.

Note:

T{:e illustration is used to show an example of the minimum
dimension—it does not show the 2.8 liter V6 engine.

~ Insert valve and press tightly against valve seat

- Measure distance between center of valve stem and upper
surface of cylinder head.

Minimum dimensions
+ At intake valve: 33.8 mm (1.331in.)

+ At exhaust valve: 34.1mm (1.343 in.)

Example
Measured distance 34.8 mm
— Minimum dimension (specified) 34.1 mm
= Max. permissible refacing dimension 0.7 mm

1) Refacing intake and exhaust valves = page 15-24
15-28
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Lubrication system
Curpponent layout,
engine code AAH up to 8.94
Engine codes — Repair Group 00,

Revised lubrication system from B8.94
= page 17-3,

CAUTION|

omNOTaM#moﬂmnmo
MAX mark on the oif dipstick.
Damag-a to the three way
catalytic converter could result.

OOili_'l'tbrs for earlier and later
version lubrication systems are

+ Always replace gaskets and seals.

* Replacing crankshaft oil seals = Re-
Pair Group 13.

1-10 Nm (74t Ib)
2-10Nm (7 ft Ib)
3 - Oil pan, upper

17-1

4 - Qil pan, lower
5-10 Nm (7 Nm)
6-30 Nm (22 ft Ib)
7-10 Nm (7 ft Ib)

8 - Oil pressure relief valve
¢ Opening pressure: 16 bar
(232 psi)

+ Cannot be checked with normal
workshop equipment

9 -Cover plate
10 - 10 Nm (7 ft Ib)
11-40 Nm (30 ft Ib)

17-2
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Component layout,
engine code AAH from g g4
engine code AFC g

CAUTION!

+ Do NOT overfill with ojl pgsy
MAX mark on the oil 5,":,,,;:’
Damage to the three
catalytic converter could resyjy

+ Always replace gaskets and seg)q

+ Replacing crankshaft oil seals  gg.
pair Group 13.

1-10 Nm (7ft Ib)
2-10 Nm (7 ft Ib)
3 - Oil pan, upper

4 - Pick-up strainer

¢ Locks into upper oil pan with
three lock tabs

5 - Seal

173

6 - Qil pan, lower
7-10 Nm (7 Nm)

8 - Drain plug
¢ 40 Nm (30 ft Ib)

9 -Cover
¢ With integrated 5 bar (72 psi)
and 11 bar (159 psi) pressure re-
lief valves

10 - Qil cooler

11 - Oil filter
¢ NOT interchangeable with older
version
¢ Revised lubrication system re-
quires different filter: Part no.
078115561 D

Part numbers are for reference only.
Always check with your Audi Parts
department for the most up-to-date
Information.

17-4
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Revised oil circulation,
engine code AAH from 8.94,
engine code AFC

Note:

+ Revised components should only be
installed on this engine.

¢ The later lubrication system with re-
vised oil circulation can be identified
by the missing oil pressure relief
valve plug on the oil pump.

1-Oil fiiter
+ Larger outer measurement
+ Not interchangeable with older

version

2 - Qil cooler

¢ Larger cross-sectional flow area

3 - Cover for oil pan
4 New

4 - Pressure relief valve
+ New

5 - Oil supply to engine

6 - Oil pump
+ New
175
7 - Pressure relief valve 11 bar
+ New
2 3 4 5 6 8 - Oil pick-up pipe
9 - Oil pressure switch 1.8 bar
+ Color: Brown

¢ Function = page 17-7
¢ Checking = page 17-11

17-6




Oil pump, removing

- Remove oil dipstick.

= Drain engine oil.

- Remove upper and lower parts of oil pan.
- Remove toothed belt = Repair Group 13
- Remove toothed belt tensioner.

- Remove locking bolt.

- Remove oil pump.

Note:

;Wf:en installing the oil pump check alignment of oil pump
rive

Tightening torques
+ Oil pump 10 Nm (7 ft Ib)
¢ Locking bolt 30Nm (221tlb)
¢ Toothed belt tensioner 45Nm (33 ftIb)

179

0il retention valves, replacing

Note:

The oil retention valves must be replaced if the valvetrain
sounds noisy on short drives, although the noise may go away
on longer drives.

— Remove intake manifold.

— Remove cover plate beneath intake manifold.

- Replace oil retention valves. v

Tightening torques

+ Intake manifold 20Nm (151t Ib)
+ Cover 10Nm  (7ftlb)
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Oil pressure, oil pressure switch and oil
pressure sensor, checking

(Optical and acoustic oil pressure indication)

Test requirements

® Qil level OK
® Qil pressure warning light -K3- lights when ignitionturned on,

® Auto-Check system indicates OK

 Engine oil temperature approx. 80°C (176°F) and radistor fan,
must have switched on at least once

Checking oil pressure switch and oil pressure senso,
electrical functions .

_ Disconnect harness connectors from oil pressure switch ang
oil pressure sensor.

— Remove oil pressure sensor or oil pressure switch and install
into oil pressure tester VAG 1342. i

— Connect cable -2- (brown) to Ground (GND).

— Connect cable -1- (blue) to oil pressure switch or oil pressure
Sensor.

- Connect VAG 1527B voltage tester to cable -1- and battery
positive (B+).

171

- Start engine and check sensors and switches at the relevant
engine speed.

Checking 0-3 bar oil pressure sensor with 0.3 bar oil
pressure switch (0-3/0.3 bar sensor)

Oil pressure Resistance - ohms (Q)
0 5-130Q
1bar (14 psi) 65730
2 bar (29 psi) 124-134Q
3bar (43 psi) 154-214Q

17-12

Switch Function / pressure specification
0.3 bar oil pressure |Switch opens at 0.15-0.45 bar
switch integral with (2.2-6.5 psi)

oil pressure sensor

(connection WK)

0.9 bar oil pressure |Switch closes at 0.7-2.7 bar
switch {10-39 psi)

(grey insulation) |
2.5 bar oil pressure | Switch closes at 2.3-2.7 bar
switch (33-39 psi)

(red insulation)




Checking 0-5 bar o F
pmm’.g . hlr oil pressure sensor (with 0.3 bar oil

Qil pressure Resistance - ohms (0)
0 5-13Q
1bar (14 psi) 44-52 O
2 bar (29 psi) 78-86 Q
3 bar (43 psi) 11-121Q
5bar (72 psi) 154-214Q

- Ifthe cables to the il pressure sensor are installed incorrect-
ly, the Auto-Check-System will display the engine oil pres-
sure warning symbol (oil can).

17-13

Checking oil pressure on engines with oil pressure switch,
oil pressure sensor on cylinder head

® Engine oil temperature at least 80°C (176°F)

- Remove oil pressure sensor and install into VAG 1342 oil
pressure tester.

- Install oil pressure switch into tester.

- Start engine.
¢ Qil pressure at idle: 1.0-2.5 bar (14.-37psi)
¢ Oll pressure at 3000 RPM: 2.7-2.9 bar (3942 psi)

Note:

+ With the pressure relief valve in each cylinder head (= page
15-5) a lower oil pressure is registered in the cylinder head
than is actually controlled by the oil pressure control valve,

¢ Oil pressure sensor/switch: 0-3/0.3 bar
+ Oil pressure indication: 0-5 bar

17-14
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Checking oil pressure on engines with oil pressure sensor in
upper oil pan
® Engine oil temperature at least 80°C (176°F)

- Remove oil pressure sensor and install into VAG 1342 oi|
pressure tester.

- Install oil pressure switch into tester.

- Start engine.
+ Qil pressure at idle: 1.0-2.5 bar (14.5-36 psij)

+ Oil pressure at 3000 RPM: 3.0-5.0 bar (44-73 psj)

Note:

+ Ifoil pressure is excessive (oil pressure relief valve jamming
or incorrectly installed), the hydraulic valve lifters wil| pg
subjected to excessive pressure. The engine will cut oyt
shortly after starting and, when attempting to restart, the
starter motor will rotate the engine noticeably faster due to
lack of compression.

+ Oil pressure sensor/switch: 0-5/0.3 bar
+ Oil pressure indication 0-5 bar

17-15

Engine oil
Viscosity and specification

The engine is filled with multi-grade oil which, with the excep-
tion of extremely cold climates, does not need to be changed
duetoclimate. When topping up and changing the oil use only
quality engine oil. Mixing oils when topping up is permissible.

Selec! the viscosity classification according to the illustration.
The oil does need not to be changed if the outside temperature
only briefly exceeds the specified ranges.
A - Light oils
Specification VW 500 00
B - Multi-grade oils
Specification VW 501 00
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Engine oil level, checking

T!'le vehicle must be on a level surface when checking the en-
gine oil level. Wait a few minutes after stopping the engine so
the oil can run back into the pan. Then withdraw the oil dip-
stick, wipe with a clean cloth and insert again as far as possible.
Withdraw dipstick again and read engine oil level.

Check engine oil lavel only with engine oil warm:
® Over 60°C (140°F)

Markings on oil dipstick:

a - Oil MUST NOT be topped up past this point
b - Oil may be topped up

¢ - Oil MUST be topped up. It is sufficient if the oil level, after
topping up, is somewhere within range -b- (grooved area)

Oil system capacity with oil filter: 5.0 Itr (5.3 qt.).

1717




Cooling system,
components

Note:

¢ Always replace seals and gaskets.

¢ Check thermal switch for proper

function, see appropriate wiring dia-
gram.

¢ It is not necessary to remove the
ribbed belt to remove the thermostat

¢ Arrows on ends of hoses must be
aligned with arrows on coolant
pipes.

+ Tightening torque for coolant pipe
hose clamps: 3-3.5 Nm (27-31in Ib).

+ An oil cooler, located between the oil
filter and the oil filter bracket, is con-
nected to the coolant circuit.

1 - Thermostat
+ Replacing = page 19-5
+ Start of opening = page 19-5

2 -Seal
+ Always replace

3 - Thermostat housing

19-1

4-10 Nm (7 ft Ib)

5 - Gasket
+ Always replace

6 - Coolant pump
+ To remove and install, remove
ribbed drive belt and toothed
belt = Repair Group 13

7-10 Nm (7 ft b}

13-2




Coolant pipes, layout

Note:

first in order to remaove the

coolant pipes.
+ Arrows on ends of hoses must be

intake manifold must be re-

¢ The
moved

aligned with arrows on coolant

pipes.

tening torque for coolant pipe

hose clamps: 3-3.5Nm (27-31in Ib).
¢ Always replace gaskets and seals.

Tigh

+

1 - Large coolant pipe

2 - Bleed screw

15 Nm

+ Tightening torque:

19-10

(11 ft1b)

«+ Filling system = page

-
mm
=
u
.
g @
85
th
8 2
=
e 2
EE 2
.m,,..._n

-

(11 ft Ib)
¢ Checking = Repair Manual, 2.8

Liter V6 Fuel Injection & Ignition,

Repair Group 01
10 Nm (7 ftIb)

Small coolant pipe

4-
5-

193

Electrical Equipment

¢ Checking = Repair Manual,
8-10 Nm (7 ftIb)

perature (ECT) thermal switch

F76-

7 - Electronic Engine Coolant Tem-

6-20 Nm (15 ft Ib)
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Thermostat, replacing

- Remove ribbed belt = Repair Group 13
- Drain coolant into suitable container if it is to be reused.

- Remove thermostat housing from under toothed belt cover.

~- Lift out housing.

Installation position of thermostat. The vent valve must be
installed facing up (arrow).

+ Opens approx. 87°C (189°F)
¢+ Closes approx. 102°C (216°F)

¢ Stroke: minimum 8.0 mm (5/16 in.)

19-5

Coolant Fan Control (FC) thermal switch,
checking

The coolant fan control thermal switch -F54- is located in the ra-
diator at the bottom left. ;

Switch Switching temperature
3-pole On off
1= Stage 1 92 -97°C approx. 84°C
(198 - 207°F) (183°F)
2 = Stage 2 99 - 105°C approx. 91°C
(210 - 221°F) (196°F)
3 = Positive (B+)

19-6
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Cooling system leaks, checking

CAUTION!
If coolant is hot, carefully remove expansion tank cap,

® Engine must be at operating temperature.

- Connect cooling system tester VW 1274 to expansion tank
using adapter VW 1274/1.

- Operate the hand pump to create a pressure of approx. 1 bar
(15 psi).

If the pressure drops quickly:

~ Locate and repair leak in the cooling system.

18-7

Expansion tank cap, pressure testing

— Screw cap onto cooling system tester VW 1 ;
VW 1274/1. Cig 274 with adapter

- Operate hand pump.

= Pressure relief valve must open at 1.2-1.5 bar (17-22 psil.

19-8
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Cooling System, draining and filling
Note;

+ i:ogﬂn%-:r designations for coolant additives ara G 011 A8B
T buf:amara coolant additives that correspond to the
el ;v'th not released by VW/Audi. Only coolant addi-

ith the designation G 011 ABB or C can be used.

¢ The cooling system js

filled yea i
ter and G 017 Age i e:; ; rround with a mixture of wa-

. fG 011 AgB prevents freezing, corrosion damage and scale

ormation anq raises the coolant boiling point. For these rea-

?ons the cooling System should be filled with G 011 A8B anti-
reeze and anti-corrosion additive all the year round.

¢ Due toits high boiling point, coolant is an aid to operational

efficiency when the engine is operating at full load, particu-
larly in tropical climates. 2 ¢ e <

+ Coolant must be drained and replaced if either th in
one ofthe cylinder heads : bl

has been replaced, or if the coolant
has become contaminated.

Draining

= Using special tool 3247, drain coolant from engine drain plug
(arrow) and at drain plug on bottom left of radiator,

Tightening torque: 20 Nm (15 ft Ib)

- Remove cap from expansion tank.

19-9

Filling

Recommended mixing ratios for 8 liter (8.4 qt.) capacity:

Frost protection G011 A8BorC Water
-25°C (-13°F) 3.2 liter (3.4 qt.) 4.8 liter (5.1 qt.)
-35°C (-31°F) 1 4.0 liter (4.2 qt.) | 4.0 liter (4.2 qt.)

Y For cold climates
~ Back off each of two bleed screw approx. 2 turns.
¢+ In coolant hose to heater core, right, next to brake booster

¢ Bleed screw in large coolant pipe, next to engine coolant
temperature sensor = page 19-3

- Pour coolant into expansion tank.

- Check bleed screws and close when coolant starts to run out.
— Fill expansion tank until level reaches top edge.

— Install cap on expansion tank.

- Run engine at idle until coolant fan has switched on once.
— Increase engine speed to 2000 RPM for approx. 30 seconds.
- Stop engine (switch ignition off).

- Check coolant level in expansion tank and top up to MAX
mark if necessary.

18-10



Fuel supply system,
Components

WARNING!

Alwa!ys be sure to comply with
applicable safety precautions when
working on the fuel system.

Note:

¢ Always replace gaskets, seals and
hose clamps when working on the
fuel system.

+ Hqsa connections are secured either
with screw-type or spring-type hose
clamps.

¢ Connect remote control = Fig. 1.

+ Checking fuel pump relay = Repair
Manual, Fuel injection & Ignition, for
the applicable engine management
system.

+ When removing or installing the fuel
pump module, make sure that the
wiring harness is not damaged.

& ?bserve rules of cleaniiness = page
0-7.

1 - Fuel supply line
+ To fuel tank
+ Installation position of fuel filter
= Fig. 2

2 - Fuel return line

3 - Breather line

¢ To Evaporative Emission (EVAP)
canister

4 - Breather/vent valve
+ 0.02-0.3 bar (0.3-4.4 psi) pres-
sure
¢ Prevents fuel from reaching
EVAP canister when filling fuel
tank
+ Checking = page 20-8

5 - Overflow hose
6 - Filler pipe

7 - Check valve

8 - Double clip

9 - Fuel tank
¢ Checking for leaks = page 20-8

20-2



10 - Cushioning material
¢ Prevents damage caused by
rubbing

11 - Union bolt
¢ 20 Nm (15 ft Ib)

12 -Lock ring
+ Removing = page 20-11

13 - Fuel level sensor _
+ Removing and installing
= page 20-10

14 - Fuel Pump (FP)

Fig.1 Connecting VAG 1348/3A remote control
- Open cover of fuse panel on left side of instrument panel.

=1 - Remove fuse 17 from holder.

— Connect VAG 1348/3A remote control to fuse 17 sockets -2-
using VAG 1348/32 adapter and adapter cables from VW 1594
connector test kit.

- Connect clip terminal clamp to starting aid socket (+).

<4 Fig.2 Fuel filter installation position

Arrow indicates direction of fuel flow to engine.
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Safety precautions

WARNING|
When removing and installing the fuel pump or fuel level
sensor from a filled or partially filled fuel tank:

+ BEFORE beginning repairs, the suction pipe of an exhaust
extraction system must be located near the fuel tank
opening so that escaping fuel vapors can be immediately
carried away.

+ If no exhaust extraction system is available, a radial fan
{motor located outside airflow) with volume of at least 15
m’/hr (9 cfm) may be used.

¢+ Wear fuel-resistant gloves whenever working with open
parts of the fuel system.

Be sure the ignition is switched OFF,. when:
+ Disconnecting fuel injection system wiring
+ Connecting or disconnecting test equipment leads

BEFORE cranking the engine at starting RPM (such as for
compression testing) disable the ignition and fuel injection
systems:

+ Disconnect the ignition coil power output stage.
+ Disconnect harness connectors from all fuel injectors.

o After the work is completed, erase Diagnostic Trouble
Code (DTC) memory.

20-5

CAUTIONI
BEFORE disconnecting the battery:
+ Stop the engine.

+ Be sure the ignition is switched OFF (also applies when
connecting the battery). Failure to do so may damage the
Engine Control Module (ECM).

+ Be sure of the proper radio code (for vehicles equipped
with coded anti-theft radio).

Be surs the battery negative () cable is disconnected, when:
+ Working on the electrical system

¢ Resistance (spot) welding or electric arc welding any-
where on the vehicle.

When connecting and disconnecting electrical test equip-
maent (LED voltage tester, multimeter, etc.):

« Be sure the ignition Is switched OFF.
+ Use correct adapters from the VW 1584 connector test kit.




Rules of cleanliness

CAUTION/

Wh carrying out work on the fuel supply and fuel in-
jocﬁm.?' ::;tnm"f cfnmryabumtm following five rules of
cleanliness.

1-Thoroughly clean fuel system line and hose connections and
the surrounding area before disconnecting.

2 - Place removed components on a clean surface and cover,
Use plastic sheeting or paper. Do not use fluffy rags that could

leave lint!

3 - Carefully cover over or seal any components that have been
opened if repairs are not carried out immediately.

4 - Install only clean parts:

Do not remove replacement parts from the packaging until
immediately before they are to be installed.

Do not use parts that have been stored without packaging
(e.g. in toolboxes, etc.).

5 - When the fuel system is opened:
Avoid working with compressed air whenever possible.

Avoid moving the vehicle if possible.

20-7

Fuel system, checking for leaks

-4 - Disconnect vent valve -A- (to EVAP canister) from fuel pump
module.

- Connect VAG 1371 fuel system tester and VAG 1397A turbo-
charger tester (connection 2, relative pressure), and connect
clamp W156, as shown in illustration.

1397/A - Tighten clamp.

- Open control valve -2- until indicated pressure reading no
longer increases.

- Close control valve -2-,

Opening pressure for fuel tank cap: 0.3-0.4 bar (5.0-5.8 psi)
® Pressure must not fall below 0.28 bar (4 psi) after 30 minutes
If pressure drops below specified value:

= Check fuel tank for |eaks,

20-8
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— Check and if necessary replace:
¢ Fuel tank sealing cap
¢ Fuel level sensor O-ring
¢ Fuel level sensor
+ Fuel level sensor
¢ Filler pipe
¢+ Double clamp together with hose pipe
+ Fuel tank
— Open clamp W156.
Pressure drops up to 0.02 bar
If pressure drops below 0.017 bar (0.25 psi):
- Check fuel tank for leaks.
- Check and if necessary replace:
+ Hose pipes and clamps

+ Pressure retaining valve (check-valve)

CAUTION!

After carrying out checks with VAG 1371 fuel system tester,
the tire pressure must be checked.

20-9

Fuel level sensor, removing and installing

e QObserve safety measures = page 20-5

WARNING!

Fire hazard. DO NOT smoke or work near heaters or have
anything in the area that can ignite fuell

- Switch ignition on.

— Observe fuel gauge.

CAUTION!

The fuel tank should not be more than 2/3 full. Empty fuel
tank, if necessary, using an approved fuel cart.

Removing
— Disconnect battery Ground (GND} strap.

— Remove cover for fuel pump module [under luggage
compartment floor).

— Disconnect harness connector for fuel level sensor and fuel
pump.

20-10
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- Loosen fuel supply line -A-, fuel return line -B-, and breather
line -C-, then carefully disconnect lines.

- Note installation position of fuel level sensor (angle).

- Loosen and remove lock ring with wrench 3087, and remove
fuel level sensor from fuel tank.

Note:

While removing and installing the fuel level sensor, use care to
ensure that the wiring harness is not damaged.

— Remove fuel supply and return lines from inside of sensor
housing.

— Disconnect fuel pump electrical connection.

Installing

— Re-install all components in reverse order of removal.
— Install fuel level sensor in original position.

20-11

Fuel Pump (FP), removing and installing

® Observe safety measures = page 20-5

WARNING!

Fire hazard. DO NOT smoke or work near heaters or have
anything in the area that can ignite fuell

— Switch ignition on.

— Observe fuel gauge.

CAUTION!

The fuel tank should not be more than 2/3 full. Empty fuel
tank, if necessary, using an approved fuel cart.

Removing
— Disconnect battery Ground (GND) strap.

- Remove cover for fuel pump module (under luggage
compartment floor).

- Elwonnact harness connector for fuel level sensor and fuel
ump.

20-12
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~ Loosen fuel supply line -A-, fuel return line -B-, and breather
line -C-, then carefully disconnect lines.

~ Note installation position of fuel level sensor (angle).

- Loosen and remove lock ring with wrench 3087, and remove
fuel level sensor from fuel tank.

Note:

While removing and installing the fuel level sensor, use care to
ensure that the wiring harness is not damaged.

- Remove fuel supply and return lines from inside of sensor
housing.

- Disconnect fuel pump electrical connection.

20-13

- Mount pump removal tool 3214 to fuel pump in baffle hous-
ing and turn pump approx. 15 mm (0.59 in.) in counterclock-
wise direction.

— Pull out fuel pump upward.

Installing
— Install in reverse order of removal.
— Install fuel pump as follows:

— Insert fuel pump in baffle housing so that notch (arrow -C-)
aligns with marking (arrow -A-).

— Mount pump removal tool 3214 to fuel pump.

— Turn fuel pump clockwise until notch is aligned with next
marking (arrow -B-}—fuel pump engages.

— Install fuel level sensor in original position.

20-14



Fuel Pump (FP), assembly

WARNING!

Fire hazardl DO NOT smoke or
work near heaters or have anything
in the area that can ignite fuel|

Note:

Fuel pump baffie housing is available
in two versions:

+ Housing connected to filter screen
with bayonet fitting

¢ Housing welded to filter screen
1 - Fuel pump electrical connection
2 - Fuel pump
3 - Baffle housing
4 - Filter screen

5 - Fuel supply hose

20-15

Fuel Pump (FP), checking

WARNING!

Fire hazard! DO NOT smoke or work near heaters or have
anything in area that can ignite fuell

Checking power supply

® Fuse 17 OK

® Fuel filter in perfect condition

® Battery fully charged (at least 12 volts)

- Switch ignition on.

® Fuel pump must be heard to run. (A second person will be
required for this if the surrounding noise level is too high).

If fuel pump does NOT run:

- Connect remote control VAG 1348/3A = page 20-4, Fig. 1
- Operate remote control.

If fuel pump runs:

= Check Fuel Pump (FP) relay.

= Repair Manual, Fuel Injection & Ignition, Repair Group 01,
for the applicable engine management system.
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If fuel pump does NOT run:
<4 - Remove cover for fuel
pump module (under luggage
compartment floor), - ; g
- Disconnect harness connector for fuel pump and fuel level
sensaor,
= Switch multimeter (Fluke 83 or equivalent) to volts range.
<4 - Connect multimeter between connector terminal 1 (green/
yellow wire) and terminal 4 (brown wire) using adapter
cables from VW 1594 connector test kit.
— Operate remote control.
Specified value: approx. battery positive voltage (B+)
If specified value is NOT obtained:
— Find and eliminate break in wiring using wiring diagram.
If specified value is obtained:
- Remove fuel level sensor = page 20-10.
20-17
-l _ Checkwiresfrom sensor connector to fuel pump for continu-

ity using multimeter and jumper wires, and eliminate break
in wiring, if necessary.

If wiring is OK:
— Replace fuel pump = page 20-12.

20-18




Fuel pump delivery, checking

e e

® \/oltage supply OK
Fuel filter in perfect condition

® Battery fully charged (at least 12 volts).
— Connect remote control VAG 1348/3A = page 20-4, Fig. 1

- Remove fuel filler cap.

-4 - Disconnect fuel return line -1- from fuel pressure regulator.

<4 - Temporarily attach hose to return line connection on fuel
pressure regulator (-2- above) and route other end of hose

into measuring glass.

20-19

em?1ss”
= — Operate remote control for 15 seconds (hold down button),
::g -d - Compare quantity of fuel delivered with specified values for
4«» minimum fuel delivery rate in graph, according to actual voit-
ix age at fuel pump.
100 *) - Minimum fuel delivery rate—fuel volume in cm? (ml) deliv-
200 ered in15 seconds
**) - Voltage (V) at fuel pump with engine running at idle and
I g ¢ 10 u_ 12 13 uv fuel pump running—approx. 2 volts less than battery posi-
| 20081 tive voltage (B+)




Fuel pump check valve, checking

WARNINGI

Fire hazardl DO NOT smoke or work near heaters or have
anything in area that can ignite fuell

Test requirements

Fuse 17 OK

Fuel filter OK

Battery fully charged (at least 12 volts)

Fuel pump delivery rate OK (testing = page 20-19)

- Connect remote control = page 20-4.

- Connect pressure gauge VAG 1318 between fuel supply line
and fuel rail.

® Pressure tester valve must be in “open” position
- Operate remote control switch for approx. 30 seconds.

— Move lever on pressure tester to “closed” position.

CAUTION!

Mhmmmp:mummmrmmmmmd
position during the test.

20-21

- Briefly operate remote control switch until max. pressure of
5.5 bar (80 psi) is indicated.

- Observe pressure drop on gauge.
Specification:
+ After 10 minutes, max. pressure drop is 0.5 bar (7 psil
If pressure drops below specified value:
- Check pressure tester connections for leaks.
— Check all fuel line connections for tightness and leakage.

If no leaks are present, fuel pump check valve is defective.

- Replace fuel pump => page 20-12.
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Evaporative Emissions
(EVAP) system, component
layout
1 - Fuel level sensor
2 - EVAP canister
3-10Nm (7 ftIb)
4 - Support hose
5 - Breather vent valve
6 -EVAP canister purge regulator
valve
¢ Checking = Repair Manual, 2.8
Liter V6 Fuel Injection & Ignition
(for the appropriate engine
management system), Repair
Group 24

7 - To throttle body

20-23

Accelerator Pedal (AP) cable
and linkage, repairing

1-Clamp

2 - Securing clip
+ Always replace

3 - Securing clip for cable length ad-
justment

4 - Accelerator Pedal (AP) cable
+ Adjusting = page 20-25

5 - Square mounting

6 - Accelerator padal

7 - Securing clip

8 - Bearing sleeve

9 - Accelerator pedal stop bolt
10 - Washer

11 - Accelerator cable adjustment
grommet
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Accelerator Pedal (AP) cable, adjusting
CAUTION!

+ The accelerator pedal cable is easily kinked and must
therefore be handled carefully when installating.

¢ A single slight kink can lead to cable failure while
hicle is being driven. Nl .

¢ ACCELERATOR PEDAL CABLES WHICH ARE KINKED
SHOULD BE DISCARDED.

When installing an accelerator pedal cable, make sure that it is

aligned properly between the support bracket and throttle
valve lever.

The accelerator pedal cable is fixed to the accelerator pedal and
thefast idle cam. Longitudinal adjustment {length) of the accel-
erator pedal cable sleeve is not determined by the securing clip.

Vehicles with manual transmission

— Depress accelerator pedal to wide open throttle position.

Vehicles with automatic transmission

- Insert spacer between accelerator pedal and stop, and secure

in place.

Dimension -a-: 9 mm (0.35 in.)

- Pull accelerator pedal cable sleeve back until throttle valve le-

ver contacts wide open throttle stop (arrow).
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— Insert the securing clip (arrow) behind support bracket, to
lock accelerator pedal cable sleeve in place.

Checking

- Depress accelerator pedal pedal.
® Throttle valve lever must contact wide open throttle stop.

Accelerator pedal released:

-4 e Throttle valve lever must contact closed throttle position
stop (arrow).

If NOT, repeat cable adjustment until checking conditions de-
scribed above are met.
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Exhaust system
components, engine code
AAH up to 8.94, removing
and installing

+ Front-wheel-drive vehicles with
manual transmission = page 26-2

¢ Front-wheel-drive vehicles with
automatic trans. 097 = page 26-2

+ Front-wheel-drive vehicles with
automatic trans. 01K = page 26-7

+ All-wheel-drive vehicles
= page 26-10

Vehicles from 8.94 = page 26-30

Note:

¢ Always replace all self-locking nuts,
seals, and gaskets

¢ Distribute exhaust system weight
evenly.

¢ Align exhaust system free of any
preload or tension = page 26-22

¢ Checking the exhaust system for
leaks = page 26-37

¢ Align exhaust system flange con-
nections = Fig. 4, page 26-14

26-1

Front-wheel-drive vehicles
with manual transmission or |
automatic transmission 097

Engine code AAH up to 8.94

1-CO tap tube cap
+ Deleted from USA versions as of |
chassis No. 4A PN 022 307 |

2 -CO tap tube |
¢ 20 Nm (15 ft Ib)
+ Deleted from USA versions asof
chassis No. 4A PN 022 307

3 - Heated Oxygen Sensor (HO2S)

+ 50 Nm (37 ft Ib)

+ Chacking = Repair Manual, 2.8
Liter V6 Fuel Injection & Ignition
(for applicable engine manage-
ment system), Repair Group 24

+ When installing sensor, lubri-
cate threads with G5, but do not
allow G5 to enter slotted part of
sensor body




1234 5678910

4 - Threaded stud or sealing screw
+ Stud deleted from USA versions
as of chassis No. 4A PN 022 397
and replaced with sealing screw
¢+ 30Nm (22 ft Ib)

5 - Exhaust manifold

6 - Front exhaust pipe with Three
Way Catalytic Converter (TWC)
¢ Aligning TWC = Fig. 3, page
26-14

7 - Mounting for Three Way Catalytic

Converter (TWC)

+ Parts required for manual trans-
mission vehicles = Figs. 5-7,
pages 26-15 through 26-17

¢ Parts required for vehicles with
automatic transmission 097
= Fig. 8, page 26-18

8 - Hex nut
+ 25 Nm (18 ft Ib)
+ Tighten flange joint evenly

9 - Sealing ring

26-3

10 - Washer
* Spring-loaded flange connec-
tions must be changed to rigid
flange connections. Check with
the Parts Department, to ensure
that the right parts are installed.

11 - Not for USA/Canada

12 - Intermediate pipe
+ Aligning = page 26-28

13 - Double clamp
+ Installation position
= page 26-26

14 - Hex nut
¢ 40 Nm (30 ft Ib)

26-4



15 - Support loop
16 - Sealing ring
17 - Retaining ring
18 - Balance weight

1234 5678910

¢ For wvehicles with automatic
transmission 097

¢ Installation position = Fig. 2,
page 26-13

19 - Rear muffler

+ Align tail pipes = page 26-24

20 - Hex nut

+ 25 Nm (18 ft Ib)
+ Installation position for flange
connection = page 26-25

21 - Center muffler
+ Adjust alignment of exhaust
system = page 26-23
26-5
22 - Heat shield

+ Tighten connections at cylinder
head (hex nuts}to 9 Nm (80 in Ib)

+ Tighten connections to upper/
lower heat shield (hex bolts) to
5 Nm (44 in |b)

23 - Exhaust manifold gasket

24 - Hex nut

+ 30 Nm (22 ft Ib)
+ Note tightening method
= Fig. 11, page 26-21

- T % |
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Front-wheel-drive vehicles
with automatic transmission

01K
Engine code AAH up to 8.94

1 -CO tap tube cap
¢ Deleted from USA versions as of
chassis No. 4A PN 022 307

2 -CO tab tube
+ 20 Nm (15 ft Ib)
+ Deleted from USAversions as of
chassis No. 4A PN 022 307

3 - Heated Oxygen Sensor (HO2S)

+ 50 Nm (37 ft Ib)

+ Checking => Repair Manual, 2.8
Liter V6 Fuel Injection & Ignition
(for applicable engine manage-
ment system), Repair Group 24

+ When installing sensor, lubri-
cate threads with G5, but do not
allow G5 to enter slotted part of
sensor body

4 - Threaded stud or sealing screw
+ Stud deleted from USA versions
as of chassis No. 4A PN 022 307

and replaced with sealing screw
¢ 30 Nm (22 ft Ib)

26-7

5 - Exhaust manifold
6 -Front exhaust pipe with Three
Way Catalytic Converter (TWC)
¢+ Aligning TWC = Fig. 3, page
26-14
7 - Mounting for Three Way Catalytic
Converter (TWC)
# 25 Nm (18 ft Ib)
¢ Parts required = Fig. 9,
page 26-20
8 - Hext nut
9 - Sealing ring
10 - Sealing ring
11 - Not for USA/Canada
12 - Washer
13 - Retaining ring
14 - Sealing ring

15 - Support loop



16 - Rear muffler
¢ Aligning tail pipes= page 26-24

17 - Hex nut
4 25 Nm(18 ft Ib)

+ Installation position for flange
connection = page 26-25

18 - Center muffler

19 - Heat shield
+ Tighten connections at cylinder
head (hex nuts) to 9Nm (80 in Ib)
+ Tighten connections to upper/
lower heat shield (hex bolts) to
5 Nm (44 in Ib)

20 - Exhaust manifold gasket

21 - Hex bolt
¢ 30 Nm (22 ft Ib)
+ Note tightening method
= Fig. 11, page 26-21

All-wheel-drive vehicles
Engine code AAH up to 8.94

Theillustration shows the exhaust sys-
tem for manual transmission vehicles.
Variations for automatic transmission
vehicles are also described.

Note:

Joint to allow repair between center
and rear silencers=s Fig. 1, page 26-13.

1-CO tap tube cap
+ Deleted from USAversions as of
chassis No. 4A PN 022 307

2 -CO tap tube
4 20 Nm (15 ft Ib)
# Deleted from USA versions as of
chassis No. 4A PN 022 307

3 - Heated Oxygen Sensor (HO2S)

+ 50 Nm (37 ft Ib)

¢ Checking = Repair Manual, 2.8
Liter V6 Fuel Injection & ignition
(for applicable engine manage-
ment system), Repair Group 24

+ When installing sensor, lubri-
cate threads with G5, but do not
allow G5 to enter slotted part of
sensor body

26-10




4 - Threaded stud or sealing screw
+ Stud deleted from USA versiong
as of chassis No. 4A PN 022 307
and replaced with sealing screw
# 30 Nm (22 ft Ib)

5 - Exhaust manifold

6 - Front exhaust pipe with Three
Way Catalytic Converter (TWC)
¢ Aligning TWC = Fig. 3, page
26-14

7 - Mounting for Three Way Catalytic
Converter (TWC)
¢ 25 Nm (18 ft Ib)
¢ Parts required = Fig. 9,
page 26-20

8 -Hex nut
¢256Nm 18ftlb
+ Tighten flange joints evenly

9 - Sealing ring
10 - Sealing ring
11 - Retaining loop
12 - Retaining loop

26-11

13 - Rear muffler
+ Aligning = page 26-24

14 - Canter muffler
¢+ Check alignment of exhaust sys-
tem = page 26-23

15 - Nut
+ For flange connection between
TWCs and center muffler
¢ 25 Nm (18 ft Ib)
+ Parts required=> page 26-29

16 - Heat shield .
« Tighten connections at cylinder
head (hex nuts)to9 Nm(80in Ib)
¢ Tighten connections 1o Upper.
lower heat shield (hex bolts) t0
5 Nm (44 in Ib)

17 - Exhaust manifold gasket

18 -Hex boit
+ 30 Nm (22 ft Ib)
¢ Note tightening method
= Fig. 11, page 26-21

26-12



Fig. 1 Joint between center and rear mufflers
All-wheel-drive vehicles

¢ A joint is provided for separating center and rear mufflers;
dimension -a-: 220 mm (approx. 8.5 in.)

# A short double clamp is provided to connect the center and
rear muffler in case of repair.

® The double clamp must be installed horizontally.

e Bolts and nuts for double clamp must point to right and side-
ways to exhaust pipe.

Aligning rear muffler = page 26-24

Fig.2 Balance weight installation position

Front-wheel-drive vehicles with automatic transmission 097
1 - Combination boit
2 - Combination bolt: torque to 25 Nm (18 ft Ib)

3 -Balance weight
4 -Hex head nut: torque to 25 Nm (18 ft Ib)

5 - Rear muffler

26-13

Fig.3 Aligning Three Way Catalytic Converter (TWC)

Note:
+ The illustration shows the exhaust system and three way cat-
alytic converters from the rear.

+ Measurements must be carried out at the centerline -d- of the
three way catalytic converter impact protector.

Application Dimensions
mm in.

+ Front-wheel-drive vehicles |-a-| 8- 12 0.31-0.47

with manual transmission
+ Front-wheel-drive vehicles -b-1174-179 | 6.85-7.05
with automatic trans. 097 —<-|163-168 | 6.42-6.61

+ Front-wheel-drive vehicles |-a-| 8- 12 0.31-0.47

with automatic trans. 01K
+ All-wheel-drive vehicles -b-|182-185 | 7.16-7.28
<-|179-184 | 7.06-7.24

-4 Fig.4 Aligning exhaust system flange connections

e The nuts and bolts of the exhaust system flanges must be
tightened to maintain equal spacing -a- between flange con-
nections.
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Fig.5 Three way catalytic converter mounting parts,
left-hand side
Front-wheel-drive vehicles with manual transmission
1-Three way catalytic converter
2 -Hex head bolt
3 - Distance sleeve
4 - Mounting bracket
5 - Rubber bush
6 - Washer
7 -Hex bolt
8 - Washer
8 -Pressure spring
10 - Distance sleeve
11 - Hex nut
Tightening torque: 25 Nm (18 ft Ib)

Note:

+ Mounting brackets must be installed vertically when viewed

in the direction of travel.

¢ Bolts for three way catalytic converter attachment, posi-
tioned transverse to the direction of travel, must be the last

to be tightened stress-free.

26-15

Fig.6 Three way catalytic converter mounting parts,
left-hand side

Front-wheel-drive vehicles with man ual transmission

USA version with 57 mm diameter front exhaust pipe
1- Three way catalytic converter
2 - Hex bolt

3 - Washer

4 - Mounting bracket

5 - Rubber bush

6 - Hex bolt

7 -Washer

8 - Pressure ring

9 - Distance sleeve
10 - Hex nut

Tightening torque: 25 Nm (18 ft Ib)

Note:

+ Mounting brackets must be installed vertically when viewed
in the direction of travel.

+ Bolts for three way catalytic converter attachment, posi-
tioned transverse to the direction of travel, must be the last
to be tightened stress-fres.

26-16



-

Fig.7 Three way catalytic converter m parts,
il
right hand side i

Front-wheel-drive vehicles with manual transmission

1-Washer

2 - Rubber bush (installation position = Fig. 10, page 26-21)

3 -Washer

4 - Hex bolt

5 - Three way catalytic converter

6 - Hex nut
Tightening torque: 26 Nm (18 ft Ib)

7 - Distance sleeve

8 - Lever

9 - Pressure spring
10 - Hex bolt

11 - Hex nut
Tightening torque: 25 Nm (18 ft Ib)

Note:

+ Mounting brackets must be instailed vertically when viewed
in the direction of travel.

+ Bolts for three way catalytic converter attachment, posi-
tioned transverse to the direction of travel, must be the last
to be tightened stress-free.
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Fig.8 Three way catalytic converter mounting parts

Front-wheel-drive vehicles with automatic transmission 097

1 - Combination bolt
Tightening torque: 40 Nm (30 ft Ib}

2 - Hex bolt

3 - Combination bolt
Tightening torque: 40 Nm (30 ft [b)

4 - Hex bolt
Tightening torque: 40 Nm (30 ft Ib)

§ - Combination bolt
Tightening torgue: 40 Nm (30 ft Ib}

6 - Three way catalytic converter, right side

7 - Hex nut
Tightening torque: 25 Nm (18 ft Ib)

8 - Distance sleeve
9 - Lever
10 - Pressure spring
11 - Washer
12 - Hex bolt
13 - Bracket
Note:
+ Mounting brackets must be installed vertically when viewed
in the direction of travel.
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+ Bolts for three way catalytic converter attachment, pos;.
tioned transverse to the direction of travel, must be the |as¢
to be tightened stress-free.
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Fig.9 Three way catalytic converter mounting parts
Front-wheel-drive vehicles with automatic transmission 01K
vehicles

1 -Three way catalytic converter

2 - Hex bolt

3 - Combi bolt

4 - Hex bolt

5 - Rubber bush

6 - Spreader tube

7 - Hex nut

Tightening torque: 25 Nm (18 ft Ib)
8 - Distance sleeve
9 - Washer

10 - Hex nut
Tightening torque: 25 Nm (18 ft Ib)

11 - Hex bolt
12 - Pressure spring

Note:

¢ Mounting brackets must be installed vertically when viewed
in the direction of travel.

¢ Boits for three way catalytic converter attachment, posi-
tioned transverse to the direction of travel, must be the last
to be tightened stress-free.
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=4 Fig. 10 Rubber bushing installation position

® Rubber bushing -A- must be pressed in flush with transmis-
sion support -B-.

Arrow points in direction of travel.

Fig. 11 Tightening front exhaust pipes
+ Front exhaust pipe flanges are illustrated from below.
¢ Arrow points in direction of travel.

- Tightening of the two front exhaust pipes and three way cata-
Iytic converters at the exhaust manifold must be done evenly

as shown in the illustration.

Tightening torque: 30 Nm (22 ft Ib)

26-21

Exhaust system, aligning

In order to avoid noise and stresses on the exhaust system, it
must be aligned free of tension as follows:

Note:

¢ A prerequisite for tension-free alignment of the exhaust sys-
tem is correct alignment and tightening of the three way cat-
alytic converter = Fig. 3, pages 26-14 and Fig. 11, page
26-21. Special attention must be given to ensure that the
three way catalytic converter mounting is carried out free of
tension as shown in the illustrations. All other bolted con-
nections must be loosened for this process.

« The exhaust system is aligned when cold.
« The following procedure must be carried out in the specified

sequence.
¢ The dimensions listed in the illustrations are examples only.

B T s a— s 1.
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Adjusting exhaust system inclination

Front-wheel-drive vehicles with manual transmission or with
automatic transmission 097

Inclination is adjusted at the rear mounting loop of the muffler.
Dimension -a-, 7-9 mm (0.28-0.35 in.), can be adjusted by
movement in the double clamps. Arrow points in direction of
travel.

® The locking tabs on the brackets must be bent over approx.
90° after installation.

® The distance -b- between supporting loops and the locking
tabs must be at least 2 mm (0.08 in.) on both suspensions,

All-wheel-drive vehicles

The inclination must be checked at the front mounting loop of
the center muffler. Dimension -a-is 7-9mm (0.28-0.35in.). Ar-
row points in direction of travel.

® The locking tabs on the brackets must be bent over approx.
90° after installation.

® The distance -b- between supporting loops and the locking
tabs must be at least 2 mm (0.08 in.) on both suspensions.

26-23

Aligning tail pipes
® Distance -a- must be equal on right and left sides.

Distance -b- to top of bumper recess is approx. 38 mm (1.5 in.).

Aligning rear muffler after repairs
All-wheel-drive vehicles
The illustration shows the left suspension of the rear muffler.

Offset -a-, 12-14 mm (0.47-0.55 in.) can be adjusted by move-
ment in the short double clamp between the center and rear
mufflers. Arrow points in direction of travel.



Installation position of flange connections
Front-wheel-drive vehicles

The illustration shows th i
{ e flange connection
muffler against the direction ogtravel. Dl

® Flange connections must be aligned as shown

® Distance -a- must be the same on top and at the bottom

Installation position of double clamps

Front-wheel-drive vehicles with manual transmission or with
automatic transmission 097
Note:

+ Tighten double clamps only after alignment of the intermedi-
ate pipes.

+ After the bolts have been loosened, the double clamps must
be replaced.

+ The double clamps are illustrated from the rear in the direc-
tion of travel.

Right side
e The bolts of the double clamp must be positioned as shown
+ Angle -a-: 60°

+ Dimension -b-: 25 mm (approx. 1.0 in.}
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Left side

® The bolts of the double clamp must be positioned as shoy,
¢ Dimension -c-: 25 mm (approx. 1.0 in.)

+ Angle -d-: 40°
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Aligning intermediate pipes

Front-wheel-drive vehicles with manual transmission or with
automatic transmission 097

® The measuring angles for the intermediate pipes must be
horizontal to each other (arrow -A-).

® The bottoming stop -D- must not be damaged. The exhaust
system must not make contact with the bottoming stop.

¢ Dimension -b-: 15 mm (0.59 in.)
¢ Dimension -c-; 70 mm (2.76 in.)
The bolts on the TWC/intermediate pipe flange connection are

tightened only after the doubled clamps have been aligned,
bolts installed and tightened.




Connecting TWC and center silencer
All-wheel-drive vehicles

Arrangement of parts:

1-Head bolt

2 - Washer

3 - Spacer tube

4 - Pressure spring

5- Hex nut

Tightening torque: 25 Nm (18 ft Ib)

Note:

* On vehicles with automatic transmission the spring-loaded

ﬂang_e connection can be modified into a rigid flange con-
nection.

¢ For Installation sequence see illustration for vehicles with
front-wheel-drive and automatic transmission = page 26-7.
Be sure correct parts are installed.

Exhaust system
components, engine code
AAH from 8.94 and
engine code AFC,
removing and installing

+ Front-wheel-drive vehicles
= page 26-31

+ All-wheel-drive vehicles
= page 26-33
Note:

+ Always replace all self-locking nuts,
seals and clamping sleeves.

+ Install the necessary exhaust hang-
ers and threaded fasteners accord-
ing to the parts catalog microfiche.

¢ Make sure that there is sufficient
clearance between the exhaust sys-

temn and the body.

¢ Align exhaust system free of preload
or tension.

+ Check the exhaust system for leaks
= page 26-37




Front-wheel-drive vehicles
1 - Exhaust manifold

2 - Gasket
« Always replace

3 - Self-locking nut
# 30 Nm (22 ft Ib)
+ Always replace

4 - Heated Oxygen Sensor (HO2S)

¢ 50 Nm (37 ft Ib)

¢ Checking = Repair Manual, 2.5
Liter V6 Fuel Injection & ignition
(for applicable engine manage-
ment system), Repair Group 24

+ When installing sensor, lubri-
cate threads with G5, but do not
allow G5 to enter slotted part of
sensor body

5 -Three Way Catalytic Converter
(TWC), left side
+ With uncoupling element
¢+ Handle uncoupling element
carefully; protect from shock
loads and large misalignment
{maximum 10°)
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6 -Three Way Catalytic Converter
(TWC), right side
+ With uncoupling element
¢ Handle uncoupling element
carefully; protect from shock
loads and large misalignment
{(maximum 10°)

7 -Oxygen Sensor (02S) behind
Three Way Catalytic Converter
(TWC)

+ 50 Nm (37 ft Ib)

o Checking = Repair Manual. 2.8
Liter V6 Fuel Injection & lgnition
(for applicable engine manage-
ment system), Repair GrouP 24

¢ When installing sensor, lubri-
cate threads with G5, but do not
allow G5 to enter slotted part©
sensor body

8 - Clamping sleeve
¢ 40 Nm (30 ft Ib)
+ Always replace
+ Tighten evenly 2
« Install in horizontal position In
vehicle

9 - Exhaust hanger
¢ Replacing: always use |
and prevent damage toru

ubricant
bber

26-32
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All-wheel-drive vehicles
1 - Exhaust manifold
2 - Gasket

+ Always replace

3 - Self-locking nut

¢ 30 Nm (22 ft Ib)
+ Always replace

4 - Heated Oxygen Sensor (HO2S)

¢ 50 Nm (37 ft Ib)

¢ Checking = Repair Manual, 2.8
Liter V6 Fuel injection & Ignition
(for applicable engine manage-
ment system), Repair Group 24

¢ When installing sensor, lubri-
cate threads with G5, but do not
allow G5 to enter slotted part of
sensor body

5-Three Way Catalytic Converter

(TWC), left side

+ With uncoupling element

¢+ Handle uncoupling element
carefully; protect from shock
loads and large misalignment
{maximum 10°)

6 -Bracket

+ Only for vehicles with manual
transmission 01A
+ Mounting parts = Fig. 1

7 -Three Way Catalytic Converter

(TWC), right side

+ With uncoupling element

¢ Handle uncoupling element
carefully; protect from shock
loads and large misalignment
{maximum 10°)

8-Oxygen Sensor (02S) behind

Three Way Catalytic Converter

(TWC)

+ 50 Nm (37 ft Ib)

¢ Checking = Repair Manual, 2.8
Liter V6 Fuel Injection & Ignition
({for applicable engine manage-
ment system), Repair Group 24

¢ When installing sensor, lubri-
cate threads with G5, but do not
allow G5 to enter slotted part of
sensor body

9 - Clamping sleeve

+ 40 Nm (30 ft Ib}

+ Always replace

+ Tighten evenly

+ Install in horizontal position in
vehicle
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10 - Hex bolt
¢ 25 Nm (18 ft Ib)

11 - Rear muffler

12 - Exhaust hanger
+ Replacing: always use lubricant
and prevent damage to rubber

13 - Exhaust hanger
+ Replacing: always use lubricant
and prevent damage to rubber

14 - Center muffler

10 13 14 13

1
M 2
i A % Fig. 1  Individual mounting parts
/f& : 1- Buffer

2 - Spacer

3 I[n": 3 -Washer
10 ! SN 3 s 4 - Bracket, right

8 el l 5 -Washer
uly > S 6 - Hex bolt
Tightening torque: 25 Nm (18 ft Ib)
7 - Spacer

8 - Bracket, left
9 - Compression spring
10 - Hex bolt

11 - Self-locking nut
Tightening torque: 25 Nm (18 ft Ib)
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Exhaust system, checking for leaks

The exhaust system must be checked for leaks as follows:

- Run engine.

- Seal tail pipes being checked with, for instance, rag or plug.

- Joints: cylinder head/manifold, manifold/front exhaust pipe,
etc., check for audible leaks.

- Eliminate any leaks found.
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