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00 — Technical data

Engine number

¢ The engine number (“engine code” and “serial number”) can
be found at the front next to the poly V-belt pulley on the
crankshaft -arrow-.

—_—

¢ There is also a sticker on the cylinder head cover showing the
“engine code” and “serial number”.

4 Starting with the letter “C”, the engine codes consist of 4 let-
ters.

¢ The first 3 characters of the engine code stand for the engine
capacity and the mechanical construction and design. They
are stamped on the cylinder block, together with the serial
number.

¢ The 4th character indicates the power output and torgue of the
engine, and is determined by the engine control unit.

@ Note

& The engine code is additionally marked at the engine lifting
eye (right-side).

& The 3-character engine code also appears on the vehicle data
sticker.

& The 4-character engine code can be found on the type plate
(in versions for some countries only) and on the vehicle data
sticker and the engine control unit.

& Fitting locations of the type plate (certain countries only) and
the vehicle data sticker = Maintenance ; Booklet 810 .

1. Engine number 1
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2 Engine data

Code letters BUB CBRA
Capacity Itr. 3.189 3.189
Power output kW at rpm 184/6300 184/6300
Torque Nm at rpm 320/2500 ... 3000 320/2500 ... 3000
Bore g in mm 84 84
Stroke mm 95.9 95.9
Compression ratio 10.85 10.85
RON not less than 98 1) 98 1)
Injection/ignition system Motronic Motronic

Firing order 1-5-3-6-2-4 1-5-3-6-2-4
Emission standards EU4 LEV2
Exhaust gas recirculation no no
Turbocharging/supercharging no no
Lambda control 4 probes 4 probes
Variable valve timing yes yes
Intake manifold change-over yes yes
Secondary air system yes yes
Valves per cylinder 4 4

* 1) Unleaded premium RON 95 can also be used, but results in reduced power

2 Rep. Gr.00 - Technical data
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3 Safety precautions

When working on the fuel system note the following warnings:

A WARNING

The fuel system operates at extremely high pressure. This can
cause injury.

¢ The fuel pressure in the high-pressure section of the in-
Jection system must be reduced lo a residual pressure
prior fo opening the system.

¢ Wrap a clean cloth around the connection and carefully
loosen the connection fo allow the residual pressure fo
dissipate.

— Procedure before opening high-pressure section of injection
system = page 4 .

A WARNING

Escaping fuel can cause a fire risk.

¢ The power supply for the fuel pump confrol unit -J538-
must be disconnected before opening the fuel system, as
the fuel system pressurisation pump -G6- will be activated
briefly when the driver's door is opened with the battery
still connected.

A Caution

To prevent damage to the electronic components when dis-
connecting the batfery:

¢ Observe notes on procedure for disconnecting the battery.

¢ Always switch off the ignition before disconnecting the
battery.

— Disconnect battery = Rep. Gr. 27 .

3.1 Observe the following to prevent injuries
to persons and damage to the injection
and ignition system:

Observe the following to prevent injuries to persons and damage
to the injection and ignition system:

4 Do not touch or disconnect ignition coils with output stages
when the engine is running or being turned at starter speed.

¢ Always switch off the ignition before connecting or discon-
necting electrical wiring for the injection or ignition system or
tester cables.

¢ If you want to crank the engine at starting speed without ac-
tually starting it (e.g. compression test), first unplug the con-
nectors from the ignition coils and the injectors. After
completing the work, interrogate and erase the fault memory.

¢ Always switch off ignition before washing engine.

3. Safety precautions 3
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¢ Faults are stored in engine control unit if electrical connectors
have been unplugged:

— Connect vehicle diagnostic, testing and information system -
VAS 5051B- .

— Start “Guided Functions” mode.

— Generate readiness code in engine control unit.

3.2 Using testers and measuring instru-
ments during a road test

Note the following if testers and measuring instruments have to
be used during a road test:

A WARNING

Accidents can be caused if the driver is distracted by fest
equipment while road-testing, or if test equjpment is not prop-
erly secured.

Injuries can also be caused if the passenger's airbag is trig-
gered in a collision.

e The use oftest equipment while driving causes distraction.

e There is an increased risk of injury if test equipment is not
secured.

7T Coupé:

Test equipment must always be secured on the rear seaf with
a strap and operated from the rear seat by a second person.

TT Roadster:
¢ Move the passengers seat back as far as it will go.

¢ Use only vehicle diagnosis and service information sys-
tem -VAS 5052- or diagnosis system -VAS 5053- .

¢ The fest equipment -1- must rest flat on the passengers
thighs (as shown in illustration) and must be operated by
the passenger.

A57-10408 ||

3.3 Working on the cooling system

When working on the cooling system note the following:

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ 7o allow pressure fo dissjpate, cover filler cap on coolant
expansion tank with cloth and open carefully.

3.4 Procedure before opening high-pres-
sure section of injection system
¢ Theinjection system consists of a high-pressure section (max-

imum approx. 120 bar) and a low-pressure section (approx.
6 bar).

4 Rep. Gr.00 - Technical data
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¢ Before removing a component in the high-pressure section of
the injection system, the fuel pressure in the high-pressure
section must be reduced to a residual pressure of approx.
6 bar; follow the procedure outlined below.

Special tools and workshop equipment required

¢ Vehicle diagnostic, testing and information system -VAS
5051B-

Procedure

— With ignition switched off, connect vehicle diagnostic, testing
and information system -VAS 5051B- with diagnosis lead to
diagnosis connection.

— Start the engine and run at idling speed.

Display on -VAS 5051B- :

— Select [Vehicle self-diagnosis|from the list -item 1-.

Display on -VAS 5051B- :

— Frommenu-1-, select vehicle system “Engine electronics” and
press [5] key to continue.

Display on -VAS 5051B- :

— From menu -1-, select function “Measured values” and press
key to continue.

=

- i
T £ 2 LAY
. MOL0T |

e —

=]

| [

AD1-10029

-

I > 1
A01-10008
\_1
I > 1
AD1-10024

3. Safety precautions 5
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Display on -VAS 5051B- :

— Presskeys [0] on keypad -1- to select “Display group 140”

and confirm entry by pressing [Q] key.

Display on -VAS 5051B- :

Check display indicating fuel pressure in fuel rail in display
zone -3-.

With engine idling the figure displayed will be 35 ... 45 bar. The
display shows the actual pressure in the fuel rail which is being
generated by the high-pressure pump.

Remove luggage compartment side trim (right-side) = Rep.
Gr. 70.

Remove fuse 6 in fuse holder F -SF6- for fuel pump control
unit -J538- in fuse holder in luggage compartment (right-side).

[« [ &

[« &

| > 1

9

T
T

T
— —

i

A —F
| E—

S
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Display on -VAS 5051B- :

— With engine still running, check display zone -3- for fuel pres-
sure in fuel system:

» The fuel pressure will decrease very quickly because the me- ; - [
chanical high-pressure pump is no longer being supplied with 3 -
fuel from the fuel tank by the electric fuel pump. 4 = =

— Switch off ignition as soon as fuel pressure has dropped to just L]
below 8 bar. [—]

[« & I C» |
(2) Note

Fuel pressure must not fall below 6 bar, otherwise the engine will
stall (this could damage the catalytic converter).

The fuel rail is still filled with fuel, however it is no longer under
high pressure.

A WARNING

There is a risk of injury: avoid skin contact with fuel.

¢ Wear safety goggles and protective clothing when open-
ing the fuel system.

¢ Before opening the high-pressure section of the fuel sys-
fem, place a clean cloth around the connection fo cafch
escaping fuel,

— Disconnect a fuel line connection without delay.

@ Note

The pressure will increase again due fto the effect of residual heat
if the high-pressure system is not opened immediately.
Additional steps required

— Re-fit fuse 6 in fuse holder F -SF6- .

— With ignition switched off, connect vehicle diagnostic, testing
and information system -VAS 5051B- .

— Start “Guided Functions” mode.

— Generate readiness code in engine control unit = Vehicle di-
agnosis, testing and information system VAS 5051.

3. Safety precautions 7
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4 General repair instructions

4.1 Rules for cleanliness when working on
fuel supply system, injection system and
turbocharger

Even small amounts of dirt can cause malfunctions. For this rea-
son, please observe the following rules when working on the fuel
supply system, injection system and turbocharger:

¢ Carefully clean connection points and the surrounding area
with engine cleaner or brake cleaner and dry thoroughly before
opening.

¢ Seal off open pipes/lines and connections immediately with
clean plugs, e.g. from engine bung set -VAS 6122- .

¢ Place parts that have been removed on a clean surface and
cover them over. Use only lint-free cloths.

¢ Carefully cover or seal open components if repairs cannot be
carried out immediately.

¢ Only install clean components; replacement parts should only
be unpacked immediately prior to installation. Do not use parts
that have not been stored in their packing (e.g. in tool boxes
etc.).

¢ When the system is open, do not work with compressed air
and do not move the vehicle.

¢ Protect unplugged electrical connectors against dirt and mois-
ture and make sure connections are dry when attaching.

4.2 Checking fuel system for leaks

— Allow engine to run for several minutes at'moderate rpm.
— Switch off ignition.

— Check complete fuel system for leaks.

— If leaks are found although the connections have been tight-
ened to the correct torque, the relevant component must be
renewed.

— Road-test vehicle and accelerate with full throttle at least once.

— Then inspect high-pressure section of fuel system again for
leaks.

4.3 Foreign particles in engine

¢ When performing assembly work on engine, all open passag-
es in the intake and exhaust systems must be sealed with
suitable plugs (e.g. from engine bung set -VAS 6122-) to pre-
vent foreign particles from entering the engine.

¢ In the event of mechanical damage to one of the cylinder
banks, the intake and exhaust systems and combustion cham-
bers of the opposite cylinder bank must always be examined
to prevent further damage occurring later.

4.4 Contact corrosion!

Contact corrosion can occur if unsuitable fasteners are used (e.g.
bolts, nuts, washers, etc.).

For this reason, only fasteners with a special surface coating are
used.

8 Rep. Gr.00 - Technical data
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Additionally, all rubber and plastic parts and all adhesives are
made of non-conductive materials.

Always install new parts if you are not sure whether used parts
can be re-fitted = Electronic parts catalogue .

Note the following:

¢ We recommend using only genuine replacement parts; these
have been tested and are compatible with aluminium.

¢ We recommend the use of Audi accessories.

+i:Damage caused by contact-corrosionrisinot covered-under
warranty

4.5 Routing and attachment of pipes, hoses
and wiring

¢ Mark fuel lines, hydraulic lines, vacuum lines, lines for activa-
ted charcoal filter system and electrical wiring etc. before
removal so they can be re-installed in the original positions
and correctly connected. Make sketches or take photographs
if necessary.

¢ To prevent damaging pipes, hoses and wiring, ensure suffi-
cient clearance from all moving or hot components in engine
compartment (little space in engine compartment).

4.6 Checking vacuum system

Special tools and workshop equipment required
4 Hand vacuum pump -VAS 6213-

Procedure

— Check all vacuum lines in the complete vacuum system for:
Cracks

Traces of animal bites

Kinked or crushed lines

* & o o

Lines porous or leaking

— Check vacuum line to solenoid valve and from solenoid valve
to corresponding component.

— If afaultis stored in the fault memory, check the vacuum lines
leading to the corresponding component and also check the
remaining vacuum lines in the system.

— Ifitis not possible to build up pressure with hand vacuum pump
-VAS 6213- or if the pressure drops again immediately, check
hand vacuum pump and connecting hoses for leaks.

VAS 6213

-y
WO0-10259

4. General repair instructions 9
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4.7 Installing radiators, condensers and
charge air coolers

Even when the radiator, condenser and charge air cooler are cor-
rectly installed, slight impressions may be visible on the fins of
these components. This does not mean that the components are
damaged. If the fins are only very slightly distorted, this does not
justify renewal of the radiator, condenser or charge air cooler.

1 O Rep. Gr.00 - Technical data
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10 — Removing and installing

1 Removing engine

Special tools and workshop
equipment required 80-200

4 Removal lever -80 - 200-
¢ Engine and gearbox jack - /
V.A.G 1383 A-

¢ Stepladder -VAS 5085-

4 Drip tray for workshop hoist
-VAS 6208-

¢ Locking pin -T10060 A-
¢ Assembly tool -T10118-

VAGISE3 A ~Zlemae

YAS 6208

YAS 5085

T10060 A T10118

G10-10036

¢ Hose clamps for hoses up to 25 mm -3094-

1. Removing engine 1 1
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¢ Engine support -T40074-

¢ Nut M12 (1x)
¢ Bolts M10 (2x)
Procedure

@ Note

¢ The engine is removed from underneath together with the
gearbox.

& Fit cable fties in the original positions when installing.

& Collect drained coolant in a clean container for re-use or dis-
posal.

A Caution

To prevent damage fo the electronic components when dis-
connecting the battery:

¢ Observe notes on procedure for disconnecting the baftery.

SAT 8010/3

Clf—————

— &0 l—])

| W00-10145 |

— Take out luggage compartment floor covering.

— Remove rear cross panel trim if cover for negative terminal of
battery is located under rear cross panel trim = Rep. Gr. 70.

— Release retaining clips -arrows- and detach cover for negative
terminal.

A27-10089

1 2 Rep. Gr.10 - Removing and installing engine
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— Slacken nut a few turns and disconnect battery clamp on earth
cable -arrow- from battery terminal.

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

T

AZ7-10088 |0

— Open filler cap on expansion tank.
— Remove both front wheels.

Release fasteners -1 ... 4- and remove centre noise insulation.

Protected by copyright. Copying for private or commercial purposes, in pa
permitted unless authorised by AUDI AG. AUDI AG does not guarantee o
with respect to the correctness of information in this document. Copyrig

A10-10600

Remove noise insulation on left and right sides -arrows-.

Remove noise insulation frame -arrow-.

e .

Al10-10604

1. Removing engine 1 3
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— Unplug electrical connector -1- at radiator outlet coolant tem-
perature sender -G83- .

— Place drip tray for workshop hoist -VAS 6208- beneath engine.

— Disconnect bottom coolant hose from radiator -arrow- and
drain off coolant.

— Disconnect bottom coolant hose leading to continued coolant
circulation pump -V51- -arrow- and drain off coolant.

@ Note

lllustration shows coolant hose on vehicle with direct shift gear-
box.

— Detach resonance pipe -2- from air intake hose.

— Disconnect air intake hose -1- from throttle valve module -
J338-.

— Detach electrical connector -3- for air mass meter -G70- .

— Unscrew top section of air cleaner housing -arrow- and re-
move air filter element.

— Unscrew bolts -arrows- and remove air duct.

A10-10602

1 4 Rep. Gr.10 - Removing and installing engine
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— Remove bottom section of air cleaner housing -arrows-.

— Unbolt bracket for air cleaner housing -arrows-.

— Unplug electrical connector -1- for Lambda probe 2 -G108-
and electrical connector -2- for Lambda probe -G39- .

— Unplug electrical connector -3- for brake fluid level warning
contact -F34- .

— Move electrical wiring to Lambda probes clear.

— Pry off caps on windscreen wiper arms with a screwdriver.
— Loosen nuts -arrows- several turns.

— Release wiper arms one by one by tilting them slightly on the
wiper shafts.

— Remove nuts and detach windscreen wiper arms.

@ Note

Use puller (commercially available) to remove wiper arm if nec-
essary.

AB2-10058
—
L — .

1. Removing engine 1 5
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Pull off rubber seal -1-

Detach plenum chamber cover -2- by pulling it carefully off re-
tainer at windscreen.

Detach engine wiring harness (rear) at plenum chamber par-
tition panel.

Unscrew bolt -arrow- and detach engine control unit from re-
tainer.

A24-10257

— Unplug electrical connector -arrow- for body wiring harness

A24-10253

— Release wiring protector -1- for engine wiring harness
-arrow- and lift off.

A10-10634

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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— Slide the two clips in the direction of the -arrows- and remove
cover from electronics box in engine compartment.

— Open wiring duct brackets -arrows-.

— Cut open cable tie -1-.

— Unclip electrical connector -1- from bracket and unplug.
— Open wiring duct bracket located underneath.
— Unclip wiring harness for engine control unit from wiring duct.

— Place engine wiring harness with engine control unit on top of
engine.

— Secure engine control unit to prevent it falling.

— Unclip electrical connector -2- from bracket and unplug.

— Unscrew terminal 30 wire from electronics box in engine com-
partment -arrow- and move it clear.

1. Removing engine 1 7
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@ Note

Use removal lever -80 - 200- fo lever out the wiring clips.

Vehicles with manual gearbox:
— Cut open cable tie -arrow- for protective cover -3-.
— Unplug electrical connector -2-.

— Push back protective cover and unscrew B+ cable at starter
solenoid switch

— Unscrew earth wire -1-.

— Remove top starter bolt.

— Detach cable support bracket from gearbox -arrows-.

— Unclip circlip -1- from gear selector cable and circlip -2- from
gate selector cable.

— Pull selector cable end-pieces with selector cables off selector
shaft lever and relay lever.

— Tie selector cables with cable support bracket to one side.

A

A34-10027
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Clamp off pressure hose to clutch slave cylinder using a hose
clamp -3094- .

Pull securing clip upwards -arrow- and detach pipe/hose as-
sembly -1- from bleeder connection on clutch slave cylinder.

A Caution

Risk of contamination by escaping brake fluid.

¢ Do not operate clutch pedal after detaching pipe/hose as-
sembly from bleeder connection on clutch slave cylinder.

Vehicles with direct shift gearbox:

Cut open cable tie -arrow- for protective cover -1-.
Unplug electrical connector -2-.

Push back protective cover and unscrew B+ cable at starter
solenoid switch

Unscrew earth wire -3-.

A Caution

Risk.of darmage o control unit (mechatronic.unit) by static.dis-
charge.

¢ Do NOT fouch connector contacts in gearbox connector
with your hands.

Touch vehicle earth with bare hands to discharge any static
charge.

Turn retainer catch anti-clockwise and unplug electrical con-
nector -4- at gearbox.

All vehicles (continued):

Disconnect coolant hoses going to heat exchanger at bulk-
head -arrows-.

‘ A10-10603
~
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— Detach coolant hose at top left of radiator -arrow-.

~ f 1

= 'l-l?’ 1 4 |

y ” s § i
N ) - _
., 3 £19-10360 |

Y I

— On rest-of-world vehicles detach vacuum line -1- from activa-
ted charcoal filter in engine compartment and move clear.

A WARNING

Risk of injury - fuel system operates under high pressure.

¢ “‘To'reduce 'the pressure’in the fuel system, wrap'a clean
clot/t7_ around the connection and carefully loosen the con-
nection.

— Disconnect fuel supply hose -4- by pulling release ring.

— Move fuel supply hose clear.
— Detach coolant hoses -2- and -3-.

— Detach vacuum hose going to brake servo -arrow-.

Vehicles with engine code letters CBRA:

— Detach vacuum hoses from intake manifold and move clear.
2 - To fuel system diagnostic pump -V144-
4 - To activated charcoal filter solenoid valve 1 -N80-

— Detach activated charcoal filter solenoid valve 1 -N80- from
bracket and move it clear to the side.

@ Note

ltems -1, 3- and -arrows- can be disregarded.
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All vehicles (continued):

— Unscrew nuts -1- and -2- (accessible from above) securing
front exhaust pipe to exhaust manifold.

@ Note

Nuts -3 ... 6- are removed at a lafer stage.

— Remove top bolts -upper arrows- for radiator cowl.

A Caution

If a used belt runs in the opposite direction when it is refitted,
this can cause breakage.

¢ Before removing, mark direction of rotation of poly V-belt
with chalk or felt-tipped pen for re-installation.

— To slacken poly V-belt turn tensioner in direction of -arrow-.
— Lock tensioner with locking pin -T10060 A-
— Take off poly V-belt.

— Loosen bolts of assembly mounting at engine -arrows- approx.
2 turns.

ﬁ_

S —

N

A10-1898
\ L
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— Loosen bolts of assembly mounting at engine -arrows- approx.
2 turns.

Vehicles with manual gearbox:
— Unplug electrical connector -2- at reversing light switch -F4- .

— Remove nut -1- and remove bracket with wiring from bottom
starter bolt.

All vehicles (continued):

— Detach electrical connector -1- at secondary air pump motor -
V101- and move wire clear.

@ Note

Disregard items marked -2, 3 and arrow-,

— Move coolant hose at bottom of radiator cowl clear.

— Detach electrical connectors -1- for radiator fans at bottom of
radiator cowl.

— Remove bolts -bottom arrows- at bottom of radiator cowl.

— Remove radiator cowl with both radiator fans from below.

] ,
1
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— Unplug electrical connector -1- for magnetic clutch on air con- — o . I| |
ditioner compressor. _ [ |

A WARNING

Risk of injury caused by refrigerant.

¢ The air conditioner refrigerant circuit must not be opened.

- Remove bolts -arrows- for air conditioner compressor. S ———
L = ,—_;

! J,__k_)_ | | At0-188¢

¥}

— Tie up air conditioner compressor together with refrigerant ho-
ses at front of longitudinal member (refrigerant hoses remain
connected).

— Unplug electrical connector -1- at oil level and oil temperature
sender -G266- .

— Unclip bracket -2- for wire to oil level and oil temperature
sender -G266- from subframe.

]} O ) ﬂm-%&
\ 7

.Q ' £10-10025

. |

— Unbolt heat shield for drive shaft (right-side) from bevel box
-arrows-.

— Remove drive shaft (right-side) = Rep. Gr. 40 .
— Detach drive shaft (left-side) from flange shaft of gearbox.

— Unscrew nuts -3 ... 6- securing front exhaust pipe to exhaust
manifold.

@ Note

Nuts -1 and 2- have been removed at an earlier stage.
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— Remove nuts -1- and -2- on underside of vehicle.

— Detach cover from bracket for electrical connectors for Lamb-
da probes.

— Remove bolt -3- and move electrical wiring to Lambda probes
clear.

l A24-10259
1

— Detach electrical connectors from bracket and unplug.
1- For Lambda probe after catalytic converter -G130-
2 - For Lambda probe 2 -G131- (after catalytic converter)

‘

— Unbolt bracket for exhaust system -arrows-.
Protected by copyright. Copying for private
permitted unless authorised by AUDI AG.
with respect to the correctness of infor

. AZG-10388 |

=

A Caution

Avoid damage to flexible joints.

¢ Do not bend flexible joints in front exhaust pipe more than
10°.

— Disconnect exhaust system at clamp -1-.

— Detach front exhaust pipes with catalytic converters and front )
silencer.
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— Mark position of flexible coupling and flange for bevel box in
relation to each other for re-installation.

— Unbolt flexible coupling for propshaft at bevel box -arrows-
(counterhold using a suitable lever at the triangular flange).

A Caution

Make sure not fo damage the seal -arrow- in the propshaft
flange.

¢ Push the propshaft horizontally fo the rear and foward's the
right side of vehicle as far as possible.

Vehicles with direct shift gearbox:

— Remove bolts -1- for support bracket.

— Pull off securing clip -3- -arrow- and remove selector lever ca-

ble from gearbox.

@ Note

Disregard item -2-.

All vehicles (continued):

AET0705 [P

"

A Caution

Make sure not to damage the seal in the propshaft flange.

¢ When removing the bollts for the pendulum support/sub-
frame, the engine/gearbox assembly swings slightly for-
ward.

— Remove bolts -1, 2, 3- and remove pendulum support.
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— Bolt engine support -T40074- with M12 nut (1x) and M10 bolts
(2x) -arrows- to cylinder block (tightening torque: approx. 20
Nm).

— Insert engine and gearbox jack -V.A.G 1383 A- in engine sup-
port -T40074- and raise engine/gearbox assembly slightly.

@ Note

To unscrew bolts for assembly mounting use stepladder -
VAS 5085- .

— Remove bolts of assembly mounting at engine -arrows-.

— Remove bolts of assembly mounting at gearbox -arrows-.

@ Note

& Check that all hoses, pijpes and wiring connections between
engine, gearbox and body have been detached.

& Carefully guide engine/gearbox assembly when lowering to
avoid damage.

— Pull engine/gearbox assembly as far forward as possible, and
lower gradually.

\ ﬁ,-;b,-;.»s
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2 Separating engine and gearbox

2.1 Separating engine from manual gearbox

Special tools and workshop
equipment required

¢ Hooks -10 - 222 A /2- 10-222 A/2
¢ Workshop hoist -

¢ Lifting tackle -T40013-

Procedure

« Engine/gearbox assembly removed and attached to engine
support.

— Unscrew bolts -1- and -2- and remove bracket -A- for bevel
box.
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— Attach lifting tackle -T40013- to gearbox and close lock.

— Attach workshop hoist -VAS 6100- with hooks -10 - 222 A /2-
to the lifting tackle.

VAS 6100

— Remove bolts -1 ....67.0n.engine/gearbox flange.
— Detach gearbox from engine.

5
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2.2 Separating engine from direct shift gearbox

Special tools and workshop

equipment required 10-222 A2 YAS 6100 !
¢ Hooks -10 - 222 A /2-

¢ Workshop hoist -
VAS 6100- @?

¢ Retainer -T10013-

¢ Bolt M8x40 with nut and @:\5’%

washer (25 mm outer diam-
eter)

T 10013

1010037

Procedure

» Engine/gearbox assembly removed and attached to engine
support.

— Unscrew bolts -1- and -2- and remove bracket -A- for bevel
box.
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— Move electrical wiring clear -arrows-.

— Detach coolant hoses from gear oil cooler and from coolant
pipe going to gear oil cooler -arrows-.

— Remove bolts -1- and -2- and take off coolant pipe -A-.

Disconnect air hose -arrow-.

Remove bolts -3-.

@ Note

Disregard item -1-.

— Remove threaded pin from retainer -T10013- (to do so, re-
lease circlip).

— Secure retainer -T10013- to gearbox lifting eye using bolt
M8x40 with nut and washer (25 mm outer diameter).

— Attach workshop hoist -VAS 6100- with hook -10 - 222 A /2-
to retainer -T10013- .

Loosen bolt -2- and remove secondary air pump with bracket.

.:y--‘
——

e ——h =
L]

P.B? 10704

10-222 Af2

AGT-10703
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- Remove bolts -1, 3, 5, 6, 7, 8, 9, 10- securing gearbox to en-
gine.

@ Note

Disregard items marked -2, 4 and A-.

— Detach gearbox from engine.
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3 Securing engine to engine and gearbox support

Special tools and workshop
equipment required

¢ Lifting tackle -3033-
¢ Engine bracket -3269-

¢ Engine and gearbox sup-
port -VAS 6095-

¢ Workshop hoist -
VAS 6100-

Procedure

— Attach lifting tackle -3033- to engine and workshop hoist -

3033

3269

VAS 6100 ¢

10-10038

VAS 6100- as shown in illustration.

— Lift engine off engine support -T40074- using workshop hoist

-VAS 6100- .
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Securing engine at gearbox end

— Secure engine and gearbox support -VAS 6095- to gearbox
end of cylinder block as shown in illustration.

Securing engine at side

— Secure engine bracket -3269- to side of cylinder block as
shown in illustration.

— Secure engine to engine and gearbox support -VAS 6095- us-
ing engine bracket -3269- .
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4 Installing engine

Tightening torques

@ Note

& Tightening forques apply only to lightly greased, oiled,
phosphated or black-finished nuts and bolfs.

& Additional lubricants such as engine or gearbox oil may be

used, but do not use lubricants containing graphite.

¢ Do not use degreased parts.

& Tolerance for tightening forques + 15%.

Tightening torques = page 39

Further tightening torques

Component Nm
Bolts/nuts M6 10
M7 15
M8 22
M10 40
M12 65
Except for the following:
Earth cable 22
Securing manual gearbox to engine
ltem Bolt Nm
11,3 M12x55 80
22) M12x65 80
4,52 M10x50 40
62 M12x80 80
A Dowel sleeves for centralising

* 1) Bolt with M8 stud

*  2) Screwed into gearbox from engine side.

5 A34-10035
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Securing direct shift gearbox to engine

ltem Bolt Nm
1,3,6 M12x55 80
5 M12x65 80
7,8 M10x50 40
9 M10x45 40
10 M12x70 80
A Dowel sleeves for centralising

@ Note

Disregard items marked -2 and 4-.

Procedure

Installation is carried out in the reverse order; note the following:

@ Note

¢ Renew self-locking nuts and bolts.

& Renew bolts which are tightened fo a specified angle as well
as oil seals and gaskets.

& Secure all hose connections with the correct type of hose clips
(same as original equipment) = Electronic parts catalogue .

& Fit cable ties in the original positions when installing.

— If not already fitted, install dowel sleeves for centring engine
and gearbox in cylinder block.

Vehicles with manual gearbox:

— Remove needle bearing in crankshaft if fitted > page 57 .

— Renew clutch release bearing if worn = Rep. Gr. 30.

— Lubricate splines of gearbox input shaft lightly with grease for
clutch plate splines = Electronic parts catalogue .

— Makecsurerthat elutch'plate s  properlyrcentred.

Vehicleswith direct shift gearbox:

— Install needle bearing if not fitted in crankshaft = page 57 .

All vehicles (continued):

— Secure gearbox to engine.

— Secure bracket -A- for bevel box = Rear final drive 02D/0AV;
Rep. Gr. 39.

Vehicles with direct shift gearbox:

— Install secondary air pump = page 194 .

— Install coolant pipe going to gear oil cooler = page 164 .

All vehicles (continued):

— Guide engine/gearbox assembly into body.
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— Tighten bolts securing engine mounting to engine support
-arrows- initially hand-tight.

— Tighten bolts securing gearbox mounting to gearbox support
-arrows- initially hand-tight.

@ Note

The bolts are tightened fo final forque only after adjusting the as-
sembly mountings = page 39 .

— Remove engine support -T40074- from engine.

| /|J e\

— Bolt pendulum support to gearbox = page 39 .
Vehicles with direct shift gearbox:
— Install selector lever cable = Rep. Gr. 34.

All vehicles (continued):

A Caution

Make sure not fo damage the seal -arrow- in the propshaft
flange.

¢ Push engine/gearbox assembly fowards bulkhead, guid-
ing pin on bevel box flange carefully into propshaft flange.
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— Bolt pendulum support to subframe = page 39 .
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— Secure propshaft with flexible coupling to bevel box -arrows-
= Rear final drive 02D/0AV; Rep. Gr. 39.

Remaining installation steps are carried out in reverse sequence;
note the following:

— Install front exhaust pipe = page 177 .

— Install exhaust system and align free of stress = page 179 .
— Install drive shafts = Rep. Gr. 40.

— Install heat shield for drive shaft > Rep. Gr. 39.

— Attach electrical connector to starter > Rep. Gr. 27 .

Vehicles with manual gearbox:
— Installing and adjusting selector mechanism = Rep. Gr. 34 .

A Caution

Risk of contamination by escaping brake fluid.

¢ Do not operate clutch pedal before attaching pipe/hose
assembly to bleeder connection on clutch slave cylinder.

— Connect pipe/hose assembly to bleeder connection on clutch
slave cylinder and bleed clutch system = Rep. Gr. 30.

All vehicles (continued):

— Install air conditioner compressor = Rep. Gr. 87 .
— Install radiator cowl = page 172 .

— Install poly V-belt = page 48 .

— Adjust assembly mountings = page 39 .

— Install wiper arms = Rep. Gr. 92.

— Electrical connections and routing = Current flow diagrams,
Electrical fault finding and Fitting locations.

— Observe notes on procedure for connecting the battery = Rep.
Gr. 27.

— Check oil level = page 141 .

A Caution

Risk of damage to control units because of excessive volfage.

¢ Never use bafttery charging equipment for boost starting.

— Fill up with coolant = page 147 .

@ Note

¢ Do not use drained coolant again if:
& the cylinder head or cylinder, block have been renewed.
¢ the coolant is contaminated or dirty.
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5 Assembly mountings

5.1 Assembly mountings - exploded view

1 - Bolt

O Gearbox support to
gearbox

U Tightening torque =
Rep. Gr. 34
2 - Bolts

U Pendulum support to
gearbox

U Renew
Q 40 Nm +90° (1/4 turn
further)
3 - Engine support
4 - Bolt
4 Engine support to en-
gine
Q 45Nm
5 - Engine mounting
O  With support arm
6 - Bolt

U Engine mounting to
body

U Renew
Q 40 Nm +90° (1/4 turn
further)
7 - Connecting bracket

8 - Bolt

O Connecting bracket to
engine mounting

1 Renew

19

Q 20 Nm +90° (Y4 turn
further)
9 - Bolt
4 Connecting bracket to body
U Renew

Q 20 Nm + 90° (/4 turn further)

10 - Bolt

4 Engine mounting to body

Q0 Renew

O 40 Nm + 90° (1/4 turn further)
11 - Bolts

O Engine mounting to engine support
U Renew

Q 60 Nm + 90° (1/4 turn further)
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12 - Pendulum support

13 - Bolt
Q Pendulum support to subframe
U Renew

Q 100 Nm + 90° (1/4 turn further)

14 - Bolt
O Gearbox mounting to gearbox support
Q Tightening torque = Rep. Gr. 34
15 - Bolt
Q Gearbox mounting to body
Q Tightening torque = Rep. Gr. 34
16 - Gearbox mounting
4 With support arm
Q lllustration shows version for direct shift gearbox
17 - Bolt
QO Gearbox support to gearbox
Q Tightening torque = Rep. Gr. 34
18 - Bolt
Q Gearbox support to gearbox
Q Tightening torque = Rep. Gr. 34

19 - Gearbox support

5.2 Checking adjustment of assembly
mountings (engine/gearbox mountings)

Procedure

— Check distances at mounting (right-side) for engine and gear-
box:

» The two bolt heads -2- must be parallel with edge of support
arm -3- for engine mounting.

» There must be a distance of -x- = 16 mm between engine
mounting -1- and engine support -4-.

@ Note

Distance -x- = 16 mm can also be checked with a metal rod of
suitable size, or similar.

— If the distance measured is too large or small, the assembly
mountings must be adjusted = page 41 .
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5.3 Adjusting assembly mountings

Special tools and workshop
equipment required

¢ Support bracket -10 - 222
A-

10-222 A

Hook -10 - 222 A /10-
Shackle -10 - 222 A /12-
Bracket -T10338-

Engine support bracket
(basic set) -T40091-

* & & o

10-222 AM0

¢ Engine support bracket
(supplementary set) -
T40093- with -T40093/3-2-
and -T40093/3-3-

T10338

Adjusting
» Tightening torques = page 39

— On rest-of-world vehicles pull activated charcoal filter with ho-
ses attached upwards out of bracket -arrow- in engine com-
partment and place to one side.

— Remove bracket for activated charcoal filter.

T
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— Detach resonance pipe -2- from air intake hose.

— Disconnect air intake hose -1- from throttle valve module -
J338-.

— Detach electrical connector -3- for air mass meter -G70- .

— Unscrew top section of air cleaner housing -arrow- and re-
move air filter element.

— Unscrew bolts -arrows- and remove air duct.

— Remove bottom section of air cleaner housing -arrows-.

— Unbolt bracket for air cleaner housing -arrows-.

JL| A10-10601
- /]

I o £ T
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— Secure bracket -T10338- to tapped hole at rear left of engine.

* & & o o

Position support bracket -10 - 222 A- on top of body flanges
using the following tools:

2x Rack -10 - 222 A /1-

Hook -10 - 222 A /10- (spindle faces rear)
Spindle -10 - 222 A /11- (spindle faces front)
Shackle -10 - 222 A /12-

Connecting piece (2x) -T40091/3-

Hook spindle -10 - 222 A /11- with shackle -10 - 222 A /12-
onto right-side engine lifting eye.

Engage hook -10 - 222 A /10- in bracket -T10338- .

Tighten spindles slightly to take up weight of engine/gearbox
assembly.

Fit adapter -T40093/3-2- (left-side) and -T40093/3-3- (right-
side) to supports -T40093/3- .

Unbolt earth wire from longitudinal member (left-side).

Remove connecting bolt for front section of longitudinal mem-
ber on left and right.

Secure adapters to longitudinal members using one M8x30
bolt on each side -arrow-.

@ Note

The illustration shows the left side of the vehicle:
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— Insert square-section pipes -T40091/1- in connecting pieces -
T40091/3- and supports -T40093/3- as shown in illustration.

T40093/3 .~ ——T40091A1

- Slide connecting pieces -T40093/4- onto square-section
pipes.

— Push support -T40091/2- with sliding support -T40093/5- into
the two connecting pieces -T40093/4- .

A WARNING

Accident risk from loose components of support bracket.

093/5
¢ Secure support -T40091/2- with pins and split pins of con- ~
necting pieces -T40093/4- .

¢ Secure connecting pieces and supports with clamping
bolts.

— Fit spindle -10 - 222 A /11- onto sliding support and onto en-
gine lifting eye.

— Take up weight of engine/gearbox assembly by evenly tight-
ening three spindles.

— Remove bolts of assembly mounting at engine -arrows-.

A —

P —

A

L/

\ L

— Remove bolts of assembly mounting at gearbox -arrows-.

— Renew each of the 5 bolts in turn (if not already done when
installing engine) and hand-tighten.

— Slacken bolts on left and right-hand support arms by about two
turns each.

M S

AL —
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Using a tyre iron, adjust engine/gearbox assembly between
engine mounting -1- and engine support -4- until the specifi-
cations listed below are obtained:

The two bolt heads -2- must be parallel with the edge of the
support arm -3-.

There must be a distance of -x- = 16 mm between engine
mounting -1- and engine support -4-.

@ Note

Distance -x- = 16 mm can also be checked with a metal rod of
suitable size, or similar.

Tighten bolts of assembly mounting at gearbox.

Ensure that the edges of the support arm (on the gearbox as-
sembly mounting) -1- and gearbox mounting -2- are parallel.
Dimension -x- must be identical on both sides of mounting.

Tighten bolts for assembly mounting.

Remaining installation steps are carried out in reverse sequence;
note the following:

Tighten bolts for front section of longitudinal member = Rep.
Gr. 50.

Install air cleaner housing > Rep. Gr. 24 .
Install air filter element = Rep. Gr. 24 .

| 1
| | at0-1808
(B

1~
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13 — Crankshaft group

1 Cylinder block (pulley end)
1.1 Poly V-belt drive - exploded view
1 - Poly V-belt

Q Check for wear

Q Do not kink

A Caution

If a used belf runs in the
opposite direction when
it is refitfed, this can
cause breakage.

Before removing, mark
direction of rotation of
poly V-belt with chalk or
felt-tipped pen for re-in-
stallation.

QO Removing and installing
= page 48
QO When installing, make

sure itis properly seated
on pulleys.
2 - Vibration damper
Q  With poly V-belt pulley
O Removing and installing
> page 51
3 - Bolt
0 Renew

Qd 100 Nm + turn 180° fur-
ther

O Use counterhold tool -
T10069- when loosen-
ing and tightening

4 - Bolt
EIOZONm 19 18 17

5 - Poly V-belt pulley for coolant pump

6 - Bolt
d 8Nm

7 - Bolt
0 50 Nm
8 - Tensioner for poly V-belt
Q Pivot with open-end spanner toslacken poly V-belt
Q Lock in position with locking pin <T10060 A=«
0 Removing and installing = page 49

9 - Coolant pump
0 Removing and installing = page 153
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10 - Bracket for ancillaries
QO Removing and installing = page 50

11 - Bolt
ad 23 Nm

12 - Alternator
Q0 Removing and installing = Rep. Gr. 27

13 - Bolt
Q 3x
Q Tightening torque and tightening sequence = page 47

14 - Dowel sleeve for air conditioner compressor

15 - Air conditioner compressor
4 Do not unscrew or disconnect refrigerant hoses or pipes.
QO Removing and installing = Rep. Gr. 87

16 - Bolt
0 25Nm

17 - Fitted bolt
Q 2x
Q Tightening torque and tightening sequence = page 47

18 - Idler rollers

19 - Bolt
0 40 Nm

Bracket for ancillaries - tightening torque and tightening sequence
— Tighten bolts in the sequence -1 ... 5- in 2 stages as follows:

1. Tighten bolts hand tight.
2. Tighten bolts to 23 Nm.

@ Note

Bolts -1- and -2- are fitted bollts.

S [ At3-0824
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Sealing flange - tightening torque and tightening sequence

— Tighten bolts in 3 stages as follows:
1. Screw in bolts -1 ... 11- hand-tight.

2. Tighten bolts -1 ... 6- in diagonal sequence and in stages
to 10 Nm.

3. Tighten bolts -7 ... 11-to 10 Nm.

1.2 Removing and installing poly V-belt
Special tools and workshop equipment required
¢ Locking pin -T10060 A-

T10060 A

Removing

— On rest-of-world vehicles pull activated charcoal filter upwards
out of bracket -arrow- in engine compartment and place to one
side with hoses attached.

A Caution

If a used belt runs in the opposite direction when it is refitted,
this can cause breakage.

¢ Before removing, mark direction of rotation of poly V-belt
with chalk or felt-tipped pen for re-installation.

— To slacken poly V-belt turn tensioner in direction of -arrow-.
- Lock tensioner with locking pin -T10060 A- \
— Take off poly V-belt.

48 Rep. Gr.13 - Crankshaft group
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Installing

Installation is carried out in the reverse order; note the following:

E] Note

Tighten alternator and A/C compressor mountings before fitting
poly-V-belt.

Fit poly V-belt as'foliows:

1- Idler roller

2 - Vibration damper

3- Coolant pump

4 - Tensioning roller

5- Alternator

6 - Idler roller

7 - Air conditioner compressor

— Hold tensioner with ring spanner and remove locking pin -
T10060 A- .

— Release tensioner.

— Check that poly V-belt is properly seated.

— Start engine and check that poly V-belt runs properly.

A13-10345

1.3 Removing and installing tensioner for
poly V-belt

Removing

— Remove poly V-belt = page 48 .

@ Note

Do not lock tensioner.

— Remove bolt -arrow- and take off tensioner for poly-V-belt.
Installing

« Tightening torque = page 46 .

Installation is carried out in the reverse order; note the following:
— Install poly V-belt > page 48 .

Al3-1042
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1.4 Removing and installing bracket for an-
cillaries

Removing
— Remove poly V-belt = page 48 .
— Remove alternator > Rep. Gr. 27 .

— Detach air conditioner compressor from engine = Rep. Gr.
87 and tie up on body with refrigerant lines connected.

— Spray rubber lugs -2 and 4- on flexible retainer for continued
coolant circulation pump -V51- -item 1- with silicone-free lu-
bricant.

— Disengage rubber lugs from bracket -3- for continued coolant
circulation pump -V51- .

@ Note

Continued coolant circulation pump -V51- remains on engine with
coolant hoses connected.

A19-10273

— Remove bolts -1 ... 5- and detach bracket for ancillaries.

@ Note

Disregard -arrow-.

Installing

» Tightening torque = page 46 .
Installation is carried out in the reverse order; note the following:

— Tighten bolts for bracket for ancillaries = page 47 .

5

| A13-0824
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— Engage lugs -2- and -4- on flexible retainer for continued cool-
ant circulation pump -V51- in bracket -3-.

— Install air conditioner compressor = Rep. Gr. 87 .
— Install alternator > Rep. Gr. 27 .
— Install poly V-belt = page 48 .

1.5 Removing and installing vibration damp-
er

Special tools and workshop equipment required
¢ Locking pin -T10060 A-

¢ Counterhold tool -T10069-

T10060 A
W00-10235
T10069

1. Cylinder block (pulley end) 5 1
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Removing

A Caution

If a used belt runs in the opposite direction when it is refitted,
this can cause breakage.

¢ Before removing, mark direction of rotation of poly V-belt
with chalk or felt-tipped pen for re-installation.

— To slacken poly V-belt turn tensioner in direction of -arrow-.

— Lock tensioner with locking pin -T10060 A-

— Release fasteners -1 ... 4- and remove centre noise insulation.

— Remove noise insulation on left and right sides -arrows-.
— Remove poly V-belt from pulley on vibration damper.

— Remove bolt for vibration damper using counterhold tool -
T10069- .

Installing

+ Tightening torque = page 46 .

Installation is carried out in the reverse order; note the following:
— Install poly V-belt = page 48 .

1.6 Removing and installing sealing flange

Special tools and workshop equipment required

52 Rep. Gr.13 - Crankshaft group
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¢ Assembly tool -T10215-

¢ Electric drill with plastic brush

¢ Safety goggles

¢ Sealant = Electronic parts catalogue

Removing

— Remove vibration damper = page 51.

— Remove bolts -1 ... 11-.

— Carefully lever off sealing flange.

Installing

» Tightening torque = page 48 .

Installation is carried out in the reverse order; note the following:

T10215

W00-10092

A Caution

Make sure sealant residue does noft enter lubrication system.
¢ Place a clean cloth over the exposed section of the sump.

| [ ata-os81
J

——

— Carefully remove sealant residue on cylinder block and sump.

A WARNING

Protect eyes against injuries:
¢ Wear safety goggles.

— Remove sealant residue on sealing flange using rotating plas-
tic brush or similar.

— Clean sealing surfaces; they must be free of oil and grease.
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— Cut off nozzle of tube at front marking (diameter of nozzle ap-

prox. 2 mm).

— Apply a thin bead of sealant at the edge of the joint between
the cylinder block and the sump -arrows-.

— Apply a thin coat of sealant to bottom sealing surface
-shaded- on sealing flange.

— Apply bead of sealant -arrow- onto clean sealing surface of
sealing flange as shown in illustration.

¢ Thickness of sealant bead: 2 ... 3 mm

A Caution

Make sure oil strainer is not clogged by excess sealant.

¢ The bead of sealant must not be thicker than specified.

@ Note

Fit sealing flange within 5 minutes after applying sealant.

A13-0884
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— Carefully push sealing flange over assembly tool -T10215-
onto dowel pins -arrows- on cylinder block.

— Install sealing flange = page 48 .
— Install vibration damper = page 51 .
— Install poly V-belt = page 48 .

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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2 Cylinder block (gearbox end)

@ Note

When performing assembly work, secure engine fo engine and
gearbox support = page 32 .

2.1 Dual-mass flywheel - exploded view of components

@ Note

-lftems 4 ... 23- = page 80 .

1 - Bolt
U Renew
Q 60 Nm +90° (1/4 turn
further)
2 - Dual-mass flywheel

U Removing and installing
= page 56

3 - Oil seal
U Renewing = page 59

2.2 Removing and installing dual-mass fly-
wheel

Special tools and workshop equipment required

56 Rep. Gr.13 - Crankshaft group
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4 Counterhold tool -T10069-

Removing
¢ Gearbox removed.

— Mark position of dual-mass flywheel on crankshaft for re-in-
stallation.

T10069

A Caution

Make sure dual-mass flywheel is not damaged.

¢ Remove bolts -B- using normal hand fools (do not use
pneumatic wrench or impact driver, etc.).

¢ When removing the bolfs, make sure that the bolt heads
do not come into contact with the dual-mass flywheel.

¢ Rotafe the dual-mass flywheel -A- so that the bolts -B-
align centrally with the holes -arrows-.

/
/\[ 4300102 |
RA=

""h-._//

— Counterhold by applying counterhold tool -T10069- to bolt for
vibration damper and remove dual-mass flywheel.

Installing
« Tightening torque ='Hdge 56",

Install in reverse order.

23 Extracting and driving in needle bearing
for crankshaft

Special tools and workshop equipment required

2. Cylinder block (gearbox end) 57
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¢ Drift -VW 207 C- or centring mandrel -3176-

¢ -1-internal puller Kukko 21/1

4 -4- Counter-support Kukko 22/1
¢ Depth gauge

Removing

+ Gearbox removed.

— Remove needle bearing tsing‘intérnal puller’Kukko' 21/1 ‘and
counter-support Kukko 22/1.

Installing

— Drive in needle bearing with drift -VW 207 C- or centring man-
drel -3176- .

VW 207 C

[visos |
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Installation position for needle bearing:

» The inscription on needle bearing must be visible when instal-
led.

¢ Dimension -a- = 2.0 mm.

] |
yd

s

24 Renewing crankshaft oil seal
Special tools and workshop equipment required
¢ Fitting tool -T10122-

¢ Extractor tool -T20143-

T20143 / n

Procedure

» Gearbox removed.

— Remove dual-mass flywheel = page 56 .

— Pry out oil seal using extractor tool -T20143/2- .

— Clean contact surface and sealing surface.

2. Cylinder block (gearbox end) 59
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@ Note

Do not lubricate the oil seal before pressing in.

— Slide new oil seal -A- over the fitting sleeve -T10122/1- onto
the guide sleeve -T10122/2- .

» Fitting position: closed side faces fitting sleeve.

— Detach fitting sleeve from guide sleeve.

— Fit guide sleeve -T10122/2- with oil seal onto crankshaft.

— Press in oil seal uniformly until flush all round using thrust
piece -T10122/3- .

Remaining installation steps are carried out in reverse sequence;
note the following:

— Install dual-mass flywheel = page 56 .

e
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3 Crankshaft

@ Note

& When performing assembly work, secure engine fo engine
and gearbox support = page 32 .

& [flarge quantities of metal shavings or abrasion are found
when performing engine repairs, this may be an indication of
damage fo the crankshaft or conrod bearings. To prevent fur-
ther damage, the following steps are required after completion
of repair work: clean the oil galleries carefully and renew the
oil spray jets, oil cooler and oil filter.

3.1 Crankshaft - exploded view

1 - Cylinder block

Q Checking cylinder bore
= page 67
O Piston and cylinder di-
mensions = page 68
2 - Qil spray jet (for cooling of
pistons)
Q For crankshaft bearings
2.7

Q Opening pressure: 2.0
bar

U4 Removing and installing
= page 130

3 - Bearing shell

O For cylinder block, with
oil supply drilling

U Mark used bearing
shells

Q Only supplied as a re-
placement part with
“yellow” marking

4 - Crankshaft

Q After removing, place it
down so that the sender
wheel -item 10- is not
damaged and the crank-
shaft does not rest on
the sender wheel

U4 Measuring axial clear-
ance = page 63

Q Measuring radial clear-
ance = page 64

Q Crankshaft dimensions

> page 63
Q Chain sprocket is an integral part of crankshaft
5 - Thrust washer
4 For bearing No. 5
Q Note location
Q Oil groove points towards crankshaft

3. Crankshaft 61
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6 - Bearing cap
O Bearing cap 1: Pulley end
Q Bearing cap 5 with recesses for thrust washers
O Retaining lugs on bearing shells in cylinder block and bearing cap must be on the same side

7 - Bolt
1 Renew

O 30 Nm + 180° (/2 turn further)
Q0 When measuring radial clearance, tighten used bolt to 30 Nm but not further

8 - Bearing shell
O For bearing cap, without drilling
QO Mark used bearing shells
Q Only supplied as a replacement part with “yellow” marking

9 - Thrust washer
U For bearing No. 5
O Note location
Q Oil groove points towards crankshaft

10 - Sender wheel
Q For engine speed sender -G28-

O Renew

Q Installing = page 63
11 - Bolt

d Renew

O Renew sender wheel if bolts have been unscrewed
Q Tightening torque and tightening sequence = page 63
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Installing sender wheel for engine speed sender -G28-

@ Note

Renew bolts and sender wheel if sender wheel bolts have been
unscrewed.

— Clean contact surface between crankshaft and sender wheel,
it must be free of oil and grease.

— Thinly coat contact surface between crankshaft and sender
wheel with locking fluid; for locking fluid refer to = Electronic
parts catalogue .

Installation position:

*  The'marking“VR6"~item 2~mustbepositioned at'the'bore of
thebolt=3- which'goes into the crankshaft'conrod journal (out-
line of crankshaft = dotted line -1-).

* The gap -arrow- in the starter gear ring is positioned opposite
the "VR6" marking.

@ Note

Ignore the second “VR6” marking -item 4-.

— Tighten sender wheel bolts in three stages as follows:
Tighten bolts hand tight.

2. Tighten bolt -3- to 10 Nm and turn 90° (1/4 further).

3. Tighten the two remaining bolts to 10 Nm and turn 90° (1/4
turn) further.

3.2 Crankshaft dimensions

Honing dimension Crankshaft main Conrod

(in mm) bearing journal di- | bearing journal di-
ameter ameter

Basic dimension 1) 59.958 ... 59.978 53.958 ... 53.978

* 1) Machining is not permitted.

3.3 Measuring axial clearance of crankshaft
Special tools and workshop equipment required
¢ Universal dial gauge bracket -VW 387-

VW 387

3. Crankshaft 63
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¢ Dial gauge -VAS 6079-

Procedure

— Bolt dial gauge -VAS 6079- with dial gauge bracket -VW 387-
onto cylinder block and set it against crank web.

— Press crankshaft against dial gauge by hand.

— Set dial gauge to “0”.

— Push crankshaft away from dial gauge and read off value.
Axial clearance:

* New: 0.07 ... 0.23 mm.

*  Wear limit: 0.30 mm.

3.4 Measuring radial clearance of crank-
shaft

Special tools and workshop equipment required

¢ Plastigage

Procedure

@ Note

¢ Do not interchange used bearings.

& Bearing shells worn down to the nickel layer must be renewed.

— Remove bearing'cap!
— Clean bearing cap and bearing journal.

— Place a length of Plastigage corresponding to the width of the
bearing on the bearing journal or bearing shell.

» The Plastigage must be positioned in the centre of the bearing
shell.

— Fit bearing cap and tighten bolts to 30 Nm without rotating
crankshaft.

— Remove bearing cap again.

— Compare width of Plastigage with measurement scale.
Radial clearance:

* New: 0.02 ... 0.06 mm.

* Wear limit: 0.10 mm

VAS 6079
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4

4.1

1 - Bolt

a
a

Q

Q

2 ;,Conrod bearing.cap

Q

Q

3 - Bearing shells

a

a

Pistons and conrods

Pistons and conrods - exploded view

Renew

Lubricate threads and
contact surface

30 Nm + 90° (1/4 turn
further)

When measuring radial
clearance, tighten used
bolt to 30 Nm but not fur-
ther

Mark cylinder number
-B-
Installation position:

Markings -A- must be on
same side

Mark used bearing
shells

The lugs on the bearing
shells must fit tightly in
the recesses

Installation position:
lugs of both bearing
shells must be on same
side of conrod

Measuring axial clear-
ance = page 68
Measuring radial clear-
ance = page 68

As replacement parts,
the upper bearing shell
is supplied with colour-

coding “yellow”, the low-

er bearing shell with col-
our-coding “red”.

4 - Conrod

oo 00Oo

With oil drilling for piston pin lubrication
Only renew as a complete set

Mark cylinder number -B-

Installation position: markings -A- must be on same side as lower side of piston crown (lower side of

piston crown faces towards centre of cylinder block)

5 - Circlip

6 - Piston pin

a

If difficult to move, heat piston to approx. 60 °C
QO Remove and install using drift -VW 222 A-

7 - Piston

Q

Q Mark installation position to conrod and cylinder allocation

Checking = page 67

4. Pistons and conrods 65
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8 -

9

O Lower side of piston crown points towards centre of cylinder block

4 Piston and cylinder dimensions = page 68
Q Install with funnel -T10147- = page 67 .

Piston rings

Compression rings

Offset gaps by 120°

Use piston ring pliers to remove and install
“TOP” must face towards piston crown

Checking ring gap = page 66
Checking ring-to-groove clearance = page 66

[ Wy I Iy Wy

- Piston ring

Q Oil scraper ring
Q 3 parts

Q Offset gap of top steel element of piston ring by 120° to next compression ring

Q Offset gaps of individual parts of oil scraper ring

Checking piston ring gap

Insert piston ring from above as follows and use a piston with-
out piston rings to push down ring into bottom cylinder open-

ing.
At right angle to cylinder wall.
Up to approx. 15 mm from bottom of cylinder.

Check gap using feeler gauge.

Piston ring New Wear limit
Dimensions in mm

Compression ring 0:20<:00:40 100
Tapered stepped ring 0.20 ... 0.40 1.00
Oil scraper ring 0.25...0.50 1.00

Checking ring-to-groove clearance

Clean annular groove of piston.
Check gap using feeler gauge.

Piston ring New Wear limit
Dimensions in mm

Compression ring 0.04 ... 0.09 0.15
Tapered stepped ring 0.03 ... 0.06 0.15
Oil scraper ring 0.02...0.06 0.15

ST

1T
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Checking piston

— Measure as follows using micrometer, 75 ... 100 mm:
* Approx. 6 mm from the bottom of piston skirt.

* At 90° to piston pin axis.

Maximum deviation from nominal dimension:

*  0.04 mm (maximum)

Nominal dimension
= “4.2 Piston and cylinder dimensions”, page 68 .

Checking cylinder bore
— Measure as follows using cylinder gauge, 50 ... 100 mm:

» At 3 positions in both lateral direction -A- and longitudinal di-
rection -B-.

Maximum deviation from nominal dimension:
* 0.08 mm (maximum)

Nominal dimension
= “4.2 Piston and cylinder dimensions”, page 68 .

Install piston with funnel -T10147- .

@ Note

If a new funnel -T10147- is used to install the pistons, first pass
piston (with oiled piston rings) twice through the funnel and re-
move any resulting swarf. Then install piston with piston rings.
— Lubricate funnel and push piston in by hand.

» The flat side of the piston crown must face the projection on
the fitting tool -arrow-.

— Hold upper part of tool (with piston inserted) and press piston
in with both thumbs.

— Push piston in until it protrudes approx. 15 mm from the lower
edge of the fitting tool.

— Place piston in appropriate cylinder bore.
» Projection on funnel -arrow- must face centre of cylinder block.

— Hold fitting tool firmly against cylinder block'and‘push:in'the
piston.
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4.2 Piston and cylinder dimensions

Honing dimension | Diameter of piston |Diameter of cylinder
(in mm) bore

Basic dimension 83.965 84.010

4.3 Measuring axial clearance of conrods
Special tools and workshop equipment required

¢ Feeler gauge

Procedure

— Check gap using feeler gauge.

Axial clearance:

* New: 0.05... 0.31 mm.

*  Wear limit: 0.40 mm

4.4 Measuring radial clearance of conrods
— Remove bearing cap.
— Clean bearing cap and bearing journal.

— Place a length of Plastigage corresponding to the width of the
bearing on the bearing journal or bearing shell.

« The Plastigage must be positioned in the centre of the bearing
shell.

— Fit bearing cap and tighten bolts to 30 Nm without rotating
crankshaft.

— Remove bearing cap again.

— Compare width of Plastigage with measurement scale.
Radial clearance:

* New: 0.02 ... 0.07 mm.

*  Wear limit: 0.10 mm

— Renew conrod bolts.
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15 - Cylinder head, valve gear
1 Cylinder head

1.1 Cylinder head and cylinder head cover - exploded view

1 - Cylinder head gasket 10 11

14
Q Renew 9. |
Q If renewed, change en- "
gine oil and coolant 8 —\\ﬁ\\
2 - Cylinder head - b B
O Removing and installing - = jf._n _

= page 72
O Checking for distortion
= page 71

Q If renewed, change en-
gine oil and coolant

3 - Lifting eye
4 - Bolt
Q 23 Nm

5 - Gaskets for cylinder head
cover

4 Renew if damaged
6 - Cylinder head cover

Q Removing and installing
> page 71 =
7 - Spacer sleeve

\W 'HhEé--ﬁ!“ \
ng\;‘ﬁ\;‘nﬁﬁ-‘% B ; — -.
Q With seal 3 ‘ i]%‘ ‘ﬂ’.ﬂ:‘{\‘ﬂ\-ﬁﬁ __ = |

Q Renew seal if damaged =

8 - Nut
Q 10 Nm

9 - Filler cap

10 - Seal for filler cap
Q Renew if damaged 1 —

11 - Washer
O Renew if damaged

- Ignition coill

U Remove with puller -T10095 A-
13 - Bolt

4  With spacer sleeve and seal

O Renew seal if damaged

O Tightening torque and tightening sequence = page 70
14 - Bolt

Q 10Nm

15 - Bolt
0 10 Nm

1. Cylinder head 69
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16 - Bracket
Q For fuel line

17 - Bolt
O Renew
O Note correct sequence when loosening = page 70
Q Tightening torque and tightening sequence = page 71

18 - Lifting eye
19 - Bolt
Q 23 Nm

20 - Bolt

21~ Combination valve for secondary airsystem
O Version and fitting location = page 184

Cylinder head cover - tightening torque and tightening sequence

— Tighten bolts in the sequence -1 ... 11-to 10 Nm.

Slackening cylinder head bolts
— Loosen bolts in the sequence -1 ... 20-.
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Cylinder head - tightening torque and tightening sequence

— Tighten bolts in the sequence -1 ... 20- in 4 stages as follows:

E] Note

The long cylinder head bolts are inserted in the middle bores in
cylinder head.

Tighten bolts hand tight.
Pre-tighten bolts to 30 Nm.
Tighten bolts to 50 Nm.

Turn bolts 180° (1/2 turn) further.

Bl

Checking cylinder head for distortion

— Measure at several points with straightedge and feeler gauge.
Permissible distortion:

* 0.05 mm (maximum)

1.2 Removing and installing cylinder head
cover

Removing

— Remove intake manifold = Rep. Gr. 24 .

— Unscrew bolts -arrows- and move bracket for fuel line to one
side.

— Remove bracket for electrical wiring from timing chain cover
(top).
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— Slacken cylinder head cover bolts in the sequence -11 ... 1-.
— Remove bolts and take off cylinder head cover.

Installing

» Tightening torques = page 69 , = page 70

Installation is carried out in the reverse order; note the following:

@ Note

Renew gaskets and bolts for cylinder head cover if damaged.

— Tighten cylinder head cover bolts = page 70 .
— Install intake manifold = Rep. Gr. 24 .

1.3 Removing and installing cylinder head
Special tools and workshop equipment required
¢ Lifting tackle -3033-

¢ Workshop hoist -VAS 6100-

4 Camshaft bar -T10068 A-

A i A s S e

£ =N
% O 0 O ¢ O \j
299999 9|

W00-0221

VAS 6100

T10068 A
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Removing

* Engine in vehicle.

E] Note

Fit cable ties in the original positions when installing.

— Drain coolant = page 145 .
— Remove intake manifold = Rep. Gr. 24 .

— On rest-of-world vehicles pull activated charcoal filter -1- up-
wards out of bracket in engine compartment and place to one
side with hoses attached.

A WARNING

Risk of injury - fuel system operates under high pressure. _

¢ To reduce the pressure in the fuel system, wrap a clean
cloth around the connection and carefully loosen the con-
nection.

— Disconnect fuel supply hose -4- by pulling release ring.
— Detach coolant hoses -2 and 3-.

— Unplug electrical connector -arrow- for knock sensor 1 -G61-
and move wiring clear.

— Remove cylinder head cover = page 71 .
— Unplug electrical connectors -1 ... 6- at injectors. o S

— Unclip wiring guide from fuel rail -arrows-. __ '-;'L‘\\"H.i l'“'jlﬁﬂ -'. 0
W P — eIl

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.

1. Cylinder head 73



GOD Audi TT 2007 >
Audi__6-cylinder injection engine (3.2 Itr. 4-valve), mechanics - Edition 03.2009

— Detach coolant hoses -arrows-.

@ Note

Hlustration shows coolant hoses on vehicle with direct shift gear-
box.

— Remove thermostat housing = page 158 .

— Remove timing chain from camshafts = page 85 .

— Remove heat shield above exhaust manifold -arrows-.

A Caution

Avoid damage fto flexible joints.

¢ Do not bend flexible joints in front exhaust pipe more than
10°.

— Remove nuts -1 ... 6- and push back front exhaust pipe slightly
from exhaust manifolds.

@ Note

Lambda probes remain installed.
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— Slacken cylinder head bolts in the sequence -1 ... 20- and re-
move.

— Secure engine lifting eye (front left) again -arrows-.

@ Note

The engine lifting eye (left-side) was removed when removing in-
take manifold.
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— Engage lifting tackle -3033- as follows:

* Pulley end: position “3”.

» Gearbox end: position “10”.

@ Note

The positions marked “1 ... 127 on the lifting tackle -3033- face
towards gearbox end.

— Carefully lift off cylinder head.

A Caution

The cylinder bores and pistons must be protected from dirt.
¢ Place clean cloths in cylinders.

Installing
« Tightening torque = page 71 .

A Caution

Avoid damage to sealing surfaces.

¢ Carefully remove sealant residue from cylinder head and
cylinder block.

¢ Ensure that no long scores or scrafches are made on the
surfaces.

Avoid damage to cylinder block.

¢ No oil or coolant must be allowed to remain in the blind
holes for the cylinder head bolts in the cylinder block.

Ensure that cylinder head gasket seals properly:

¢ Carefully remove any remaining emery and abrasive ma-
terial.

¢ Do not remove new cylinder head gasket from packaging
until it is ready fo be fitted.

¢ Handle the cylinder head gasket very carefully fo prevent
damage o the silicone coating or the indented area of the
gasket.

Avoid damage to open valves.

¢ When installing an exchange cylinder head,’the plastic
protectors fitted to protect the open valves should not be
removed until the cylinder head is ready fo be fitted.

Avoid damage fo valves and piston crowns after working on
valve gear.

¢ Turn the engine carefully at least 2 rotations fo ensure that
none of the valves make contact when the starter is op-
erated.
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@ Note

*
4
¢

Renew the bolts tightened with specified tightening angle.
Renew seals, gaskets and self-locking nufts.

When installing an exchange cylinder head, the contact sur-
faces between the hydraulic compensation elements, roller
rocker fingers and cams must be oiled before installing the
cylinder head cover.

Secure all hose connections with the correct type of hose clips
(same as original equipment) = Electronic parts catalogue .

Set camshafts<o-“TDC=before: fitting cylinderchead:

T10068 A
You should be able to insert the camshaft bar -T10068 A- in AN
the slots in both camshafts. ! (

Check again that crankshaft is positioned at “TDC” -arrow-.
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— Place cylinder head gasket in position.

» Note position of centring pins in cylinder block.

» Check installation position of cylinder head gasket; the Part
No. should be legible from inlet side. / \ ‘

— Fit cylinder head.

— Insert and hand-tighten cylinder head bolts.

|
@ Note g
|

The long cylinder head bolts are inserted in the middle bores in
cylinder head. E

— Tighten cylinder head bolts = page 71 . \ \

(2) Note

Cylinder head bolts do not have fo be torqued down again later
after repair work.

— Install exhaust manifold = page 181 .

— Install camshaft timing chain = page 89 .

— Install cylinder head cover = page 71 .

— Install intake manifold = Rep. Gr. 24 .

— Observe notes on procedure for connecting the battery = Rep.
Gr. 27 .

— Change engine oil > Maintenance ; Booklet 810 .

— Fill cooling system with fresh coolant = page 145 .

1.4 Checking compression

Special tools and workshop equipment required

¢ Spark plug socket and extension -3122 B-
3122 B

WOO0-0060

78 Rep. Gr.15 - Cylinder head, valve gear



Audi TT 2007 > Q1)
6-cylinder injection engine (3.2 ltr. 4-valve), mechanics - Edition 03.2009 Audi

¢ Compression tester -V.A.G 1763-
V.A.G 1763

Procedure

« Engine oil temperature min. 30 °C.
- Battery voltage at least 12.5V

— Switch off ignition.

— Slide the two clips in the direction of the -arrows- and remove
cover from electronics box in engine compartment.

— Detach electric fuel pump 2 relay -J49- -item 2.1- and fuel
pump relay -J17- -item 5-.

— Remove ignition coils > Rep. Gr. 28.

— Remove spark plugs with spark plug socket and extension
-3122 B-.

— Check compression.pressure with,.compression,tester, -
V.A.G 1763- (see=-operating instructions for details of how
to use tester).

— Have a 2nd mechanic press down the accelerator pedal com-
pletely and at the same time operate the starter until the
pressure on the tester display no longer increases.

— Repeat procedure on each cylinder.

Compression pressure bar
When new 10.0 ... 13.0
Wear limit 7.0
Maximum difference between cylinders 3.0

Installation is carried out in the reverse order; note the following:
— Install spark plugs = Maintenance ; Booklet 810 .
— Install ignition coils = Rep. Gr. 28 .

The engine control unit will store faults when relays are unplug-
ged.

— Connect vehicle diagnostic, testing and information system -
VAS 5051B- .

— Start “Guided Functions” mode.

— Generate readiness code in engine control unit.
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2 Chain drive

2.1 Timing chain covers - exploded view

-lfems 1 ... 3- = page 56 .

4 - Bolt
Q Tightening torque
= page 81
5 - Thermostat housing
Q0 Removing and installing
= page 158
6 - Bolt
0 10 Nm

7 - Bracket

Q Version fitted in vehicle
may differ from illustra-
tion

8 - Gasket
O Renew

9 - Qil seal
a 2x

Q For inlet camshaft con-
trol valve 1 -N205- and
exhaust camshaft con-
trol valve 1 -N318-

O Renew if damaged or
leaking

Q Renewing = page 81
10 - Bolt

Q 10 Nm
11 - Hall sender

a 2x

Q Mark electrical connec-
tor before disconnecting

12 - O-ring
a 2x
1 Renew

13 - Timing chain cover (top)

Q Coat sealing surfaces with sealant when installing = page 93

14 - Dowel sleeve
a 2x

15 - Gasket
O Renew
16 - O-ring
U Renew
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17 - Seal
Q Renew if damaged or leaking

18 - Chain tensioner for camshaft timing chain
U Tightening torque = page 83
19 - Bolt
U Tightening torque and tightening sequence = page 81

20 - Cylinder head gasket
O Clean bores and fill with sealant = page 93
21 - Dowel pin
22 - Timing chain cover (bottom)
Q Coat sealing surfaces with sealant when installing; for sealant refer to = Electronic parts catalogue

23 - Bolt
Q 10 Nm
Q Tighten in stages and in diagonal sequence

Timing chain cover (top) - tightening torque and tightening se-
quence

1- Tighten bolts -1 - and -2- initially to 5 Nm.
2 - Tighten bolts -3- to 23 Nm.
3 - Tighten bolts -1- and -2- to 10 Nm.

—_— \ 3 T:‘::\

22 Renewing oil seals in timing chain cover
(top)

Special tools and workshop equipment required

¢ Assembly tool -3253-

3253
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¢ Fitting sleeve -3378-

Procedure

Remove timing chain cover (top) and detach timing chain from
camshafts > page 85 .

Use drift to drive oil seals out of timing chain cover (top)

Use fitting sleeve -3378- to fit oil seal in timing chain cover (top)
-1-.

Press oil seal in flush with fitting sleeve from -3253/6- .

Install camshaft timing chain = page 89 .
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2.3 Timing chain - exploded view of components

1 - Valve timing housing

Q0 Removing and installing
= “3.4 Removing and in-
stalling camshafts”,

page 110

A Dismantling and assem-
bling = page 108

O Check filter for dirt
= page 108

Q Lightly coat contact sur-
faces of oil seals before
installing

2 - Bolt
O Renew
d 8Nm

3 - Camshaft timing chain

Q Before removing, mark
running direction in col-
our > page 85

Q Removing from,.cam-
shafts =ipage:85

QO Removing and installing
= page 94

4 - Camshaft adjuster - ex-
haust

Q Identification: “32A”

U4 Removing and installing
= “2.4 Detaching and re-
fitting timing chain on
camshafts”, page 85

5 - Intermediate shaft
6 - Thrust washer
7 - Bolt

MN13-0650

Q Apply locking fluid when installing; refer to = Electronic parts catalogue

d 8Nm

8 - Tensioning rail for timing chain
Q To remove and install it is first necessary to remove both timing chain covers (top and bottom)

9 - Pivot pin

10 - Chain tensioner for camshaft timing chain
Q0 Removing and installing = “2.4 Detaching and re-fitting timing chain on camshafts”, page 85

Q 40 Nm
11 - Oil seal

O Renew if damaged or leaking

12 - Sprocket for drive chain for valve gear

0 Removing and installing

= “2.5 Removing and installing camshaft timing chain and drive chain for valve gear”, page 94

13 - Sprocket for camshaft timing chain

U1 Removing and installing

= “2.5 Removing and installing camshaft timing chain and drive chain for valve gear”, page 94

2. Chain drive 83



QOOD Audi TT 2007 >

Audr 6-cylinder injection engine (3.2 ltr. 4-valve), mechanics - Edition 03.2009

14 - Bolt
Q To loosen and tighten use counterhold tool -T10069- to counterhold vibration damper.
U Renew

Q 60 Nm + 90° (1/4 turn further)

15 - Chain tensioner with tensioning rail
4 For drive chain
O Before installing, release locking spline in chain tensioner with a small screwdriver and press tensioning
rail against chain tensioner
16 - Drive chain sprocket
Q Integral part of crankshaft

17 - Drive chain for valve gear
Q Before removing, mark running direction in colour = page 85
U Removing and installing = page 94

18 - Guide rail for drive chain for valve gear

Q0 Removing and installing
= “2.5 Removing and installing camshaft timing chain and drive chain for valve gear”, page 94

19 - Pin
U For guide rail
Q 10 Nm
20 - Pivot pin
Q 18 Nm
21 - Bolt
Q 23 Nm
22 - Camshaft adjuster - inlet
Q Identification: “24E”
0 Removing and installing = “2.4 Detaching and re-fitting timing chain on camshafts”, page 85
23 - Bolt
Q To loosen and tighten, counterhold with open-end spanner on hexagon flats of camshaft = page 85
0 Renew
Q Contact surface of sender wheel at bolt head must be dry when installing.
Q 60 Nm + 90° (/4 turn further)

24 - Guide rail for camshaft timing chain
0 Removing and installing = “2.4 Detaching and re-fitting timing chain on camshafts”, page 85

25 - Inlet camshaft control valve 1 -N205-
Q Forinlet camshaft
O Mark electrical connector before disconnecting

26 - Exhaust camshaft control valve 1 -N318-
O For exhaust camshaft
Q Mark electrical connector before disconnecting

27 - Guide rail for camshaft timing chain
4 Clipped onto valve timing housing
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Marking rotation direction of timing chains

— Mark rotation direction of timing chains with coloured arrows
for re-installation -arrows-.

A Caution

Avoid damage fo timing chains.

¢ Do not mark chains by means of centre punch, notch or
the like.

Markings on valve timing housing on MPI engines
-A- lllustration shows flywheel end
-B- lllustration shows vibration damper end

Notches -arrows- serve as reference points for markings on cam-
shaft adjusters.

24 Detaching and re-fitting timing chain on
camshafts

Special tools and workshop equipment required
¢ Camshaft bar -T10068 A-

¢ Sealant = Electronic parts catalogue

T10068 A

WO00-10071
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Detaching camshaft timing chain

* Engine in vehicle.

— Drain coolant = page 145 .

— Remove intake manifold = Rep. Gr. 24 .
— Remove thermostat housing = page 158 .
Vehicles with engine code letters BUB:

— Disconnect hose -2- from combination valve for secondary air
system.

@ Note

Disregard ifem -1-.

Vehicles with engine code letters CBRA:

— Disconnect hose -1- and vacuum hose -2- from combination
valve for secondary air system (left-side).

@ Note

Disregard items marked -3- and -arrows-.

All vehicles (continued):

Mark electrical connectors and unplug:

1- Exhaust camshaft control valve 1 -N318-
2 - Inlet camshaft control valve 1 -N205-

3 - Hall sender -G40-

4 - Hall sender 2 -G163-

— Unscrew earth wire -5-.

— Disconnect coolant hose -6-.

— Remove bracket for electrical wiring -arrows-.
— Place bracket with electrical wiring to front.

— Remove cylinder head cover = page 71 .

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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— Turn crankshaft in direction of engine rotation via bolt for vi-
bration damper until marking is at “TDC” -arrow-.

— Cams -A- of cylinder 1 must face each other.

| N15-10391 J

— At the same time insert camshaft bar -T10068 A- in the slots
on both camshafts; if necessary, turn the crankshaft 1 rotation
further.

— Remove chain tensioner -arrow- for camshaft timing chain.

N15-0442
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— Remove bolts -1, 2, 3-.

A Caution

Avoid damage to cylinder head gasket.

¢ Pull timing chain cover (top) off cylinder head horizontally.

— Unscrew bolts -arrows- and remove guide rail -1-.
— Remove camshaft bar -T10068 A- .

* The camshaft bar -T10068 A- must not be in place when loos-
ening and tightening the securing bolts for the camshaft ad-
justers.

— Remove bolt at camshaft adjuster (inlet side); counterhold with
open-end spanner on hexagon flats of camshaft.

— Remove camshaft adjuster (inlet side).

— Remove bolt at camshaft adjuster (exhaust side); counterhold
with open-end spanner on hexagon flats of camshaft.

— Remove camshaft adjuster (exhaust side).
— Place camshaft timing chain over camshaft control valves:
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Installing (adjusting valve timing)

Tightening torques = page 80 , > page 81 and = page 83 .

Install guide rail -1- and tighten bolts -arrows-.

Check again that crankshaft is positioned at “TDC” -arrow-.

— Check TDC position of camshafts:
» Cams -A- of cylinder 1 must face each other.

* You should be able to insert the camshaft bar -T10068 A- in
the slots in both camshafts.
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— If necessary, turn camshafts at hexagon flats -arrows- to cor-
rect position using a 32 mm open-end spanner.

A Caution

Avoid damage fo valves and piston crowns.

¢ The crankshaft must not be at “TDC” at any cylinder when
the camshatfts are turned.

— If necessary, turn camshafts at hexagon flats -arrows- to cor-
rect position using a open-end spanner.

@ Note

The two camshaft adjusters (marking 24E on inlet side and 32A
on exhaust side) can only be secured fo camshaft mounting in
one position -arrows- (due to a dowel pin fitted).

Special tools and workshop equipment required
¢
— First install camshaft adjuster (inlet side):

— Turn sender wheel -1- clockwise -arrow- in camshaft adjuster
as far as the stop.

N13-0816
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Tighten the camshaft adjuster (inlet side) in this position to the
inlet camshaft finger-tight.

Contact surface of sender wheel at bolt head must be dry when
installing.

The marking “24E” -item 1- and the tooth just behind it must
align with the notch -2- in the valve timing housing. Markings
on valve timing housing = page 85

Lay the camshaft timing chain in this position tautly onto the
chain sprocket of camshaft adjuster (inlet side).

Now count exactly 16 rollers on timing chain to the right start-
ing at gear aligning with marking “24E”. Mark this roller with
coloured pen.

@ Note

The camshaft adjuster (exhaust side) is locked in ‘rest position”,
so the sender wheel cannot be turned out of position when ad-
Jjusting the valve timing. If the camshaft adjuster is not locked in

‘rest position’, turn adjuster by hand in both directions until it en-
gages. If this is not possible, renew camshaft adjuster.

Fit camshaft adjuster (exhaust side) “32A” into camshaft roller
chain with gear tooth at marking -1-, so that there are exactly
the 16 counted rollers between marking “24E” and “32A” and
the markings -1- and -2- align.

It must be easily possible to attach camshaft adjuster (exhaust
side) to camshaft (exhaust side) and to tighten it hand-tight.

Vo=
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— Check again that both camshaft adjusters are positioned cor-
rectly.

— Remove camshaft bar -T10068 A- .

— Tighten bolt at camshaft adjuster (inlet side); counterhold with
open-end spanner on hexagon flats of camshaft.

— Tighten bolt at camshaft adjuster (exhaust side); counterhold
with open-end spanner on hexagon flats of camshaft.

d|

) ¥ ]/
| N

A Caution

Prevent timing chain from slijpping.

¢ When turning the crankshaff, it is necessary to press the
tensioning rail firmly against the camshaft timing chain
manually (to replace function of chain tensioner) -arrow-.
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— Turn crankshaft via the bolt for vibration damper 2 rotations in
the normal direction of rotation until the marking is at “TDC”
-arrow-.

* You should then be able to insert the camshaft bar -T10068
A- in the slots in both camshafts.

- If the camshaft bar cannot be inserted, adjust valve timing
again.

— Clean old sealant from the 3 mm bores -arrows- in the cylinder
head gasket.

@ Note

With the cylinder head installed the holes in the cylinder head
gasket are only half visible.

— Fill 3 mm bores in cylinder head gasket with sealant.
— Renew oil seals in timing chain cover (top) = page 81 .

— Clean sealing surfaces; they must be free of oil and grease.

— Check that dowel sleeves -2- and -3- are fitted in timing chain
cover (top).

— Insert a new oil seal -1- and a new seal -4-.

— Thinly coat clean surfaces -hatched area- on timing chain cov-
er (top) with sealant.

— Also apply a thin coat of sealant to the surface beneath the
cylinder head gasket (do not kink gasket).
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@ Note

Fittiming chain cover (fop) within 5 minutes after applying sealant.

Fit timing chain cover (top) and tighten bolts = page 81 .

— Secure chain tensioner -arrow- for camshaft timing chain.

— Turn crankshaft at bolt for vibration damper 2 rotations in nor-
mal direction of retation.until:marking is at “IDCZ.

— Checking valve timing again.

— Install cylinder head cover = page 71 .
— Install intake manifold = Rep. Gr. 24 .

— Install thermostat housing = page 158 .

25 Removing and installing camshaft tim-
ing chain and drive chain for valve gear

Special tools and workshop equipment required
¢ Camshaft bar -T10068 A-

T10068 A

WO00-10071

4 Counterhold tool -T10069-

T10069

¢ Sealant = Electronic parts catalogue
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Removing
— Remove engine = page 11 .

— Separate engine and gearbox: vehicles with manual gearbox
= page 27 , vehicles with direct shift gearbox = page 29 .

— Remove dual-mass flywheel = page 56 .

— Remove intake manifold = Rep. Gr. 24 .

— Remove thermostat housing = page 158 .

Vehicles with engine code letters BUB:

— Disconnect-hose -2~ from.combination: valve for.secondary @ir whole,

@ Note
Disregard item -1-.

I — ———
=3
A15-10305

Vehicles with engine code letters CBRA:

— Disconnect hose -1- and vacuum hose -2- from combination
valve for secondary air system (left-side).

E] Note

Disregard items marked -3- and -arrows-.

All vehicles (continued):

Mark electrical connectors and unplug:
- Exhaust camshaft control valve 1 -N318-
- Inlet camshaft control valve 1 -N205-
Hall sender -G40-
- Hall sender 2 -G163-
— Unscrew earth wire -5-.

AW N =
1

— Disconnect coolant hose -6-.

— Remove bracket for electrical wiring -arrows-.
— Place bracket with electrical wiring to front.

— Remove cylinder head cover = page 71 .

— Remove sump = page 131 .
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— Turn crankshaft in direction of engine rotation via bolt for vi-
bration damper until marking is at “TDC” -arrow-.

— Cams -A- of cylinder 1 must face each other.

e | N15-10391 |

— At the same time insert camshaft bar -T10068 A- in the slots
on both camshafts; if necessary, turn the crankshaft 1 rotation
further.

— Remove chain tensioner -arrow- for camshaft timing chain.

N15-0442
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— Remove bolts -1, 2, 3-.

A Caution

Avoid damage fo cylinder head gasket.

¢ Pull timing chain cover (top) off cylinder head horizontally.

— Remove bolts for for timing chain cover (bottom) -arrow-.

N ] A13-0770
N

A Caution

Avoid damage fo cylinder head gasket.

¢ Pull timing chain cover (botfon) off cylinder block hori-
zontally.

— Press crankshaft oil seal out of timing chain cover (bottom).

— Mark rotation direction of timing chains with coloured arrows
for re-installation -arrows-.

A Caution

Avoid damage fo timing chains.

¢ Do not mark chains by means of centre punch, notch or
the like.
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— Unscrew bolts -arrows- and remove guide rail -1-.

Remove camshaft timing chain from chain sprocket for inter-
mediate shaft.

Pull out camshaft timing chain carefully from behind the pro-
jection on the cylinder head gasket.

Slacken off bolt -arrow- for chain sprockets approx. 1 turn.

— Use counterhold tool -T10069- to counterhold boltfor'vibration
damper.
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— Unscrew chain tensioner for drive chain for valve gear
-arrows-.
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— Unscrew bolt -arrow- and remove drive chain together with
chain sprockets from intermediate shaft.

Installing
» Tightening torques = page 80, = page 83 .

— Note the marking for rotation direction -lower arrow- when re-
installing a used drive chain for valve gear.

— Install drive chain together with large sprocket on intermediate
shaft.

* Can only be installed in one position.

— Turn intermediate shaft slightly if large sprocket cannot be fit-
ted.

— Check whether the crankshaft is still positioned at “TDC”:

* The ground-down<teoth-of the drive chain'sprocketmustalign
with the main béaring'joint -arrow"A-.

» The notch on the sprocket for intermediate shaft must align
with the groove -arrow B- on the thrust washer for intermediate
shaft.
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— Fit small sprocket to intermediate shaft.
» Can only be installed in one position.
— Renew bolt for chain sprockets of intermediate shaft.

— Hand-tighten bolt -arrow- for chain sprockets.

— Release locking spline in chain tensioner with a small screw-
driver -arrow-.

— Press tensioning rail against chain tensioner and secure chain
tensioner in this position -arrows-.

— Tighten bolt for chain sprockets -arrow-.
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Use counterhold tool -T10069- to counterhold bolt for vibration
damper.

Fit timing chain onto camshaft adjusters. Make sure that the
two individual copper-coloured chain links -C- align with mark-
ings on camshaft adjuster. In some cases the camshaft ad-
juster (inlet side) must be turned slightly.

Fit timing chain onto small chain sprocket. The marking -B-
must align with the copper-coloured chain link in the middle

-A-.

Install guide rail -1- and tighten bolts -arrows-.

Remove camshaft bar -T10068 A- .
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A Caution

Prevent timing chain from slijpping.

¢ When turning the crankshaff, it is necessary fo press the
tensioning rail firmly against the camshaft timing chain
manually (to replace function of chain tensioner) -arrow-.
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— Turn crankshaft via the bolt for vibration damper 2 rotations in
the normal direction of rotation until the marking is at “TDC”
-arrow-.

— Cams -A- of cylinder 1 must face each other.

— You should then be able to insert the camshaft bar -T10068
A- in the slots in both camshafts.

@ Note

The marked chain links will now be in an undefinedposition:

If the camshaft bar cannot be inserted:

— Repeat adjustment of valve timing.

— Clean old sealant from 3 mm bores -arrows- in cylinder head
gasket.

@ Note

With the cylinder head installed the holes in the cylinder head
gasket are only half visible.

=T | N15-10391 |
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— Check that dowel pins for timing chain cover (bottom) are fitted
in cylinder block.

— Thinly coat clean surfaces -hatched area- of timing chain cover
(bottom) with sealant.

@ Note

Fit timing chain cover (bottom) within 5 minutes after applying
sealant.

— Tighten bolts for timing chain cover (bottom) -arrowr,

— Fill 3 mm bores -arrows- in cylinder head gasket with sealant.

@ Note

With the cylinder head installed the holes in the cylinder head
gasket are only half visible.
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— Renew oil seals in timing chain cover (top) > page 81 .

— Check that dowel sleeves -2- and -3- are fitted in timing chain
cover (top).

— Insert a new oil seal -1- and a new seal -4-.

— Thinly coat clean surfaces -hatched area- of timing chain cover
(top) with sealant.

— Also apply a thin coat of sealant to the surface beneath the

cylinder head gasket (do not kink gasket).

@ Note

Fit timing chain cover (top) within 5 minutes after applying sealant.

— Fit timing chain cover (top) and tighten bolts = page 81 .

— Secure chain tensioner -arrow- for camshaft timing chain.

— Turn crankshaft at bolt for vibration damper 2 rotations in nor-
mal direction of rotation until marking is at “TDC”.

— Checking valve timing again.

— Install crankshaft oil seal = page 59 .

— Install cylinder head cover = page 71 .
— Install intake manifold = Rep. Gr. 24 .
— Install thermostat housing = page 158 .

— Install sump = page 132.

— Install dual-mass flywheel = page 56 .

— Install engine > page 34 .
— Fill with engine oil and check oil level = page 141 .
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3 Valve gear

A Caution

Avoid damage fo valves and piston crowns after working on
valve gear.

¢ The hydraulic tappets have fo settle,; wait for approx. 30
minutes after installing camshafts before starting engine.

¢ Turn the engine carefully at least 2 rotations fo ensure that
none of the valves make contact when the starter is op-
erated.

3.1 Valve gear - exploded view

1 - Camshaft adjuster - ex- 9
haust

Q Identification: “32A”

Q Removing and installing
= “2.4 Detaching and re-
fitting timing chain on
camshafts”, page 85

2 - Bolt
Q To remove and install,
counterhold with open-
end spanner on hexa-
gon flats of camshaft

= page 85
0 Renew
U Tightening torque
= Item 23 (page 84)

3 - Camshaft adjuster - inlet
Q Identification: “24E”

U Removing and installing
> “2.4 Detaching and re-
fitting timing chain on
camshafts”, page 85

4 - Valve timing housing

QO Removing and installing
= “3.4 Removing and in-

o
stalling camshafts”, /’/ T‘
page 110 yd

Q Check filter of valve tim- | 1
ing housing for dirt be-
fore installing
= page 108

U When installing, lightly
oil contact surfaces of oil

seals 20

1|O 11 12 13

18

A Dismantling and assem-
bling = page 108

5 - Valve stem oil seal
Q0 Renewing = page 114
6 - Valve spring
Q Installation position: large & points downwards

3. Valve gear 1 05
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7 - Valve spring plate
8 - Valve cotters
9 - Rectangular section seals
3x for each camshaft
Renew all if leak detected
Do not stretch rectangular section seals too much when fitting
Offset gaps by 120°
When installing valve timing housing -item 4- lightly oil contact surfaces of rectangular section seals
10 - Nut
U Tightening torque and tightening sequence = page 108

ououooo

11 - Bearing cap
Q Installation position = page 107
Q Installation sequence = page 107

12 - Inlet camshaft
Q Identification = page 107
U Removing and installing = page 110
Q0 Measuring axial clearance > page 108
QO Measuring radial clearance = page 109
QO Runout: max. 0.01 mm

13 - Exhaust camshaft
Q Identification = page 107
0 Removing and installing = page 110
Q1 Measuring axial clearance = page 108
U Measuring radial clearance = page 109
Q Runout: max. 0.04lcmm

14 - Roller rocker finger
Q Do not interchange
Q Check roller bearing
Q Before installing, check camshaft axial clearance = page 108
Q Lubricate contact surface
O Assembly: attach to hydraulic compensation element using securing clip -item 15-

15 - Securing clip
QO Check for firm attachment

16 - Hydraulic valve compensation element
Q Do not interchange
O Before installing, check camshaft axial clearance = page 108
Q Lubricate contact surface

17 - Cylinder head
Q Checking valve guides = page 126
O Machining valve seats = page 124

18 - Inlet valve
O Must not be machined; only grinding-in is permissible
O Valve dimensions = page 123
Q Checking valve guides = page 126
O Machining valve seats = page 124

19 - Exhaust valve
O Must not be machined; only grinding-in is permissible

1 06 Rep. Gr.15 - Cylinder head, valve gear
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Q Valve dimensions = page 123
Q Checking valve guides = page 126
Q Machining valve seats = page 124

20 - Bolt
d 8Nm

Camshaft identification

The camshaft identification is located between the cam pairs for
cylinder No. 4 and 5.

A - Exhaust camshaft; identification 022 - index 101
B - Inlet camshaft; identification 022 - index 102

Coat contact surface of bearing caps 7 and 8 with lubricating
paste

— Lightly coat contact surface -hatched area- of bearing caps 7
and 8 with lubricating paste; for lubricating paste refer to =
Electronic parts catalogue .

Installation position of bearing caps for camshafts

» The pointed section of the bearing caps -arrow A- for inlet and
exhaust camshafts faces outwards.

3. Valve gear 1 07
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Camshafts - tightening torque and tightening sequence
— Tighten nuts on inlet camshaft -A- in five stages as follows:

1 - Tighten nuts for bearing caps 5 and 9 alternately and diag-
onally until bearing caps make contact.

2 - Tighten nuts for bearing caps 5 and 9 to 5 Nm and turn 45°
(/g turn) further.

3 - Tighten nuts for bearing caps 1 and 13 to 5 Nm and turn 45°
(/g turn) further.

4 - Tighten nuts for bearing cap 7 to 5 Nm and turn 45° (1/g turn)

further.

5- Tighten nuts for bearing caps 3 and 11 to 5 Nm and turn 45°
(/g turn) further.

— Tighten nuts on exhaust camshaft -B- in five stages as follows:

1- Tighten nuts for bearing caps 6 and 10 alternately and di-
agonally until bearing caps make contact.

2 - Tighten nuts for bearing caps 6 and 10 to 5 Nm and turn 45°
(/g turn) further.

3 - Tighten nuts for bearing caps 2 and 14 to 5 Nm and turn 45°
(/g turn) further.

4 - Tighten nuts for bearing cap 8 to 5 Nm and turn 45° (1/g turn)
further.

5- Tighten nuts for bearing caps 4 and 12 to 5 Nm and turn 45°
(/g turn) further.

Dismantling and assembling valve timing housing
1- Guide rail; clipped onto valve timing housing
2 - Valve timing housing

3 - Inlet camshaft control valve 1 -N205-

4 - Exhaust camshafticontrobvalvect»N318-

5- Bolt

Cleaning filter of valve timing housing

— Unclip the filter -2- on the back of valve timing housing -1- and
clean off any dirt.

3.2 Measuring axial clearance of camshafts

Special tools and workshop equipment required

1 08 Rep. Gr.15 - Cylinder head, valve gear
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¢ Universal dial gauge bracket -VW 387-

*

Dial gauge -VAS 6079-

Procedure

Remove roller rocker fingers and hydraulic compensation el-
ements
> “3.4 Removing and installing camshafts”, page 110 .

Axial bearing cap for appropriate camshaft remains attached.

Attach dial gauge bracket -VW 387- with dial gauge -VAS
6079- to cylinder head.

Axial clearance:

Wear limit: 0.1 mm

3.3 Measuring radial clearance of cam-

shafts

Procedure

Remove camshafts = page 110 .
Clean bearing cap and bearing journal.

Remove roller rocker fingers
= “3.4 Removing and installing camshafts”, page 110 .

Place a length of Plastigage corresponding to the width of the
bearing on the bearing journal or bearing shell to be measured.

The Plastigage must be positioned in the centre of the bearing.

Fit bearing cap and tighten to 5 Nm without rotating camshaft
= page 108 .

Remove bearing cap again.

Compare width of Plastigage with measurement scale.

Radial clearance:

VW 387

VAS 6079

3. Valve gear 1 09
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¢« Wear limit: 0.1 mm

3.4 Removing and installing camshafts
Special tools and workshop equipment required
¢ Camshaft bar -T10068 A-

T10068 A

W00-10071

¢ Lubricating paste = Electronic parts catalogue

Removing

@ Note

Fit cable ties in the original positions when installing.

— Remove timing chain from camshafts = page 85 .

— Unbolt valve timing housing -arrows- and detach carefully from
theioil-seals. for the.camshafts.

1 1 O Rep. Gr.15 - Cylinder head, valve gear
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— Remove inlet camshaft -A- as follows:
1- Unbolt bearing caps 1 and 13.

2 - Unbolt bearing caps 3 and 11.

3 - Unbolt bearing cap 7.

4 - Loosen bearing caps 5 and 9 alternately in a diagonal se-
quence and remove.

— Remove exhaust camshaft -A- as follows:

1- Unbolt bearing caps 2 and 14.

[N15-0350 |
2 - Unbolt bearing caps 4 and 12.

3 - Unbolt bearing cap 8.

4 - Loosen bearing caps 6 and 10 alternately in a diagonal se-
qguence and remove.

— Carefully take out the camshafts and place them on a clean
surface.

Installing

» Tightening torques = page 105, = page 108 .

A Caution

Avoid damage o valves and pisfon crowns.

¢ The crankshaft must not be at “TDC” at-any-cylinderwhen
the camshafts are tfurned.

— Fit hydraulic compensation elements in cylinder head.

— Fit roller rocker fingers -1- onto ends of valve stems and clip
onto hydraulic compensation elements -2-.

— Oil running surfaces of both camshafts.

for cylinder No. 4 and 5:

A - Exhaust camshaft; identification 022 - index 101 mﬂ:@m

B - Inlet camshaft; identification 022 - index 102

— The camshaft identification is located between the cam pairs A ‘\

MN15-0337
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— Position camshafts in cylinder head so that cams -A- of cylin-
der 1 face each other.

— Installation position of bearing caps:

» The pointed section -arrow A- of the bearing caps for inlet and
exhaust camshafts faces outwards.

» The identification markings for the bearing caps are legible
from the inlet side.

— Lightly coat contact surface -hatched area- of bearing caps 7
and 8 with lubricating paste

— Tighten camshaft bearing caps = page 108 .
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— Set camshafts to “TDC”.

* You should be able to insert the camshaft bar -T10068 A- in
the slots in both camshafts.

— If necessary, turn camshafts at hexagon flats -arrows- to cor-
rect position using a 32 mm open-end spanner.

@ Note

The crankshaft must not be at TDC at any cylinder when the
camshatfts are turned. Otherwise, there is a risk of damage fo
valves and piston crowns.

— Unclip filter -2- on the back of valve timing housing -1- and
clean off any dirt.

— Lightly oil the contact surfaces for the camshaft oil seals in the
valve timing housing.

— Lightly oil contact surfaces of oil seals on the camshafts and
carefully push the valve timing housing over the camshaft oil
seals.

— Secure valve timing housing -arrows-.
— Install camshaft timing chain (adjust valve timing) = page 89 .

T10068 A
—\

A Caution

Avoid damage fo valves and piston crowns after working on
valve gear.

¢ The hydraulic tappets have fo settle; wait for approx. 30
minutes after installing camshafts before starting engine.

¢ Turn the engine carefully at least 2 rotations to ensure that
none of the valves make contact when the starter is op-
erated.

3. Valve gear 1 1 3
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3.5 Renewing valve stem oil seals with cylinder head installed

Special tools and workshop
equipment required

¢ Spark plug socket and ex-
tension -3122 B-

¢ Valve stem seal puller
-3364-

¢ Valve stem seal fitting tool
-3365-

¢ Removal / installing device
for valve cotters -VAS
5161- with guide plate -
VAS 5161/25-

¢ Adapter -T40012-

Procedure
* Engine removed

3122 B

— Remove camshafts = page 110 .

— Remove ignition coils > Rep. Gr. 28.

— Remove spark plugs with spark plug socket and extension

-3122 B-.
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— Apply drift -VAS 5161/3- to valve spring plate.

— Use plastic-headed hammer to release sticking valve cotters.

VAS 516173

— Fit guide plate -VAS 5161/25- from removal / installing device
for valve cotters -VAS 5161- on cylinder head.

— Secure guide plate with nut -1- to cylinder head.

— Screw adapter -T40012- with seal hand-tight into the corre-
sponding spark plug thread.

— Connect hose to compressed air.
» Air pressure: at least 6 bar

Rear row of valves:

— Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5- into guide plate.

— Insert assembly cartridge -VAS 5161/8- in guide plate.

— Attach pressure fork -VAS 5161/2- to snap-in device and push
assembly cartridge down.

— At the same time, turn knurled screw of assembly cartridge
clockwise until tips engage in valve cotters.

s

— Move knurled screw back and forth slightly. S 5161;5 ] ¥

» The valve cotters are forced apart and are taken up by the
cartridge.

— Release pressure fork.

— Take out assembly cartridge.

— Detach guide plate and turn to one side.

* The compressed air hose remains connected.
— Detach valve spring with valve spring plate.
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Front row of valves:

Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5- onto cylinder head.

Slide knurled spacer ring -VAS 5161/17- onto assembly car-
tridge -VAS 5161/8- .

Insert assembly cartridge in guide plate.

Attach pressure fork -VAS 5161/2- to snap-in device and push
assembly cartridge down.

At the same time, turn knurled screw of assembly cartridge
clockwise until tips engage in valve cotters.

Move knurled screw back and forth slightly.

The valve cotters are forced apart and are taken up by the
cartridge.

Release pressure fork.

Take out assembly cartridge.

Detach guide plate and turn to one side.

The compressed air hose remains connected.
Detach valve spring with valve spring plate.

Continuation for both rows of valves:

Pull off valve stem oil seal with valve stem seal puller -3364- .

T

VAS 5161/8

A1510113

,ﬁ

BTG
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@ Note

¢ 7o press on the green-coloured valve stem seals (as currently
supplied), the valve stem oil seal fitting fool -3365- must be
drifled out fo & 10.5 mm.

& Mark the drilled-out fitting tool so it can be used again later.

A Caution

Make sure valve stem oil seals are not damaged when instal-
ling.

¢ New valve stem oil seals -B- are supplied with plastic
sleeve; fit plastic sleeve -A- onfo valve stem.

— Lightly oil sealing lip of valve stem oil seal.
— Slide valve stem oil seal onto plastic sleeve.

— Carefully press valve stem oil seal onto valve guide using
valve stem seal fitting tool -3365- .

— Take off plastic sleeve.

If valve cotters had been removed from assembly cartridge they
must first be inserted in insertion device -VAS 5161/18- .

» Larger diameter of valve cotters faces upwards.

— Press assembly cartridge onto insertion device from above
and take up valve cotters.

— Insert valve spring and valve spring plate.

« Installation position: the larger diameter -arrow- of the valve
spring faces the cylinder head.

",
)
B A15-0282

1y

Al5-10114
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Rear row of valves:

Secure guide plate back onto cylinder head as shown in illus-
tration.

Insert assembly cartridge in guide plate.

Press down pressure fork and pull knurled screw upwards
while turning screw in both directions.

The valve cotters are thus inserted.

Release the pressure fork with knurled screw still in pulled po-
sition.

Front row of valves:

Insert assembly cartridge with knurled spacer ring in guide
plate.

Press down pressure fork and pull knurled screw upwards
while turning screw in both directions.

The valve cotters are thus inserted.

Release the pressure fork with knurled screw still in pulled po-
sition.

Install camshafts = page 110 .

Install spark plugs = Maintenance ; Booklet 810 .

A Caution

Avoid damage fto valves and piston crowns after working on
valve gear.

¢ The hydraulic tappets have fo settle; wait for approx. 30
minutes after installing camshafts before starting engine.

¢ Turn the engine carefully at least 2 rotations to ensure that
none of the valves make contact when the starter is op-
erated.

mm x;
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3.6 Renewing valve stem oil seals with cylinder head removed

Special tools and workshop
equipment required

¢ Valve stem seal puller
-3364-

¢ Valve stem seal fitting tool
-3365-

¢ Removal / installing device
for valve cotters -VAS
5161- with guide plate -
VAS 5161/25-

¢ Engine and gearbox sup-
port -VAS 6095-

¢ Cylinder head tensioning
device -VAS 6419-

YAS 3161 VAS 60835

e 4

315-10063

Special tools and workshop equipment required
¢

Procedure

— Remove camshafts = page 110 .

— Mark original positions of roller rocker fingers and hydraulic
compensation elements for reinstallation.

— Remove roller rocker fingers together with hydraulic compen-
sation elements and put down on a clean surface.

3. Valve gear 1 1 9
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— Attach tensioning device -VAS 6419- to engine and gearbox
support -VAS 6095- .

— Secure cylinder head in tensioning device -VAS 6419- as il-
lustrated.

— Connect compressed air line to tensioning device -VAS 6419- .

— Using lever -arrow-, slide air pad under combustion chamber
where valve stem oil seals are to be removed.

— Apply just enough compressed air to bring air pad into contact
with valve heads.

— Apply drift -VAS 5161/3- to valve spring plate and knock valve
cotters loose using a plastic hammer.

— Fit guide plate -VAS 5161/25- from removal / installing device
for valve cotters -VAS 5161- on cylinder head.

— Secure guide plate with one nut -1-.

Procedure for rear row of valves:

— Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5- into guide plate.

— Insert assembly cartridge -VAS 5161/8- into guide plate.

— Attach pressure fork -VAS 5161/2- to snap-in device and push
assembly cartridge down.

— At the same time, turn knurled screw of assembly cartridge
clockwise until tips engage in valve cotters.

— Move knurled screw back and forth slightly; the valve cotters
are thus forced apart and taken up by the assembly cartridge.

— Release the pressure fork.
— Remove assembly cartridge.
— Detach guide plate and turn to one side.

— Remove valve spring with valve spring plate.

VAS 641912

VAS 64191

P |;\> LD
s 516175 )/
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Procedure for front row of valves:

Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5- onto cylinder head.

Slide knurled spacer ring -VAS 5161/17- onto assembly car-
tridge -VAS 5161/8- .

Insert assembly cartridge into guide plate.

Attach pressure fork -VAS 5161/2- to snap-in device and push
assembly cartridge down.

At the same time, turn knurled screw of assembly cartridge
clockwise until tips engage in valve cotters.

Move knurled screw back and forth slightly; the valve cotters
are thus forced apart and taken up by the assembly cartridge.

Release the pressure fork.
Remove assembly cartridge.
Detach guide plate and turn to one side.

Remove valve spring with valve spring plate.

Continuation for both rows of valves:

Remove valve stem oil seals using the valve stem seal puller
-3364- .

VAS 5161/8

h ) -,1. A O
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@ Note

To press on the green-coloured valve stem seals (as currently
supp//ed) the valve stem olil seal fitting tool -3365- must be
drifled out fo & 10.5 mm.

Mark the drilled-out fitting fool so it can be used again lafer.
A plastic sleeve -A- is included with the new valve stem oil
seals.

Fit plastic sleeve -A- onto the valve stem to prevent damage
to the new valve stem oil seal -B-.

Lightly lubricate sealing lip of valve stem oil seal.

Slip valve stem oil seal over plastic sleeve.

Carefully press the valve stem oil seal onto valve guide using
fitting tool -3365- .

Remove plastic sleeve.

If valve cotters have been removed from assembly cartridge, they
need to be put into insertion device -VAS 5161/18- first.

Larger diameter of valve cotters faces upwards.

Install valve spring and valve spring plate.

Position of valve spring:

The larger diameter -arrow- faces the cylinder head.

Procedure for rear row of valves:

Bolt guide plate onto cylinder head again, as shown in the il-
lustration.

Insert assembly cartridge into guide plate.

Push pressure fork down and pull knurled screw upwards,
while turning screw in both directions — this will insert the valve
cotters.

Release the pressure fork with knurled screw still in pulled po-
sition.

A15-10114

VAS 5161/6

y o O 2 34!&ﬁ
PO =B &yl
x ] P,;» 2y |
ANa) NAY
é’z & 3 VAS 5161/2
S VAS 5161;53 (06|
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Procedure for front row of valves:

Insert assembly cartridge with knurled spacer ring into guide
plate.

Push pressure fork down and pull knurled screw upwards,
while turning screw in both directions — this will insert the valve
cotters.

Release the pressure fork with knurled screw still in pulled po-
sition.

Install camshafts = page 110 .
Install spark plugs = Maintenance ; Booklet 808 .

@ Note

After installing camshafts, wait for approx. 30 minutes before
stan‘/ng engine. Hydraulic valve compensation elements have
to settle (otherwise valves will strike pistons).

After working on the valve gear, turn the engine carefully at
least 2 rotations fo ensure that none of the valves make con-
tact when the starter is operated.

Valve dimensions

VAS 5161/8

@ Note

Inlet and exhaust valves must not be machined. Only grinding-in

s permitted.
Dimension Inlet valve Exhaust valve
short ver- | long ver- | shortver- | long ver-
sion sion sion sion

< a mm| 31.00 31.00 27.00 27.00

Db mm 5.96 5.96 5.94 5.94

c mm| 102.20 136.10 102.50 136.40
Z£° 45 45 45 45

— c -—
_‘_
!
a b
A
|
//
Y4
Ol

A WARNING

Care must be taken when disposing of old sodium-cooled ex-
haust valves - risk of injury.

¢ The valves must be sawn in two with a metal saw between
the centre of the stem and valve head. When doing so, the
valves must not come into contact with wafer.

¢ Then throw a maximum of ten valves info a bucket of water
and step away immediately.

¢ A sudden chemical reaction will occur upon contact with
water in which the sodium filling burns.

¢ After performing these steps the valves can be disposed
of in the normal way.
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3.8 Machining valve seats

If a good seating pattern cannot be obtained by grinding the valve
seats (lapping), they must be refaced (machined).

@ Note

& When servicing engines with leaking valves, it is not sufficient
to machine (reface) the valve seats and renew the valves. The
valve guides must also be checked for wear. This is particu-
larly important on high-mileage engines = page 126 .

¢ Valve seats should only be machined to the extent required to
give a proper seafting pattern.

¢ Calculate the maximum permissible machining dimension be-
fore machining valve seats.

Special tools and workshop equipment required

¢ Depth gauge

¢ Valve seat machining tool

Calculating maximum permissible machining dimension

@ Note

Ifthe valve has fo be renewed as part of a repair, use a new valve
for the measurement.

— Insert valve and press firmly against valve seat.
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— Measure distance -a- between end of valve stem and upper
cylinder head surface with a depth gauge.

— Calculate maximum permissible machining dimension from

measured distance and minimum dimension.

Measured distance minus minimum dimension = max. per-
missible machining dimension.

Minimum dimension for inlet | Minimum dimension for ex-
valve haust valve
short version | long version | short version | long version
31.8 mm 10.2 mm 31.8 mm 10.2 mm
Example for long inlet valve:
Measured distance 10.6 mm
Minimum dimension -10.2 mm

Maximum permissible machining dimension

=0.4 mm

— If the calculated maximum permissible machining dimension
is 0 mm or less than 0 mm, repeat the measurement with a

new valve.

— If the maximum permissible machining dimension is then still
0 mm or less than 0 mm, renew cylinder head.

@ Note

If the machining dimension is below specification, the proper
functioning of the hydraulic valve clearance compensation cannot

be ensured.

Machining inlet valve seat

a-J30.6 mm

b - Maximum permissible machining dimension = page 124

c-09..1.5mm

d - Maximum & 35.0 mm
r2 - Radius 2.0 mm
Z - Bottom surface’ of cylinderhead

a - 45° valve seat'angle

B - 30° upper correction angle

y - 60° lower correction angle

T

CET

3. Valve gear 1 25



QOOD Audi TT 2007 >

Audr 6-cylinder injection engine (3.2 Itr. 4-valve), mechanics - Edition 03.2009

Machining exhaust valve seat

a-J26.7mm

b - Maximum permissible machining dimension = page 124
c-12...1.7mm

d - Maximum & 29.0 mm

r2 - Radius 2.0 mm

Z - Bottom surface of cylinder head

a - 45° valve seat angle

B - 30° upper correction angle

y - 60° lower correction angle

3.9 Checking valve guides

Special tools and workshop equipment required
¢ Universal dial gauge bracket -VW 387-

¢ Dial gauge -VAS 6079-

Procedure

@ Note

& [fthe valve has fo be renewed as part of a repair, use a new
valve for the measurement.

& Only insert inlet valve into inlet guide and exhaust valve into
exhaust guide, as the stem diameters are different.
— Insert valve into guide.

» End of valve stem must be flush with valve guide.

T

i

|
[
/
—y
e

o

- N15-0357

VW 387

VAS 6079
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— Determine amount of sideways play.
* Wear limit: 0.8 mm

— If the wear limit is exceeded, repeat the measurement with
new valves.

— Renew cylinder head if wear limit is still exceeded.

@ Note

Valve guides cannot be renewed.

3.10 Checking valves

— Visually inspect for scoring on valve stems and valve seat sur-
faces.

— Renew valve if scoring is clearly visible,

3. Valve gear 1 27



QOOD Audi TT 2007 >

Audi 6-cylinder injection engine (3.2 ltr. 4-valve), mechanics - Edition 03.2009

17 — Lubrication

1 Oil pump and sump

@ Note

& [flarge quantities of metal shavings or abrasion are found
when performing engine repairs, this is an indication of dam-
age fo the crankshaft or conrod bearings. To prevent further
damage, the following steps are required after completion of
repair work: clean the oil galleries carefully and renew the oil
spray fets, oil cooler and oll filter.

& Refer to > Maintenance tables for engine oil capacity, vis-
cosity grades and oil specifications.

A Caution

Risk of damage lo catalytic converter.

¢ The oil level must not be above the “‘max” mark on the
dipstick.

1 28 Rep. Gr.17 - Lubrication



Audi TT 2007 > Q1)
6-cylinder injection engine (3.2 ltr. 4-valve), mechanics - Edition 03.2009 Audi

1.1 Oil pump and sump - exploded view
1 - Bolt
Q Secured to intake mani-
fold
Q 5Nm
2 - Oil dipstick

3 - Guide tube for oil dipstick
4 - Cylinder block

5 - Oil return valve
U1 Removing and installing

= page 130
U Note installation posi-
tion
6 - Bolt
Q 8Nm
7 - Cover for oil pump drive
8 - O-ring
U Renew
Q Lubricate before instal-
ling

9 - Oil pump drive

10 - Intermediate shaft
11 - Thrust washer

12 - Bolt

Q Apply locking fluid when
installing; refer to >
Electronic parts cata-

logue
Q 10N
"
13 - Oil spray jet (for cooling of
pistons)

Q For crankshaft bearings 2 ... 7
O Opening pressure: 2.0 bar
Q0 Removing and installing = page 130

14 - Input shaft for oil pump drive
15 - Oil pump
Q Dismantling and assembling = page 134

Q Coat oil pressure pipe at cylinder block and at oil pump housing with sealant; for sealant refer to =
Electronic parts catalogue

16 - Bolt
Q 23 Nm
17 - Oil drain plug
Q 30Nm
18 - Sump
U Removing and installing = page 131
4 Tightening torque and tightening sequence = page 130
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19 - QOil level and oil temperature sender -G266-
Q0 Removing and installing = page 131

20 - Bolt
U Tightening torque and tightening sequence = page 130

21 - Qil filter housing
U1 Exploded view = page 136
O Removing and installing = page 137

Sump - tightening torque and tightening sequence
— Tighten bolts in 3 stages as follows:

1.  Tighten bolts securing sump to cylinder block in diagonal
sequence initially to 5 Nm.

2.  Tighten bolts securing sump to gearbox -arrows-
> page 34 .

3.  Tighten bolts securing sump to cylinder block in diagonal
sequence to 12 Nm.

@ Note

Disregard-item -

Removing and installing oil return valve

Removing:

— Screw in bolt M8x1.5 approx. 4 turns into valve -arrow-.
— Pull out valve.

Installing:

— Lubricate O-ring with oil.

— Press valve into oil passage by hand.

Removing and installing oil spray jet

@ Note

Oil spray jets are installed in crankshaft main bearings 2 ... 7.

Removing:

— Use drift with & 4 mm to press out oil spray jet towards crank-
shaft bearing.

r\
Installing:

— Use drift with @ 6 mm to press in oil spray jet -arrow- by hand.
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Removing and installing oil level and oil temperature sender -
G266-

1- Bolt, 10 Nm (self-locking); renew

2 - Seal; renew

3 - Electrical connector

4 - OQil level and oil temperature sender -G266-

1.2 Removing and installing sump

Special tools and workshop equipment required

4 Used oil collection and extraction unit -V.A.G 1782-
VAG1782

Woo-10211

¢ Electric drill with plastic brush

¢ Safety goggles

¢ Sealant > Electronic parts catalogue

Removing

— Release fasteners -1 ... 4- and remove centre noise insulation.

— Place used oil collection and extraction unit -V.A.G 1782- be-
neath engine and drain off engine oil.

A10-10600
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— Remove bolts -1 and 2-. [ [ I

— Loosen bolt -4- and move secondary air pump with bracket

clear to the front.

@ Note

Disregard item -3-.

— Unplug electrical connector -1- at oil level and oil temperature
sender -G266- .

— Remove bolts securing sump to gearbox -arrows-.
— Unscrew bolts for sump -2- in diagonal sequence and remove.

— Take off sump: if necessary loosen it by striking lightly with a
rubber hammer.

Installing
» Tightening torques = page 129 , = page 130 .

Installation is carried out in the reverse order; note the following:

— Carefully remove any remaining sealant from cylinder block.

A WARNING

Proftect eyes against injuries.
¢ Wear safety goggles.

— Remove remaining sealant from sump (with rotating plastic
brush or similar).

— Clean sealing surfaces; they must be free of oil and grease.

— Cut off nozzle of tube at front marking (& of nozzle approx. 1.5
mm).

A17-0081
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— Apply sealant -arrow- onto clean sealing surface of sump as
shown in illustration.

« Width of sealant bead: 2 mm.

A Caution

Make sure oil strainer is not clogged by excess sealant.

¢ The bead of sealant must not be thicker than specified.

@ Note

¢ Take extra care when applying sealant in the area around the
timing chain cover (bottom).

& Fit sump within 5 minutes after applying sealant.

— Tighten bolts securing sump -2- = page 130 .

— Connect electrical connector -1- for oil level and oil tempera-
ture sender -G266- .

A Caution

Take care fo avoid leakage at sump.

¢ After fitting sump assembly, the sealant must dry for ap-
prox. 30 minutes. Then (and only then) fill the engine with
engine oil.

— Fill with engine oil and check oil level = page 141 .
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1.3

1-
2.
3-

4-

5-

6 -

7 -

8 -

9 -

Oil pump - exploded view

Input shaft for oil pump drive
Oil pump housing

Bolt
Q 23 Nm

Gears

Q Measuring backlash
= page 134

Q Checking axial clear-
ance = page 135

Oil pump cover

Q With pressure relief
valve

Q Opening pressure of
pressure relief valve:
5.3 ...5.7 bar

Q Clean strainer if dirty

Bolt

Q Apply locking fluid when
installing; refer to =
Electronic parts cata-
logue

0 8Nm

Oil pressure pipe

Q Apply sealing paste at
cylinder block and at oil
pump housing; for seal-
ing paste refer to =
Electronic parts cata-
logue

Bolt
Q 10 Nm

N17 - 0006

Seal
QO Renew if damaged

Measuring backlash

Check gap using feeler gauge.

Wear limit: 0.20 mm
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Checking axial clearance
— Check clearance using feeler gauge and straightedge.

«  Wear limit: 0.10 mm

[V17 - 0006 |

] —]
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2 Oil cooler and ail filter housing
2.1 Oil cooler, oil filter housing - exploded view
1 - Sealing cap 10
Q 25Nm
2 - O-ring
U Renew

3 - Qil filter element
Q0 Removing and installing
= Maintenance ; Book-
let 810
4 - Qil filter housing
Q  With oil retention valve

5 - Bolt
0 23 Nm

6 - Screw plug
Q 15Nm

7 - Seal

Q If seal is leaking, cut
open and renew

8 - Seal

Q |If seal is leaking, cut

open and renew

9 - Oil pressure switch -F1-
Black insulation
Opening/closing pres-
sure 1.4 bar
Checking = page 140
Removing and installing
= page 139

ouU 0o

Q 25Nm
10 - Seals
O Renew

11 - Sealing cap
Q 25Nm
12 - Seal
U Renew
O Lubricate before installing

13 - Oil cooler
Q Ensure clearance from adjacent components
Q Diagram of coolant hose connections = page 144
4 See note if making repairs on engine = page 128

14 - Seal
Q [Installation position = page 137
Q Lubricate before installing
Q Clamp onto oil cooler together with plastic element -item 15-
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15 - Plastic element
Q Insert into oil cooler together with seal -item 14-
U Installation position = page 137

Installation position of seal and plastic element in oil cooler
— Coat seal with oil and insert in oil cooler.
— Insert plastic element into oil cooler.

* The side of the plastic element without the support must align
with the lug -arrow- of oil cooler.

2.2 Removing and installing oil filter housing

Special tools and workshop equipment required

4 Hose clamps for hoses up to 25 mm -3094-

¢ Assembly tool -T10118-
r10118

e an

WO00-1148

Removing

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Couver filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.
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— Openfiller cap on expansion tank.

— Detach hose for secondary air system -arrow-.

— Release fasteners -1 ... 4- and remove centre noise insulation.

— Move coolant hose at bottom of radiator cowl clear.

— Detach electrical connector -3- at secondary air pump motor -
V101- and move wire clear.

— Unscrew bracket -2- for coolant pipe going to gearbox oil cool-
er on vehicles with direct shift gearbox.

— Remove bolts -1-.

— Loosen bolt -4- and remove secondary air pump with bracket.

— Use hose clamps,-3094- to clamp;, off coolant hoses
-2 and 3-.

— Unplug electrical connector -1- at oil pressure switch -F1- us-
ing assembly tool -T10118- .

— Detach coolant hoses -2 and 3- from oil filter housing.

— Unscrew bolts -arrows- and remove oil filter housing.

Installing

» Tightening torque = page 136 .
Installation is carried out in the reverse order; note the following:

@ Note

Renew seal.

I
N= | |
—|_A17-0387

1l

— Fill up with coolant = page 147 .
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2.3 Removing and installing oil pressure
switch -F1-

Special tools and workshop equipment required

¢ Assembly tool -T10118-

T10118

Removing
— Remove poly V-belt = page 48 .
— Pull out oil dipstick.

— Unscrew bolt -3- and pull out guide tube for oil dipstick -2- and
move clear to one side.

@ Note

Disregard -items 1 and 4-.

— Release fasteners -1 ... 4- and remove centre noise insulation.

A10-10600

— Unplug electrical connector -1- for magnetic clutch at AC com-
pressor and move electrical wiring clear.

A WARNING

Risk of injury caused by refrigerant.

¢ The air conditioner refrigerant circuit must not be opened.

— Remove bolts -arrows-.

— Tie up air conditioner compressor together with refrigerant ho-
ses at front of noise insulation frame (refrigerant hoses remain
connected).
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— Unplug electrical connector -arrow- at oil pressure switch -F1-
using assembly tool -T10118- .

— Remove oil pressure switch -F1- .

Installing

+ Tightening torque = page 136 .

Installation is carried out in the reverse order; note the following:
— Install air conditioner compressor = Rep. Gr. 87 .

— Install poly V-belt = page 48 .

__7 Il ) 'L
il

—]| —
L] o m?rossa|

24 Checking oil pressure and oil pressure switch -F1-

Special tools and workshop

equipment required VA G 1342

¢ Oil pressure tester -
V.A.G 1342-

¢ Adapter -V.A.G 1342/14-

¢ Voltage tester -V.A.G
1527B-

¢ Auxiliary measuring set -
V.A.G 1594C-

V.AG 134214

e

VAGI1524C

G17-10005

Procedure
* Oil level OK
» Engine oil temperature approx. 80 °C

* The message “OK” must light up in the driver information dis-
play.

— Remove oil pressure switch = page 139 .
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— Connect oil pressure tester -V.A.G 1342- with adapter -
V.A.G 1342/14- to bore for oil pressure switch.

— Screw oil pressure switch into oil pressure tester -
V.A.G 1342-.

— Install guide tube for oil dipstick and insert oil dipstick.

— Install air conditioner compressor = Rep. Gr. 87 .

— Install poly V-belt = page 48 .

Checking oil pressure switch

— Connect brown wire of oil pressure tester to earth “-".

— Connect voltage tester -V.A.G 1527B- with adapter leads from
auxiliary measuring set -V.A.G 1594C- to oil pressure switch
and battery positive (“+”).

* LED should not light up.

— Renew oil pressure switch if LED lights up when engine is not
running.

— Start engine.

@ Note

Observe oil pressure tester and LED while starting engine, as
swifching point of oil pressure switch may already be exceeded
when starting.

» LED should lightup at 1.2 ... 1.6 bar.

— Renew oil pressure switch if LED does not light up.
Checking oil pressure

— Start engine.

e Minimum oil pressure at 1500 rpm: 1.7 bar.

e Minimum oil pressure at 2000 rpm: 2.5 bar.

Assembling

— Install oil pressure switch = page 139 .

25 Engine.oil

Refer to > Maintenance tables for engine oil capacity, viscosity
grades and oil specifications.

2.6 Checking oil level
Procedure

« Engine oil temperature min. 60 °C.
* Vehicle must be level (horizontal).

» Wait a few minutes after switching off the engine to allow the
oil to flow back into the sump.

— Pull out oil dipstick.

— Wipe dipstick off with a clean cloth and insert it again as far as
it will go.

— Pull out the dipstick again and read off the oil level.

V.A.G 1342

: Ay
i/*;mJ &

\" A .G 1342/1
o
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Markings on oil dipstick:

a - Do not top up oil.

b - Oil may be topped up.
¢ - Oil must be topped up.

@ Note

The oil level must not be above the ‘max” marking -arrow 1- and
not below the ‘min” marking -arrow 2-.
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19 — Cooling

1 Cooling system

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

@ Note

& Secure all hose connections with the correct type of hose clips
(same as original equipment) = Electronic parts catalogue .

& The arrow markings on coolant pipes and on ends of hoses
must align when installing.
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1.1 Diagram of coolant hose connections

1 - Radiator

Q0 Removing and installing
= page 168

Q If renewed, refill system
with fresh coolant

2 - Non-return valve
3 - Continued coolant circula-
tion pump -V51-
Q0 Removing and installing
= page 156
4 - Qil cooler
Q If renewed, refill system
with fresh coolant
5 - Coolant pump
O Removing and installing
> page 153

6 - Cylinder head and cylinder
block

Q If renewed, refill system
with fresh coolant
7 - Coolant expansion tank

8 - Filler cap for expansion tank

O  With pressure relief
valve

Q Checking pressure re-
lief valve = page 172
9 - Heat exchanger for heater
Q If renewed, refill system
with fresh coolant

10 - Thermostat

A19-10342

0 Removing and installing

together with connection = page 160

Q Checking = page 161
11 - Non-return valve

O Only on vehicles with direct shift gearbox

12 - Gearbox oil cooler

Q If renewed, refill system with fresh coolant

13 - Auxiliary radiator
O Depending on equipment
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1.2 Draining and filling cooling system

Special tools and workshop

equipment required V.A.G 1274/8 VAS 6208

¢ Adapter for cooling system
tester -V.A.G 1274/8-

¢ Drip tray for workshop hoist
-VAS 6208-

¢ Hose clip pliers -
V.A.G 1921-

¢ Cooling system charge unit
-VAS 6096-

¢ Refractometer -T10007-

V.A.G 1921

T10007

=13-10005

Draining

@ Note

Collect drained coolantin a.clean.container for.resuse or.dispasal,

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

— Openfiller cap on expansion tank.
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— Release fasteners -1 ... 4- and remove centre noise insulation.

— Place drip tray for workshop hoist -VAS 6208- beneath engine.

— Disconnect bottom coolant hose from radiator -arrow- and
drain off coolant.

@ Note

Disregard ifem -1-.

A19-10353

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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Disconnect bottom coolant hose leading to continued coolant
circulation pump -V51- -arrow- and drain off coolant.

@ Note

lllustration shows coolant hose on vehicle with direct shift gear-
box.

Filling

@ Note

¢

¢

The cooling system is filled all year round with a mixture of
water and radiator antifreeze/anti-corrosion agent.

Use only the radiator antifreeze/anti-corrosion agent approved
for this engine = Electronic parts catalogue . Other coolant
additives could seriously impair in particular the anticorrosion
properties. The resulting damage could lead to loss of coolant
and consequently to serious engine damage.

The specified radiator antifreeze/anti-corrosion agent pre-
vents frost and corrosion damage and stops scaling. Such
additives also raise the boiling point of the coolant. For these
reasons the cooling system must be filled all year round with
the correct antifreeze and anfticorrosion additive.

Because of its high boiling point, the coolant improves engine
reliability under heavy loads, particularly in countries with trop-
ical climates.

Frost protection is required down to about -25 °C (in countries
with arctic climate: down to about -35 °C).

The coolant concentration must not be reduced by adding wa-
ter even in warmer seasons and in warmer countries. The
coolant concentration must be at least 40 %.

If greater frost protection is required in very cold climates, the
concentration of radiator antifreeze/anti-corrosion agent can
be increased, but only up to 60% (this gives frost protection fo
about —40 °C). If the concentration exceeds 60%, frost pro-
tection decreases again and cooling efficiency is also im-
paired,

Use only clean tap water for mixing coolant.

If radiator, heat exchanger, cylinder head, cylinder head gas-
ket or cylinder block have been renewed, do not re-use old
coolant.

Contaminated ortdirty coolant-must not be'used agairt.

For checking anti-freeze protection in cooling system, use re-
fractometer -T10007- .
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— Connect bottom coolant hose to radiator -arrow-.

@ Note

Disregard ifem -1-.

— Connect the coolant hose to the continued circulation coolant
pump -V51- -arrow-.

|
@ Note I_ i""é
lllustration shows coolant hose on vehicle with direct shift gear- = e -1' WIS
box. 4
o\ =411,
imsRin| [ 1o

— Fill reservoir of -VAS 6096- with at least 10 litres of premixed
coolant (according to recommended ratio):

o “G12+” (40 %) and water (60 %) for frost protection to -25 °C
* “G12+” (50 %) and water (50 %) for frost protection to -35 °C
* “G12+” (60 %) and water (40 %) for frost protection to —-40 °C

— Fit adapter for cooling system tester -V.A.G 1274/8- onto cool-
ant expansion tank.

— Attach cooling system charge unit -VAS 6096- to adapter -
V.A.G 1274/8- .

— Run vent hose -1- into a small container -2-.

@ Note

The vented air draws along a small amount of coolant, which
should be collected.

VAS 6096/1

— Close both valves -A- and -B- (turn lever at right angles to di-
rection of flow).

— Connect hose -3- to compressed air.
* Pressure: 6 ... 10 bar.
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Open valve -B- by setting lever in direction of flow.

The suction jet pump generates a partial vacuum in the cooling
system; the needle on the gauge should move into the green
zone.

Also briefly open valve -A- (turn lever in direction of flow) so
that hose on reservoir of -VAS 6096- can fill with coolant.

Close valve -A- again.
Leave valve -B- open for another 2 minutes.

The suction jet pump continues to generate a partial vacuum
in the cooling system; the needle on the gauge should remain
in the green zone.

Close valve -B-.

The needle on the gauge should stop in the green zone. The
vacuum level in the cooling system is then sufficient for sub-
sequent filling.

@ Note

¢

¢

If the needle does not reach the green zone, repeat the proc-
ess.

Check cooling system for leaks if the vacuum is not main-
tained.

Detach compressed air hose.

Open valve -A-.

The vacuum in the cooling system causes the coolant to be
drawn out of the reservoir of -VAS 6096- ; the cooling system
is then filled.

L

VAS 6096

-— VAS 6096/1
|
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— Check coolant level.
— Top up coolant to “max” mark.

— Start engine and run for 2 minutes (maximum) at approx. 1500
rpm.

— Top up coolant to overflow hole on expansion tank with engine
running.

— Close filler cap on coolant expansion tank.

— Start engine and run until radiator fan cuts in.

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

— Check coolant level.

*  When the engine is at normal operating temperature, coolant
level must be at “max” mark, when engine is cold it must be
between “min” and “max” marks.

— Top up with coolant again if necessary.
— Switch off engine.
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2 Coolant pump, thermostat, coolant
pipes

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

2.1 Thermostat housing - exploded view
1 - O-rings
U Renew

2 - Retaining clips
3 - Thermostat housing
U Removing and installing
= page 158
4 - Bracket

O Version fitted in vehicle
may differ from illustra-
tion

5 - Bolts
Q 10 Nm

6 - Thermostat
QO Removing and installing
together with connec-
tion -item 7-
= page 160
Q Checking = page 161
7 - Connection
U Removing and installing
= page 160
8 - Gasket
0 Renew

9 - Coolant temperature send-
er -G62-

Q Removing and installing
= page 161

10 - Sealing plug

5 5 N19-0225
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Coolant pipe leading to gear oil cooler - tightening torque
— Tighten bolt -1- to 10 Nm.

Coolant pipe leading to gear oil cooler - tightening torque
— Tighten bolt -1- to 10 Nm.

-

> T -
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2.2 Removing and installing coolant pump

Special tools and workshop
equipment required

¢ Support bracket -10 - 222
A-

10-222 A

¢ Shackle -10 - 222 A /12-

¢ Water pump wrench -
V.A.G 1590-

¢ Hose clip pliers -
V.A.G 1921-

¢ Drip tray for workshop hoist

10-222 A2

-VAS 6208-
¢ Locking pin -T10060 A-
¢ Bolt M8x40

V.A.G 1921

YAS 6208

T10060 A

1910015

Removing
— Remove poly V-belt = page 48 .

— Disconnect air intake hose -1- from throttle valve module -
J338-.

@ Note

Disregard items marked -2 and 3-.
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Secure shackle -10 - 222 A /12- to engine lifting eye (rear
right).

Set up support bracket -10 - 222 A- on top edges of body
flanges.

The spindle is located at rear.
Engage hook on spindle in shackle.

Apply light tension to spindle.

Remove bolts -arrows- of assembly mounting (left-side) at en-

gine.

Drain coolant = page 145 .

Remove noise insulation (right-side) -arrows-.

Lower engine via spindle approx. 60 mm.

N—

VR

.
A10-1898
| L

ZMZI)I |

|
|
H o |

Vi
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— If water pump spanner -V.A.G 1590- has not been filed down
previously, file down the 3 round corners on the water pump
spanner -V.A.G 1590- to dimension -a-.

¢ Dimension -a- =1 mm.

— Remove poly-V-belt pulley (use water pump spanner -
V.A.G 1590- to hold poly V-belt pulley in position).

@ Note

If the engine has been removed, the coolant pump bolts are ac-
cessible through the holes in the pulley. In this case it is not
necessary to remove the poly V-belt pulley.

— Remove bolts -1- for coolant pump -2+

— Pivot coolant pump out towards the front:
Installing

« Tightening torques = page 46

Installation is carried out in the reverse order; note the following:

@ Note

Renew O-ring.

— Clean and smoothen sealing surface for O-ring.
— Lubricate O-ring with coolant additive “G12+”.

— Fit coolant pump -2-.

— Tighten coolant pump bolts -1-.

— Install poly-V-belt pulley.

— Install poly V-belt = page 48 .

— Adjust assembly mountings = page 39 .
— Fill up with coolant = page 147 .

"

2. Coolant pump, thermostat, coolant pipes 1 55



QD Audi TT 2007 >

Audi 6-cylinder injection engine (3.2 ltr. 4-valve), mechanics - Edition 03.2009

2.3 Removing and installing continued coolant circulation pump -V51-

Special tools and workshop
equipment required

¢ Hose clamps for hoses up
to 25 mm -3094-

¢ Hose clip pliers -
V.A.G 1921-

¢ Dirip tray for workshop hoist
-VAS 6208-

Removing

3094

Y.A .G 1921

VYAS 6208

G19-10017

A WARNING

hot.

Hot steam/hot coolant.can escape - 1isk of scalding.

¢ The cooling system is under pressure when the engine is

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

— Open filler cap on expansion tank.

— Remove poly V-belt = page 48 .
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— Release fasteners -1 ... 4- and remove centre noise insulation.

— Unplug electrical connector -1- for magnetic clutch on air con-
ditioner compressor.

A WARNING

Risk of injury caused by refrigerant.

¢ The air conditioner refrigerant circuit must not be opened.

— Remove bolts -arrows- for air conditioner compressor.

— Tie up air conditioner compressor together with refrigerant ho-
ses at front of noise insulation frame (refrigerant hoses remain
connected).

— Unplug electrical connector -3- at continued circulation coolant
pump -V51- -item 2-.

— Place drip tray for workshop hoist -VAS 6208- beneath engine.

— Use hose clamps -3094- to clamp off coolant hoses -1- and
-4-,

— Disconnect coolant hoses from continued coolant circulation
pump -V51-.

lCC_D T

[
R | atgosea |
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— Spray lugs -2- and -4- on flexible bracket for continued coolant
circulation pump -V51- -item 1- with silicone-free lubricant.

— Disengage rubber lugs from bracket -3- for continued coolant o 3
circulation pump -V51-.

Installing

Installation is carried out in the reverse order; note the following:
— Install air conditioner compressor = Rep. Gr. 87 .

— Install poly V-belt = page 48 .

— Fill up with coolant = page 147 .

24 Removing and installing thermostat
housing

Removing
— Drain coolant = page 145 .

— Remove bolt -1- for coolant pipe -A-.

@ Note

Disregard items marked -2 and arrows-.

— Detach resonance pipe -2- from air intake hose.

— Disconnect air intake hose -1- from throttle valve module -
J338-.

— Detach electrical connector -3- for air mass meter -G70- .

— Unscrew top section of air cleaner housing -arrow- and re-
move air filter element.
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Unscrew bolts -arrows- and remove air duct.

Remove bottom section of air cleaner housing -arrows-.

— Release and detach relay lever -arrow-.
— Remove bolts -1- and -2-.

— Detach vacuum unit for intake manifold flaps from intake mani-
fold and move clear to one side (vacuum hose -3- remains
connected).

— Unplug electrical connector -arrow- at coolant temperature
sender -G62- .

| Aeso7ss |-
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— Detach coolant hoses -arrows-.
— Unscrew bolt -1- and pull coolant pipe to the left.
— Remove bolts -2, 3, 4-.

A Caution

Take care fo avoid pulling out coolant pipe unintentionally.

¢ Use lever fo press coolant pipe -1- fowards coolant pump
-left arrow- when detaching thermostat housing -2-
-right arrow-.

Installing

« Tightening torques = page 151
Installation is carried out in the reverse order; note the following:

@ Note

Renew seals and gaskets.

Install vacuum unit for intake manifold flaps = Rep. Gr. 24 .

Install air cleaner housing = Rep. Gr. 24 .

Install air filter element > Rep. Gr. 24 .

Fill up with coolant = page 147 .

25 Removing and installing hose connec-
tion with thermostat

Removing
— Drain coolant = page 145 .
— Remove thermostat housing = page 158 .

— Unscrew bolts -arrows- and remove connection -1-.
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— Remove O-ring -3- with thermostat -2- from thermostat hous-
ing -1-.

Installing

» Tightening torques = page 151
Installation is carried out in the reverse order; note the following:

@ Note

Renew seals and O-ring.

— Clean sealing surface for O-ring.

— Fit thermostat -2-.

« Installation position: Vent valve -arrow- faces upwards.
— Coat new O-ring -3- with coolant “G12+”.

— Secure connection to thermostat housing.

— Install thermostat housing -1- = page 158 .

— Fill up with coolant = page 147 .

2.6 Checking thermostat

— Heat removed thermostat in water bath.

Starts to open Fully open Opening travel
approx. 80 °C approx. 105 °C 1) at least 7 mm

* 1) Cannot betested:

2.7 Removing and installing coolant temper-
ature sender -G62-

Special tools and workshop equipment required
¢ Assembly tool -T10118-

ri0lis

ra

WO00-1148
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Removing

Engine cold.
Release and detach relay lever -arrow-.
Remove bolts -1- and -2-.

— Detach vacuum unit for intake manifold flaps from intake mani-
fold and move clear to one side (vacuum hose -3- remains
connected).

— Unplug electrical connector -arrow- at coolant temperature
sender -G62- using assembly tool -T10118- .

— Pull retaining clip for coolant temperature sender -G62- up-
wards.

— Remove coolant temperature sender -G62- out of thermostat
housing.

Installing
Installation is carried out in the reverse order; note the following:

@ Note

& Fit new O-ring.

& /nsert new coolant temperature sender -G62- immediately in
thermostat housing fo avoid loss of coolant.

— Install vacuum unit for intake manifold flaps = Rep. Gr. 24 .

— Check coolant level = page 147 .

2.8 Removing and installing coolant pipe
Removing

— Drain coolant = page 145 .

— Remove thermostat housing = page 158 .

— Pull out oil dipstick.

— Unscrew bolt -3- and pull out guide tube for oil dipstick -2- and
move clear to one side.

— Remove bolt -4- and detach vacuum reservoir -1- from intake
manifold.

— Move vacuum reservoir clear to one side (with pipes/hoses
connected).

o |-

v
al 1
\
W S
o |\
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— Unclip bracket -arrows- for wiring harness (left and right) from
coolant pipe.

— Detach coolant hose -1- going to oil cooler from coolant pipe.
— Pull coolant pipe out of cylinder block.
Installing

Installation is carried out in the reverse order; note the following:

@ Note

Fit new O-rings.

— Clean and smoothen sealing surface for O-ring in cylinder
block.

— Lubricate new O-ring -1- with “G 12+” and push onto coolant
pipe -2-.

— Slide coolant pipe into bore in cylinder block.
— Install thermostat housing.= page. 158 .
— Fill up with coolant = page 147 .
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29 Removing and installing coolant pipe going to gear oil cooler

Special tools and workshop
equipment required 3004

¢ Hose clamps for hoses up o
to 25 mm -3094- X
¢ Hose clip pliers - =
V.A.G 1921- f

¢ Dirip tray for workshop hoist
-VAS 6208-

Y.A .G 1921

VYAS 6208

G19-10017

Removing

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

— Open filler cap on expansion tank.

1 64 Rep. Gr.19 - Cooling




Audi TT 2007 > ({1

6-cylinder injection engine (3.2 ltr. 4-valve), mechanics - Edition 03.2009 Auds

— Detach resonance pipe -2- from air intake hose.

— Disconnect air intake hose -1- from throttle valve module -
J338-.

— Detach electrical connector -3- for air mass meter -G70- .

— Unscrew top section of air cleaner housing -arrow- and re-
move air filter element.

— Unscrew bolts -arrows- and remove air duct.

— Remove bottom section of air cleaner housing -arrows-.

— Use hose clamp -3094- to clamp off coolant hose at coolant
pipe going to gear oil cooler.

@ Note

Disregard items marked -1 and 2-.

P

A1810363 ¢
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— Release fasteners -1 ... 4- and remove centre noise insulation.

— Place drip tray for workshop hoist -VAS 6208- beneath engine.

— Detach coolant hose -1- from coolant pipe going to gear oil
cooler.

— Remove bolt -2-.

— Detach coolant hose -2- from coolant pipe going to gear oil
cooler.

— Remove bolt -1-.

— Remove coolant pipe going to gear oil cooler upwards (turn
coolant pipe anti-clockwise).

Installing
» Tightening torques = page 151
Installation is carried out in the reverse order; note the following:

— Install air cleaner housing = Rep. Gr. 24 .

— Install air filter element > Rep. Gr. 24 .
— Fill up with coolant = page 147 .
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3 Radiator and radiator fans

3.1 Radiator and radiator fans - exploded view

1 - Radiator fan -V7-

U Removing and installing
=> page 174

2 - Nut
Q 10 Nm

3 - Coolant hose (bottom)

Q To connection for ther-
mostat

4 - Retaining clip
5 - Radiator fan thermal switch
-F18-
Q 35Nm
6 - O-ring
4 Renew
7 - O-ring
Od Renew if damaged
8 - Coolant hose (top)

O To connection at cylin-
der head

9 - O-ring
Q0 Renew if damaged

10 - Radiator

0 Removing and installing
=.page 168

Q" renewed, change
coolant in entire system

11 - Bracket
 For radiator

12 - Bolt
d 5Nm

13 - Rubber bush

14 - Nut
Q 10 Nm

15 - Radiator cowl

U Removing and installing = page 172

16 - Bolt
0 5Nm

17 - Radiator fan 2 -V177-

Q0 Removing and installing = page 174
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3.2 Removing and installing radiator
Special tools and workshop equipment required
¢ Hose clip pliers -V.A.G 1921-

¢ Drip tray for workshop hoist -VAS 6208-

Removing

@ Note

Even when the radiaftor and condenser are-correctly-installed,
slight impressions may be visible on the fins of these components.
This does not mean that the components are damaged. If the fins
are only very slightly distorted, this does not justify renewal of the
radjafor or the condenser.

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

— Openfiller cap on expansion tank.
— Remove radiator cowl > page 172 .

V.A.G 1921

VAS 6208

WO0-10228
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— Unplug electrical connector -1- at radiator outlet coolant tem-
perature sender -G83- .

— Place drip tray for workshop hoist -VAS 6208- beneath engine.

— Disconnect bottom coolant hose from radiator -arrow- and
drain off coolant.

— Disconnect bottom coolant hose leading to continued coolant I
circulation pump -V51- -arrow- and drain off coolant. | ! E

— Remove bumper cover (front) = Rep. Gr. 63 .

— Pull out retaining clip and disconnect top coolant hose
-arrow- from radiator.

1

(oo |

— Release air ducts (left and right) and push to one side in order |t LI
to remove bolts -arrows-. e e

— Swivel top edge of radiator slightly to rear.

— Lift radiator out of bottom mounting points.

— Push radiator towards engine.

— Support radiator from below to prevent radiator from dropping.
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A WARNING

Risk of injury caused by refrigerant.
¢ The air conditioner refrigerant circuit must not be opened.

A Caution

Make sure thaf condenser and refrigerant pipes and hoses are
not damaged.

¢ Do NOT strefch, Kink or bend refrigerant lines and hoses.

Remove bolts -arrows-.
Disconnect condenser from radiator.

Move condenser to front and place in lock carrier, then secure
with cable ties to prevent from dropping.

Take out radiator downwards

Installing

Tightening torques = page 167

Installation is carried out in the reverse order; note the following:

Install radiator cowl = page 172 .

Install condenser = Rep. Gr. 87 .

Install bumper cover (front) = Rep. Gr. 63.
Fill up with coolant = page 147 .

A19-10274
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3.3 Checking cooling system for leaks

Special tools and workshop
equipment required

V.AG 1274 V.AG 12T4/8

¢ Cooling system tester -
V.A.G 1274 A-

¢ Adapter for cooling system
tester -V.A.G 1274/8-

¢ Adapter for cooling system
tester -V.A.G 1274/9-

VAG 127419

G19-0002
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Procedure

* Engine must be warm.

A WARNING

Hot steam/hot coolant can escape - risk of scalding.

¢ The cooling system is under pressure when the engine is
hot.

¢ Cover filler cap on expansion tank with a cloth and open
carefully to dissipate pressure.

— Open filler cap on expansion tank.

— Fit cooling system tester -V.A.G 1274 A- with adapter -
V.A.G 1274/8- onto coolant expansion tank.

— Using hand pump on cooling system tester, build up a pres-
sure of approx. 1.0 bar.

— If this pressure is not maintained, locate and rectify leaks.

Checking pressure relief valve in filler cap

— Fit cooling system tester -V.A.G 1274 A- with adapter -
V.A.G 1274/9- onto filler cap.

— Build up pressure with hand pump on cooling system tester.

» The pressure relief valve should open at'apressure’of
1.4 ... 1.6 bar.

— Renew filler cap if pressure relief valve does not open as de-
scribed.

A19-0055

3.4 Removing and installing radiator cowl

Removing

— Unscrew bolts -arrows- and remove air duct.

A10-10602
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— Remove top bolts -upper arrows- for radiator cowl.

— Release fasteners -1 ... 4- and remove centre noise insulation.

A10-10600

— Remove noise insulation on left and right sides -arrows-.

Protected by copyright. Copying for private or commercial p
permitted unless authorised by AUDI AG. AUDI AG does n
with respect to the correctness of information in this docu

— Remove noise insulation frame -arrow-.

A10-10604
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— Detach electrical connectors -1- for radiator fans at bottom of
radiator cowl.

— Remove bolts -bottom arrows- at bottom of radiator cowl.
— Remove radiator cowl with both radiator fans from below.
Installing

« Tightening torque = page 167 .
Install in reverse order.

3.5 Removing and installing radiator fan -
V7- and radiator fan 2 -V177-

Removing

— Remove radiator cowl = page 172 .

— Unplug electrical connector -1-.

— Move electrical wiring clear,

— Unscrew nuts -arrows- and remove radiator fans.

Installing

» Tightening torque = page 167 .

Installation is carried out in the reverse order; note the following:

— Install radiator cowl = page 172 .

A19-0473

A19-10365
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26 — Exhaust system

1 Silencers

@ Note

Use screwdriver to unfasten and tighten lock washers for heat
shields. Tightening forque: 2 Nm

1.1 Silencers - exploded view

1 - Bolt
0 23 Nm

2 - Bracket for exhaust system

3 - Centre silencer

O Combined with rear si-
lencer

4 Align exhaust system so
it is free of stress

= page 179
4 - Rubber mounting
0 Renew if damaged
5 - Nut
Q 23 Nm

6 - Bracket for exhaust system

7 - Bolt
aQ 23 Nm

8 - Mounting
O Renew if damaged

9 - Bolt
d 23 Nm

10 - Tunnel brace

11 - Nut
O Renew
d 40 Nm

12 - Gaskets

U Renew 1 ____& q5‘\|
13 - Lambda probes before 20 19

catalytic converter
O The threads on the new Lambda probes are coated with a special assembly paste.

Q If re-installing old Lambda probe, coat thread with high-temperature paste: Refer to = Electronic parts
catalogue for high-temperature paste

U The assembly paste/high-temperature paste must not get into the slots on the probe body.
U Removing and installing = Rep. Gr. 24

14 - Lambda probes after catalytic converter
4 The threads on the new Lambda probes are coated with a special assembly paste.

Q If re-installing old Lambda probe, coat thread with high-temperature paste: Refer to = Electronic parts
catalogue for high-temperature paste
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Q0 The assembly paste/high-temperature paste must not get into the slots on the probe body.
U Removing and installing = Rep. Gr. 24
15 - Front exhaust pipe with catalytic converters and front silencer

A Caution

Avoid damage fo flexible
Joints.

®o not bend flexible
joints in front exhaust
pipe more than 10°.

Install flexible joint so that it is not under tension.

Take care not to damage wire mesh on flexible joint.

Protect catalytic converter from damage by knocks and impact

Removing and installing = page 177

Do not remove protective packaging from replacement part until you are ready to fit the flexible joint

Align exhaust system so it is free of stress = page 179

16 - Nut
0 23 Nm

17 - Clamp
Q Align exhaust system so it is free of stress before tightening clamp = page 179

Q Installation position = page 176
Q Tighten bolt connections evenly

(I Wy IR Wy

18 - Rear silencer
O Combined with centre silencer
Q Align exhaust system so it is free of stress = page 179

19 - Rubber mounting
Q0 Renew if damaged

20 - Nut
0 23 Nm

Installation position of clamp
— Fit the clamp at the angle shown.
» Bolt connections face to right.

* Nuts face upwards.

e = approx. 20°.

5 A26-10447
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1.2 Removing and installing front exhaust
pipe with catalytic converter and front si-
lencer

Removing

— Detach resonance pipe -2- from air intake hose.

— Disconnect air intake hose -1- from throttle valve module -
J338-.

— Detach electrical connector -3- for air mass meter -G70- .

— Unscrew top section of air cleaner housing -arrow- and re-
move air filter element.

— Unscrew bolts -arrows- and remove air duct.

Protected by copyright. Copying fo
permitted unless authorised by A==
with respect to the correctness fy =

— Remove bottom section of air cleaner housing -arrows-.

— Detach electrical connectors from bracket and unplug.
— Move electrical wiring clear.

1- For Lambda probe 2 -G108-

2 - For Lambda probe -G39-

E] Note

Disregard item -3-.

1
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— Unscrew nuts (accessible from above) securing front exhaust
pipe to exhaust manifold.

Protected by copyright. Copying
permitted unless authorised by
with respect to the correctnes

— Release fasteners -1 ... 4- and remove centre noise insulation.

— Remove nuts -1- and -2- on underside of vehicle.

— Detach cover from bracket for electrical connectors for Lamb-
da probes.

— Remove bolt -3- and move electrical wiring to Lambda probes
clear.

Detach electrical connectors from bracket and unplug.
1- For Lambda probe after catalytic converter -G130-
2 - For Lambda probe 2 -G131- (after catalytic converter)

A24-10259

1

1 A24-10260
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— Unscrew nuts (accessible from below) securing front exhaust
pipe to exhaust manifold.

— Unbolt bracket for exhaust system and tunnel brace -arrows-.

A Caution

Avoid damage lo flexible joints.

¢ Do not bend flexible joints in front exhaust pijpe more than
10°.

— Disconnect exhaust system at clamp -1-.

— Detach front exhaust pipes with catalytic converters and front
silencer.

Installing

« Tightening torques = page 175
Installation is carried out in the reverse order; note the following.

@ Note

Renew seals, gaskets and self-locking nufts.

— Align the exhaust system so it is free of stress = page 179 .

1.3 Stress-free alignment of exhaust system

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not

+ The'exhaust'systern mustbe alignhed-whenvit'is coolert 2 liability

with respect to the Correctness of information n this document. Copyright by AUDI AG.

AZG-10387
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— Loosen bolt connections for clamp = Item 17 (page 176) .

— Push rear silencer towards front of vehicle -arrow- so that rub-
ber mounting (left-side) on rear silencer is preloaded by -a- =
11 ...13 mm.

— Fit the clamp at the angle shown.
» Bolt connections face to right.

* Nuts face upwards.

e = approx. 20°.

« Tightening torque = page 175 .

—

4 Aligning tailpipes

— Adjust the rear silencer so that there is an even distance be-
tween the bumper cut-outs and the tailpipes.

* Dimension -a- = approx. 18.5 mm.

» Distance -b- = -b-.

— Unfasten rear silencer mounting to align tailpipes.
+ Tightening torque = page 175 .

1.5 Checking exhaust system for leaks
— Start the engine and run at idling speed.
— Plug tailpipes during leak test (e.g. with cloth or plug).

— Listen for noise at connection points (exhaust manifold/cylin-
der head, front exhaust pipe/exhaust manifold, etc.) to locate
any leaks.

— Rectify any leaks that are found.
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2 Exhaust manifold

2.1 Exhaust manifold - exploded view

1 - Nut
O Renew
d 23 Nm

2 - Exhaust manifold

Q Removmg and ﬂFA%@Ja!'El&o right. Copying fororivate or comme«"cii.

= page 181 permitted unlesplauthorised by AU
3 - Gasket
U Renew
4 - Gasket
O With heat shield
QO Renew

5 - Heat shield

6 - Bolt
Q 10 Nm

7 - Bracket

U Riveted to heat shield
(depending on version)

8 - Bolt
Q 20 Nm

9 - Bracket

10 - Bolt
Q 10 Nm

o 0)
Ot guarantee or accept any liability

with respect | U? correctness-ef B document. Copyr

2.2 Removing and installing exhaust mani-

fold

Removing

@ Note

Fit cable ties in the original positions when installing.

— Remove intake manifold = Rep. Gr. 24 .
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Vehicles with engine code letters CBRA:
— Disconnect vacuum hose -arrow-.

— Remove bolts -1- and -4-.

@ Note

Disregard -items 2 and 3-.

— Remove bolts -arrows- and move pipe to one side with com-
bination valve for secondary air system (right-side) attached.

All vehicles (continued):

— Remove heat shield above exhaust manifold -arrows-.

Protected by copyright. Copying for private or commercial purposes, in part or in
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or acc
with respect to the correctness of information in this document. Copyright by

e 9~ ————
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A Caution

Avoid damage to flexible joints.

¢ Do not bend flexible joints in front exhaust pipe more than
10°.

— Remove nuts -1 ... 6- and push back front exhaust pipe slightly
from exhaust manifolds.

@ Note

Lambda probes can remain fitted.

— Unscrew the 7 nuts -arrows- on both exhaust manifolds and
remove together with washers.

— Pull off exhaust manifold to rear.
Installing

» Tightening torques = page 181
Installation is carried out in the reverse order; note the following:

@ Note

Renew seals, gaskets and self-locking nuts.

— Install front exhaust pipe = page 177 .
— Install intake manifold = Rep. Gr. 24 .
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3 Secondary air system
3.1 Principle and function
Principle

Because of the over-enrichment of the mixture in the cold start
phase, the proportion of unburned hydrocarbons in the exhaust
gas is higher. The secondary air system improves the afterburn-
ing (oxidation) process in the catalytic converter, and thus re-
duces toxic emissions. The heat generated by oxidisation
accelerates the light off of the catalytic converter and significantly
improves exhaust gas quality during warm-up.

Function

In the warm-up phase, the engine control unit activates the sec-
ondary air pump via the secondary air pump relay. The stream of
air from the secondary air pump opens the combination valve for
secondary air and permits air to flow into the exhaust system up-
stream of the catalytic converter.

3.2 Secondary air system - exploded view

@ Note

& Fitting location for secondary-air pump relay »J299- =-pagert88
& Fitting location for secondary airpumprfuse-=page188.
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Vehicles with engine code letters BUB

_1V-1gt1afzondary air pump motor g 9 10 11 12 13 14
U4 Removing and installing

o) o
- page 194

2 - Rubber mounting A Yo B .
3 - Bolt 0
0 9Nm

4 - Bracket

U For secondary air pump
motor -V101-

5 - Nut
d 9Nm

6 - Bolt
0 9Nm

7 - Hose

Q Check for firm attach-
ment

8 - Gasket
O Renew

9 - Connection

Q For coolant and combi-
nation valve for secon-
dary air system

10 - Bolt ' Q . 19
d 9Nm |

11 - Bolt ]
d 9Nm

12 - Gasket
O Renew

13 - Combination valve for secondary air system
Q Checking = page 189
O Removing and installing = page 189
14 - O-ring
Q0 Renew if damaged
15 - Hose
O Check for firm attachment
16 - O-ring
O Renew if damaged
17 - O-ring
QO Renew if damaged
18 - Connecting piece
Q To air cleaner
19 - Air cleaner
Q Clean if dirty
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Vehicles with engine code letters CBRA

1 - Secondary air pump motor

0 Removing and installing
= page 194

2 - Rubber mounting
3 - Bolt
0 9Nm

4 - Bracket

U For secondary air pump
motor -V101-

5 - Nut

d 9Nm
6 - Bolt

Q 9Nm

7 - Hose

Q Check for firm attach-
ment

8 - Vacuum hoses

9 - Secondary air inlet valve 2
-N320-

Q Fitting location
= page 188

10 - Vacuum hoses

11 - Secondary air inlet valve -
N112-

U Fitting location
> page 188

12 - Gasket
1 Renew

13 - Connection

1718192021 22 2324 25

\“ia.,@ O// 2

A26-10558

Q For coolant and combination valve for secondary air system (left-side)

14 - Bolt
0 9Nm

15 - Gasket
O Renew

16 - Connection

Q For combination valve for secondary air system (right-side)

17 - Bolt
0 9Nm

18 - Hose

Q Check for firm attachment

19 - Bolt
Q 9Nm

20 - Connection

Q For combination valve for secondary air system (right-side)
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21 - Bolt
d 9Nm

22 - Gasket
Q0 Renew
23 - Combination valve for secondary air system (right-side)

Q Checking = page 189
QO Removing and installing = page 193

24 - Gasket
0 Renew
25 - Bolt
d 9Nm
26 - Elbow
O For combination valve for, secondary air.system (right-side)
27 - Hose
O Check for firm attachment
28 - Bolt
Q 9Nm
29 - Pipe
30 - Gasket
U Renew
31 - Combination valve for secondary air (left-side)

Q Checking = page 189
Q Removing and installing = page 192

32 - Gasket
U Renew
33 - Bolt
Q 9Nm
34 - O-ring
QO Renew if damaged
35 - Sender 1 for secondary air pressure -G609-
O Removing and installing = page 195
36 - Bolt
Q 3.5Nm
37 - O-ring
0 Renew
38 - Pipe
39 - Bolt
d 9Nm
40 - O-ring
O Renew if damaged
41 - O-ring
O Renew if damaged

42 - Connecting piece
Q To air cleaner
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43 - Air cleaner
Q Clean if dirty

Fitting location of secondary air pump relay -J299-
¢ In electronics box in engine compartment.

3 - Secondary air pump relay -J299-

Fitting location of fuse for secondary air pump motor -V101-
¢ In electronics box in engine compartment.

F - 40 A fuse for secondary air pump motor -V101-

Fitting location of secondary air inlet valve(s)
4 At vacuum reservoir on front of intake manifold

1- Secondary air inlet valve -N112-
2- Secondary air inlet valve 2 -N320- > only with engine code . . |

CBRA permitted unless authorised by AUDI AG. Al
with respect to the correctness of informajj
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3.3 Checking combination valve for secon-
dary air system for proper operation and
leakage - engine code BUB

Procedure f /JL-----
* Vacuum hoses and hose connections do not leak. _—— )/
*  Vacuum hoses are not clogged. A N A —
- Disconnect hose -arrow- and attach test hose to hose leading = cFT )
to combination valve for secondary air system. \ oy f‘,\ —
e =
— Blow lightly into test hose with your mouth (do not use com- @) T !
pressed air). - e
. . . T /
* The combination valve for secondary air system should be Iy — O
closed; it should not be possible to blow through the hose. [ > . —=
— Blow into test hose with your mouth using more pressure (do ‘ﬁ.

not use compressed air).

» The combination valve for secondary air system should open;
it should now be possible to blow through the hose.

— Renew combination valve for secondary air if you cannot de-
termine the switching point = page 189 .

3.4 Removing and installing combination
valve for secondary air system - engine
code BUB

Removing

— Remove throttle valve module -J338- = Rep. Gr. 24 .

— Disconnect hose -2- from combination valve for secondary air
system.

— Unscrew bolts -1- and detach combination valve for secondary
air system.

Installing
» Tightening torque = page 184 . .
Installation is carried out in the reverse order; note the following: | ¥ \p

-

@ Note

Renew seals and/or gaskets.

— Install throttle valve module -J338- = Rep. Gr. 24 .

3.5 Checking combination valves for secon-
dary air system for proper operation and
leakage - engine code CBRA

Special tools and workshop equipment required
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¢ Hose clamps, up to @ 25 mm -3094- for combination valve for
secondary air system (left-side)

¢ Hand vacuum pump -VAS 6213-

Procedure

* Vacuum hoses and hose connections do not leak.
* Vacuum hoses are not clogged.

Combination valve for secondary air system (left-side):
— Disconnect air pipe -arrows-.

@ Note

Disregard ifem -1-.

— Disconnect vacuum hoses -1, 2, 4- at rear of intake manifold.

— Unbolt hose bracket from intake manifold -arrows- and move
clear to rear, with hoses attached.

@ Note

Disregard ifem -3-.

3094

VAS 6213

-y
WO0-10259
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— Disconnect secondary air hose -arrow-, move hose clear to- e E
wards the top and clamp off using hose clamp -3094- .

— Disconnect vacuum hose from combination valve for secon-
dary air system (left-side).

— Connect hand-operated vacuum pump -VAS 6213- to vacuum
connection on combination valve for secondary air system.

— Disconnect secondary air hose at the position marked with an
-arrow-.

— Blow lightly into secondary air hose with your mouth (do not
use compressed air).

» The combination valve for secondary air system should be
closed; it should not be possible to blow through the hose.

— Operate hand-operated vacuum pump to produce a vacuum.

» The combination valve for secondary air system should open;
it should now be possible to blow through the hose.

- Renew combination valve for secondary air system (left-side) ”., L

if valve does not react as described = page 192 .
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Combination valve for secondary air system (right-side):

— Remove combination valve for secondary air (right-side)
= page 193 .

— Connect hand-operated vacuum pump -VAS 6213- to vacuum
connection -1- on combination valve (right-side) for secondary
air system.

— Connect a suitable test hose -2- onto combination valve for
secondary air system.

— Blow lightly into test hose with your mouth (do not use com-
pressed air).

* The combination valve for secondary air system should be
closed; it should not be possible to blow through the hose.

— Operate hand-operated vacuum pump to produce a vacuum.

» The combination valve for secondary air system should open;
it should now be possible to blow through the hose.

— Renew combination valve for secondary air system (right-side)
if valve does not react as described = page 193 .

Assembling
Installation is carried out in the reverse order; note the following:

— Install combination valve for secondary air (right-side)
= page 193 .

3.6 Removing and installing combination
valve for secondary air system (left-
side) - engine code CBRA

Removing

— Remove throttle valve module -J338- = Rep. Gr. 24 .

— Disconnect hose -1- from combination valve for secondary air
system.

— Disconnect vacuum hose -2-.

— Remove bolts -arrows- and move secondary air pipe to one
side.

— Remove bolts -3- and detach combination valve (left-side) for
secondary air system.

@ Note

For illustration purposes, the installation position is shown from
the rear and with the engine removed.

Installing

» Tightening torques = page 184
Installation is carried out in the reverse order; note the following:

@ Note

Renew seals and/or gaskefs.

— Install throttle valve module -J338- = Rep. Gr. 24 .

AZE-10420
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3.7 Removing and installing combination
valve for secondary air system (right-
side) - engine code CBRA

Removing

— Disconnect vacuum hoses -1, 2, 4- at rear of intake manifold
and move hoses clear.

-4 Unbolt hose bracket.from intake manifold -arrows- and move
cleartorear; with hoses attached:

@ Note

Disregard ifem -3-.

— Remove bolts -arrows- and detach bracket -1- for heat shield.

E] Note

For illustration purposes, the installation position is shown from
the rear and with the engine removed.

— Disconnect vacuum hose -arrow-.

— Remove bolt -1- and detach combination valve for secondary
air system (right-side) from secondary air hoses -2- and -3-.

@ Note

Disregard item -4-.

Installing

» Tightening torque = page 184 .
Installation is carried out in the reverse order; note the following:

@ Note

& Renew seals and/or gaskets.

& Secure all hose connections with the correct type of hose clips
(same as original equipment) = Electronic parts catalogue .

— Install bracket for heat shield = page 181 .

ofli!

| et

ol

AZEB-10614

- 3 ¥
TN aze10419 ||
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3.8 Removing and installing secondary air
pump
i | J_—
Removing [
— Disconnect air hose -arrow-. = - _________‘/
— Move hose going to secondary air pump clear. > — A —

— Release fasteners -1 ... 4- and remove centre noise insulation.

— Detach electrical connector -3- at secondary air pump motor - [ I T
V101- and move wire clear. L Ll /]

— Onvehicles with direct shift gearbox: Remove bolt -2- securing || = .
bracket for coolant pipe going to gearbox oil cooler. TS ‘ -
— Remove bolts -1-. o &
— Loosen bolt -4- and remove secondary air pump with bracket. = wil \
. |l I
Installing Tl_f_’__}l /|
. . . nen__ 8 . L ==
Tightening torque = page 184 . B .ﬂ |’ @ ‘__}E%H_CB
Install in reverse order. T Y \%'“'j IIII\‘_ EOE‘%I
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3.9 Removing and installing sender 1 for
secondary air pressure -G609- - engine
code CBRA

Removing

— Unplug electrical connector -1-.

— Remove bolts -arrows- and detach sender 1 for secondary air
pressure -G609- .

Installing

» Tightening torque = page 184 .
Installation is carried out in the reverse order; note the following:

@ Note

Fit new O-ring.

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG
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