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00 — Technical data

1 Identification
(ARL006246; Edition 01.2019)
= “1.1 Engine number/engine data”, page 1

1.1 Engine number/engine data

Engine number

4 The engine number (engine code and serial number) can be
found on the front of the cylinder block -arrow-.

¢ There is also a sticker on the intake manifold showing the en-
gine code and serial number.

¢ In addition, the engine code is listed on the vehicle data stick-
ers.

Engine data

For allocation of engine code, refer to = Technical data for en-
gines; Rep. gr. 00 ; Overview of engines .

1. Identification 1



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

2 Safety precautions
; “2.1 Safety precautions when'working on the fuel system”, page

> “2\28afety-precdutions when working on=vehicles withostart/
stop system”, page 2

> “2.3 Safety precautions when using testers and measuring in-
struments during a road test”, page 3

> “2.4 Safety precautions when working on the cooling system”,
page 3

> “2.5 Safety precautions when working on the exhaust system”,
page 3

> “2.6 Safety precautions when working on the SCR system”,
page 4

> “2.7 Safety precautions when working on the glow plug system”,
page 5

> “2.8 Safety precautions when working on the subframe”,
page 5

2.1 Safety precautions when working on the fuel system

Risk of injury - fuel system operates under high pressure

The fuel system is pressurised. There is a risk of injury as fuel
may spray out.

Before opening the fuel system:
— Put on safety goggles.
— Put on protective gloves.

— Release pressure (wrap a clean cloth around connection and
open connection carefully).

Risk of fire due to escaping fuel

If the battery is connected, the door contact switch activates the
fuel pump when the driver's door is opened. Escaping fuel may
ignite, causing a fire.

— Before opening the fuel system, disconnect power supply to
fuel pump.

2.2 Safety precautions when working on vehicles with start/stop system
Risk of injury - engine may start unexpectedly

The engine can start unexpectedly if the vehicle's start/stop sys-
tem is activated. A message in the instrument cluster indicates
whether the start/stop system is activated.

— To deactivate the start/stop system, switch off the ignition.

2 Rep. gr.00 - Technical data
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2.3 Safety precautions when using testers and measuring instruments during

a road test
Risk of injury if test equipment is not secured

If an accident occurs and the front passenger's airbag is triggered,
test equipment which is not secured adequately may be catapul-
ted through the vehicle with potentially serious consequences.

— Secure test equipment on the rear seat with a strap.

Or:
— Have a second mechanic operate test equipment on the rear
seat.
24 Safety precautions' when working on the cooling’system

Risk of scalding as hot coolant can escape

The cooling system is under pressure when the power unit is hot.
Risk of scalding due to hot steam and hot coolant.

— Put on protective gloves.
— Put on safety goggles.

— Cover filler cap on expansion tank with a cloth and open care-
fully to release pressure.

2.5 Safety precautions when working on the exhaust system

Risk of damage to flexible joint

The flexible joint can be damaged or develop leaks if it is handled
incorrectly.

— Do not bend flexible joint more than 10°.

— Install flexible joint so that it is not under tension.

Risk of injury caused by components of the exhaust system

Danger of injury to hands and other parts of the body due to hot
or sharp parts of the exhaust system.

— Allow exhaust system to cool down.

— Put on protective gloves.

Risk of poisoning due to chemical substances

Exhaust gas temperature senders contain chemical substances.
There is a risk of poisoning and of damage to the respiratory tract.

— Never open exhaust gas temperature sender, e.g. by cutting
or sawing it open.

2. Safety precautions 3
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Risk of injury due to hot condensation and particles in exhaust
system

There may be hot condensation and/or particles in the exhaust
system. Risk of eye and skin injuries, damage to the respiratory
tract and poisoning.

— Wear protective gloves and safety goggles while performing
cutting work on the exhaust system.

— When performing cutting work, use an extraction system or
ensure sufficient ventilation.

2.6 Safety precautions when working on the SCR system
Risk of injury caused by reducing agent

Reducing agent can cause eye and skin irritation, damage to the
respiratory tract and poisoning.

— Put on safety goggles.
— Put on protective gloves.
— Wear protective clothing.

— Ensure that there is sufficient fresh air. In enclosed spaces,
switch on the exhaust extraction system.

Risk of damage caused by reducing agent

Reducing agent which has come into contact with trim or body
components can crystallise after some time and damage the af-
fected surfaces.

— Ensure that no reducing agent makes contact with parts of trim
or body.

— Clean any surfaces which have come into contact with reduc-
ing agent immediately with water and a cloth.

When removing and installing components at the SCR system,
note the following:

¢ The reducing agent tank must be empty when you are working
on the SCR system. Refer to the corresponding work descrip-
tion to find out when the reducing agent must be drained from
the tank. Drain the reducing agent tank if necessary; proce-

dure = page 301

When removing and installing the reducing agent tank, note the
following:

¢ The reducing agent tank must be empty. Drain the reducing
agent tank if necessary; procedure = page 301 .

4 Rep. gr.00 - Technical data
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Automatic drawing back of reducing agent

After the ignition is switched off, the reducing agent is auto-
matically drawn back into the reducing agent tank from the
metering line leading to the injector for reducing agent - N474- .

Before performing work in this area, you must therefore wait
until the reducing agent has been drawn back; this can take
up to 10'minutes after the ignition has been switched off.

It is also important to wait until the reducing agent has been
drawn back (i.e. 10 minutes after the ignition is switched off)
before disconnecting the battery = Electrical system; Rep. gr.
27 ; Battery; Disconnecting and connecting battery .

2.7 Safety precautions when working on the

glow plug system

It is important to note the following points regarding ceramic glow
plugs:

A Caution

¢ Due fo the special properties of the material used, ceramic
glow plugs are easily damaged and require exira care
when handling and removing/installing.

¢ Transport and sfore only in original packaging or packed
separately in bubble wrap.

¢ Do not remove new ceramic glow plugs from packaging
until they are readly fo be fitted.

¢ Ceramic glow plugs are sensitive fo knocks and bending.
For this reason, ceramic glow plugs which have been
dropped (even from a height of only about 2 cm) must not
be installed, even if no damage is apparent (hair-line
cracks may not be visible).

¢ Always install a new ceramic glow plug if you are not sure
the old one is in perfect condition.

¢ Damaged glow plugs (e.g. heater pin of ceramic glow plug
is damaged) will invariably cause engine damage.

¢ [f the heater pin of the glow plug is damaged, the frag-
ments must be removed from the combustion chamber
before starting the engine for the first time, otherwise this
will invariably cause mechanical damage (piston seizure).
If necessary, the cylinder head must be removed.

¢ The software of the engine control unit is specifically adap-
fed to either the ceramic or the metal glow plugs, so itis
important to install the correct type.

¢ Mixed installation of ceramic glow plugs and metal glow

plugs on the same engine is not permissible.

2.8

Risk of damage to components

Lowering the vehicle onto its wheels can damage components if
the assembly mountings, steering rack or subframe cross brace
are not properly fitted.

Never lower vehicle onto its wheels with suspension compo-
nents unfastened or detached.

Safety precautions when working on the subframe

2. Safety precautions 5
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— Never support weight of vehicle on subframe or subframe
cross brace with suspension components unfastened or de-
tached.

6 Rep. gr.00 - Technical data
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3 Repair instructions

= “3.1 Rules for cleanliness”, page 7

= “3.2 General notes”, page 7

= “3.3 General repair instructions”, page 8

= “3.4 Foreign particles in engine”, page 9

= “3.5 Contact corrosion”, page 9

> “3.6 Routing and attachment of pipes, hoses and wiring”, page
10

= “3.7 Installing radiatorsrand"Gondénsers”"page 10

= “3.8 Performing adaptions after renewing a component”,
page 10

3.1 Rules for cleanliness
Even small quantities’of dirt'can-lead'to defects. Forthis'reason,

please observe the following rules when working on the fuel sup-
ply system, turbocharger and injection system:

¢ Clean connections and surrounding area thoroughly with en-
gine cleaner or brake cleaner and dry cleaned area before
loosening.

¢ Immediately seal open lines and connections with plugs (thor-
oughly cleaned), for example from engine bung set - VAS
6122- .

¢ After removal, place parts on a clean surface and cover them.
Only use 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 the proper packaging (e.g. in tool
boxes etc.).

¢ Do not work with compressed air when the system is open. If
possible, do not move vehicle.

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

¢ Also ensure that no diesel fuel comes into contact with the
coolant hoses. Should this occur, the hoses must be cleaned
immediately. Damaged hoses must be renewed.

3.2 General notes
Fuel supply/injection

¢ The engine control unit has a self-diagnosis capability. Before
carrying out repairs and fault finding, the event memory must
be interrogated. The vacuum hoses and connections must al-
so be checked (unmetered air).

¢ A voltage of at least 11.5 V is required for proper operation of
the electrical components.

4 Do not use sealants containing silicone. Particles of silicone
drawn into the engine will not be burnt in the engine and will
damage the Lambda probe.

¢ The vehicles are fitted with a crash fuel shut-off system. This
system is designed to reduce the risk of a vehicle fire after a
crash by deactivating the fuel pump.

3. Repair instructions 7
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¢ Atthe same time, this system also improves the engine's start-
ing performance. When the driver's door is opened, the fuel
pump is activated for 2 seconds in order to build up pressure
in the fuel system = page 2 .

Glow plug system

¢ The glow plug system is activated via the automatic glow pe-
riod control unit - J179- . The control unit is self-diagnosis
compatible.

4 Fitting location of automatic glow period control unit -J179-
= Current flow diagrams, Electrical fault finding and Fitting
locations.

¢ A faultis stored in the engine control unit - J623- if a fault oc-
curs in the glow plug system.

¢ Checking glow plug system = Vehicle diagnostic tester

¢ For faster starting, the vehicle is equipped with electronically
controlled glow plugs and a separate glow period control unit.

¢ Each glow plug is activated and diagnosed separately.

@ Note

& Wait for 60 seconds each time after performing final control
diagnosis of the glow period control unit. The ignition must re-
main switched on.

¢ /fyou do not wait for 60 seconds (if ignition is switched off and
immediately swifched.on.again), the.glow-plugs can be dam-
aged (due to repeated pre-heating).

& The activation of the glow plugs /s controlled according fo
coolant temperature.

3.3 General repair instructions

A Caution

The high-pressure pump has very close folerances and must
not be allowed fo run without fuel. To prevent this and fo enable
the engine fo start quickly after parts have been renewed, it is
important to observe the following:

¢ If components of the fuel system between the fuel tank
and the high-pressure pump are removed or renewed, the
fuel system must be filled and bled before the engine is
started for the first time = page 217 .

¢ Cleantools and workbench etc. before working on the injection
system.

¢ Before installing, check the injectors and their surroundings
visually; they must be undamaged and clean. Make sure the
injector bores in the cylinder head are clean. Wipe out if nec-
essary using a clean cloth, taking care not to cause damage.
Do not use sharp objects of any kind.

¢ Ifthe high-pressure fuel lines are to be re-used, you must mark
them before removal. High-pressure pipes must always be re-
installed on the same cylinder.

¢ Take care not to damage the injectors when removing the old
copper seals.

8 Rep. gr.00 - Technical data
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4 Check all new O-rings for damage before installing. Lubricate
O-rings with engine oil or assembly oil before installing.

¢ Position high-pressure pipes so they are free of stress. Tighten
all unions lightly to start with before tightening to final torque.

¢ Never attempt to bend high-pressure fuel lines to shape.

¢ When working on any parts of the high-pressure fuel system,
tools may only be used for loosening and tightening pipe un-
ions. All other components must always be removed and
installed by hand without using tools or other equipment.

¢ Press the fuel return hoses onto the injectors by hand from
above so that they engage audibly on each injector (do not
press in the release pins when doing this). Then press down
the release pin after connecting the return line. Check that the
fuel return hoses are seated securely and sealed properly by
pulling them by hand from above.

¢ Do not dismantle individual common rail components. If there
is a fault, the complete components must be renewed.

¢ When the engine is running, do not perform any repairs to the
common rail system.

¢ Do not bleed the common rail system by unfastening high-
pressure components after the engine has been started.

¢ Use correct type of fasteners for electrical wiring (as original
equipment) > Electronic parts catalogue .

¢ Fuel hoses in engine compartment must only be secured with
spring-type clips. O-type clips or screw-type clips must not be
used.

3.4 Foreign particles in engine

¢ When performing assembly work on the engine, all open pas-
sages in the intake and exhaust systems must be sealed with
suitable plugs (e.g. from engine bung set - VAS 6122- ) to
prevent 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.

¢ If the turbocharger has suffered mechanical damage

= page 206
3.5 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
fitted.

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 .

Please note:

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

4 We recommend using Audi Genuine Accessories.

¢ Damage caused by contact corrosion is not covered by war-
ranty.

3. Repair instructions 9
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3.6 Routing and attachment of pipes, hoses
and wiring

¢ Mark fuel lines, hydraulic lines, vacuum lines, lines for activa-
ted charcoal filter 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 avoid damaging pipes, hoses and wiring, ensure sufficient
clearance from all moving or hot components in engine com-
partment (limited space in engine compartment).

3.7 Installing radiators and condensers

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, charge air cooler or condenser.

3.8 Performing adaptions after renewing a
component

After a component has been renewed, the following programs
must be performed using the = Vehicle diagnostic tester.

— Select the correct Guided Function in the Guided Fault Finding
routine. The procedure for starting the = Vehicle diagnostic
tester is always the same.

— Connect = Vehicle diagnostic tester.
- Select mode and then [Start_diagnosis].

— Choose [Select own test] tab and select following options
one after the other:

Procedure - version 1:

Drive train

[Select engine code and engine]

[0001 - Engine electronics|

*
4
¢ (0001 - Self-diagnosis compatible systems]|
4
¢

[0001 -_Engine electronicsy. functions]

After renewing engine control unit:

¢ (0001 - Replacerengine control unit]

The learnt values must be adapted if components of the engine
or reducing agentsystem have been renewed or:if a-reducing
agent line has been opened:

¢ [0001 - Work steps after component replacement]

Learnt values must be adapted after renewing control unit for re-
ducing agent metering system - J880- :

¢ [0001 - Replace control unit for reducing agent me-
tering system

Procedure - version 2:

¢ [Systems with diagnostic capability]

¢ (0001 - Engine electronics J623|

1 O Rep. gr.00 - Technical data
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¢ [0001 - Engine electronics, functions

After renewing engine control unit:

¢ [0001 - Replace engine control unit]

The learnt values must be adapted if components of the engine
or reducing agent system have been renewed or if a reducing
agent line has been opened:

¢ [0001 - Work steps after component replacement

Learnt values must be adapted after renewing control unit for re-
ducing agent metering system - J880- :

¢ [Systems with diagnostic capability]

¢ [00AC - Control unit for reducing agent metering

system -J880

¢ [00AC - Control unit for reducing agent metering
system, functions]

¢ [00AC - Replace control unit for reducing agent me-
tering system

3. Repair instructions 1 1
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10 — Removing and installing

1 Removing and installing engine

Allproceduresare described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 10 ; Removing and installing en-
gine .

1 2 Rep. gr.10 - Removing and installing engine
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2 Assembly mountings

All procedures and components are described in = 6-cylinder TDI
engine, 3.0 Itr. 4-valve common rail; Rep. gr. 10 ; Assembly
mountings .

2. Assembly mountings 1 3
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3 Engine cover panel

= “3.1 Removing and installing engine cover panel”, page 14

3.1 Removing and installing engine cover
panel

Removing

— Carefully pull engine cover panel off retaining pins one after
another -arrows-. Do not jerk engine cover panel away, and
do not try to pull on one side only. (Different versions.)

Installing

— To avoid damage, do not strike the engine cover panel with
your fist or with any kind of tool.

— When fitting engine cover panel, take care not to damage oil
filler neck.

— First press engine cover panel onto rear retaining pins and
then onto front retaining pins with both hands.

1 4 Rep. gr.10 - Removing and installing engine
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13 — Crankshaft group

1 Cylinder block (pulley end)

= “1.1 Exploded view - cylinder block (pulley end)”, page 15

= “1.2 Exploded view - sealing flange (pulley end)”, page 21

= “1.3 Removing and installing poly V-belt”, page 22

= “1.4 Removing and installing tensioner for poly V-belt”,
page 26

= “1.5 Removing and installing vibration damper”, page 27

= “1.6 Removing and installing bracket for ancillaries”,
page 29

= “1.7 Removing and installing engine support”, page 31

= “1.8 Renewing crankshaft oil seal (pulley end)”, page 31

= “1.9 Removing and installing sealing flange (pulley end)”, page
33

1.1 Exploded view - cylinder block (pulley
end)

= “1.1.1 Exploded view - cylinder block (pulley end), vehicles with
alternator”, page 15

= “1.1.2 Exploded view - cylinder block (pulley end), vehicles with
starter-alternator”, page 18

1.1.1 Exploded view - cylinder block (pulley end), vehicles with alternator

1. Cylinder block (pulley end) 1 5
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1 - Poly V-belt
O Check for wear
4 Do not kink
O Routing of poly V-belt
> page 18
Q

Before removing, mark
direction of rotation with
chalk or felt-tip pen

0 Removing and installing
> “1.3 Removing and in-
stalling poly V-belt”,
page 22

O When installing, make
sure itis properly seated
on pulleys

2 - Vibration damper
Q  With poly V-belt pulley
O Removing and.installing

> “1.5 Remévingand in-
stalling vibration/damp-=

er’, page 2¢(
3 - Bolt
O Renew after removing
Q 150 Nm +90°

4 - |dler roller
Q For poly V-belt

Q On some models, radia-
tor must be released at
top and pressed for-
wards slightly before it is
removed > 6-cylinder
TDI engine, 3.0 Itr. 4-
valve common rail; Rep. [AmE2a |
gr. 19 ; Radiator/radia-
tor fans; Exploded view - radiator/radiator fans

5 - Bolt
0 30Nm

6 - Cover
Q For idler roller

7 - Cover

Q For idler roller
8 - Bolt

0 30Nm
9 - Idler roller

Q For poly V-belt
10 - Bolt

Q Tightening torque = Electrical system; Rep. gr. 27 ; Alternator; Exploded view - alternator
11 - Alternator

O Removing and installing = Electrical system; Rep. gr. 27 ; Alternator; Removing and installing alternator
12 - Bracket

O For alternator

Q0 Removing and installing
> “1.6.1 Removing and installing bracket for alternator - vehicles with alternator”, page 29

1 6 Rep. gr.13 - Crankshaft group
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13 - Bolt

Q Tightening torque and sequence = page 17
14 - Bolt

O Tightening torque = ltem 2 (page 189)
15 - Pulley

U For coolant pump

16 - Bolt
QO Renew after removing
Q 50 Nm +90°

17 - Tensioner
Q For poly V-belt

0 Removing and installing
= “1.4.1 Removing and installing tensioner for poly V-belt - vehicles with alternator”, page 26

18 - Seal
O Renew after removing

19 - Bracket
Q{ For air conditioner compressor

Q0 'Removing.and.installing
= "1.6.2 Removing and installing bracket for air conditioner compressor - vehicles with alternator”, page
30

20 - Bolt
0 P Selflocking
QwRenew-after removing
Q Tighten in 2 stages and in diagonal sequence:

¢ 5Nm
¢ 40 Nm
21 - Dowel sleeves

22 - Air conditioner compressor
U4 Removing and installing = Heating, air conditioning; Rep. gr. 87 ; Air conditioner compressor; Detaching
and attaching air conditioner compressor at bracket
23 - Bolt

U Tightening torque = Heating, air conditioning; Rep. gr. 87 ; Air conditioner compressor; Exploded view
- air conditioner compressor drive unit

Bracket for alternator -1- - tightening torque and sequence
— Tighten bolts in stages as follows:

Stage Bolts Tightening torque
1. -2- 3 Nm

2. -3- 40 Nm

3. -2- 40 Nm

1. Cylinder block (pulley end) 1 7
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Routing of poly V-belt

1- Alternator

2 - Idler roller

3 - Idler roller

4 - Coolant pump

5- Air conditioner compressor

6 - Tensioner for poly V-belt
7 - Vibration damper

1.1.2 Exploded view - cylinder block (pulley end), vehicles with starter-alternator

1 - Vibration damper

0 With poly V-belt pulley 9 10 11 12 13 14

QO Removing and installing
= “1.5 Removing.andin-
stalling vibration damp-

er’, page 27
2 - Bolt
QO Renew after removing
a 150 Nm +90°
3 - Poly V-belt
For starter-alternator
Check for wear
Do not kink

Routing of poly V-belt
= Fig. ““Belt routing for
starter-alternator -C29-
™ page 20

Q Before removing, mark
direction of rotation with
chalk or felt-tip pen

Q0 Removing and installing
= “1.3.2 Removing and
installing poly V-belt for
alternator - vehicles with
starter-alternator”,
page 23

Q When installing, make
sureitis properly seated
on pulleys

OuUuo0o0

4 - Tensioner

Q For poly V-belt for start-
er-alternator

O Removing and installing 25 24

= “1.4.2 Removing and
installing tensioner for poly V-belt for starter-alternator - vehicles with starter-alternator”, page 26

5 - Bolt
O Renew after removing
0 8 Nm +45°

6 - Bolt
Q Tightening torque = Electrical system; Rep. gr. 27 ; Alternator; Exploded view - alternator

1 8 Rep. gr.13 - Crankshaft group
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7 - Nut
Q Tightening torque = Electrical system; Rep. gr. 27 ; Alternator; Exploded view - alternator

8 - Stud
O Tightening torque = Electrical system; Rep. gr. 27 ; Alternator; Exploded view - alternator

9 - Starter-alternator - C29-
U Exploded view = Electrical system; Rep. gr. 27 ; Alternator; Exploded view - alternator

10 - Bracket
Q For starter-alternator

Q0 Removing and installing = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 13 ; Cylinder
block (pulley end); Removing and installing bracket for ancillaries

11 - Bolt

Q Tightening torque and sequence = page 20
12 - Cover

Q Foridler roller

13 - Bolt
Q Tightening torque = Item 2 (page 189)

14 - Pulley

U For coolant pump
15 - Bolt

Q 25Nm

16 - Tensioner
Q For poly V-belt for air conditioner compressor
Q0 Removing and installing = page 27

17 - Vacuum line
A For vehicles with electric compressor
18 - Bolt
U For vehicles with electric compressor
Q 9 Nm
19 - Seal
O Renew after removing
20 - Bolt
Q Self-locking
O Renew after removing
4 Tighten in 2 stages and in diagonal sequence:
¢ 5Nm
4 40 Nm
21 - Dowel sleeves

22 - Air conditioner compressor
0 Removing and installing = Heating, air conditioning; Rep. gr. 87 ; Air conditioner compressor; Detaching
and attaching air-conditioner compressor at‘bracket
23 -'Bolt

@ reTighteningtorque = cHeating, air-conditioning;cRep.cgr. 87>y Air conditionercompressor; Exploded view
- air conditioner compressor drive unit

24 - Bracket
Q For air conditioner compressor

0 Removing and installing = 6-cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 13 ; Cylinder
block (pulley end); Removing and installing bracket for ancillaries

1. Cylinder block (pulley end) 1 9
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25 - Poly V-belt

Check for wear

Do not kink

Routing of poly V-belt = Fig. “Belt routing for air conditioner compressor™ , page 20
Before removing, mark direction of rotation with chalk or felt-tip pen

Removing and installing
> “1.3.3 Removing and installing poly V-belt for air conditioner compressor - vehicles with starter-alter-
nator”, page 25

When installing, make sure it is properly seated on pulleys

o000 u

(]

Belt routing for starter-alternator - C29-
1- Alternator

2 - Idler roller

3 - Vibration damper

4 - Tensioner

Belt routing for air conditioner compressor
1- Vibration damper

2 - Coolant pump

3 - Tensioner for poly V-belt

4 - Air conditioner compressor

Bracket -1- for starter-alternator - C29- - tightening torque and
tightening sequence

— Tighten bolts in stages as follows:

Stage Bolts Tightening torque
1. -2- 3 Nm

2, -3- 40 Nm

3. -2- 40 Nm

20 Rep. gr.13 - Crankshaft group
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1.2 Exploded view - sealing flange (pulley end)

1 - Oil seal

Q For crankshaft (pulley
end)

4 Renewing = page 31
2 - Sealing flange (pulley end)
Q With noise insulation

0 Removing and installing
= “1.9 Removing and in-
stalling sealing flange
(pulley end)”, page 33

3 - Bracket

Q For intake manifold flap
motor - V157-

Q Different versions avail-
able; for allocation refer
to = Electronic parts
catalogue

4 - Bolt
a 9Nm
5 - O-rings
O Renew after removing

6 - Oil temperature sender 2 -
G664-

U4 Removing and installing
= page 181

7 - Bolt
0 9Nm

8 - Gasket
QO Renew after removing

9 - Bolt

Q Tightening torque and
sequence = page 190

10 - Thermostat housing
11 - O-ring
QO Renew after removing

12 - Gasket
QO Renew after removing

13 - Dowel pin
a 2x

14 - Bolt

Q Tightening torque and sequence = page 22

14

1. Cylinder block (pulley end) 2 1
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Sealing flange (pulley end) - tightening torque and sequence

— Tightenbolts in'stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. - Fit sealing flange with gasket on cyl-
inder block

2. 29L For idlerroller = item 59(page ' 16)¢
tighten if fitted
3. -2 ...23- Pre-tighten to 3 Nm.
4. -24 ... 28-  |Pre-tighten to 3 Nm™
5. -1- Tighten bolts for idler roller further to
same tightening torque
> Item 5 (page 16) 2)
6. -2...23- Tighten to 9 Nm
7. -24 ... 28-  |Tighten to 9 Nm"
¢ 1) These bolts are only relevant if sealing flange is being in-
stalled together with oil filter and coolant pump.
¢ 2) Final tightening to same tightening torque allows for set-
tling of gasket.

A13-10891

1.3

= “1.3.1 Removing and installing poly V-belt for alternator and air

Removing and installing poly V-belt

conditioner compressor - vehicles with alternator”, page 22

= “1.3.2 Removing and installing poly V-belt for alternator - vehi-

cles with starter-alternator”, page 23

= “1.3.3 Removing and installing poly V-belt for air conditioner

compressor - vehicles with starter-alternator”, page 25

1.3.1

Removing and installing poly V-belt for
alternator and air conditioner compres-

sor - vehicles with alternator

Special tools and workshop equipment required
¢ Socket Torx T60 - T40087-

T40087

Wi0-11882

22 Rep. gr.13 - Crankshaft group
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¢ Locking tool - T40098-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 13 ;
Cylinder block (pulley end); Removing and installing poly V-belt .

— If not removed already, remove noise insulation (front) >
General body repairs, exterior; Rep. gr. 66 ; Noise insulation;
Removing and installing noise insulation .

T40098

WO0-11752

A Caution

Running a used poly V-belf in the opposite direction could
cause irreparable damage.

¢ Before removing the poly V-belf, mark the direction of ro-
tation with chalk or a felt-fip pen for re-installation.

— Slacken poly V-belt by turning tensioner in anti-clockwise di-
rection -arrow- using socket Torx T 60 - T40087- .

— Detach poly V-belt and lock tensioner with locking tool -
T40098- .

Installing

Installation is carried out in reverse order; note the following:
— Fit poly V-belt = page 18 .

— Check that poly V-belt is properly seated.

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 13 ; Cylinder block (pulley end);
Removing and installing poly V-belt

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

¢ = General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

1.3.2 Removing and installing poly V-belt for
alternator - vehicles with starter-alterna-
tor

Special tools and workshop equipment required

1. Cylinder block (pulley end) 23
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¢ Locking pin - T10060A-

4 Socket Torx T60 - T40087-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 13;

Cylinder block (pulley end); Removing and installing poly V-belt .

T10060 A

Wiio-11211

T40087

W00-11882

A Caution

Running a used poly V-belt in the opposite direction could
cause irreparable damage.

¢ Before removing the poly V/-belf “‘mark-the'direction of ro-
tation with chalk or a.felt-tip pen for re-installation.

— Slacken poly V-belt by turning tensioner in anti-clockwise di-
rection -arrow- using socket Torx T 60 - T40087- .

— Lock tensioner with locking pin - T10060A- and take off poly
V-belt.

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

— Fit poly V-belt
> Fig. “Belt routing for starter-alternator -C29- " , page 20 .

— Check that poly V-belt is properly seated.
— Start engine and check that poly V-belt runs properly.
Tightening torques

¢ - General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

24 Rep. gr.13 - Crankshaft group
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1.3.3 Removing and installing poly V-belt for
air conditioner compressor - vehicles
with starter-alternator

Special tools and workshop equipment required

¢ Special wrench Torx T55 (commercially available)

Removing

— Remove poly V-belt for alternator
= “1.3.2 Removing and installing poly V-belt for alternator -
vehicles with starter-alternator”, page 23 .

A Caution

Running a used poly V-belt in the opposite direction could
cause irreparable damage.

¢ Before removing the poly V-belf, mark the direction of ro-
tation with chalk or a felt-tip pen for re-installation.

— Remove cover.
— Loosen bolt -1- half a turn.

— To slacken poly V-belt, turn tensioner anti-clockwise
-arrow B- using special wrench Torx T55. Then remove poly
V-belt.

Installing
Installation is carried out in reverse order; note the following:
— Fit poly V-belt

(13

= Fight“Beltrouting.for air.cenditioner compressor™ ,
page 20 .

— Totension poly V-belt for air conditioner compressor, turn ten-
sioner-clockwise using speciall wrench Torx/ 155 -arrow:A- as
far as stop (tensioner should remain under tension).

— Tighten bolt -1-.
— Check that poly V-belt is properly seated.

— Install poly V-belt for alternator
= “1.3.2 Removing and installing poly V-belt for alternator -
vehicles with starter-alternator”, page 23 .

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

¢ - “1.1.2 Exploded view - cylinder block (pulley end), vehicles
with starter-alternator”, page 18

N\

A13-11282

N

A13-11282

1. Cylinder block (pulley end) 25
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1.4 Removing and installing tensioner for
poly V-belt

= “1.4.1 Removing and installing tensioner for poly V-belt - vehi-
cles with alternator”, page 26

= “1.4.2 Removing.and.installing tensioner for poly V-belt for
starter-alternatér - vehicles with starter-alternator”, page 26

> “1.4.3 Removing and installing tensioner for poly V-belt for air
conditioner compressor.-.vehicles withstarter-alternator”,

page 27

1.4.1 Removing and.installing tensioner for
poly V-belt - vehicles with alternator

Removing

— Detach poly V-belt from tensioner
= “1.3.1 Removing and installing poly V-belt for alternator and
air conditioner compressor - vehicles with alternator”,

page 22 .
— Remove bolt -2- and detach poly V-belt tensioner -1-.

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

— Install poly V-belt
= “1.3.1 Removing and installing poly V-belt for alternator and
air conditioner compressor - vehicles with alternator”,

page 22 .
Tightening torques

¢ > “1.1.1 Exploded view - cylinder block (pulley end), vehicles -
with alternator”, page 15 . J

1.4.2 Removing and installing tensioner for
poly V-belt for starter-alternator - vehi-
cles with starter-alternator

Removing

— Detach poly V-belt from tensioner
> “1.3.2 Removing and installing poly V-belt for alternator -
vehicles with starter-alternator”, page 23 .

— Remove bolts -arrows-.

— Remove tensioner -1-.

Installing

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

— Install poly V-belt
> “1.3.2 Removing and installing poly V-belt for alternator -
vehicles with starter-alternator”, page 23 .

Tightening torques

¢ = “1.1.2 Exploded view - cylinder block (pulley end), vehicles
with starter-alternator”, page 18
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1.4.3 Removing and installing tensioner for
poly V-belt for air conditioner compres-
sor - vehicles with starter-alternator

Removing

— Slacken poly V-belt
= “1.3.3 Removing and installing poly V-belt for air conditioner
compressor - vehicles with starter-alternator”’, page 25 .

— Remove bolt -1- and detach tensioner.
Installing
Installation is carried out in reverse order; note the following:

— Install poly V-belt
= “1.3.3 Removing and installing poly V-belt for air conditioner
compressor - vehicles with starter-alternator”, page 25 .

Tightening torques

¢ = “1.1.2 Exploded view - cylinder block (pulley end), vehicles
with starter-alternator”, page 18

1.5 Removing and installing vibration damp-
er

Special tools and workshop-equipment.required

¢ Counterhold tool - T40298- (not illustrated)

¢ Adapter - T40384-

Preparing tool

— Remove bolts -arrows- and detach adapter -1- from counter-
hold tool -T40298/1- .

— Secure adapter -T40384- to counterhold tool.
Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 13 ;
Cylinder block (pulley end); Removing and installing vibration
damper .

— Remove poly V-belt
= “1.3 Removing and installing poly V-belt”, page 22 .

. e Y ]
A13-11282

T40384
DB T40298/1

A13-11265
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— Apply counterhold tool - T40298/1- to vibration damper and
secure with bolts -arrows- (tighten to 23 Nm and fit spacer
sleeves - T40298/2- in between).

— Toinsert the counterhold tool -T40298/1- , the radiator cowl
may need to be pushed forwards slightly.

— Remove bolt -1-.

— Detach counterhold tool - T40298/1- and remove together with
vibration damper.

Installing

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

'., Note

After removing, renew bolts tightened with specified tightening
angle.

— Position vibration damper -1- on crankshaft -2- and secure
with a new bolt (pay attention to dowel sleeve -arrow-).

— Apply counterholdtoob = T40298/1+towvibration-damperand
secure with bolts -arrows- (tighten to 23 Nm and fit spacer
sleeves - T40298/2- in between):

— Tighten bolt -1-"for vibration damper.
— Remove counterhold tool - T40298/1- .

— Install poly V-belt
= “1.3 Removing and installing poly V-belt”, page 22 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 13 ; Cylinder block (pulley end);
Removing and installing vibration damper

Tightening torques

¢ = “1.1 Exploded view - cylinder block (pulley end)”, page 15
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1.6 Removing and installing bracket for an-
cillaries

= “1.6.1 Removing and installing bracket for alternator - vehicles
with alternator”, page 29

= “1.6.2 Removing and installing bracket for air conditioner com-
pressor - vehicles with alternator”, page 30

= “1.6.3 Removing and installing bracket for ancillaries - vehicles
with starter-alternator”, page 31

1.6.1 Removing and installing bracket for al-
ternator - vehicles with alternator

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 13;
Cylinder block (pulley end); Removing and installing bracket for
ancillaries .

— Remove poly V-belt
= “1.3.1 Removing and installing poly V-belt for alternator and
air conditioner compressor - vehicles with alternator”,

page 22 .

— Remove alternator = Electrical system; Rep. gr. 27 ; Alter-
nator; Removing and installing alternator .

— Unclip cover -1-.

— Remove bolt -2- and push idler roller forwards.

— Remove bolt -arrow- for coolant pipe (front).

1. Cylinder block (pulley end) 29
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— Move electrical wiring clear.

— Unscrew bolts -2, 3- and remove bracket -1-.

Installing

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

— Install poly V-belt
= “1.3.1 Remoyving andiinstalling poly V-belt for alternator and
air conditioner compressor'=xehicles with alternator”,

page 22 .
Additional work depending on model = 6-cylinder TDI engine, 3.0 " { [
Itr. 4-valve commonail;:Rep. gr. 113 ; Cylinderblock (pulley end); =/ o v | Il
Removing and installing bracket for ancillaries — - '

Tightening torques

¢ = Fig. “Bracket for alternator -1- - tightening torque and se-
quence”™ | page 17

¢ = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr.
19 ; Coolant pipes; Exploded view - coolant pipes

¢ - Electrical system; Rep. gr. 27 ; Alternator; Exploded view
- alternator

1.6.2 Removing and installing bracket for air
conditioner compressor - vehicles with
alternator

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 13 ;
Cylinder block (pulley end); Removing and installing bracket for
ancillaries .

— Drain coolant = 6-cylinder TDI engine, 3.0 Itr. 4-valve common
rail; Rep. gr. 19 ; Cooling system/coolant; Draining and filling
cooling system .

— Remove poly V-belt
= “1.3.1 Removing and installing poly V-belt for alternator and
air conditioner compressor - vehicles with alternator”,

page 22 .

— Remove air conditioner compressor from bracket and tie up to
left side = Heating, air conditioning; Rep. gr. 87 ; Air condi-
tioner compressor; Detaching and attaching air conditioner
compressor at bracket .

— Remove drive shaft cover (left-side) = General body repairs,
exterior; Rep. gr. 66 ; Wheel housing liners; Exploded view -
wheel housing liner (front) .

— Remove bolts -arrows-.

— Detach coolant pipe (left-side) -1- from bracket for air condi-
tioner compressor, but leave it in installation position (engine
support has been removed in illustration).
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— Place a cloth underneath to catch escaping coolant.
— Lift retaining clip and disconnect coolant hose -1-.

— Unscrew bolts -arrows- and detach bracket for air conditioner
compressor.

Installing

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

B Note

Renew seal and O-ring after removal.

— Install poly V-belt
= “1.3.1 Removing and installing poly V-belt for alternator and
air conditioner compressor - vehicles with alternator”,

page 22 .

— Connect coolant hose with plug-in connector = 6-cylinder TDI
engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19 ; Radiator/
radiator fans; Exploded view - radiator/radiator fans .

— Install coolant pipe (left-side) = 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 19 ; Coolant pipes; Removing
and installing coolant pipes .

B Note

Do not reuse coolant.

— Fill up with coolant = 6-cylinder TDI engine, 3.0 Itr. 4-valve
common rail; Rep. gr. 19 ; Cooling system/coolant; Draining
and filling cooling system .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 13 ; Cylinder block (pulley end);
Removing and installing bracket for ancillaries

Tightening torques

¢ - ‘1. deisExplodedsview.sseylinder block (pulley end), vehicles
with alternator” fpage 1S

¢ > Heating, air conditioning; Rep. gr. 87 ; Air conditioner com-
pressoryExplodedwview =air’conditioner compressor drive unit

1.6.3 Removing and installing. bracket for an-
cillaries - vehicles with starter-alternator
All proceduresaretdescribed inr=s 6:cylinden IDIrengine, 3.0 ltr:

4-valve common rail; Rep. gr. 13 ; Cylinder block (pulley end);
Removing and installing bracket for ancillaries .

1.7 Removing and installing engine support
All procedures are described in > 6-cylinder TDI engine, 3.0 ltr.

4-valve common rail; Rep. gr. 13 ; Cylinder block (pulley end);
Removing and installing engine support .

1.8 Renewing crankshaft oil seal (pulley
end)

Special tools and workshop equipment required

1. Cylinder block (pulley end)
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4 Oil seal extractor - T40019-
T40019

¢ Assembly tool - T40320-
T40320

WO0-11774

Procedure
— Remove vibration damper = page 27 .

— Adjustinner part of oil seal.extractor-T40019- so it is flush with
the outer part and lock in position with knurled screw.

— Lubricate threaded head of oil seal extractor, place it in posi-
tion and screw it into oil. seal.as.far.as.possible (applying firm
pressure).

— Loosen knurled screw and turn inner part against crankshaft
until the oil seal is pulled out.

— Clamp flats of oil seal extractor in vice and use pliers to remove
seal.

— Clean contact surface and sealing surface.

— Fit guide sleeve -T40320/2- on crankshaft and slide oil seal
-1- into sealing flange (pulley end).

1 | Note

Leave guide sleeve -T40320/2- in position on crankshaft for
pressing in oil seal.

Y
e N, PR [ A13-11081
—
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— Apply fitting sleeve -T40320/1- to crankshaft bolt -1- for vibra-
tion damper.

— Press oil seal -2- in as far as stop.

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

— Install vibration damper = page 27 .

B oe [At3-11062 |

1.9 Removing and installing sealing flange
(pulley end)

Special tools and workshop equipment required
4 Removal lever - 80-200-

80-200

Wiin-11146

4 Pin wrench - 3212-

3212

WiOO0-0462

¢ Hose clip pliers - VAS 6362-
VAS 6362

WOD-11227
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¢ Angled screwdriver - VAS 6416-

Removing

Preparatory work may be necessary depending on model = 6-
cylinder TDI engine, 3.0 Itr.'4-valve common rail;’Rep: gr.”13;
Cylinder block (pulley-end);: Removing and.installing sealing
flange (pulley end) .

Drain engine oil and remove oil filter element = page 163 .

Unplug electrical connectors -1, 2- and move electrical wiring
clear.

Detach electrical connectors -2- from bracket and move elec-
trical wiring harness clear at cylinder head cover using remov-
al lever - 80-200- .

Remove bolts -2- and push coolant connection -1- clear to one
side.

If not removed already, release hose clip -3- and disconnect
coolant hose.

VAS 6416

(F‘E—”Q‘@

W00-10739

] i
iy
| [Ata-1161
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— Loosen bolts -arrows- for coolant pump pulley (counterhold
with pin wrench - 3212-).

— Remove bolts and take off poly V-belt pulley.

— Unplug electrical connector -1- for valve for oil pressure control
- N428- . (lllustration shows vehicle with alternator.)

— If fitted, remove spreader rivets -arrow- using angle driver for
cross-head screws - VAS 6416- and detach noise insulation.

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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— Unclip cover for idler roller.
— Slacken and remove bolts in the sequence: -28 ... 2-.
— Vehicles with alternator: Remove bolt -1- for idler roller.

— Drive crankshaft oil seal out of sealing flange after removing
sealing flange.

Installing

L J
? | Note

& Renew bolts after removing.

¢ Renew gasket, O-ring for temperature regulator and crank-
shaft oil seal after removing.

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

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

— Tighten sealing flange bolts (pulley end) = page 22 .

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

— Install crankshaft oil seal (pulley end) = page 31 .

— Install oil filter element and fill up with engine oil
= page 163 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 13 ; Cylinder block (pulley end);
Removing and installing sealing flange (pulley end)

Tightening torques
¢ = “1.2 Exploded view - sealing flange (pulley end)”, page 21

¢ - Fig. “Sealing flange.(pulley end) - tightening torque and se-

glience”™’ , page 22

¢ = “4.1 EXploded view - intake manifold”, page 222

*

= 31 Explodedview ="cylinder head”, page 108

*

= “2.1 Exploded view - coolant pump”, page 189

A13-10891
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2 Cylinder block (gearbox end)

= “2.1 Exploded view - cylinder block (gearbox end)”, page 37

= “2.2 Removing and installing drive plate”, page 37

= “2.3 Renewing crankshaft oil seal (gearbox end)”, page 39

2.1 Exploded view - cylinder block (gearbox end)

‘ Note

Secure engine to engine and gearbox support when performing assembly work = 6-cylinder TDI engine, 3.0
ltr. 4-valve common rail; Rep. gr. 10, Removing and installing engine,; Securing engine fo engine and gearbox

support .

1 - Bolt
O Renew after removing

Q Clean threads in crank-
shaft before screwing in

new bolts = page 37
Q 60 Nm +90°

2 - Drive plate

Q Check holes for clutch
module/torque convert-
er for cracks and scoring

Q Removing and installing
= page 37
3 - Dowel pin
4 - Crankshaft

5 - Oil seal

Q For crankshaft (gearbox
end)

U Renewing = page 39

6 - Sender wheel

Q' For engine speed send-
er - G28-

QO Removing and installing
= page 37

O Checking sender'wheel
= page46

2.2 Removing and installing drive plate

Special tools and workshop equipment required

A13-10837
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4 Counterhold tool - 10-201-

Removing

» Gearbox removed = Gearbox; Rep. gr. 34 ; Removing and
installing gearbox; Removing gearbox or = Gearbox; Rep. gr.
37 ; Removing and-installing gearbox; Removing gearbox .

— Insert counterhold tool - 10-201- to slacken bolts for drive plate
-1-]

W0O0-11683

A Caution

Take care not fo damage outer surface of bearing flange on
drive plafte.

¢ Use a multi-point socket bit with a length of at least 40 mm
fo slacken and tighten the drive plate bolts.

10-201

A13-11063

— Remove bolts and take off drive plate and sender wheel
-arrow-.

Installing

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

? | Note

After removing, renew bolts tightened with specified tightening
angle.

Ik

AZ8-10118
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Threads in crankshaft must be cleaned before any further as-
sembly work is performed.

— Clean crankshaft flange until all residual adhesive has been
removed completely.

» Ensure you do not damage oil seal when cleaning flange.

* Useavacuum cleaner to hoover up residual adhesive; do NOT
use compressed air.

— Remove residual adhesive from one of the old bolts -2- for
drive plate using wire brush and remove oil residue using
brake cleaner.

— Screw cleaned bolt into a thread on crankshaft -1- and out
again; repeat this action until no further residual adhesive ap-
pears.

» Do not screw bolt in too far; otherwise, the camshaft timing
chains located behind it may be damaged.

— When no further residual adhesive appears, repeat the pro-
cedure for the other crankshaft threads.

» Finally, use a vacuum cleaner to hoover up residual adhesive;
do NOT use compressed air.

— Clean crankshaft flange with a cloth.
» Thread in crankshaft must be free of oil and grease.

— Check sender wheel = page 46 .
— Install sender wheel -arrow-.
— Pay attention to dowel pin when installing drive plate.

— Fit counterhold tool - 10-201- the other way round to tighten
bolts.

Tightening torques

¢ - “2.1 Exploded \view - cylinder block (gearbox end)”,
page 37

AZ28-10113

23 Renewing crankshaft oil seal (gearbox
end)

Special tools and workshop equipment required

¢ Fitting tool - T10122B-
T10122B ’
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¢ Extractor tool - T20143/2-

Procedure

» Gearbox removed > Gearbox; Rep. gr. 34 ; Removing and
installing gearbox; Removing gearbox or = Gearbox; Rep. gr.
37 ; Removing and installing gearbox; Removing gearbox .

— Remove drive plate = page 37 .
— Pry out oil seal using extractor tool -T20143/2- .

— Clean contact surface and sealing surface.

— Fitassembly aid -T10122/1- onto guide piece - T10122/6- and
slide oil seal -A- onto guide piece.

— Detach assembly aid -T10122/1- .

— Fit guide piece - T10122/6- onto crankshaft.

— Bolt guide piece to crankshaft through securing points -A- us-
ing bolts -arrows-.

T20143

W0oo-11318

T10122/6

A /7]

A

T101221

T10122/6& iT10122,’1
A

A13-11118

A Caution

Risk of leaks if installed incorrectly.

¢ Slide oil seal onfo crankshaft by hand to prevent sealing
lip on oil seal from folding over.

— Slide oil seal over guide piece - T10122/6- onto crankshaft by
hand.

n

\!_. A13-11120
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Press in oil seal evenly all round using thrust piece -
T10122/5- .

Remove guide piece - T10122/6- .

Check that oil seal and its sealing lip are correctly seated. If
sealing lip is partially folded over, repeat procedure with a new
oil seal.

Install drive plate = page 37 .
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3 Crankshaft

= “3.1 Exploded view =crankshaft’, page 42

= “3.2 Crankshaft dimensions’; page 43

= “3.3 Allocation of main bearing:shells®,(page 44

= “3.4 Measuring axial clearance of crankshaft’, page 44

= “3.5 Measuring radial clearance of crankshaft”, page 45

= “3.6 Checking sender wheel”, page 46

3.1 Exploded view - crankshaft

'., Note

Secure engine fo engine and gearbox support when performing assembly work » 6-cylinder TD/I engine, 3.0
Jtr. 4-valve common rail; Rep. gr. 10, Removing and installing engine,; Securing engine to engine and gearbox
support .

1 - Crankshaft
O Measuring axial clear-
ance = page 44
O Measuring radial clear-
ance = page 45
Q Crankshaft dimensions
> page 43
2 - Dowel sleeve
Q 4x

Q Insert in cylinder block
3 - Retaining frame

4 - Bolt
O Renew after removing

Q Use old bolts when
measuring radial clear-
ance

Q Tightening torque and
sequence = page 43

5 - Thrust washer

O Only fitted on 3rd crank-
shaft bearing

Q Installation position: oil
grooves face outwards

1 Note location

6 - Bearing shell

Q For retaining frame
(without oil groove)

O Renew used bearing
shells o b
= o TP T
Q Install new bearing gy Sy i = _
ar Ll =N 3 = A13-10839
shells for retaining Y Y ; AL - : | 41310839 |
frame with correct col-
oured markings = page 44

42 Rep. gr.13 - Crankshaft group
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7 - Dowel pin
Q Check that pin is firmly seated in crankshaft

8 - Thrust washer
Q  Only fitted on 3rd crankshaft bearing
Q Installation position: oil grooves face outwards

9 - Bearing shell
Q For cylinder block (with oil groove)
0 Renew used bearing shells
Q Install new bearing shells for the cylinder block with the correct coloured markings = page 44

Retaining frame - tightening torque and sequence

E Note

After removing, renew bolts tightened with specified tightening

angle.

— Insert two dowel sleeves in cylinder block.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1...16- 30 Nm

2. -1...16- 50 Nm

3. -1...16- Turn 180° further

Position of dowel sleeves

— Check that dowel sleeves -1 ... 4- are inserted in retaining
frame at positions shown in illustration.

* -Arrow-: Pulley end.

3.2 Crankshaft dimensions
Honing di- Main bearing journal | Conrod journal &
mension (%] mm

mm
Basic dimen- 65.000 - 0.022 60.000 - 0.022
sion -0.042 -0.042

6 14

[ A13-10001 |

O

[
1 (’)ff.. \—/Thn
/ U

.J——"

O

X o

4

ot

A13-10828
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3.3 Allocation of main bearing shells
Allocation of crankshaft bearing shells for cylinder block

Bearing shells of the correct thickness are matched to the bear-
ings in the cylinder block at the factory. Coloured dots on the
bearing shells are used to identify the bearing shell thickness.

* -Arrow-: Pulley end.

The allocation of the bearing shells to the cylinder block is iden-
tified by a code letter next to the relevant bearing.

Letter on cylinder block Colour coding of bearing
= Red
= Yellow
= Blue

Allocation of crankshaft bearing shells for retaining frame

Bearing shells of the correct thickness are matched to the bear-
ings in‘the retaining frame at the factory. Coloured dots on the
side of the bearing shells are used to identify the bearing shell
thickness.

The allocation, of the bearing shells to the bearing positions in the
retaining frame is indicated by’a sequence of letters on the-fly-
wheel flange on ithe crankshaft.cThe first letter in:the sequence
stands for bearing “1”, the second letter for bearing “2”, etc.

Letter on crankshaft Colour coding of bearing
= Red
= Yellow
= Blue
3.4 Measuring axial clearance of crankshaft

Special tools and workshop equipment required
¢ Universal dial gauge bracket - VW 387-

VW 387

Wiin-11125
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¢ Dial gauge - VAS 6079-

Procedure

— Secure dial gauge - VAS 6079- with universal dial gauge
bracket - VW 387- to cylinder block as shown in illustration.

— Apply dial gauge to crank web.

— Press crankshaft against dial gauge by hand and set gauge to
“0”.

— Push crankshaft away from dial gauge and read off value.
Axial clearance:
* New: 0.09 ... 0.25 mm.

3.5 Measuring radial clearance of crank-
shaft

Special tools.and workshop.equipment required

¢ Plastigauge

Procedure

— Remove retaining frame and clean bearing journals.

— Place alength of Plastigauge correspondingtothe widthof the
bearing on the bearing journal or in the bearing shell,

» The Plastigauge must be positioned in the centre of the bear-
ing shell

— Fitretaining frame and secure with old bolts = page 43 without
rotating crankshaft.

— Remove retaining frame again.

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

* New: 0.018 ... 0.045 mm.

— When carrying out final assembly, renew bolts.

VAS 6079

WiOn-11309

e _
13-10081
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3.6 Checking sender wheel

A Caution

Risk of magnetic fields causing irreparable damage fo sender
wheel.
¢ The sender wheel must be kept away from magnets (e.g.
base of forch, loudspeaker).
¢ [fthe drive plate/flywheel or the sender wheel itself has
been removed or renewed, check that the sender wheel
is operating correctly before installation.

Special tools and workshop equipment required

¢ Sensor gauge - T10473-

Procedure

» Drive plate removed > page 37

Check entire circumference of sender wheel using sensor
gauge - T10473-, as shown in illustration.

T10473

W00-11788

A13-10947

46 Rep. gr.13 - Crankshaft group



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

Inspection image of sender wheel
A - Sender wheel OK

B - Sender wheel defective

* .

A ,g

A13-10824
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4 Balance shaft

> “4.1 Exploded view - balance shaft’, page 48

= “4.2 Removing and installing balance shaft”, page 48

= “4.3 Renewing roller bearings”, page 55

4.1 Exploded view - balance shaft

1 - Bolt
Q 23 Nm

2 - Drive chain sprocket

Q For balance shaft
3 - Balance shaft with balance
weight

Q Gearbox.end

0 Removing and installing
= page 48

O Balance shaft must be
renewed ifrbolt:-item4-
has been loosened

4 - Bolt

Q Apply locking fluid when
installing; refer to =
Electronic parts cata-
logue

Q 9Nm
5 - Bearing plate

6 - Roller bearing
U Renewing = page 55

7 - Thrust washer

8 - Bolt

U Use locking pin - 3359-
as counterhold when
loosening and tighten-

ing
U Renew after removing
Q 20 Nm +45°

9 - Balance weight
U4 Pulley end

10 - Roller bearing
U Renewing = page 55

A15-11563

4.2 Removing and installing balance shaft

Special tools and workshop equipment required

48 Rep. gr.13 - Crankshaft group




Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

¢ Locking pin - 3359-

¢ Locking pin - T10060A- (2x)

T10060 A
¢ Key - T40049-

T40049

¢ Locking pin - T40237-
T40237

W00-10864

¢ Locking pin - T40316- (not illustrated)
Removing

* Gearbox removed = Gearbox; Rep. gr. 34 ; Removing and
installing gearbox; Removing gearbox or = Gearbox; Rep. gr.
37 ; Removing and installing gearbox; Removing gearbox .
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— Remove sealing flange (pulley end) = page 33 .
— Remove timing chain cover (bottom) = page 73 .

A Caution

Risk of damage o valves and pisfon crowns.

¢ The crankshaft and camshafts must only be turned with
the chain drive mechanism fully installed.

A Caution T40049

Risk of damage fo drive chain if thread of bolf exceeds speci-
fied length.

¢ Use bolts with a maximum thread length -a- of 22 mm fo
attach key -T40049- .

¢ If no suitable bolts are available, position suitable washer
(s) under bolf head so that remaining thread length does
not exceed 22 mm.

— Secure special wrench - T40049- onto crankshaft -arrows-.

A Caution

Irreparable damage can be caused if the camshaft timing chain
slips.

¢__Turn crankshatt.only in direction of engine rotation
-arrow-.

— Rotate crankshaft in normal direction of rotation to “TDC”.

« . It should be possible to lock camshafts with locking pins.-
T10060A- .

— Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
by inserting locking pin - T10060A- in hole -arrow-.

i | A15-12137

50 Rep. gr.13 - Crankshaft group



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

— Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

A4/A5: Remove subframe cross brace = Running gear, axles,
steering; Rep. gr. 40 ; Subframe; Removing and installing sub- (
frame cross brace . T10060

— Unscrew plug -arrow- from sump (top section).

@ Note

To do.this on. A4/A5 vehicles, the subframe cross brace must be
lowered; while doing so, do not press the joint pin of the guide link
out of the tapered seat = Running gear, axles, steering; Rep. gr.
40 ; Subframe;; Removing and-installing subframe,cross brace:,

— Screw locking pin - T40237- into hole and tighten to 20 Nm.

— Press tensioning rail of camshaft timing chain tensioner in di-
rection of -arrow- and lock chain tensioner by inserting locking
pin -T40316- .

A15-11697
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— Lock balance shaft with locking pin - 3359- .

— Remove bolts -arrows- and detach drive chain sprocket -1-
from balance shaft.

‘ Note

The camshatft timing chain must not be removed from the cam-
shaft sprockets or the crankshaft.

— Remove bolt -arrow- at pulley end and detach balance weight
-1- and washer -2- from balance shaft.

— Remove locking pin - 3359- at gearbox end and remove bal-
ance shaft -1- towards rear.

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

» Crankshaft locked in “TDC” position with locking pin -
T40237-.

A15-11696
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Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
using locking pin - T10060A- .

Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” using
locking pin - T10060A- .

Move balance shaft -1- into installation position on gearbox
end and lock in “TDC” position using locking pin - 3359- .

Place washer -1- to installation position on pulley end and fit
balance weight -2- onto balance shaft.

Machined surface -arrow- of balance weight must be posi-
tioned over machined surface of balance shaft.

Tighten bolt for balance weight.

10060A

/ %
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— Fit drive chain sprocket -1- with camshaft timing,chain onto
balance shaft on gearbox end.

* The elongated holes in'the.drive chain sprocket must be
aligned centrally over the tapped holes in the balance shaft.

— Loosely screw in bolts -arrows-.

» It should just be possible to.turn the drive chain sprocket on
the intermediate drive without axial movement.

— Press tensioning rail of camshaft timing chain tensioner in di-
rection of -arrow- and remove locking pin -T40316- .

— Release chain tensioner.

— Tighten bolts -arrows- at drive chain sprocket -1- for balance
shaft.

— Remove locking pin - T40237- and locking pin - 3359- .

— Remove locking pin - T10060A- (both sides).

" Note

If it is difficult fo remove one or both locking pins -T10060A- , the
valve timing must be checked = page 90 .

— Install timing chain cover (bottom) = page 73 .

— Install sealing flange (pulley end) = page 33 .

— A4/A5: Install subframe cross brace = Running gear, axles,

steering; Rep. gr. 40 ; Subframe; Removing and installing

subframe cross brace .
Tightening torques
¢ = “4.1 Exploded view - balance shaft”, page 48
¢ Plug for “TDC” marking = ltem 19 (page 162)
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4.3 Renewing roller bearings
Special tools and workshop equipment required
4 Special tool -T40392-

Pulling out

Engine secured to engine and gearbox support = 6-cylinder
TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 10 ; Re-
moving and installing engine; Securing engine to engine and
gearbox support .

Remove crankshaft = page 42 .
Remove balance shaft = page 48 .
Position special tool correctly on roller bearing:

The chamfer -arrow- faces towards the roller bearing.

Pull roller bearings (front -1- and rear -2-) out inwards using
spindle -T40392/1- and adapters -T40392/2- / -T40392/3- ; to
do so, turn nut -T40392/4- .

Detach special tool and remove roller bearing.

,._.:d:-'///;;:

A13-11369

A13-11338
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Installing
— Position"adapter-correctly onroller bearing:

» Chamfer -arrow- must face roller bearing; chamfer determines
installation depth.

— Pull roller bearings (front -1- and rear -2-) in as far as stop
using spindle -T40392/1- and adapters -T40392/2- / -
T40392/3- ; to do so, turn nut -T40392/4- .

» The sides of the roller bearings with identification lettering face
outwards.

— Install balance shaft = page 48 .
— Install crankshaft = page 42 .

A13-11350

A13-11332
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5 Pistons and conrods

= “5.1 Exploded view - pistons and conrods”, page 57

= “5.2 Removing and installing pistons”, page 59

= “B5.3 Measuring piston projection at TDC”, page 61

= “5.4 Checking pistons and cylinder bores”, page 63

= “5.5 Checking radial clearance of conrod bearings”,
page 64

5.1 Exploded view - pistons and conrods

¢ All bearing and running surfaces must be oiled before assem-
bling.

¢ Oil spray jet for piston cooling = page 58 .

1-Bolts
QO Renew after removing

Q Lubricate threads and
contact surface

Q 35Nm +90°

2 - Conrod bearing cap

U Due to the cracking
method used to sepa-
rate the bearing cap
from the conrod in man-
ufacture, the caps only
fit in one position and
only on the appropriate
conrod

O Mark installation posi-
tion for re-installation

U Mark cylinder allocation
in colour -B-
= page 59

O Note when fitting: wide
contact shoulder -A-
must face same side on
conrod and conrod
bearing cap

3 - Bearing shells

O Note installation posi-
tion

QO Renew used bearing
shells

W Note version: Upper
bearing shell (closest to
piston) is'constructed
from a'more 'wear-re-
sistant material; refer to
> Electronic parts cata-

A13-10833

logue
@ cEnsurethatretaining/lugs are securely seated!
4 =CGonrod
U With industrially cracked conrod bearing cap
Q Mark cylinder allocation in colour -B- = page 59
Q Axial clearance for each conrod pair (when new): 0.20 ... 0.44 mm
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U Measuring radial clearance = page 64

O Installation position = page 59

Q Only renew as a complete set

O Note when fitting: wide contact shoulder -A- must face same side on conrod and conrod bearing cap
5 - Circlip

QO Renew after removing
6 - Piston pin

0 Removing and installing = “5.2 Removing and installing pistons”, page 59
7 - Piston

Q Measuring piston projection at “TDC” = page 61

Q Mark installation position and cylinder number = page 58

O Renew piston if cracking is visible on piston crown or piston skirt

0 Removing and installing = page 59

Q Checking pistons and cylinder bores = page 63
8 - Circlip

QO Renew after removing

9 - Piston rings

ocooUoo

Oil spray jet for piston cooling

1 -
2 -

Measuring ring gap = page 64
Measuring ring-to-groove clearance = page 64

Install using piston ring pliers -VAS 211 003- = page 59
Installation position: marking “TOP” or side with lettering faces towards piston crown
Offset gaps by 120°

Bolt, 9 Nm

Oil spray jet with spraysnozzle'valveforpiston.cooling

A Caution

Risk of damage (o oil spray jefts.
¢ Do not bend oil spray jets!

4

¢ Always renew bent oil spray jets.

re-installing pistons.

Check that oil spray jefs have adequate clearance after

Installation position of pistons

A Caution

Risk of damage to piston crown.

¢ [fyou intend to re-install used pistons, mark the cylinder
number on the piston crown using paint. Do not atfempt to
mark the pisfon crown with a centre punch or by making
a scratch, notch or similar.

* Installation position: Arrow -item 1- on piston crown points to [ata-t00rs |
pulley end.

58
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Installing piston rings

 Installation position: marking “TOP” or side with lettering faces
towards piston crown. VAS 211 003

» Open up piston ring -2- using piston ring pliers -VAS 211 003-
just far enough to be able to slide it over piston -1-.

Marking conrods

— Before removing, mark mating positions of conrods and con-
rod bearing caps with coloured pen -arrow-.

[ ]
? | Note

¢ Only renew conrods as a complete set.

¢ Do not infterchange conrod bearings.

Conrod installation position

The larger contact shoulder on the conrod -arrows- faces towards
the adjacent crankshaft bearing. lllustration shows front pair of
conrods.

T‘ /_\
A13-10084

00 ( 0( ._j (8] o]

5.2 Removing and installing pistons

Special tools and workshop equipment required
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¢ Pin - VW 222A-

¢ Piston ring clamp, commercially available

Removing

Engine secured to engine and gearbox support = 6-cylinder
TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 10 ; Re-
moving and installing engine; Securing engine to engine and
gearbox support .

Remove cylinder head = page 116 .
Remove sump (top section).="page 165«

Mark installation position and matching of conrod bearing caps
to cylinder and torconrods for re-installation =.page 59, -

Unbolt conrod bearingi caps:
Pull out pistons upwards with iconrods:

WiOo-11148
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— Take circlip -2- out of piston pin boss.
— Use drift - VW 222A- to drive out piston pin -3-.

E Note

If piston pin is difficult fo remove, heat piston fo approx. 60 °C.

— Detach piston -1- from conrod -4-.
Installing

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

E Note

After removing, renew bolts tightened with specified tightening
angle.

— Qil running surfaces of bearing shells.

— Install pistons using commercially available piston ring clamp.
Installation position:

» Pistons = page 58

+ Conrods = page 59

— Install conrod bearing caps according to markings.

— Install sump (upper section) = page 165 .

— Install cylinder head = page 116 .

Tightening torques

¢ > “5.1 Exploded view - pistons and conrods”, page 57

5.3 Measuring piston projection at TDC

B Note

Measure piston projection at “TDC” when installing new pistons
or a shortengine:

Special tools and workshop-equipment required
¢ Measuring, bridge -VW 382/7- from-measuring tool.- VW 382-

A13-11179

VW 382

WO0-11744
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¢ Measuring plate -VW 385/17- from universal measuring tool -

VW 385-

¢ Dial gauge - VAS 6079-

Procedure

Secure dial gauge - VAS 6079- with measuring bridge -
VW 382/7- and measuring plate -VW 385/17- to cylinder block
as shown in illustration.

Measure projection at each piston at both locations marked
with -arrows- (seen in longitudinal direction of engine: at front
and rear of piston).

| Note

If the values measured for piston projection are not the same
for all pistons, use the highest value fo determine the correct
gasket size.

& The cylinder head gasket size must be determined separately
for each cylinder bank.
— Depending on piston projection, install corresponding cylinder
head gasket according to following table:
Piston projection above top sur- Identification
face of cylinder block (no. of holes)
0.81...0.91 mm 1
0.91...0.96 mm 2
0.96...1.07 mm 3

VW 385/17

Wiio-11370

VAS 6079

W00-11309
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Identification of cylinder head gasket
1- Part number
2 - Holes

The gaskets for the left and right cylinder heads have different
shapes and cannot be interchanged.

5.4 Checking pistons and cylinder bores
Checking piston

— Using a micrometer (75 ... 100 mm), measure approx. 10 mm
from the lower edge, perpendicular to the piston pin axis.

¢ «Maximum-deviation from nominal dimension: 0.05 mm.

There are different piston sizes specifically matched to the differ-
ent dimensions of the cylinder block.

A13-10892

«/It1) Dimensionsnotincluding coating (thickness'0.02 mmy). The
coating will wear down partly in service.

Measuring cylinder bore

— Use acylinder gauge - VAS 6078- to take measurements at 3
points in transverse direction -A- and in longitudinal direction
-B-.

¢« Maximum deviation from nominal dimension: 0.08 mm.

Cylinder bore & mm
Nominal dimension 83.006 ... 83.014 1)
Repair oversize 83.046 ... 83.054 1)
* 1) Measure at 50 mm into cylinder bore.

Piston @ mm
Nominal-dimension 82:9241182.936 1)
Repairoversize 82964 /. 82:9761)

=K

'

C
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Measuring piston ring gap

— Insert ring at right angle to cylinder wall from above and push
down into lower cylinder opening approx. 50 mm from bottom
of cylinder.

— To do so, use a piston without rings.

o ® M

Piston ring new Wear limit \
mm mm [ '
1st compression ring 0.26 ... 0.36 0.60 « ¢
2nd compression ring 0.70...0.90 1.20 ¢ - ’ . @
Oil scraper fing 020 ..70.40 0.70 - [z |

Measuring ring-to-groove clearance

— Clean groove in piston before checking clearance.

Piston ring new Wear limit
mm mm
1st compression ring 0.09...0.13 0.160
2nd compression ring 0.05...0.09 0.1
Oil scraper ring 0.03 ... 0.07 0.10
5.5 Checking radial clearance of conrod
bearings

Special tools and workshop equipment required
¢ Plastigauge
Procedure

— Remove conrod bearing cap. Clean bearing cap and bearing
journal.

— Place alength of Plastigauge corresponding to the width of the
bearing on the bearing journal or in the bearing shell.

— Fit conrod bearing cap and secure with old bolts
= Item 1 (page 57) without rotating crankshaft.

— Remove conrod bearing cap again.

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

* New: 0.020 ... 0.069 mm.

— Renew conrod bolts.

M13-10569
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15 - Cylinder head, valve gear

1 Timing chain cover

= “1.1 Exploded view - timing chain cover”, page 65

= “1.2 Removing and installing timing chain cover”, page 68

1.1 Exploded view - timing chain cover

1 - Bolt
QO Renew after removing

U Tightening torque and
sequence = page 68

2 - Sender wheel
O For engine speed send-
er - G28-
3 - Oil seal

Q For crankshaft (gearbox
end)

Q Removing and installing
= page 39
4 - Timing chain cover (bottom)
Q0 Removing andrinstalling
& page 73
5 - Dowel sleeve
a 2x

6 - Gasket
QO Renew after removing

7 - Bolt
QO Renew after removing
U Tightening torque and
sequence = page 67
8 - Timing chain cover (left-
side)
Q Removing and installing
= page 68
9 - Bolt
O Renew after removing
Q Tightening torque and
sequence = page 67
10 - Reed valve
Q For crankcase breather

11 - Bolt
Q 3 Nm
12 - Reed valve
Q For crankcase breather

13 - Bolt
0 3Nm

1011121314 1516

1
o

1819 2021 22

A15-11565
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14 - Cover
15 - Bolt

O Tightening torques:
¢ 23 Nm
¢ 20 Nm when using insert tool XZN 10 -V.A.G 1331/15-
16 - O-ring

U Renew after removing
17 - Bolt

Q 9Nm
18 - Line

Q For crankcase breather
19 - O-ring

QO Renew after removing
20 - Line

Q For crankcase breather
21 - O-ring

O Renew after removing
22 - Line

Q For crankcasé breather
23 - Bolt

Q 9Nm
24 - O-ring

Q0 Renew after removing

25 - Gasket
QO Renew after'removing

26 - Clamping sleeve
Q 3x
O Prevents ingress of lubricant into threaded hole

27 - Bolt

O Renew after removing

U Tightening torque and sequence = page 67
28 - Timing chain cover (right-side)

U Removing and installing = page 71

29 - Bolt
0 3Nm

30 - Reed valve
Q For crankcase breather

31 - Bolt
U Renew after removing
U Tightening torque and sequence = page 67

32 - Gasket
QO Renew after removing

33 - Bolt
0 3Nm
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34 - Reed valve
1 For crankcase breather

35 - Dowel sleeve
a 2x
36 - Sealing element
a 2x
37 - Cover
O Not fitted on all versions

38 - Bolt
4 Tightening torque > Item 13 (page 321)

39 - Engine speed sender - G28-
Q0 Removing and installing = page 326

Timing chain cover (top left) - tightening torque and tightening
sequence

? | Note

After removing, renew bolts tightened with specified tightening
angle.

— Tighten bolts in stages in the sequence shown:

A15-11687

Stage Bolts Tightening torque/angle specification

1. -1...9- Screw in by hand until contact is made

2. -1...9- 8 Nm

3. -1...95 8 Nm (this step is performed to allow
for settling/of timing chain cover)

4, -1...9- Turn 90° further

Timing chain cover (top right) - tightening torque and tightening
sequence

® | Note

After removing, renew bolts tightened with specified tightening
angle.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification

1. -1...9- Screw in by hand until contact is made

2. -1...9- 8 Nm

3. -1...9- 8 Nm (this step is performed to allow
for settling of timing chain cover)

4, -1...9- Turn 90° further
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Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

Timing chain cover (bottom) - tightening torque and tightening
sequence

? | Note

After removing, renew bolts tightened with specified tightening
angle.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification

1. -1...18- 2 Nm

2. -1...18- 8 Nm

3. -1...18- Turn 90° further

1.2 Removing and installing timing chain
cover

= “1.2.1 Removing and installing timing chain cover (top left)”,
page 68

= “1.2.2 Removing and installing timing chain cover (top right)”,
page 71

= “1.2.3 Removing and installing timing chain cover (bottom)”,
page 73

1.2.1 Removing and installing timing chain
cover (top left)

Special tools and workshop equipment required

¢ Electric drill with plastic brush

¢ Safety goggles

¢ Sealant = Electronic parts catalogue
Removing

Preparatory work may be necessary depending on model = 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 15;

Timing chain cover; Removing and installing timing chain cover .

— Remove exhaust manifold (left-side) = 6-cylinder TDI engine,
3.0 ltr. 4-valve common rail; Rep. gr. 26 ; Exhaust manifolds;

Removing and installing exhaust manifolds .

— Remove cylinder'head cover, bank 2 (left-side)
= "3.4.2 Removing cylinder.head cover - bank 2 (left-side)”,

page 122 .

A15-11627
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— Unscrew bolts -arrows- and remove engine lifting eye (rear
left) -1-.

— Loosen bolts in the sequence -9 ... 1-.

— Carefully release timing chain cover (top left) from bonded joint
and remove cover.

A Caution

Risk of irreparable damage fo engine.

¢ Block off the opening in the valve timing housing with a
clean _cloth tosprevent small items from dropping info the
engine when the timing chain cover (top) is removed.

Installing
[
2 | Note

Renew gasket after removing.

— Remove old sealant from sealing surfaces on timing chain
cover.

A15-11687

A Caution

Proftect lubrication system against contamination.
¢ Cover exposed parts of the engine.

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

— Remove remaining sealant on timing chain cover -1- and cyl-
inder head using rotating plastic brush or similar.

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

A17-10940
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'], Note

Note expiry date of sealant.

— Cut off nozzle of tube at front marking (nozzle & approx. 1.5
mm).

— Fit gasket -1~

— Apply sealant atjoints:between cylinder head ,and timingichain
cover (bottom) -arrow-, as shown in illustration.

A Caution

Make sure lubrication system is not clogged by excess sealant.

¢ The sealant bead must not be thicker than specified.

* The bead of sealant must project 1.5 ... 2.0 mm above the \ % U

sealing surface.

— Apply sealant beads -1 and 2- onto clean sealing surface of
timing chain cover (left-side), as illustrated.

'., Note

Install timing chain cover within 5 minutes of applying sealant.

— Carefully fit timing chain cover onto cylinder head but do not
press sealant bead on yet.

+ Sealant must not be allowed to get into threaded holes. 1

A15-11700

— First, screw all bolts for timing chain cover in by hand and then

tighten.

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

— Install cylinder head cover (left-side)
= “3.4.3 Installing cylinder head cover”, page 124 .

— Install exhaust manifold (left-side) = 6-cylinder TDI engine,
3.0 Itr. 4-valve common rail; Rep. gr. 26 ; Exhaust manifolds;
Removing and installing exhaust manifolds .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 15 ; Timing chain cover; Re-
moving and installing timing chain cover

Tightening torques

¢ > Fig. ““Timing chain cover (top left) - tightening torque and
tightening sequence”™ , page 67

¢ = “3.1 Exploded view - cylinder head”, page 108

70 Rep. gr.15 - Cylinder head, valve gear



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

1.2.2 Removing and installing timing chain
cover (top right)

Special tools and workshop equipment required

¢ Insert tool, XZN 10 - V.A.G 1331/15-

¢ Socket Torx T30 - T10405-

¢ Electric drill with plastic brush

¢ Safety goggles

¢ Sealant= Electronic parts catalogue
Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 15;
Timing-chain cover; Removing and:installing timing ichain.cover.

=tRemove turbocharger =/ page' 206 ..
+~reRemove cylinderchead cover(right-side) = page 12111

— Remove bolt -3- and press air pipe -2- slightly towards rear
(different versions depending on model).

— Unscrew bolts -arrows- and detach bracket -1- for turbocharg-
er.

2 | Note

Use insert tool, XZN 10 - V.A.G 1331/15- for bolts that are difficult
fo access.

T10405

WO0-11783

N [ 22110098
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— Loosen bolts in the sequence -9 ... 1-.

— Carefully release timing chain cover (top right) from bonded
joint and detach.

A Caution

Risk of irreparable damage fo engine.

¢ Block off the opening in the valve timing housing with a
clean cloth to prevent small items from dropping info the
engine when the timing‘chair’ cover (top)'is removed.

Installing
[
? | Note

Renew gasket after removing.

— Remove old sealant from sealing surfaces on timing chain
cover.

A Caution

Proftect lubrication system against contamination.

¢ Cover exposed parts of the engine.

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

— Remove remaining sealant on timing chain cover -1- and cyl-
inder head using rotating plastic brush or similar.

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

[
2 | Note
Note expiry date of sealant.
— Cut off nozzle of tube at front marking (nozzle & approx. 1.5
mm).
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— Fit gasket -1-.

— Apply sealant at joints between cylinder head and timing chain
cover (bottom) -arrow-, as shown in illustration.

A Caution

Make sure lubrication system is not clogged by excess sealant.

¢ The sealant bead must not be thicker than specified.

* The bead of sealant must project 1.5 ... 2.0 mm above the
sealing surface.

— Apply sealant beads -1 and 2- onto clean sealing surface of
timing chain cover (right-side), as illustrated.

'], Note

Install timing chain cover within 5 minutes.of applying sealant.

— Carefully fit timing chain/cover onto cylinder head but do not
press sealant bead on yet.

» Sealant must not be allowed to get into threaded holes.

— First, screw all boltsfortiming-chainrcovenin-bythandand then
tighten.

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

— Install coolant pipe (bottom front) for turbocharger = 6-cylin-
der TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19;
Coolant pipes; Removing and installing coolant pipes .

— Install cylinder head cover (right-side) = page 121 .
— Install turbocharger = page 206 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 15 ; Timing chain cover; Re-
moving and installing timing chain cover

Tightening torques

tightening sequence™ , page 67

¢ = “1.1 Exploded view - turbocharger”, page 202

¢ = “2.1 Exploded view - charge air system”, page 211

1.2.3 Removing and installing timing chain
cover (bottom)

Special tools and workshop equipment required

¢ Socket - T10574-

¢ Electric drill with plastic brush

¢ Safety goggles

¢ Sealant = Electronic parts catalogue

A15-11699

A15-11701
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Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 15;
Timing chain cover; Removing and installing timing chain cover .

Remove drive plate = page 37 .

Remove timing chain covers (top) = page 68 , = page 71 .

Remove bolt -1-.

Loosen bolts -arrows- 2 turns using socket - T10574- .

‘ Note

The bolts -arrows- must not be loosened any further than 2 turns.

— Unscrew bolts -arrows- and remove cover -1-.

‘ Note

Use insert tool, XZN 10 - V.A.G 1331/15- for bolts that are difficult
fo access.

— Unplug electrical connector -2- for engine speed sender -
G28- . (Shown with gearbox installed.)
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— Slacken and remove bolts in the sequence: -18 ... 1-.

— Carefully release timing chain cover (bottom) from bonded
joint and remove cover.

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

Installing
[
? | Note

Renew sealing elements after removing.

— Check whether dowel sleeves and clamping sleeves are fitted
in cylinder block; install if.:necessary:

1, 5 - Dowel sleeves
2, 3, 4 - Spring pins

— Remove old'sealant' from grooves-on timing chain’cover'and
from sealing surfaces.

A Caution

Proftect lubrication system against contamination.
¢ Cover exposed parts of the engine.

A15-11634

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

— Remove remaining sealant on timing chain cover -1- and cyl-
inder block using rotating plastic brush or similar.

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

A17-10940
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B Note

Note expiry date of sealant.

— Cut off nozzle of tube at front marking (nozzle & approx. 1.5
mm).

— Fit sealing elements -arrows-.

A17-0081

A Caution

Make sure lubrication system is not clogged by excess sealant.
¢ The sealant bead must not be thicker than specified.

— Apply beads of sealant onto clean sealing surface of timing
chain cover (bottom) as illustrated.

* The beads of sealant=1,3;5-"must’ be 1757 2.0 mm thick.

» The beads of sealant around drillings -2- and -4- must be
1.5 ... 2.0 mm thick:

B Note

Install timing chain cover within'5 minutes of applying sealant.

— Carefully fit timing chain cover onto cylinder block but do not
press sealant beads on yet.

« Sealant must not be allowed to get into threaded holes.

— First, screw all bolts for timing chain cover in by hand and then
tighten.

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

— Install crankshaft oil seal (gearbox end) = page 39 .

— Install timing chain covers (top)
> “1.2.1 Removing and installing timing chain cover (top left)”,

A15-11630

page 68 and
= “1.2.2 Removing and installing timing chain cover (top

right)”, page 71 .
— Install drive plate = page 37 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 15 ; Timing chain cover; Re-
moving and installing timing chain cover

Tightening torques

G

¢ = Fig. *“Timing chain cover (bottom) - tightening torque and
tightening sequence”™ , page 68

¢ > “1.1 Exploded view - timing chain cover’, page 65

¢ = “5.1.1 Exploded view - exhaust gas recirculation system,
engine side (front)”, page 312
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2

Chain drive

= “2.1 Exploded view - camshaft timing chains”, page 77

= “2.2 Exploded view - drive chain for high-pressure pump”, page

79

= “2.3 Exploded view - drive chain for oil pump”, page 80

> “2.4 Exploded view - intermediate drive”, page 81

= “2.5 Removing camshaft timing chain from camshafts”,

page 81
= “2.6 Removing and installing camshaft timing chain”,

page 91
= “2.7 Removing and installing drive chain for high-pressure

pump”, page 100
= “2.8 Installing intermediate drive”, page 101

21

Exploded view - camshaft timing chains

1 - Bolt

a

23 Nm

2 - Chain slip preventer
3 - Crankshaft

a

With sprocket for cam-
shaft timing chain

4 - Guide rail

Q

Note installation posi-
tion

5 - Guide pin

a
a
a

For.guide.rail
Renew after removing
5 Nm +45°

6 - Camshaft timing.chain

a

a

a

Removing from,cam-
shafts = page 81
Before removing, mark
running direction with
paint

Removing and installing
= page 91

7 - Bolt

a

23 Nm

8 - Camshaft chain sprocket

a

a

Cylinder bank 2 (left-
side)

Installation position:
Side with lettering legi-
ble from gearbox end

9 - Guide rail

Q

Note installation posi-
tion

20 19
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10 - Guide pin
Q For guide rail
QO Renew after removing
O 5 Nm +45°
11 - Bolt
Q Tightening torque = Item 1 (page 48)

12 - Drive chain sprocket
O For balance shaft

13 - Guide rall
O Note installation position
14 - Guide pin
O For guide rail
U Renew after removing
Q 5Nm +45¢

15 - Camshaft chain sprocket

Q Cylinder bank 1.(right-side)

Q Installation position: Side with lettering legible from gearbox end
16 - Bolt

Q 23 Nm
17 - Guide pin

Q For tensioning rail

QO Renew after removing

O 5Nm +45°

18 - Tensioning rail
19 - Chain tensioner

Q For camshaft timing chain
O Depending on version: O-ring may be fitted at chain tensioner

20 - Bolt
Q0 Renew after removing
O 5Nm +90°
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2.2 Exploded view - drive chain for high-pressure pump

1 - Drive chain for high-pres-
sure pump

U1 Removing and installing
= page 100
2 - Bolt
O Renew after removing
Q 5Nm +90°

3 - Chain tensioner
Q  With guide rail

4 - Drive chain sprocket
Q For high-pressure pump
U Installation position:
Side with lettering legi-
ble from gearbox end
5 - Guide pin
a For guide rail
QO Renew after removing
O 5Nm +45°
6 - Oil spray jet
4 For chain lubrication
7 - Bolt
O Renew after removing
Q 5Nm +45°

8 - Tensioning rail
9 - Crankshaft

Q  With drive chain sprock-
et for high-pressure

pump

A15-11567
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2.3 Exploded view - drive chain for oil pump

1 - Guide rail

2 - Bolt
O Renew after removing
Q"5 Nm+90°

3 - Bolt
Q0 Renew after removing
Q 5Nm +90°

4 - Drive chain
O  For oil pump

5 - Guide pin
O Renew after removing
Q 5Nm+90°

6 - Guide pin
QO Renew after removing
Q 5Nm +90°

7 - Crankshaft

O With drive chain sprock-
et for oil pump

8 - Tensioning rail
9 - Oil pump

0 Removing and installing
= page 167

10 - Chain sprocket
Q For oil pump

11 - Bolt

O Tightening torque
= Item 10 (page 160)

A1T-10806
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24 Exploded view - intermediate drive

1-Bolt

Q Tightening torque
> Item 16 (page 78)

2 - Camshaft chain sprocket

4 Installation position:
Side with lettering legi-
ble from gearbox end

3 - Bolt
Q0 Renew after removing
Q 15 Nm.+90°

4 - Intermediate drive
4 Installing = page 101

25 Removing camshaft timing chain from
camshafts
Special tools and workshop equipment required
¢ Locking pin - T10060A- (2x)
T10060 A
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¢ Torque wrench - VAS 6583-
VAS 6583

WiO0-11263

¢ Counterhold tool - T10172 A- with adapters -T10172/7-
T10172A

¢ Locking pin - T40237-
T40237

Woo-10864

¢ Wrench, 21 mm - T40263-
T40263

W00-11887
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3

¢ Assembly tool = T40309=

T40309

<)

WO0-11770

¢ Adapter - T40310- (not illustrated)
¢ Adapter - T40314-

T40314

W00-11648

Removing
* Engine and gearbox in vehicle

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 15;
Chain drive; Removing camshaft timing chain from camshafts .

A Caution

Risk of damage to valves and piston crowns.

¢ The crankshaft and camshafits must only be turned with
the chain drive mechanism fully installed.

— Remove timing chain cover (top right) > page 71 .

A Caution

Irreparable damage can be caused ifthe camshaft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation
-arrow-.

— Use wrench, 21 mm - T40263- and adapter - T40314- to turn
crankshaft until vibration damper is at “TDC” position.
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* Mark (stuck on) -1- must be vertical and aligned with arrow
marking on coolant pump.

+ It should be possible to lock camshafts with locking pins -
T10060A- . If not, turn crankshaft 360° further in direction of
engine rotation.

— Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
by inserting locking pin - T10060A- in hole -arrow-.

— Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

A4/A5: Remove subframe cross brace = Running gear, axles,
steering; Rep. gr. 40 ; Subframe; Removing and installing sub-
frame cross brace .

— Unscrew plug -arrow- from sump (top section).

'l, Note

To do this on A4/A5 vehicles, the subframe cross brace must be
Jowered; while doing so, do not press the joint pin of the guide link
out of the tapered seat = Running gear, axles, steering; Rep. gr.
40, Subframe, Removing and installing subframe cross brace .

A15-11704
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— Screw locking pin - T40237- into hole (20 Nm); if necessary, S
turn crankshaft -1- backwards and forwards slightly to fully - -
centralise locking pin. |

-_—

= Remove bolts -arrows- for camshaft chain sprocket for'cylin-
derbank 1 (right-side):

— Slacken bolts -arrows- by a half turn.

A15-11753

— With the help of a second mechanic, apply torque evenly to
camshaft chain sprocket for cylinder bank 1 (right-side) by
turning adapter - T40310- anti-clockwise -arrow- and maintain
this torque.

* This will press the chain tensioner back.

" Note

The chain tensioner is oil-damped and can therefore only be
pressed back slowly by applying constant pressure.
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— Fitretainer -T40309/1- into tensioning rail -1- and tighten bolts
-2, 3-, as shown in illustration.

Stage Bolts Tightening torque

1. -2- Screw in by hand until contact is made
2. -3- Screw in by hand until contact is made
3. -2- 8 Nm

4 -3- 8 Nm

— Release'tension onscamshaft chain sprocket for cylinder
bank 1 (right-side) and remove adapter - T40310- .

— Unscrew:bolts:arrows+ completely and.detach camshaft chain
sprocket for cylinder bank 1 (right-side).

'l, Note

Do not loosen bolt -arrow- for infermediate drive -1- for cylinder
bank 1 (right-side). If bolt for intermediate drive has been loos-
ened, backlash must be re-adjusted > page 101 .

— Remove timing chain cover (top left) = page 68 .

8
~ht

* Inlet camshaft of cylinder bank 2 (left-side) locked at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.
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— Apply counterhold tool - T10172 A- with adapter -T10172/7- to
head of bolts for camshaft chain sprocket for cylinder bank 2
(left-side) and remove bolts (re-apply counterhold tool several
times as necessary).

— Detach camshaft chain sprocket for cylinder bank 2 (left-side)
and secure camshaft timing chain with a piece of wire to pre-
vent it from falling into chain case.

Q, Note

Do not loosen bolt -arrow- for infermedjate drive -1- for cylinder
bank 2 (left-side). If bolt for infermediate drive has been loosened,
backlash must be re-adjusted = page 105 .

A15-11765

Installing

* Crankshaft locked in “TDC” position with locking pin -
T40237- .
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» Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
using locking pin - T10060A- .

* Lockinlet camshaft of cylinder bank 2 (left-side) at “TDC” using
locking pin - T10060A- .

'], Note

Locking pins -T10060A- must not be tensioned; it should be pos-
sible to move them easily. If necessary, turn intermedjate drive
slightly fo align camshafts (fit two bolts and turn using counterhold
tool - T10172 A- and adapter -T10172/7- ).

10060
%

-

\j

— Position camshaft chain sprocket for cylinder bank 2 (left-side)
with timing chain on intermediate drive.

» ~Theside of the'chain'sprocket with lettering faces the gearbox.

¢ The elongated holes in the camshaft chain sprocket must be
aligned centrally over the threaded holes in the intermediate
drive.

— Loosely screw in bolts -arrows-.

« It should just be possible to turn the camshaft chain sprocket
on'the intermediaterdrivewithout/axial movement.

— Position camshaft chain sprocket for cylinder bank 1 (right-
side) with timing chain on intermediate drive.

» The side of the chain sprocket with lettering faces the gearbox.

* The elongated holes in the camshaft chain sprocket must be
aligned centrally over the threaded holes in the intermediate
drive.

— Screw in bolts -arrows- loosely for camshaft chain sprocket for
cylinder bank 1 (right-side).

» It should just be possible to turn the camshaft chain sprocket
on the intermediate drive without axial movement.

— Check that camshaft timing chain is positioned correctly on
guide rail and tensioning rail.

— With the help of a second mechanic, apply torque evenly to
camshaft chain sprocket for cylinder bank 1 (right-side) by
turning adapter - T40310- anti-clockwise -arrow- and maintain
this torque.
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Remove retainer -T40309/1- .

Release camshaft chain sprocket.

Remove bolts -2, 3-.

T40309l1 \;;’21
RN e |

— Apply aninitial torque of 10 Nm to camshaft chain sprocket for
cylinder bank 1 (right-side) in clockwise direction -arrow- using
adapter - T40310- and torque wrench - VAS 6583- .

— Detach torque wrench and adapter - T40310- from camshaft
chain sprocket.

— Pre-tighten bolts -1, 2- for camshaft chain sprocket for cylinder
bank 1 (right-side) to 10 Nm.

A15-11753

— Screw in bolts -arrows- for camshaft chain sprocket for cylin-
der bank 1 (right-side) and pre-tighten to 10 Nm.
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— Pre-tighten bolts -arrows- for camshaft chain sprocket for cyl-
inder bank 2 (left-side) to 10 Nm.

— Tighten bolts for camshaft chain sprocket for cylinder bank 1
(right-side) to final torque.

— Tighten bolts for camshaft chain sprocket for cylinder bank 2
(left-side) to final torque.

— Remove locking pin - T40237- and locking pin -T10060A- .

Checking valve timing

A Caution

Irreparable damage can be caused ifthe camshaft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation
-arrow-.

— Turn crankshaft two rotations until vibration damper is at
“TDC” position again.

— While turning in this direction, lock crankshaft -1- with locking
pin - T40237- . Tighten locking pin to 20 Nm.

A Caution

The crankshaft must be exactly in “TDC” position fo ensure
accurate valve timing adjustment.

¢ [f crankshaft has been turned past “TDC” position, turn
crankshatft two further rotations until it is again positioned
Just before “TDC”. Then turn further in the same direcfion
and lock crankshaft with locking pin - T40237- .

A15-11696

— Check that camshafts on both cylinder heads are positioned
at “TDC".

» It should be possible to lock camshafts with locking pins -
T10060A- .

— Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
by inserting locking pin - T10060A- in hole -arrow-.
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— Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

q
1 | Note

& The adjustment is OK even if the locking pins -T10060A- are
difficult to insert.

& [fitis not possible to insert the locking pins -T10060A-, repeat
the adjustment procedure = page 87 .

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

— Remove locking pin - T40237- and locking pin -T10060A- .

— Install timing.chain covers (top)
= “1.2.1 Removing and installing timing chain cover (top left)”,

page 68 and
> “1.2.2'Removing andsinstalling timing chain cover (top

right)”, page 71 .

— A4/A5: Install. subframe cross brace, =, Running.gear; axles;
steering; Rep. gr. 40 ; Subframe; Removing and installing
subframe’cross brace .

Additional'work depending-on’model=- 6-cylinder TDI engine; 3:0
Itr. 4-valve common rail; Rep. gr. 15 ; Chain drive; Removing
camshaft timing chain from camshafts .

Tightening torques
¢ = “2.1 Exploded view - camshaft timing chains”, page 77
¢ Plug for “TDC” marking = ltem 19 (page 162)

2.6 Removing and installing camshaft tim-
ing chain

Special tools and workshop equipment required

¢ Locking pin - 3359-

A15-12138

3359

WiOn-111463
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¢ Torque wrench - VAS 6583-
VAS 6583

¢ Locking pin - T10060A- (2x)

T10060 A
4 Counterhold tool - T10172A-

T10172A

W00-11665

¢ Key - T40049-
T40049

W00-10043
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¢ Locking pin - T40237-
T40237

W00-10864

¢ Locking pin - T40316- (not illustrated)

Removing

* Gearbox removed = Gearbox; Rep. gr. 34 ; Removing and
installing gearbox; Removing gearbox or = Gearbox; Rep. gr.
37 ; Removing and installing gearbox; Removing gearbox .

— Remove timing chain cover (bottom) = page 73 .

A Caution

Risk of damage to valves and pisfon crowns.

¢ The crankshaft and camshafts must only be turned with
the chain drive mechanism fully installed.

A Caution T40049

Risk of damage fo drive chain if thread of bolf exceeds speci-
fied length.

¢ Use bolts with a maximum thread length -a- of 22 mm fto
atfach key -T40049- . a

¢ Ifno suitable bolts are available, position suitable washer
(s) under bolt head so that remaining thread length does
not exceed 22 mm.

— Secure key - T40049- onto rear of crankshaft -arrows-.

A Caution

Irreparable damage can be caused ifthe camshaft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation
-arrow-.

— Rotate crankshaft to “TDC".

» It should be possible to lock camshafts with locking pins -
T10060A- .
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— Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
by inserting locking pin - T10060A- in hole -arrow-.

— Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

A4/A5: Remove subframe cross brace = Running gear, axles,
steering; Rep. gr. 40 ; Subframe; Removing and installing sub-
frame cross brace .

10060

— Unscrew plug -arrow- from sump (top section).

'], Note

To do this on A4/A5 vehicles, the subframe cross brace must be
Jowered; while doing so, do not press the joint pin of the guide link
out of the tapered seat = Running gear, axles, steering; Rep. gr.
40 ; Subframe; Removing and installing subframe cross brace .

— Screw locking pin - T40237- into hole (20 Nm); if necessary,
turn crankshaft -1- backwards and forwards slightly to fully
centralise locking pin.

A15-11696
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— Press tensioning rail of camshaft timing chain tensioner in di-
rection of -arrow- and lock chain tensioner by inserting locking
pin -T40316- .

— Remove bolt -arrow- for chain slip preventer.

A Caution

If a used timing-chain rofates in the opposite direction when it
is refitted, this can cause breakage.

¢ Mark running direction of timing chain with coloured ar-
rows for re-installation.

— Apply counterhold tool - T10172A- with adapter -T10172/7- to
head of bolts for camshaft chain sprocket for cylinder bank 2
(left-side).

— Remove bolts -arrows- (apply counterhold tool for each one).
— Perform the same work step on the other side of the vehicle.
— Detach camshaft timing chain with camshaft chain sprockets.
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'], Note

Do not loosen bolt -arrow- for intermediate drive -1-. If bolt for
intermediate drive has been loosened, backlash must be re-ad-

Justed = page 107 .

k-
o

' M BN

%

A15-11769

Installing

» Crankshaft locked in “TDC” position with locking pin -
T40237- .
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Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
using locking pin - T10060A- .

Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” using
locking pin - T10060A- .

Balance shaft locked in “TDC” position with locking pin -
3359-.

[ ]
@ Note

& Locking pins -T10060A- must not be tensioned; it should be
possible to move them easily. If necessary, turn intermediate
drive slightly to align camshafts (fit two bolts and turn using
counterhold tool - T10172A- and adapter -T10172/7- ).

& After removing, renew bollts tightened with specified tightening
angle.

Position camshaft chain sprocket for cylinder bank 2 (left-side)
with timing chain on intermediate drive.

The side of the chain sprocket with lettering faces the gearbox.

The elongated.holes.insthe.camshaft.chain sprocket must be
aligned centrally over the threaded holes in the intermediate
drive.

Loosely screw'in,bolts.-arrows=.

It should just be possible to turn the camshaft chain sprocket
on the intermediate.drive without;axial movement,

Position camshaft chain sprocket for cylinder bank 1 (right-
side) with timing chain on intermediate drive.

The side of the chain sprocket with lettering faces the gearbox.

The elongated holes in the camshaft chain sprocket must be
aligned centrally over the threaded holes in the intermediate
drive.

Screw in bolts -arrows- loosely for camshaft chain sprocket for
cylinder bank 1 (right-side).

It should just be possible to turn the camshaft chain sprocket

on the intermediate drive without axial movement.

Check that camshaft timing chain is positioned correctly on
guide rail and tensioning rail.

Press tensioning rail of camshaft timing chain tensioner in di-
rection of -arrow- and remove locking pin -T40316- .

Release chain tensioner.

A15-11697
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— Loosen bolts -arrows- at drive chain sprocket -1- for balance
shaft.

— Lock balance shaft with locking pin - 3359- , as shown in illus-
tration.

‘ Note

If necessary, remove bolts and bring drive chain sprocket for bal-
ance shatft info position.

— Loosely screw in bolts -arrows-.

* The elongated holes in the drive chain sprocket must be
aligned centrally over the tapped holes in the balance shaft.

* It should just be possible to turn the drive chain sprocket on
the balance shaft without axial movement.

— Apply aninitial torque of 10 Nm to camshaft chain sprocket for
cylinder bank 1 (right-side) in clockwise direction -arrow- using
adapter - T40310- and torque wrench - VAS 6583- .

— Detach torque wrench and adapter - T40310- from camshaft
chain sprocket.

— Pre-tighten bolts-1; 2-for.camshaft chain sprocket for.cylinder
bank 1 (right-side) to 10 Nm.

| A15-11753

— Screw in bolts -arrows- for camshaft chain sprocket for cylin-
der bank 1 (right-side) and pre-tighten to 10 Nm.
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— Pre-tighten bolts -arrows- for camshaft chain sprocket for cyl-
inder bank 2 (left-side) to 10 Nm.

— Tighten bolts for camshaft chain sprocket for cylinder bank 1
(right-side) to final torque.

— Tighten bolts for camshaft chain sprocket for cylinder bank 2
(left-side) to final torque.

— Tighten bolts -arrows- at drive chain sprocket -1- for balance
shaft.

— Remove locking pin - 3359- , adapter - T40310- and locking
pin -T10060A- .

— Remove locking pin - T40237- .

Checking valve timing

A Caution

Irreparable damage can be caused ifthe camshaft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation

-arrow-, s 2. A4t

— Turn crankshaft two rotations until it is again positioned just TR
before “TDC”. ? : 4 M

— While turning in this direction, lock crankshaft -1- with locking
pin - T40237- . Tighten locking pin to 20 Nm.

A Caution

The crankshaft must be exactly in “TDC” position fo ensure
accurate valve timing adjustment.

¢ [f crankshaft has been turned past “TDC” position, turn
crankshatft two further rotations until it is again positioned
Just before “TDC’. Then turn further in the same direction
and lock crankshaft with locking pin - T40237- .

A15-11696

— Check that camshafts/on both cylinder heads are positioned
at “TDC".

» It should be possible to lock camshafts with locking pins -
T10060A- .
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— Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
by inserting locking pin - T10060A- in hole -arrow-.

— Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

q
1 | Note

& The adjustment is OK even'if the'locking pins-T10060A- are
difficult to insert.

& [fitis not possible fo insert the locking pins -T10060A%; repeat
the adjustment procedure = page 96 .

Remaining installation steps’'are carried 'out in reversessequence;

note the following:
— Remove locking pin - T40237- and locking pin - T10060A- .
— Install timing chain covers = page 68 .

— A4/A5: Install subframe cross brace = Running gear, axles,
steering; Rep. gr. 40 ; Subframe; Removing and installing
subframe cross brace .

Tightening torques
¢ - “2.1 Exploded view - camshaft timing chains”, page 77

¢ - “4.1 Exploded view - balance shaft”, page 48
¢ Plug for “TDC” marking = Item 19 (page 162)

2.7 Removing and installing drive chain for
high-pressure pump

Special tools and workshop equipment required

¢ Locking pin - T40245-

T40245

WO00-10207

¢ Locking pin - T40316- (not illustrated)
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Removing

— Remove camshaft timing chain = page 91 .

" Note

Mark position of guide rail - 1- for re-installation.

Detach guide rails -1, 2, 3- and tensioning rail -4-.

— Press tensioning rail of chain tensioner in direction of -arrow-
and lock chain tensioner by inserting locking pin -T40316- .

— Unscrew bolt -1- and remove tensioning rail.

— Detach chain sprocket for high-pressure pump slightly and re-
move'drive-chain for hightpressire pump!

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

— Lock chain sprocket for high-pressure pump in position using
locking pin - T40245- and fit drive chain for high-pressure
pump.

— Install camshaft timing chain = page 91 .

— Remove locking pin - T40245- for chain sprocket for high-
pressure pump.

Tightening torques

¢ - “2.2 Exploded view - drive chain for high-pressure pump”,

page 79

28 Installing intermediate drive

> “2.8.1 Installing intermediate drive for cylinder bank 1 (right-
side) and adjusting backlash”, page 101

= “2.8.2 Installing intermediate drive for cylinder bank 2 (left-side)
and adjusting backlash”, page 105

281 Installing intermediate drive for cylinder
bank 1 (right-side) and adjusting back-
lash

Special tools and workshop equipment required

2. Chain drive 1 01
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¢ TDC adjustment bar - 2068A-

¢ Setting tool - T40271-

¢ Adjustment pin - T40313-

Preparing tool

— Remove retaining ring -2- and take knurled screw -1- out of

TDC adjustment bar - 2068A- .

2068 A

T40271

e

4|

T40313

W00-11666

2068A

A15-11774
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Remove circlip -2- and take knurled screw -1- out.

— Slide knurled screw -1- from tool -T40271/1- into TDC adjust-

ment bar - 2068A- , as shown in illustration.

Procedure

Timing chain removed from camshafts.
Camshafts for cylinder bank 1 (right-side) installed.

Exhaust camshaft of cylinder bank 1 (right-side) locked at
“TDC” by inserting locking pin - T10060A- in hole -arrow-.

Backlash compensation assembly of exhaust camshaft for
cylinder bank 1 (right-side) locked in place with adjustment pin
- T40313- . Teeth of the two gears of exhaust camshaft must

aligh > page 139 .

T402711

A15-12085

2068A

A15-12086

A15-11636
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— Align flange -3- with eccentric washer -4- of intermediate drive.
* Marking -1- should align with notch -2-.
— Fitintermediate drive on cylinder head.

* Marking -1- and notch -2- must align with cast projection
-arrow- on cylinder head.

— Screw in bolt -5- for intermediate drive by hand until it makes
contact.

* |t should just be possible to turn the eccentric washer of the
intermediate drive without axial movement.

— Turn eccentric washer -3- by hand anti-clockwise -arrow- as
far as stop.

— Secure TDC adjustment bar - 2068 A- to cylinder head using
knurled screw -1-, as shown in illustration.

— Align caliper gauge of TDC adjustment bar - 2068A- with
marking -4- on eccentric washer, as shown in illustration, then
secure with locking bolt -2-.

— Turn eccentric.washer -1< clockwise -arrow- until line marking
-3-is aligned with TDC adjustment bar - 2068 A-, as illustrated.

— _Tighten bolt -2-, ensuring that eccentric washer remains in
setting position:

'l, Note

On some versions, there is no line marking on the eccentric wash-
er. If this is the case, a mark -2- must be made at a distance -a-
= 5.2 mm (o the right of the notch -1-.

A15-11633
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2.8.2 Installing intermediate drive for cylinder
bank 2 (left-side) and adjusting backlash

Special tools and workshop equipment required
¢ TDC adjustment bar - 2068A-

¢ Setting tool - T40271-

¢ Adjustment pin - T40313-

Preparing tool

~tcRemove retaining ring -2~ andtake-knurled screw = 1-out, of
TDC adjustment bar - 2068A- .

2068 A

T40271

e,

Ik

T40313

W00-11666

2068A

A15-11774
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— Remove circlip -2- and take knurled screw -1- out.

— Slide knurled screw -1- from tool -T40271/1- into TDC adjust-
ment bar - 2068A- , as shown in illustration.

Procedure
» Timing chain removed from camshafts.
» Camshafts for cylinder bank 2 (left-side) installed.

* Inlet camshaft of cylinder bank 2 (left-side) locked at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

+ Backlash compensation assembly.of inlet camshaft for cylin:
der bank 2 (left-side) locked in place with adjustment pin -
T40313- . The teethiofithe<twoigears-of-inleticamshaftmust

align > page 140 .

T40271N1

A15-12085

2068A

A15-12086
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— Align flange -3- with eccentric washer -4- of intermediate drive.
* Marking -1- should align with notch -2-.
— Fitintermediate drive on cylinder head.

* Marking -1- and notch -2- must align with cast projection
-arrow- on cylinder head.

— Screw in bolt -5- for intermediate drive by hand until it makes
contact.

* |t should just be possible to turn the eccentric washer of the
intermediate drive without axial movement.

— Turn eccentric washer -1- anti-clockwise -arrow- as far as
stop.

— Secure TDC adjustment bar - 2068 A- to cylinder head using
knurled screw -3-, as shown in illustration.

— Align caliper gauge of TDC adjustment bar - 2068A- with
marking -4- on eccentric washer, as shown in illustration, then
secure with locking bolt -2-.

— Turn eccentric washer -1- clockwise -arrow- until notch -3- is
aligned with TDC adjustment bar - 2068A- , as illustrated.

— Tighten bolt -2-, ensuring that eccentric washer remains in
setting position.

'], Note

On some Versions, 'there issnoliné marking on'the eccéntric wash-
er. If this is the case, a mark -2- must be made at a distance -a-
= 5.2 mm fo the right of the notch -1-.

A15-11633
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3 Cylinder head

= “3.1 Exploded view - cylinder head”, page 108

> “3.2 Exploded view - cylinder head cover”, page 110

= “3.3 Removing and installing cylinder head”, page 114

= “3.4 Removing and installing cylinder head cover”, page 121

= “3.5 Removing and installing seals for injectors”, page 125

> “3.6 Checking compression”, page 126

3.1 Exploded view - cylinder head

1 - Cylinder head gasket

Q0 Renewing = page 114
Q Identification
= page 109

Q Installation position:
part number must face
cylinder head

Q If renewed, change
coolant and engine oil

2 - Bolt

Q For
> ltem 3 (page 108)

0 23 Nm

3 - Bracket

O Not fitted on all models
4 - O-ring

O Renew after removing

5 - Coolant pipe
6 - Bolt
Q 9Nm

7 - Seal
O Renew after removing

8 - Bolt
Q 23 Nm

9 - Engine lifting eye
10 - O-ring
QO Renew after removing
11 - Coolant pipe
12 - Bolt

A15-115740

Q Tightening torque = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19 ; Coolant pipes;
Exploded view - coolant pipes

13 - Bolt

Q Correct sequence when slackening = page 115

QO Renew after removing

Q Tightening torque and sequence = page 109

1 08 Rep. gr.15 - Cylinder head, valve gear
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14 - Engine lifting eye
15 - Bolt

Q

23 Nm

16 - Cylinder head
Shown for cylinder bank 2 (left-side)
To prevent damage to glow plugs, always place cylinder head on a soft foam surface after removal.
Removing and installing = page 114

Checking for distortion = page 109

Cylinder heads must not be reworked on TDI engines
If renewed, change coolant and engine oil

a
a
a
a
a
a

Checking cylinder head for distortion

— Use straight edge 500 mm - VAS 6075- and feeler gauge to
measure cylinder head for distortion at several points.

* Max. permissible distortion: 0.1 mm.

* Cylinder heads must not be reworked on TDI engines.

Identification of cylinder head gasket

1- Part number
2- Holes

H

Note

¢ Cylinder head gaskets of different thicknesses are fitted de-
pending on the amount of piston projection = page 61 . If
renewing the cylinder head gasket only, the new gasket should
have the same identification as the old one.

& The gaskets for the left and right cylinder heads have different
shapes and cannot be interchanged.

Cylinder head - tightening torque and sequence

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1... 8- Screw in by hand until contact is made
2. -100.8- 35:Nm

3. -1... 84 50 Nm

4. -1 0.8- Turn 90° further

5. -1...8- Turn 90° further

6. temBr Turn-90°% further

VAS 6075

1 7 .
]
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3.2 Exploded view - cylinder head cover

= “3.2.1 Exploded view - aluminium cylinder head cover”,

page 110

> “3.2.2 Exploded view - plastic cylinder head cover”, page 112

3.21 Exploded view - aluminium cylinder head cover
1 - Gasket

Q For cylinder head cover

O Renew if damaged or
leaking

2 - O-ring
a 8x
QO Renew after removing

3 - Cylinder head cover

Q Shown for cylinder bank
2 (left-side)

0 Removing and installing
= “3.4 Removing and in-
stalling cylinder head
cover”’, page 121

] 20

4 - Nut P

Q Tightening torque and

sequence: 9 L

¢ = Fig. ““Aluminium cylinder

head cover, bank 1 (right- 8

side) - tightening torque 7

and sequence™ ,

page 111 5
¢ = Fig. ““Aluminium cylinder

head cover, bank 2 (left-

side) - tightening torque 5

and sequence™ 4

page/ 111
5 -'0-ring 3

Q Renew after removing 2
6 - Bolt 1

0 _9.Nm
7 - Qil filler neck
8 - Grommet
9 - Seal

Q Forfiller cap

0 Renew if damaged or leaking
10 - Filler cap
11 - Grommets

0 Renew if damaged or leaking
12 - Seal

Q Forinjector

QO Renewing = page 125

13 - Copper seal
O Renew after removing

1 1 0 Rep. gr.15 - Cylinder head, valve gear
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14 - O-ring
O Renew after removing
15 - Clamping piece
0 Removing and installing = “5.8 Removing and installing injectors”, page 255

16 - Bolt
Q Tightening torque = Item 3 (page 239)

17 - Injector
Q Observe rules for cleanliness = page 7
Q0 Removing and installing = page 255
18 - Bracket

19 - Bolt
a 7.5Nm
20 - Bolt
Q With seal
QO Renew if damaged or leaking
Q Tightening torque and sequence:

¢ > Fig. “Aluminium cylinder head cover, bank 1 (right-side) - tightening torque and sequence”™ , page 111

¢ - Fig. ““Aluminium cylinder head cover, bank 2 (left-side) - tightening torque and sequence™ , page 111

Aluminium cylinder head cover, bank 1 (right-side) - tightening
torque and sequence

— Tighten bolted connections in stages in the sequence shown:

Stage [Bolts, nuts, ball| Tightening torque

studs
1. -1 .0 11- Screw in by hand until contact is made
2. -1...11- |9 Nm

Aluminium cylinder head cover, bank 2 (left-side) - tightening tor-
que and sequence

— Tighten bolted connections in stages in the sequence shown:

Stage [Bolts, nuts, ball| Tightening torque

studs
1. -1 .0 11- Screw in by hand until contact is made
2. -1...11- |9 Nm

3. Cylinder head 1 1 1
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Bracket for SCR supply line - tightening torque
— Tighten bolt -arrow- to 9 Nm.

3.2.2 Exploded view - plastic cylinder head cover

1 - Gasket
Q For cylinder head cover 18 19

Q0 Renew if damaged or
leaking

2 - O-ring
a 8x
Q0 Renew after removing

3 - Cylinder head cover

Q Shown for cylinder bank
2 (left-side)

Q0 Removing and installing
= “3.4 Removing and in-
stalling cylinder head
cover’, page 121

4 - Nut 20
U Tightening torque and
sequence:
¢ = Fig. ““Plastic cylinder 9 o
head cover, bank 1 (right- 8
side) - tighteninggforque 21
and sequence”f, g ,
page 113 L= 29
¢ - Fig. “Plastic cylinder 6 Swogn gl
head cover, bank 2 (left- 5
side) - tightening torque ’
and sequence™ , 4 ol
page 114
5 - O-ring 3
QO Renew after removing 2
6 - Bolt 1
Q Thread-forming
[AEamE |

Q Fit and screw in bolt by
hand so that it is
screwed into old thread. Then tighten bolt to torque

Q 5Nm
7 - Oil filler neck
8 - Grommet

9 - Seal
Q Forfiller cap

1 1 2 Rep. gr.15 - Cylinder head, valve gear
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Q0 Renew if damaged or leaking
10 - Filler cap
11 - Grommets
Q0 Renew if damaged or leaking
12 - Seal
O For injector
4 Renewing = page 125
13 - Copper seal
QO Renew after removing
14 - O-ring
QO Renew after removing
15 - Injector
Q Observe rules for cleanliness = page 7
4 Removing and installing = page 255
16 - Clamping piece
4 Removing and installing = “5.8 Removing and installing injectors”, page 255
17 - Bolt
Q Tightening torque = Item 3 (page 239)
18 - Bracket
19 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 6Nm
20 - Bolt
Q With seal
Q Renew if damaged or leaking
U Tightening torque and sequence:

¢ - Fig. “Plastic cylinder head cover, bank 1 (right-side) - tightening torque and sequence”™ , page 113

¢ > Fig. “Plastic cylinder head cover, bank 2 (left-side) - tightening torque and sequence™ , page 114
21 - Bolt
d 6 Nm

22 - Bracket
O For SCR supply line

Plastic cylinder head cover, bank 1 (right-side) - tightening torque
and sequence

— | Tighten bolted connections in stages in the sequence shown:

Stage |Bolts;nuts, ball | Tightening torque

studs
1 HCobds Screw in by handuntil.contactiss-made
2. Aoricdd+, 2|8 Nm

3. Cylinder head 1 1 3



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

Plastic cylinder head cover, bank 2 (left-side) - tightening torque
and sequence

— Tighten bolted connections in stages in the sequence shown:

Stage |Bolts, nuts, ball| Tightening torque
studs
1. -1...11- Screw in by hand until contact is made
2. -1...11- |8 Nm
3.3 Removing and installing cylinder head

= “348.1 Removing cylinder head - bank 1 (right-side)”,
page 114

> “3.8.2 Removing cylinder head - bank 2 (left-side)”, page 116

= “3.3.3 Installing cylinder head”, page 118

3.3.1 Removing cylinder-head - bank 1 {right-
side)

Special tools and workshop equipment required

¢ Hose clip pliers - VAS 6362-

Procedure
— Remove intake manifold (top section) = page 228 .

— Remove camshaft timing chain from camshaft timing chain
sprockets
= “2.5 Removing camshaft timing chain from camshafts”, page
81.

— Remove camshafts (right-side)
= “4.4 Removing and installing camshaft”, page 136 .

q
1 | Note

& [fbolf -arrow- has been loosened, backlash must be re-adjus-
ted = page 101 .

¢ Only loosen bolt when renewing cylinder head and fitting in-
termediate drive on new cylinder head.

— Unbolt coolant pipe (front) and disconnect from thermostat
housing = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail;
Rep. gr. 19 ; Coolant pipes; Removing and installing coolant

pipes .

VAS 6362

WO0-11227

A15-11768

1 1 4 Rep. gr.15 - Cylinder head, valve gear
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— Remove bolts -arrows- and move coolant connection -1- to
one side.

— Remove bolts -arrows- and move coolant pipe (top right) -1-
to side.

— Remove bolt -2- from retaining clamp for high-pressure pipe.

Remove guide pin -1-.

Secure,clamp,-T40309/2- to cylinder head with fitted bolt -
T40309/3-, as shown in illustration.

Support tensioning rail by tightening knurled screw -3- of
bracket-T40309/1-untilclamp <T40309/2+ makes contactwith
tensioning rail.

Loosen guide pin -2- and unscrew it by hand.

'], Note

To avoid damaging the thread in the cylinder head, it must be
possible to unscrew the guide bolt for the tensioning rail easily. If
necessary, tighten knurled screw -3- further slightly.

— Loosen knurled screw -3-, unscrew fitted bolt -T40309/3- and
detach clamp -T40309/2- .
— Slacken cylinder head bolts in the sequence -1 ... 8-.

— Remove bolts and carefully take off cylinder head.

A Caution

Risk of damage to glow plugs when putting down cylinder
head.

¢ After removal, the cylinder head must not be put down on
the gasket side with the glow plugs still installed, because
the glow plugs project slightly beyond the gasket surface.

— Seal off all open passages in the intake and exhaust system
with clean cloths or plugs (thoroughly cleaned) from engine
bung set - VAS 6122- .

BLAS
L N

3. Cylinder head 1 1 5
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3.3.2 Removing cylinder head - bank 2 (left-
side)

Special tools and workshop equipment required

¢ Hose clip pliers - VAS 6362-

VAS 6362

WiO0-11227

Procedure
— Remove intake manifold (top section) = page 228 .

— Remove camshaft timing chain from camshaft timing chain
sprockets
= "2.5 Removing/amshaft timing chain from camshafts”, page
81.

— Remove camshafts (left-side)
> 4.4 Removingand installing. camshaft’; page. 136

(]
'., Note

& [fbolf -arrow- has been loosened, backlash must be re-adjus-
ted = page 105 .

¢ Only loosen bolt when renewing cylinder head and fitting in-
termedjate drive on new cylinder head.

— Release hose clip -arrow- and disconnect coolant hose for in-
jector for reducing agent - N474- .

A15-12087
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— Remove bolts -arrows- and move coolant connection -1- to
one side.

— If fitted, remove bolt -2- at retaining clamp for vacuum line.

— Slacken cylinder head bolts in the sequence -1 ... 8-.

— Remove bolts and carefully take off cylinder head; pay atten-
tion to vacuum hoses and electrical wiring.

A Caution

Risk of damage to glow plugs when putting down cylinder
head.

¢ After removal, the cylinder head must not be put down on
the gasket side with the glow plugs still installed, because . '
the glow plugs project slightly beyond the gasket surface. N~ 7

— Sealoffiallopenpassagestin the intake and exhaust system
with clean cloths or plugs (thoroughly cleaned) from engine
bung set - VAS 6122- |

3. Cylinder head 1 1 7
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3.3.3 Installing cylinder head

Procedure

q
@ | Note

& [fbolf -arrow- has been loosened, backlash must be re-adjus-
ted = page 105 .

¢ Only loosen bolt when renewing cylinder head and fitting in-
termedjate drive on new cylinder head.

& llustration shows the intermediate drive for cylinder bank 2
(left-side) as an example.

A Caution

Risk of damage o sealing surfaces.

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

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

Risk of damage to cylinder block.

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

Risk of leaks at cylinder head gasket.

¢ 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 cylinderhead gasketvery carefully fo prevent
damage fo the silicone coating or the indented area of the
gasket.

Risk of damage to openvalves:

¢ When installing an exchange cylinder head, the plastic
protectors fitted toprotect the gpen valves should not be
removed until the cylinder head is readly fo be fitted.

Risk of damage lo valves and piston crowns after working on
valve gear.

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

1 1 8 Rep. gr.15 - Cylinder head, valve gear
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1-
2 -

| Note

After removing, renew bolts tightened with specified fightening
ang/e

Renew self-locking nuts, as well as seals, gaskets and O-rings
after removing.

Cylinder heads must not be reworked on TDI engines.

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

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

After fitting a new cylinder head or cylinder head gasket,
change engine oil and coolant in entire cooling system.

Note cylinder head gasket identification:
Part number

Holes

| Note

If the cylinder head gasket or cylinder head have been re-
newed, select the new cylinder head gasket according to the
number of holes on the old gasket.

If parts of the crankshaft drive have been renewed, select the
new cylinder head gasket by measuring the piston projection
at “TDC” = page 61 .

The gaskets for the left and right cylinder heads have different
shapes and cannot be inferchanged.

Place cylinder head gasket in position.
Pay attention to dowel sleeves -arrows- in cylinder block.

Installation position of ¢ylinder’headgasket: the word
“oben” (top) or the part number should face towards the cyl-
inder head.

Fit cylinder head.
Tighten cylinder head bolts = page 109 .

B Note

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

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

3. Cylinder head 1 1 9
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Cylinder head, bank 1 (right-side):
— Screw in and tighten guide pin -1- for guide rail by hand.

— Secure clamp -T40309/2- to cylinder head with fitted bolt -
T40309/3- , as shown in illustration.

— Align tensioning rail with threaded hole for guide pin in cylinder
head; to do so, screw in knurled screw -3- of bracket T40309/1
until clamp -T40309/2- adjusts tensioning rail into installation
position.

— Screw in and tighten guide pin -2- by hand.

A15-11764

1 | Note

To avoid damaging the thread in the cylinder head, it must be
possible to screw in the guide bolt for the tensioning rail easily. If
necessary, tighten or loosen fitted bolt -T40309/3- further slightly.

— Loosen knurled screw -3-, unscrew fitted bolt -T40309/3- and
detach clamp -T40309/2- .

— Install coolant pipe (front and top right) = 6-cylinder TDI en-
gine, 3.0 Itr. 4-valve common rail; Rep. gr. 19 ; Coolant pipes;
Removing and installing coolant pipes .

Both sides (continued):

— Install camshafts
= “4.4 Removing and installing camshaft”’, page 136 .

? | Note

If the cylinder head was renewed, you must install the intermedi-
ale drive and re-adjust the backlash > page 101 .

— Install camshaft timing chain = page 81 .

— Install intake manifold (top section) = page 228 .

— Change coolant > 6-cylinder TDI engine, 3.0 ltr. 4-valve com-
mon rail; Rep. gr. 19 ; Cooling system/coolant; Draining and
filling cooling system .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve'commonrrail;Reprgr. 15 ; Cylinder head; Removing
and installing cylinder head .

Tightening torques
¢ > “3.1 Exploded view - cylinder head”, page 108

¢ orFig.iCylinder-head:- tightening torque and. sequencel’™.,
page 109

1 20 Rep. gr.15 - Cylinder head, valve gear
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3.4 Removing and installing cylinder head
cover

= “3.4.1 Removing cylinder head cover - bank 1 (right-side)”, page

121

= “3.4.2 Removing cylinder head cover - bank 2 (left-side)”, page

122

> “3.4.3 Installing cylinder head cover”, page 124

3.4.1 Removing cylinder head cover - bank 1
(right-side)

Special tools and workshop equipment required

¢

Removal lever - 80-200-

Removing

Preparatory.worksmay be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 15;
Cylinder head; Removing and installing cylinder head cover .

Remove high-pressure reservoir (rail) = page 267 .
Remove injectors = page 255 .
Unplug electrical connector for Hall sender - G40- -item 1-.

Detach electrical connectors -2- from bracket and move elec-
trical wiring harness clear at cylinder head cover using remov-
al lever - 80-200- .

80-200

WiOn-111456

3. Cylinder head 1 21
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Press release tabs on both sides and disconnect crankcase
breather hose -2-.

Remove bolts -arrows- and detach resonator -1-.

If necessary, remove bolt -arrow- and detach engine lifting eye
-1-.

— If necessary, unplug electrical connector -arrow-.
— If fitted, detach noise insulation.

— Use a vacuum cleaner to remove any residue left by the noise
insulation.

— Loosen bolts in the sequence -11 ... 1-; to do so, counterhold
at centre hex studs for camshaft bearing caps. (lllustration
shows aluminium cylinder head cover.)

— Remove cylinder head cover; pay attention to electrical wiring
and noise insulation for electric compressor if necessary.

Installing = “3.4.3 Installing cylinder head cover”, page 124

3.4.2 Removing cylinder-head cover ~ bank 2
(left-side)

Special tools and workshop equipment required

|

-

-

3
1 3 ) 2]
3 = - - &
A15-1216
= ) ul

-~

i
|(1-:'

<
—
]

_—
) i)
»
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L4

Removal lever - 80-200-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 15;
Cylinder head; Removing and installing cylinder head cover .

Remove high-pressure reservoir (rail) > page 267 .
Remove injectors = page 255 .

Remove intake manifold flap motor - V157- = page 234 .
Unscrew bolt -2- and release screw-type clip.

Detach injector for reducing agent - N474- -item 1- and place
to one side.

Unplug electrical connectors on glow plugs for cylinder bank
2 (left-side).

Unplug electrical connector -1-.

Remove bolt -2- and move pressure differential sender 2 -
G524- clear.

80-200

WiOn-111456

b \..n e
A26-11725

£ -
B
B -
I
- i
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— Detach electrical connector -3- for exhaust gas recirculation
temperature sensor - G98- -item 2- from bracket, unplug and & |
move electrical wiring clear. A N < =

P 3
— Move electrical wiring and SCR supply line clear. @ :
— Detach noise insulation. & 2 >

— Use a vacuum cleaner to remove any residue left by the noise
insulation.

— Loosen bolts in the sequence -11 ... 1-; counterhold at centre
hex studs for camshaft bearing caps (shown on aluminium
cylinder head cover).

— Remove cylinder head cover; pay attention to electrical wiring
and noise insulation for electric compressor if necessary.

Installing = “3.4.3 Installing cylinder head cover”, page 124

343 Installing cylinder head cover
Special tools and workshop equipment required

¢ Sealant > Electronic parts catalogue
Procedure

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

[ ]
1 | Note

¢ Renew O-rings after removing.
& Renew gasket for cylinder head cover if damaged.

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

? | Note

Note expiry date of sealant.

— Cut off nozzle of tube at front marking (nozzle & approx.
2 mm).

A17-0081
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Apply sealant bead -arrows- at each joint between cylinder
head and timing chain cover (top left).

Width of sealant beads: approx. 2 mm.
Tighten bolts and nuts for cylinder head cover.

If previously removed, install intake manifold flap motor -
V157- = page 234 .

Install injectors = page 255 .
Install high-pressure reservoir (rail) = page 267 .
Check fuel system for leaks = page 218 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 15 ; Cylinder head; Removing
and installing cylinder head cover .

Tightening torques

¢ > Fig. ““Aluminium cylinder head cover, bank 1 (right-side) -
tightening torque and sequence”™ , page 111

¢ - Fig. ““Aluminium cylinder head cover, bank 2 (left-side) -
tightening torque and sequence™ , page 111

¢ > Fig. “Plastic cylinder head cover, bank 1 (right-side) - tight-
ening torque and sequence™ , page 113

¢ - Fig. “Plastic cylinder head cover, bank 2 (left-side) - tight-
ening torque and sequence™ , page 114

¢ > “3.1 Exploded view - cylinder head”, page 108

¢ - “1.1 Exploded view - turbocharger”, page 202

¢ Body brace = Running gear, axles, steering; Rep. gr. 40 ;
Suspension strut, upper links; Exploded view - suspension
strut, upper links

3.5 Removing and installing seals for injec-

tors

Special tools and workshop equipment required

*

*

Carrier - 3390-

Pliers -VAS 211 007- (not illustrated)

Procedure

Injector removed = page 255 .

Wion-11139
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— Pull off seal -1- using pliers -VAS 211 007- -arrow-.

— Drive in new injector seal as far as stop using socket, AF 24 -
T10361<and'short extension > 1=

— Installinjector = page 255 -

— A1E11752

3.6 Checking compression
Special tools and workshop equipment required

¢ Compression tester - V.A.G 1763- with adapter - V.A.G
1763/8- V.A.G 1763

WOO-11177

Procedure
» Engine oil temperature approx. 30° C

+ Battery voltage at least 12.5V

A Caution

Incorrect handling of ceramic glow plugs can cause engine
damage.

¢ Observe safety precautions = page 5 .

— Remove all glow plugs = page 322 .

1 26 Rep. gr.15 - Cylinder head, valve gear
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Unplug electrical connector -arrow- at fuel pressure regulating
valve - N276- on high-pressure reservoir (rail) (cylinder bank
1, right-side).

Briefly start engine to relieve fuel pressure in high-pressure
reservoir (rail).

Screw in adapter - V.A.G 1763/8- in place of corresponding
glow plug and connect compression tester - V.A.G 1763- .
(Using the compression tester = Operating instructions .)

Have a second mechanic operate starter until tester shows no
further pressure increase.

Repeat procedure on each cylinder.

Compression pressure bar
When new 28 ...33
Wear limit 21
Maximum difference between cylinders 5
Assembling

Assembly is performed in reverse sequence; note the following:

Install glow plugs = page 322 .

Erase any entries in engine control unit event memory result-
ing from work performed = Vehicle diagnostic tester.

3. Cylinder head 1 27
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4 Valve gear

> “4.1 Exploded view - valve gear”, page 128

= “4.2 Measuring axial clearance of camshaft’, page 134

= “4.3 Measuring radial clearance of camshaft”, page 135

= “4.4 Removing and installing camshaft”, page 136

= “4.5 Removing and installing valve stem oil seals”, page 149

4.1 Exploded view - valve gear

1-Valve

Q Do not machine, only
grinding-in is permitted

Mark installation posi-
tion for re-installation

Checking = page 158
Valve dimensions

=> page 158

Checking valve guides
=> page 157

2 - Cylinder head

Q Shown for cylinder bank
2 (left-side)

Q Checking valve guides
=> page 157

O Machining valve seats
=> page 157

3 - Valve stem oil seal
Q Renewing = page 149
4 - Valve spring

o 00 U

5 - Valve spring plate

6 - Hydraulic compensation el-
ement

Q Clipped into roller rocker
finger -item 9-

U« Mark installation posi-
tion for re-installation

O, Lubricate contact'surfa~
ces before installing
7 - Securing clip
O Not supplied separately
@“'Check for'firm-attach-
ment

8 - Roller rocker finger

ocooUo0oo

AlE12ME

Mark installation position for re-installation

Check roller bearings for ease of movement

Lubricate contact surfaces before installing

Assembly: attach to hydraulic compensation element -item 7- using securing clip -item 8-
Installation position = page 133

1 28 Rep. gr.15 - Cylinder head, valve gear
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9 - Valve cotters

10 - Dowel sleeves
Q Only for bearing cap (gearbox end) with camshaft thrust bearing

11 - Bearing pedestal
QO Removing and installing = “4.4 Removing and installing camshaft”, page 136
U Note installation position

12 - Inlet camshaft

Allocation = Electronic parts catalogue
Removing and installing = page 136
Renewing = page 145

Measuring axial clearance > page 134
Measuring radial clearance = page 135
Runout: max. 0.01 mm

13 - Support bracket
U.__For.clamping piece
U Only for cylinder bank 1 (right-side)
O Cleanthreads/and threaded holes; they must be free of oil and grease
Q= Tighteningtorque = ltem 1 (page 239)

o000 uod

14 - Thrust bearing

15 - Bearing cap
O Removing and installing = “4.4 Removing and installing camshaft”’page 136
8" Note installation-position

16 - Bolt
Q With shoulder for clamping piece
O Renew after removing
Q Clean threads and threaded holes; they must be free of oil and grease
Q Tightening torque and sequence = page 132

17 - Bolt
QO Renew after removing
O Clean threads and threaded holes; they must be free of oil and grease
Q Tightening torque and sequence = page 132

18 - Centre hex stud
Q With shoulder for clamping piece
O Renew after removing
Q Clean threads and threaded holes; they must be free of oil and grease
Q Tightening torque and sequence = page 132

19 - Thrust bearing

20 - Exhaust camshaft

Allocation > Electronic parts catalogue

Removing and installing = “4.4.1 Removing and installing camshaft”, page 136
Renewing = “4.4.2 Renewing camshaft’, page 145

Measuring axial clearance = page 134

Measuring radial clearance = page 135

Runout: max. 0.01 mm

(I Wy I Iy Wy

21 - Dowel sleeves
Qa Only for bearing pedestal (gearbox end) with camshaft thrust bearing
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A - camshaft bearing - tightening torque and sequence, method
1

These instructions apply to:
+ Timing chain detached from camshaft chain sprocket

» sintermediate driverremoved

'], Note

Clean threads and threaded holes, they must be free of oil and
grease:

— Tighten bolts in stages in'the sequence shown:

Stage 1
Bolts Tightening torque
-1...4- Screw in by hand until bolt heads make con-
tact with bearing caps

— Only if intermediate drive is installed: Check that splines of
camshaft -4- and intermediate drive -5- mesh. If necessary,
push down mounting bracket -2- with your hand and screw in
bolt -3- by hand until it makes contact.

A WARNING

The components of the backlash compensation assembly are
under spring tension. This can cause injury.

¢ Do NOT remove locking pin - T10060A- .

¢ Do NOT remove assembly aid -1- (only for new cam-
shatfts).

¢ Do NOT remove adjustment pin - T40313- (for re-installing
used camshaffts).

>

T10060A 4

| A15-12147

A Caution

Risk of excess strain when tightening camshaft bearings.
¢ Do NOT remove cable ties -6-.

Stage 2
Bolts Tightening torque
-1...4- Continue tightening 1 turn at a time in several
stages until all bearing caps make full con-
tact with cylinder head and a torque of 3 Nm
is reached
-1...4- 3 Nm

1 30 Rep. gr.15 - Cylinder head, valve gear
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Stage 3
Bolts Tightening torque
-1...8- 3 Nm
Stage 4
Bolts Tightening torque
-1...4- 3 Nm (this step is performed to allow for set-
tling of components)
Stage 5
Bolts Tightening torque

-1...12- 3 Nm
-1...12- Turn 45° further

Roller rocker fingers - installation position

A Caution | ' X l

Risk of engine damage if roller rocker fingers are installed in-
correctly.

¢ Check that roller rocker fingers are installed in the correct
position.

— Remove cable ties.

A15-11932
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B - camshaft bearing - tightening torque and sequence, method
2

These instructions apply to:
+ Timing chain drive fully installed

'], Note

Clean threads and threaded holes, they must be free of oil and
grease.

— Tighten bolts in stages in the sequence shown:

Stage 1
Bolts Tightening torque
-1...4- Screw in by hand until bolt heads make con-
tact with bearing caps

— Check that splines of camshaft -4- and intermediate drive -5-
mesh. If necessary, push down mounting bracket -2- with your
hand and screw in bolt -3- by hand until it makes contact.

— Remove locking pin - T10060A- .
— If a new camshaft is being installed, detach assembly aid -1-.

— If a used camshaft is being re-installed, remove adjustment
pin - T40313- .

| [A1511889

A Caution

Risk of excess strain when tightening camshaft bearings.
¢ Do NOT remove cable ties -6-.

A1512147

Stage 2
Bolts Tightening torque
-1...4- Continue tightening 1 turn at a time in several
stages until all bearing caps make full con-
tact with cylinder head and a torque of 3 Nm
is reached
-1...4- 3 Nm
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Stage 3
Bolts Tightening torque
=1..48- 3 Nm
Stage 4
Bolts Tightening torque
-1...4- 3 Nm (this step is performed to allow for set-
tling of components)
Stage 5
Bolts Tightening torque

-1...12- 3 Nm
-1...12- Turn 45° further

Roller rocker fingers - installation position

A Caution | ' X l

Risk of engine damage if roller rocker fingers are installed in-
correctly.

¢ Check that roller rocker fingers are installed in the correct
position.

— Remove cable ties.

A15-11932
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4.2

Measuring axial clearance of camshaft

Special tools and workshop equipment required
¢ Universal dial gauge bracket - VW 387-

¢ Dial gauge - VAS 6079-

¢ Adjustment-pin.--T40313-

Procedure

Remove camshafts = page 136 .
Mark allocation of roller rocker fingers for re-installation.

Carefully remove roller rocker fingers and place them on a
clean surface.

Move camshafts into installation position and tighten bolts on
outer camshaft bearings to 9 Nm.

VW 387

VAS 6079
T40313

W00-11666
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— Lock backlash compensation assembly of inlet and exhaust
camshafts into place with adjustment pin - T40313- .

» Teeth of the two gears of exhaust camshaft must align
=> page 139.

'], Note

Exhaust camshaft for cylinder bank 1 (right-side) is shown as an
example.

— Secure dial gauge - VAS 6079- with universal dial gauge
bracket - VW 387- to cylinder head as shown in illustrations.

Axial clearance (inlet camshaft)
» Specification: 0.0682 ... 0.0750 mm.

Axial clearance (exhaust camshaft)
» Specification: 0.0682 ... 0.0750 mm.

4.3 Measuring radial clearance of camshaft

Special tools and workshop equipment required

¢ Plastigauge

Procedure

— Remove camshafts = page 136 .

— Mark allocation of roller rocker fingers for re-installation.

— Carefully remove roller rocker fingers and place them on a
clean surface.

— Clean bearings and bearing journals.

A15-11636

S | A15-11756
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Place alength of Plastigauge corresponding to the width of the
bearing on the bearing journal or bearing shell to be measured.

The Plastigauge must be positioned in the centre of the bear-
ing.

Re-insert camshafts with camshaft bearings and tighten with-
out rotating camshafts.

Remove camshafts with camshaft bearings again.
Compare width of Plastigauge with measurement scale.

Radial clearance:

New: 0.037 ... 0.063 mm.

4.4 Removing and installing camshaft

= “4.4.1 Removing and installing camshaft”, page 136

= “4.4.2 Renewing camshaft”, page 145

441 Removing and installing camshaft

Special tools and workshop equipment required
¢ Locking pin - T10060A- (2x)

¢ Open-end spanner 16 mm - T10447-

T10060 A

Wog-11211

T10447

Woo-10912
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¢ Locking pin - T40237-

¢ Wrench, 21 mm - T40263-

¢ Adjustment pin - T40313-

¢ Adapter - T40314-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDEengine; 3:0 Itrr 4-=valveccommon:rail; Rep. gr.od51
Valve gear; Removing and installing camshaft .

T40237

T40263
T40313

W00-11666

T40314

W00-11649
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— Remove corresponding cylinder head cover
= “3.4 Removing and installing cylinder head cover’,
page 121 .

— Remove noise insulation (front)/one-piece noise insulation =
General body repairs, exterior; Rep. gr. 66 ; Noise insulation;
Removing and installing noise insulation .

A4/A5: Remove subframe cross brace = Running gear, axles,
steering; Rep. gr. 40 ; Subframe; Removing and installing sub-
frame cross brace .

— Unscrew plug -arrow- from sump (top section).

@ Note

To do this on A4/A5 vehicles, the subframe cross brace must be
lowered; while doing so,.do"not press thejointpin.of the guide link
out of the tapered seat'= Running gear, axles, steering; Rep. gr.
40 ,; Subframe; Removing and installing subframe cross brace .

A Caution

Irreparable damage can be caused ifthe camshaft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation
-arrow-.

— Use wrench, 21 mm - T40263- and adapter -T40314- to turn
crankshaft until vibration damper is at “TDC” position. (lllus-
tration shows vehicle with alternator.)

* Mark (stuck on) -1- must be vertical and aligned with arrow
marking on coolant pump.

A15-11703
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— While turning in this direction, lock crankshaft -1- with locking
pin - T40237- . Tighten locking pin to 20 Nm.

A Caution

The crankshaft must be exactly in “TDC” position fo ensure
accurate valve timing adjustment.

¢ [f crankshaft has been turned past “TDC” position, turn
crankshatft two further rotations until it is again positioned
Just before “TDC’. Then turn further in the same direction
and lock crankshaft with locking pin - T40237- .

» It should be possible to lock camshafts with locking pins -
T10060A- . If not, turn crankshaft 360° further in direction of
engine rotation.

Camshafts for cylinder bank 1 (right-side):

— Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
by inserting locking pin - T10060A- in hole -arrow-.

'], Note

If exhaust camshatft of cylinder bank 1 (right-side) cannot be
locked, use open-end spanner (16 mm) - T10447- to turn cam-
shaft chain sprocket slightly back and forth, as shown.

— Lock backlash compensation assembly of exhaust camshaft
in place by inserting adjustment pin - T40313- into sprocket as
far as groove -arrow- and turning it 90° anti-clockwise.

Y

R

A15-11636
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Camshafts for cylinder bank 2 (left-side):

— Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

Q, Note

If inlet camsharft of cylinder bank 2 (left-side) cannot be locked,
use open-end spanner (16 mm) - T10447- to turn camshaft chain
sprocket slightly back and forth, as shown.

— Lock backlash compensation assembly of inlet camshaft in
place:by inserting.adjustment pin - T40313- into sprocket as
far as groove -arrow- and turning it 90° anti-clockwise.

A15-11637
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Both sides (continued):

— Wrap one cable tie -arrows- on each side around bearing ped-
estal and bearing cap and secure.

q
2 | Note

& Fitcable ties tightly, aligning them so that bolts on bearing cap
can be slackened/tightened.

& With the cable ties it is possible fo detach the camshafts fo-
gether with the camshaft bearings. This prevents components
from being interchanged and ensures that the “TDC” position
/s maintained.

@ | Note

Mark allocation of bolts for re-installation.

— Unscrew bolts in several stages one turn at a time in sequence
-12 ... 1- until all camshaft bearings are clear.

@ | Note

Make sure you do not damage the roller rocker fingers and hy-
draulic compensation elements when removing the camshafts.

— Carefully detach camshaft bearings together with camshafts.

A15-11681

A Caution

Do NOT interchange components!
¢ Do not release cable ties until after re-installation.

— If necessary for additional work, mark roller rocker fingers and
hydraulic compensation elements for re-installation, remove
them and place them on a clean surface.

Installing
[
@ | Note

Clean threads and threaded holes, they must be free of oil and
grease.
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Requirements

» Crankshaft locked in “TDC” position with locking pin -
T40237- .

» Exhaust camshaft for cylinderbank 4 (right-side) and inlet
camshaft for‘eylinderbank=2"(left=side) locked at “TDC” by in-
serting locking pin - T10060A- in hole.

+ Backlash compensation assembly of exhaust camshaft for
cylinder bank 1 (right-side) and inlet camshaft for cylinder bank
2 (left-side) locked in place with adjustment pin - T40313- .

@ Note

New camshafis are supplied with an assembly aid which is inser-
ted in place of the adjustment pin -T40313- .

A15-11636
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Check installation position of dowel sleeves:

Dowel sleeves -arrows- must be inserted in holes in bearing
pedestals “X4” and “X2” = page 147 .

Dowel sleeves must engage in holes in cylinder head.

A WARNING

The components of the backlash compensation assembly are
under spring tension. This can cause injury.

¢ Do NOT remove locking pin - T10060A- .

¢ Do NOT remove assembly aid -1- (only for new cam-
shaffts).

¢ Do NOT remove adjustment pin - T40313- (for re-installing
used camshafis).

Fit camshafts and camshaft bearings (secured with cable ties
-arrows-) on cylinder head.

? | Note

The cable ties help to keep the camshafts and camshaft bearings
straight when they are tightened, and fo keep both camshafts in
“TDC” position respective to one another.

Push bearing mounting “X4” -item 1- down fully by hand until
it makes contact with cylinder head; pay attention to dowel
sleeve when doing so.

Doing this ensures that the fitting sleeves reach their installa-
tion position in the cylinder head, and that, if the intermediate
drive is installed, the splines of the exhaust camshaft for cyl-
inder bank 1 (right-side) and the inlet camshaft for cylinder
bank 2 (left-side) engage in the splines of the intermediate
drive.

At the same time, the front part of the bearings is lifted by dis-
tance -a-,'as shown for bearing “X1” -item 2-.

Tightening'the bolts against the tension of the valve springs
will bring the front three bearings into a position where they
make contact.

Tighten bolts for camshaft bearings:
Timing chain drive fully installed = page 132

Timing chain removed from camshaft sprocket, or intermedi-
ate drive removed = page 130

A15-12142

100004
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Checking valve timing (complete timing chain drive must be in-
stalled during check):

A Caution

Irreparable damage can be caused if the camshaft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation
-arrow-.

— Turn crankshaft two rotations until vibration damper is at

“TDC” position again.

— While turning in this direction, lock crankshaft -1- with locking
pin - T40237- . Tighten locking pin to 20 Nm.

A Caution

The crankshaft must be exactly in “TDC” position fo ensure
accurate valve timing adjustment.

¢ If crankshaft has been turned past “TDC” position, turn
crankshatft two further rotations until it is again positioned
Just before “TDC’. Then turn further in the same direction
and lock crankshaft with locking pin - T40237- .

— Check that camshafts on both cylinder heads are positioned
at “TDC”.

* It should be possible to lock camshafts with locking pins -
T10060A- .

— Lock exhaust camshaft of cylinder bank 1 (right-side) at “TDC”
by inserting locking pin - T10060A- in hole -arrow-.

1 44 Rep. gr.15 - Cylinder head, valve gear



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

— Lock inlet camshaft of cylinder bank 2 (left-side) at “TDC” by
inserting locking pin - T10060A- in hole -arrow-.

? | Note

The timing adjustment is O.K. even if locking pin -T10060A- is
difficult.fo insert oriif a 3.5:mm & drill bit can be inserted instead
of locking pin - T10060A- (wrap insulating tape around the fip and
sharp edges of the drill bit fo profect against injury).

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

— Remove locking pin--T40237-:

— Install cylinder head cover
= “3.4 Removing and installing cylinder head cover”,

page 121 .
— A4/A5: Install subframe cross brace = Running gear, axles,

steering; Rep. gr. 40 ; Subframe; Removing and installing
subframe cross brace .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 15 ; Valve gear; Removing and
installing camshaft .

A Caution

Risk of damage (o 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.

A15-12138

Tightening torques
¢ - “4.1 Exploded view - valve gear”, page 128
¢ Plug for “TDC” marking = ltem 19 (page 162)

¢ = General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

44.2 Renewing camshaft
Special tools and workshop equipment required
¢ Adjustment pin - T40313-

T40313

W00-11666
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Removing

Remove camshafts
> “4.4.1 Removing and installing camshaft”, page 136 and
place them on a clean surface.

Lock backlash compensation assembly of inlet camshaft for
cylinder bank 1 (right-side) and exhaust camshaft for cylinder
bank 2 (left-side) in place by inserting adjustment pin -
T40313- into sprocket as far as groove -arrow- and turning it
90° clockwise.

? | Note

The backlash compensation assembly of the exhaust camshaft
for cylinder bank 1 (right-side) and inlet camshatft for cylinder bank
2 (left-side) was lockedin place with adjustrment pins +T403713~
during removal and must remain locked in place.

A Caution

Warning! Risk of damage to engine.

¢ Check markings on bearing caps and bearing pedestals,
as shown below.

¢ Mark bearing caps and bearing pedestals if no markings
have yet been made.

Remove cable ties from camshaft bearings.
Remove locking pin - T10060A- .

Detach bearing caps -3- from bearing pedestals -1-.
Remove camshafts and detach thrust bearings -2, 4-.

Thrust bearings are only installed on mounting bracket “X2”
=> page 147 .

Remove adjustment pin - T40313- from camshaft being re-
newed.

A15-11638

A15-12041
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Installing

To prevent installation at the wrong locations, the camshaft bear-
ing pedestals and bearing caps are marked:

» Backlash compensation assembly of camshaft sprockets
lockediin place with,adjustment pin - T40313- (for re-installing
used camshafts) / assembly.aid (for installing new camshafts)

» Exhaust side 'markings: Markings on camshaft bearings face
exhaust manifolds.onleft-and right.

A15-12040

* Rear markings: Markings on camshaft bearings face rear-
wards towards camshaft sprockets.

A15-11632

Allocation of camshaft bearings
Cylinder bank 1 (right-side) Cylinder bank 2 (left-side) Installation position
R1/R1 L1/L1 Front
R2/R2 L2/L2 Front centre
R3/R3 L3/L3 Rear centre
R4/R4 L4/L4 Rear

— Place bearing pedestals on a clean surface, paying attention
to allocation = page 147 .

— Place camshafts onto bearing pedestals, paying attention to
markings.
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Cylinder bank 1 (right-side):

» Marking -A- for inlet camshaft must be between the two mark-
ings -B- for exhaust camshaft, as shown in illustration.

— Lock exhaust camshaft at “TDC” by inserting locking pin -
T10060A- in hole.

Cylinder bank 2 (left-side):

» Marking -A- for exhaust camshaft must be between the two
markings -B- for inlet camshaft, as shown in illustration.

T10060A

— Lock inlet camshaft at “TDC” by inserting locking pin -

T10060A- in hole.

Both sides (continued):

— Bring thrust bearings -2, 4- into installation position on cam-
shafts.

— Place bearing cap -3- onto bearing pedestal -1-, paying atten-
tion to allocation.

« Both dowel sleeves -arrows- must be inserted in holes in bear-
ing pedestal “X2”.

» Dowel sleeves must engage in holes in bearing cap.

E Note

New camshafts are supplied with an assembly aid -1- which is
inserted in place of the adjustment pin.-T40313-=

— Wrap one cable tie -arrows-.on each side around bearing ped-
estal and bearing cap and secure.

E Note

The cable ties help to keep the camshafits and camshaft bearings
straight when they are tightened.

— Remove assembly aid -1- from inlet camshaft for cylinder bank
1 (right-side)/exhaust camshaft for cylinder bank 2 (left-side).

A WARNING

The components of the backlash compensation assembly are
under spring tension. This can cause injury.

¢ Do NOT remove assembly aid -2- from exhaust camshatft
for cylinder bank 1 (right-side) or inlet camshatt for cylinder
bank 2 (left-side).

— Install camshafts
= “4.4.1 Removing and installing camshaft”, page 136 .
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4.5 Removing and installing valve stem oil
seals

> “4.5.1 Removing and installing valve stem oil seals (cylinder
head installed)”, page 149

= “4.5.2 Removing and installing valve stem oil seals (cylinder
head removed)”, page 152

4.5.1 Removing and installing valve stem oil
seals (cylinder head installed)

Special tools and workshop equipment required

¢ Valve stem seal puller - 3364-
3364

Wioo-11151

¢ Valve stem oil seal fitting tool - 3365- for inlet side, or (de-
pending on version/manufacturer of valve stem oil seal)

WO0-11141

¢ Valve stem seal fitting tool - T40376/1-
T40376

W00-11978
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4 Removal and installation device for valve cotters - VAS 5161

A- with guide plate -VAS 5161 A/34- and sealing pin -VAS

5161/29-1-

¢ Assembly sleeve = Electronic parts catalogue

Procedure

Remove all glow plugs = page 322 .

Remove camshafts
> “4.4 Removing and installing camshaft”, page 136 .

Set piston of appropriate cylinder to “bottom dead centre”.
Fit guide plate -VAS 5161 A/34- onto cylinder head.
Secure guide plate 'with screws -arrows-.

Insert drift -VAS 5161/3A- into guide plate and use plastic-
headed hammer to release sticking valve cotters.

Screw sealing pin -VAS 5161/29-1- into guide plate.

Screw adapter -VAS 5161/11- hand-tight into corresponding
glow plug thread.

VAS 5161 A

W0O0-11584

VAS 51 61A134

,{ 1 VAS 5161/3A
gll._ .

A15-11658

A15-11862
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Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5- into guide plate.

Insert assembly cartridge -VAS 5161/8A- in hole above valve
spring that is to be removed.

Connect adapter to compressed air line using a commercially
available connection piece and apply constant air pressure.

Minimum pressure: 6 bar

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 pressure fork.
Take off assembly cartridge with knurled spacer ring.

Detach valve spring with valve spring plate.

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

If the valve stem seal puller - 3364- cannot be used on some of
the valve stem oil seals due to the confined space, proceed as
follows:

Knock out pin -arrow- of puller using a drift and remove impact
extractor attachment.

Apply bottom section of puller -3364- to valve stem oil seal.

Secure puller witha‘punch or roll-pin drift -1-, as shown in il-
lustration.

Apply assembly lever to pullerand pull out valve stem|oil seal
-arrow-.

-2 VAS 5161/6

Cals \‘."
VAS 5161/5

A15-11663

3364

A15-11664

A15-11666
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* To avoid damaging new valve stem oil seal -4- during instal-
lation, fit assembly sleeve -item 3- onto valve stem -2-.

— Lightly oil sealing lip of valve stem oil seal.

» Valve shaft seal fitting tool - 3365- or pusher - T40376/1- (de-
pending on version/manufacturer of valve stem oil seal)

— Insertvalve stem oil seal into valve shaft seal fitting tool - 3365-
and use assembly sleeve to carefully press it onto valve guide
-1- as far as stop.

— Remove assembly sleeve .

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

» Larger diameter of valve cotters faces upwards.
— Insert valve spring and valve spring plate.

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

- Insert assembly cartridge in guide plate’-VAS 5161 A/34-
again.

— Press down pressure fork-and pull knurled screw upwards
while turning screw in both directions - this will insert the valve
cotters.

— Release pressure fork with knurled screw still in pulled posi-
tion.

— Repeat procedure for each valve.
Assembling
Assembly is performed in reverse sequence; note the following:

— Install camshafts
= “4.4 Removing and installing camshaft’, page 136 .

— Install glow plugs = page 322 .

452

Removing and installing valve stem oll
seals (cylinder head removed)

Special tools and workshop equipment required

A15-12114

VAS 5161/18

2130445

_VAS 5161/2

A
LR
VAS 5161/8A

N

o

2

2L VAS 5161/6

N

op\r -
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¢ Valve stem seal puller - 3364-

¢ Valve stem oil seal fitting tool - 3365- , or (depending on ver-
sion/manufacturer of valve shaft seal):

¢ Valve stem sealdfitting.tool -=140376/1-

4 Removal and installation device for valve cotters - VAS 5161
A- with guide plate -VAS 5161 A/34- and sealing pin -VAS
5161/29-1-

3364

WiO0-111451

WO0-11141

T40376

WO0-11978

VAS 5161 A

W00-11584
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¢ Engine and gearbox support - VAS 6095A-

¢ Cylinder head tensioning device - VAS 6419-

¢ Assembly sleeve = Electronic parts catalogue

Procedure

Insert cylinder head tensioning device - VAS 6419- into engine
and gearbox support - VAS 6095A- .

Secure eylinderrheadrimieylinder head tensioning device, as
shown'in illustration.

Connect cylinder head tensioning device to compressed air
supply.

Using lever -arrow-, slide air pad under combustion chamber
where valve stem oil seal is to, be removed;

Apply;justenough compressed-aintobring air padinto contact
with valve heads.

Mark fitting location of roller rocker fingers for re-installation
and remove.

Fit guide plate -VAS 5161 A/34- onto cylinder head.
Secure guide plate with screws -arrows-.

Insert drift -VAS 5161/3A- into guide plate and use plastic-
headed hammer to release sticking valve cotters.

VAS 6095A

WO0-11708

VAS 6419

W00-11254

VAS 64191

VAS 6419

A~y VAS 5161/3A
. ll. &

1A/34

VAS 516
N

A15-11658
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Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5- into guide plate.

Insert assembly cartridge -VAS 5161/8A- in hole above valve
spring that is to be removed.

- VAS 5161/2

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. i

2
; VAS 5161/6
Move knurled screw back and forth slightly; the valve cotters \a \ g

are thus forced apart and taken up by the assembly cartridge. = ,. \ VAS 5161/5
; - .Q" A15-11650
Release pressure fork.

Take off assembly cartridge with knurled spacer ring.
Detach valve spring with valve spring plate.

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

;. !
k&ee

To avoid damaging new valve stem oil seal -4- during instal-
lation, fit assembly sleeve -item 3- onto valve stem -2-.

Lightly oil sealing lip of valve stem oil seal.

Use either valve shaft seal fitting tool - 3365- or valve shaft
seal fitting tool - T40376/1- (depending on version/manufac-

turer of valve stem oil seal). 4
Insert valve stem oil seal into valve shaft seal fitting tool -5- 3 \w
and use assembly sleeve to press it carefully onto valve guide ),

-1- as far as stop. ’m '

Remove assembly sleeve .

A15-12114
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If valve cotters have been removed from assembly cartridge, they
must first be inserted in insertion device -VAS 5161/18- .

Larger diameter of valve cotters faces upwards.
Insert valve spring and valve spring plate.

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

Insert assembly cartridge in guide plate -VAS 5161 A/34-
again.

Press down pressure fork and pull knurled screw upwards
while turning screw in both directions - this will insert the valve
cotters.

Release pressure fork with knurled screw still in pulled posi-
tion.

Repeat procedure for each valve.

Assembling

Assemble in reverse order.

VAS 5161/18

£15-0445

. VAS 5161/2

L .’. -i \‘
;‘."’!} " VAS 5161/5
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5 Inlet and exhaust valves

= “5.1 Machining valve seats”; page 157

= “b.2 Checking valve guides”, page 157

= “B5.3 Checking valves'’s page 158

= “5.4 Valve diménsions” page-158

5.1 Machining valve seats

B Note

Valve seats may not be machined due to the very small toleran-
ces.

5.2 Checking valve guides
Special tools and workshop equipment required
¢ Universal dial gauge bracket - VW 387-

¢ Dial gauge - VAS 6079-

Procedure

E Note

& [fthe valve has to be renewed as part of a repair, use a new
valve for the measurement.

¢ Only insert inlet valve into inlet valve guide and exhaust valve
into exhaust valve guide, as the stem diameters are different.

VW 387

WO0-11125

VAS 6079

WO0-11309
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— Attach dial gauge - VAS 6079- with universal dial gauge brack-
et - VW 387- to cylinder head.

— Insert valve into guide.

» End of valve stem must be flush with valve guide.
— Measure the amount of sideways play.

* Wear limit: 1.0 mm.

— If the wear limit is exceeded, repeat the measurement with
new valves.

— Renew cylinder head if wear limit is still exceeded.

B Note

Valve guides cannot be renewed.

5.3 Checking valves

— Visually inspect for scoring on valve stems and valve seat sur-
faces.

— Renew valve if scoring is clearly visible.

54 Valve dimensions

B Note

Inlet and exhaust valves must not be machined. Only grinding-in
/s permitted.

Dimension Inlet valve Exhaust valve
Ja mm 27.5+01 255+0.1
Db mm 5.975 + 0.007 5.965 = 0.007
c mm 99.3+0.1 99.3+0.1

a £° 45° 10’ 45° 10’

VW 387 —
VAS 6079

2130326
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17 — Lubrication

1 Sump/oil pump

= “1.1 Exploded view - sump/oil pump”, page 159

= “1.2 Engine oil”’, page 163

= “1.3 Removing and installing sump (bottom section)”,
page 163

= “1.4 Removing and installing sump (top section)”, page 165

= “1.5 Removing and installing oil pump”, page 167

= “1.6 Removing and installing oil level and oil temperature send-
er G266 ", page 169

1.1 Exploded view - sump/oil pump

¢ Exploded view - sump (bottom section)/oil pump
= page 159

¢ Exploded view - sump (top section) = page 161

B Note

& [flarge quantities of metal shavings or particles are found in
the engine oil when repairing the engine, the oil passages
must be cleaned carefully in order to prevent further damage
occurring later. In addition, renew oil spray fets, engine oil
cooler and ofl filter.

& Oil spray jet for piston cooling = page 58 .

Exploded view - sump (bottom section)/oil pump
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1 - Qil level and oil temperature
sender - G266-

Q0 Removing and installing
= page 169

2 - Seal
O Renew after removing

3 - Bolt
O Renew after removing
Q Tightening torquesand
sequence >/page/161
4 - Sump (bottom section)

Q0 Removing and installing
= page 163

5 - Bolt

O Renew afterremoving
Q 3 Nm +90°

6 - Baffle plate
7 - Suction pipe
8 - Oil pump

Q  With vacuum pump for
brake servo

Q Do not dismantle
Q0 Removing and installing
= page 167
9 - Chain sprocket
Q For oil pump

10 - Bolt

QO To loosen, use counter-
hold tool - T10172 A- to
counterhold chain
sprocket

O Renew after removing
Q0 30 Nm +45°

11 - Dowel sleeves
a 2x
12 - Seal
QO Renew after removing

13 - Bolt
O Renew after removing

O Tightening torque and sequence = page 161

14 - O-ring
U Renew after removing
15 - Bolt
O Renew after removing
O 3 Nm +90°

16 - Seal
O Renew after removing

17 - Oil drain plug
Q 30 Nm

A17-10801
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18 - Bolt

a

9 Nm

Sump (bottom section) - tightening torque and sequence

(]

Note

After removing, renew bolts tightened with specified tightening

angle.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1...16- 2 Nm

2. -1...16- 3 Nm

3. -1...16- Turn 45° further

Oil pump with vacuum pump - tightening torque and sequence

(]

Note

After removing, renew bolts tightened with specified tightening

angle.

— Tighten bolts in 3 stages in the sequence shown:

ANT0847

Stage Bolts Tightening torque/angle specification
1. -1...3- Screw.in by hand until contact is made
2. -1...3- 8 Nm

3. -1 ... 3- Turn 90° further

Exploded view - sump (top section)
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1 - Bolt
Q 9Nm

2 - Valve for oil pressure con-
trol - N428-

QO Removing and installing
= page 180

3 - O-ring

Q Check for damage and
renew if necessary

4 - O-ring
O Renew after removing

5 - Sump (top section)

Q0 Removing and installing
= page 165

6 - Dowel sleeve

7 - Guide tube
O For oil dipstick

8 - Bolt
U Thread-forming

Q Fit and screw in bolt by
hand so that it is
screwed into old thread.
Then tighten bolt totor-
que

Q 7.5Nm
9 - O-rings

Q Check for damage .and
renew if necessary

10 - Sealing plug

11 - Bolt
0 9Nm

12 - Seal
O Renew after removing

13 - Bolt
0 9Nm

14 - Vacuum line

Q Different versions available; for allocation refer to =
Q Leading from vacuum pump

15 - Bolt

O 9 Nm
16 - O-ring

U Renew after removing
17 - Dowel sleeve
18 - Seal

O Renew after removing
19 - Plug

Q For “TDC” marking

0 25Nm

12

13

A17-1000T

Electronic parts catalogue
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20 - Bolt
4 Tightening torque and sequence = page 163

Sump (top section) - tightening torque and sequence

'], Note

After removing, renew bolts tightened with specified tightening
angle.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1...14- 2 Nm
2. -1...14- 5 Nm
3. -1...14- Turn 180° further
» 0
14
1.2 Engine oll

¢ Draining andfilling.up engine oil, checking oil level, removing
and |installing oil filter element = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. /17 ; Sump/oil pump; Engine oil

¢ Oil capacities, oil specifications and viscosity grades = Main-
tenance tables .

1.3 Removing and installing sump (bottom
section)

Special tools and workshop equipment required

¢ Electric drill with plastic brush

¢ Safety goggles

¢ Sealant = Electronic parts catalogue

Removing

Preparatory work may be necessary depending on model = 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 17 ;
Sump/oil pump; Removing and installing sump (bottom section) .

— Drain off engine oil = page 163 .

— If necessary, remove bolt -1- and press bracket -2- with elec-
trical wiring harness to one side.

A17-11000
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— Unplug electrical connector -arrow- at oil level and oil temper-
ature sender - G266- (if not already unplugged during prelimi-
nary work).

A Caution

Take care fo keep components clean.
¢ There will still be some oil in the sump (botfom section).

— Slacken and remove bolts in the sequence: -16 ... 1-.

— Carefully release sump (bottom section) from bonded joint and
detach.

Installing

A Caution

Proftect lubrication system and bearings against contamina-
tion.

¢ Cover exposed parts of the engine.

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

— Remove remaining sealant on bottom section -1- and top sec-
tion of sump with a rotating plastic brush or similar.

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

? | Note

Note expiry date of sealant.

— Cut off nozzle of tube at front marking (nozzle & approx. 3
mm).

A17-10940

A17-0081

1 64 Rep. gr.17 - Lubrication




Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

A Caution

Make sure lubrication system is not clogged by excess sealant.

¢ The sealant bead must not be thicker than specified.

— Apply sealant bead -arrow- onto clean sealing surface of sump
(bottom section) as shown in illustration.

« Width of sealant bead: 3.5 mm

? | Note

Install sump (botfom section) within 5 minutes of applying sealant.

— Carefully fit bottom section of sump onto top section but do not
press sealant bead on yet.

» Sealant must not be allowed to get into threaded holes.

— First, screw all bolts in by hand and then tighten.

— Top up engine oil and check oil level = page 163 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 17 ; Sump/oil pump; Removing
and installing sump (bottom section)

Tightening torques

¢ - Fig. ““Sump (bottom section) - tightening torque and se-
quence”™ , page 161

1.4 Removing and installing sump (top sec-
tion)

Special tools and workshop equipment required

¢ Safety goggles

¢ Electric drill with plastic brush

¢ Sealant's" Electronic’parts catalogte

Removing

» Engine removed and secured to engine and gearbox support
= 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr.
10 ; Removing and installing engine; Securing engine to en-
gine and gearbox support .

» Engine oil drained = page 163 .

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 17 ;
Sump/oil pump; Removing and installing sump (top section) .

— Remove timing chain cover (bottom) = page 73 .

— Remove oil pump = page 167 .

— Remove bracket for alternator > page 29 .

— Remove bracket for air conditioner compressor = page 30 .

A17-10792
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— Unplug electrical connector -1- for valve for oil pressure control
- N428- .

— Move electrical wiring clear.
— Slacken and remove bolts in the sequence: -14 ... 1-.

— Carefully release sump (top section) from bonded joint, pry
sump off dowel sleeves and detach.

Installing
[
? | Note

Renew gaskets, seals and O-rings after removal.

A Caution

Protect lubrication system against contamination.

¢ Cover exposed parts of the engine.

A17-10791

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

— Remove sealant residue from sump (top section) -1- and cyl-
inder block using rotating plastic brush or similar.

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

[
? | Note
Note expiry date of sealant.
=, Cutoff nozzle oftube at front marking (nozzle & approx. 3
mm).
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— Fit seal~1- in sump_(top section).

A Caution

Make sure lubrication system-is not clogged by excess sealant.

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

— Apply beads of sealant -arrows- onto clean sealing surface of
sump (top section) as shown in illustration.

» The grooves on the sealing surfaces must be completely filled
with sealant.

» The beads of sealant must project 3.5 mm above the sealing
surface.

B Note

Install sump (fop section) within 5 minutes of applying sealant.

— Carefully fit sump (top section) onto cylinder block but do not
press sealant bead on yet.

« Sealant must not be allowed to get into threaded holes.
— First, screw all bolts in by hand and then tighten.

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

— Install bracket for air conditioner compressor = page 30 .
— Install bracket for alternator = page 29 .

— Install oil pump = page 167 .

— Install timing chain cover (bottom) = page 73 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 17 ; Sump/oil pump; Removing
and installing sump (top section)

Tightening torques

¢ - Fig. ““Sump (top section) - tightening torque and se-

quence”™ , page 163

1.5 Removing and installing oil pump

Special tools and workshop equipment required
¢ Counterhold tool - T10172 A- with adapters -T10172/9-

4‘ bll//

A17-10792

T10172A

W00-11665
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Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 17 ;
Sump/oil pump; Removing and installing oil pump .

— Remove sump (bottom section) = page 163 .
— Remove sealing flange (pulley end) = page 33 .

Unscrew bolt -arrow-; to do so, counterhold chain sprocket for
oil pump using counterhold tool - T10172 A- with adapter - :
T10172/9- . ._

T10172A 5

Press‘tensioning rail -1- upwards -arrow- and detach chain
sprocket -2-.

Release tensioning,rail.

A17-10048

Unscrew bolts -arrows- and remove baffle plate -1-.

&7,

Remove bolts -1, 2, 3- and detach oil pump.

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

'], Note

Renew O-rings after removing.

— Check that the two dowel sleeves are fitted in the oil pump.
Install missing dowel sleeves.
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— Observe correct installation position of chain sprocket:

» Flat section on chain sprocket must align with flat section on
oil pump -arrow-.

Tighten bolt -arrow-; to do so, counterhold chain sprocket for
oil pump using counterhold tool - T10172 A- with adapter -
T10172/9- .

Install sump (bottom section) = page 163 .

Install sealing flange (pulley end) = page 33 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 17 ; Sump/oil pump; Removing
and installing oil pump

Tightening torques
¢ - “1.1 Exploded view - sump/oil pump”, page 159

1.6 Removing and installing oil level and oil
temperature sender - G266-

Removing
— Drain off engine oil = page 163 .
— Unplug electrical connector -2-.

— Remove bolts -1- and detach oil level and oil temperature
sender - G266- -item 3-.

Installing

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

? | Note

Renew seal =4- afterremoving.

— Top.up engine oil and check oil level = page 163 .
Tightening torques
¢ = “1.1 Exploded view - sump/oil pump”, page 159

A17-10048

?fﬂ
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2 Engine oil cooler

> “2.1 Exploded view - engine oil cooler”, page 170

> “2.2 Removing and installing engine oil cooler”, page 171

= “2.3 Removing and installing temperature regulator for engine
oil cooler”, page 173

2.1 Exploded view - engine oil cooler
¢ Exploded view - engine oil cooler = page 170

¢ Exploded view - temperature regulator for engine oil cooler
= page 171

Engine oil cooler

1 - Gasket
Q For engine oil cooler
O Renew after removing

2 - Engine oil cooler

Q Different versions avail-
able; for allocation refer
to > Electronic parts
catalogue

Q See note > page 159

Q0 Removing and installing
= page 171

3 - Bolt

Q Tightening torque and
sequence = page 174

A17-10004
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Engine oil cooler - tightening torque and sequence

— Tighten bolts in stages in the sequence shown (illustration
shows version 1).

Stage Bolts Tightening torque
1. -1- 2 Nm
2. -2- 9 Nm
3. -1,3,4,5,6- |9 Nm

= ﬁ .i .i .ﬂ e regulator for engine oil cooler

0 9Nm

Brotegizst by copyright. Copying fjir private or commercia;

pe@itFor m@mpethmrigglJIa'.A DI AG. AUDI AG does 11

with rets%ref&rt%r%glglgotgll,leg%%gg offnformation in this doct]

3 - O-ring

QO Renew after removing
4 - Temperature regulator for
engine oil cooler

Q Removing and installing
= page 173

ATT-10005

22 Removing and installing engine oil cool-
er

Special tools and workshop equipment required
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¢ Hose clip pliers - VAS 6362-

Removing

— Remove coolant pipe (top) = 6-cylinder TDI engine, 3.0 ltr. 4-
valve common rail; Rep. gr. 19 ; Coolant pipes; Removing and
installing coolant pipes .

— Remove coolant shut-off valve = page 198 .
Version 1:
— Slacken and remove bolts in the sequence: -6 ... 1-.

— Open hose clip -arrow- and disconnect coolant hose from en-
gine oil cooler.

— Detach engine oil cooler.

Version 2:
— Slacken and remove bolts in the sequence: -6 ... 1-.

— Open hose clip -arrow- and disconnect coolant hose from en-
gine oil cooler.

— Detach engine oil cooler.
Installing
Installation'is carried outiin reverse order; note the following:

L J
'], Note

& Renew gaskét after removing.

& Secure’all hose connectionswith correcttypé of hose ¢ljpsias
original equipment). . Electronic parts catalogue .

— Install coolant shut-off valve = page 198 .

— Install coolant pipe (top) = 6-cylinder TDI engine, 3.0 Itr. 4-
valve common rail; Rep. gr. 19 ; Coolant pipes; Removing and
installing coolant pipes .

— Check oil level > page 163 .
Tightening torques

¢ > Fig. “Engine oil cooler - tightening torque and sequence™ ,
page 171

VAS 6362

WiO0-11227
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T40263‘/

2.3 Removing and installing temperature
regulator for engine oil cooler

Special tools and workshop equipment required
¢ Wrench; 21mm - T40263-

¢ Adapter - T40314-

T40314
¢ M8 bolt
Removing

— Remove sealing flange (pulley end) = page 33 .
— Remove bolt -arrow- for cover -1-.
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If the temperature regulator for engine oil cooler is covered by the
balance weight -2- of the balance shaft, proceed as follows:

— Bring vibration damper into installation position and secure
with bolt.

A Caution

Irreparable damage can be caused if the camshatft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation
-arrow-.

— Use wrench, 21 mm - T40263- and adapter - T40314- to turn
crankshaft until temperature regulator for engine oil cooler is
accessible (illustration shows vehicle with alternator).

— To remove.cover -2-, screw an M8¢bolt -item 1- into thread in
cover and pull out cover by lifting bolt -arrow-.

— Pull out temperature regulator -4- for engine oil cooler.
Installing

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

@ Note

Renew O-ring -3- after removal.

¥ [ A17-10958

— Install sealing flange (pulley end) = page 33 .
Tightening torques

¢ > “2.1 Exploded view - engine oil cooler”, page 170
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3 Crankcase breather

= “3.1 Exploded view - crankcase breather system”, page 175

= “3.2 Removing and installing oil separator”, page 176

3.1 Exploded view - crankcase breather system

1 - Bolt
0 10 Nm

2 - Cylinder head cover

Q lllustration shows alumi-
nium version

3 - Gasket
O Renew after removing

4 - Oil separator

U4 Removing and installing
=> page 176

5 - Bolt
Q 10Nm
6 - Hose
U For crankcase breather
4 To hose connection
7 - O-ring
QO Renew after removing
8 - Gasket
O Renew after removing
9 - Seals
O Renew after removing

10 - Bolt
0 10 Nm

ATT-10556
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3.2 Removing and installing oil separator
Removing
— Remove cylinder head cover (right-side) = page 121 .

— Remove bolts -arrows- and detach oil separator -2- from cyl-
inder head cover -1-.

Installing

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

@ | Note

Renew gaskets/seals after removing.

— Install cylinder head cover (right-side) = page 121 .
Tightening torques

¢ - “3.1 Exploded view - crankcase breather system”,
page 175

ATT-11073
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4

QOil filter/oil pressure switches
= “4.1 Exploded view - oil filter”, page 177

= “4.2 Removing and installing oil filter housing”, page 178

= “4.3 Removing and installing oil pressure sender G10 ”,

page 179
> “4.4 Checking oil pressure”, page 180

= “4.5 Removing and installing valve for oil pressure control N428

”, page 180
= “4.6 Removing and installing oil temperature sender 2 G664 ”,

page 181

4.1

Exploded view - oil filter

1-Bolt

Q

Tightening torque and
sequence = page 178

2 - Qil filter housing

a

a

a

Different versions avail-
able > Electronic parts
catalogue

Removing and installing
> page 178

Renew after removing

3 - Seal

a

Permanently attached
to oil pressure sender;
not available as a re-
placement part

4 - Oil pressure sender - G10-

a

a

a
a

Checking = Vehicle di-
agnostic tester.

Removing‘and installing
= page 179
Renew afterremoving

3 Nm +90°

5 - Qil filter element

Q

Removing andinstalling
= page 163

6 - O-ring

Q

Renew after removing

7 - Sealing cap

Q

Q

With oil filter bypass
valve

25 Nm

8 - Bolt

a

9 Nm

9 - Sealing plug or connection
U Vehicles without electric compressor: sealing plug

4 Vehicles with electric compressor: connection > 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep.
gr. 19 ; Coolant pipes; Exploded view - coolant pipes

A1T-10803
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10 - O-rings

Q0 Renew after removing
11 - Gasket

QO Renew after removing
12 - O-ring

O Renew after removing

Oil filter housing - tightening torque and sequence
— Tighten bolts in the sequence -1 ... 6-to 9 Nm.

4.2 Removing and installing oil filter housing
Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 17 ; Oil
filter/oil pressure switches; Removing and installing oil filter hous-
ing .
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— Slacken and remove bolts in the sequence: -6 ... 1-.

— Press lines slightly towards front and detach oil filter housing.
Installing

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

q
1 | Note

& Renew gasket and O-ring after removal.
& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Install coolant pipe (front) = 6-cylinder TDI engine, 3.0 Itr. 4-
valve common rail; Rep. gr. 19 ; Coolant pipes; Removing and
installing coolant pipes .

— _Install oil filter element = page 163 .

1 | Note

Do not reuse coolant.

— Fill up with coolant = 6-cylinder TDI engine, 3.0 ltr. 4-valve
commoncrail; Repsgr.y19/-Cooling system/coolant; Draining
and filling cooling system .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 17 ; Qil filter/oil pressure
switches; Removing and installing oil filter housing

Tightening torques

¢ = Fig. *“Qil filter housing - tightening torque and sequence”™ ,
page 178

4.3 Removing and installing oil pressure
sender - G10-

Special tools and workshop equipment required

¢ Socket (24 mm) - T40363- (not illustrated)

Procedure

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 17 ; Oil
filter/oil pressure switches ; Removing and installing oil pressure
sender - G10- .
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— Unplug electrical connector -1-.

— Place a cloth underneath to catch escaping engine oil.
— Remove oil pressure sender - G10- -item 2-.

— Renew seal after removing.

— Insert new oil pressure sender - G10- into cylinder head im-
mediately to avoid loss of engine oil.

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

— Check oil level = page 163 .

Additional work depending on model = 6-cylinder TDI engine, 3.0

Itr. 4-valve common rail; Rep. gr. 17 ; Qil filter/oil pressure
switches ; Removing and installing oil pressure sender - G10-

Tightening torques
¢ > “4.1 Exploded view - oil filter”, page 177

4.4 Checking oil pressure

When checking oil pressure, refer to = Vehicle diagnostic tester.
— Connect vehicle diagnostic tester .

— Select and start [Diagnosis|.

— Choose [Select own test] and select following options one
after the other:

. (display depends on model)

¢ [Select engine code and engine| (display depends on
model)

¢ [0001 - Self-diagnosis compatible systems|or|Systems
with diagnostic capability]

[0001 - Engine electronics|

[0001 - Engine electronics, functions

[0001 - Subsystems, background conditions]

* & o o

[0il pressure check]

Start selected program and follow instructions shown on dis-
play of vehicle diagnostic tester.

4.5 Removing and installing valve for oil
pressure control ="N428-

Procedure

Preparatory work may be necessary depending on model = 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep.gr. 17 ; Oil
filter/oil pressure switches;Removing and-installing-valveifor oil
pressure control - N428- .
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— Unplug electrical connector -1-.
— Place a cloth underneath to catch escaping engine oil.

— Unscrew bolt -2- and remove valve for oil pressure control -
N428- . (lllustration shows vehicle with alternator.)

— Renew O-ring after removal.

— To avoid loss of engine oil, insert new valve for oil pressure
control - N428- immediately.

Installation is carried out in reverse order; note the following:
— Check oil level = page 163 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 17 ; Qil filter/oil pressure
switches; Removing and installing valve for oil pressure control -
N428-

Tightening torques
¢ _=>.1.1.Exploded view.- sump/oil pump”, page 159

¢ = General' body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

4.6 Removing and installing oil temperature
sender 2-/G664-

= "4.6.1 Removing and installing oil temperature sender 2 G664
= vehicles with alternator’; page 181

= “4.6.2 Removing and installing oil temperature sender 2 G664
- vehicles with starter-alternator”, page 182

= “4.6.3 Removing and installing oil temperature sender 2 G664
- vehicles with electric compressor”, page 183

4.6.1 Removing and installing oil temperature
sender 2 - G664- - vehicles with alter-
nator

Procedure

— Remove noise insulation (front) = General body repairs, ex-
terior; Rep. gr. 66 ; Noise insulation; Removing and installing
noise insulation .
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— Unplug electrical connector -2-.

A Caution

Oil will escape through mounting hole for oil temperature send-
er.

¢ Lay a cloth under the mounting hole to catch escaping
engine oil or close the mounting hole using a clean plug
from the engine bung set - VAS 6122- .

— Unscrew bolt -1- and remove oil temperature sender 2 - : 1

G664- .

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

? | Note

Renew O-ring after removal.

Tightening torques
¢ - “1.2 Exploded view - sealing flange (pulley end)”, page 21

¢ - General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

4.6.2 Removing and installing oil temperature
sender 2 - G664- - vehicles with starter-
alternator

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 17 ; Oil
filter/oil pressure switches ; Removing and installing oil tempera-
ture sender 2 - G664- .
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— Unplug electrical connector -2-.

A Caution

Oil will escape through mounting hole for oil temperature send-
er.

¢ Lay a cloth under the mounting hole to catch escaping
engine oil or close the mounting hole using a clean plug
from the engine bung set - VAS 6122- .

— Unscrew bolt -1- and remove oil temperature sender 2 -
G664- .

Installing

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

? | Note

Renew O-ring-after removal.

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve eommon rail; Rep. ‘gr.” 17"; Oil filter/oil pressure
switches ;;Removing,and installingoil temperature sender-2 -
G664-

Tightening torques

¢ > “1.9 Removing and installing sealing flange (pulley end)”,
page 33

¢ > General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

46.3 Removing and installing oil temperature
sender 2 - G664- - vehicles with electric
compressor

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 17 ; Qil filter/oil pressure switches;
Removing and installing oil temperature sender 2 - G664- .
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19 — Cooling

1 Cooling system/coolant

= “1.1 Connection diagram - coolant hoses”, page 184

= “1.2 Checking cooling system for leaks”, page 184

= “1.3 Draining and filling cooling system”, page 187

1.1 Connection diagram - coolant hoses

All components are described in > 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail); Rep. gr. 19 ; Cooling system/coolant; Con-
nection diagram - coolant hoses .

1.2 Checking cooling system for leaks
Special tools and workshop equipment required
¢ Cooling system tester - V.A.G 1274 B-

¢ Adapter for cooling system: tester:= V.A.G 11274/8+

¢ Cooling system tester adapter - V.A.G 1274B/15- for filler cap
(version 1)

V.A.G1274 B
V.A.G 1274/8

VAG 1274B/15

W00-11888
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¢ Cooling system tester adapter - V.A.G 1274/9- for filler cap
(version 2) V.A.G1274/9

WO0-11176

¢ Safety goggles

¢ Protective gloves
Procedure

« Engine must be warm.

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19;
Cooling system/coolant; Checking cooling system for leaks .

A WARNING

Risk of scalding as hot coolant can escape.

¢ Observe safely precautions = page 3.

— Release fastener -arrow- (if necessary) and open filler cap
-1- on coolant expansion tank.

A10-12304
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— Fit cooling system tester - V.A.G 1274 B- 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.

* The pressure should not drop more than 0.2 bar within 10 mi-
nutes.

— If the pressure drops more than 0.2 bar, locate leak and elim-
inate fault.

B Note

The drop in pressure of 0.2 bar within 10 minutes is caused by
the decrease in coolant temperature. The colder the engine is,
the less the pressurewill-fall. [fnecessary, check again when the
engine is cold.

Checking pressure relief valve. in filler cap

Filler cap (version 1):

— Fit cooling system tester - V.A.G 1274 B- with adapter -
V.A.G 1274 B/15- onto filler cap.

— Using hand pump on cooling system tester, build up a pres-
sure of approx. 2 bar.

Blue filler cap

* The pressure must be reduced to 1.6 ... 1.4 bar and kept at
this level.

— Renew filler cap if pressure relief valve does not react as de-
scribed.

Black filler cap

* The pressure must be reduced to 1.8 ... 1.6 bar and kept at
this level.

— Renew filler cap if pressure relief valve does not react as de-
scribed.

V.A.G 1274/8

V.AG 1274 B

A19-12304

V.AG1274B

V.A.G 1274 B/15

A19-12214
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Filler cap (version 2):

— Fit cooling system tester - V.A.G 1274 B- with adapter -
V.A.G 1274/9- onto filler cap.

— Build up pressure with hand pump on cooling system tester.
Blue filler cap

» The pressure relief valve should open at a pressure of
1.4 ... 1.6 bar.

— Renew filler cap if pressure relief valve does not react as de-
scribed.

Black filler cap:

* The pressure relief valve should open at a pressure of
1.6 ... 1.8 bar.

— Renew filler cap if pressure relief valve does not react as de-
scribed.

1.3 Draining and filling cooling system
Coolant specifications

A19-12607

V.A.G1274B

V.A.G 1274/9

N19-11185

A Caution

To ensure optimal corrosion profection, only distilled water
may be mixed with coolant additives.
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@ Note

¢

The effectiveness of the coolant is greatly influenced by the
quality of the water with which it is mixed. Because water may
contain different substances depending on the country or even
the region, the water quality fo be used for cooling systems
has been specified. Distilled water meets all the requirements
and is therefore recommended for use when topping up or fill-
ing up with coolant.

Use only coolant additives listed in the = Electronic parts
catalogue (ETKA) . If you use other coolant additives, this can
significantly impair in particular the corrosion protection effect.
The resulting damage could lead fo loss of coolant and con-
sequently to serious damage fo the power unit.

Coolant with the recommended mixture ratio prevents frost
and corrosion damage and stops scaling. At the same time it
raises the boiling point of the fluid in the system. For this rea-
son the cooling system must be filled all year round with the
correct coolant additive.

Because of its high boiling point, the coolant improves power
unit reliability under heavy loads, particularly in countries with
tropical climates.

The refractometer - T10007A< MUST be used fo determine the
current level of frost protection.

The mixture must guarantee frost protection down fo at least
-25 °C (i countries>with-arctic:climate.“down to-36>°C)."The
amount of antifreeze should .only be increased.if greater frost
profection is required in very cold climates. This must only be
down fo -48°C; however; as otherwise the-cooling efficiency
of the coolant is impaired.

The coolant concentration must not be reduced by adding wa-
ter even in warmer seasons and in warmer countries. Frost
protection must be provided fo at least -25 °C.

Read off the level of frost protection on the scale for the rele-
vant coolant additive.

The temperature indicated on the refractometer - T10007A-
corresponds to the temperature at which the first ice crystals
can form in the coolant.

Do not reuse coolant.

Only use water/coolant addjtive as a lubricant for coolant ho-
ses.

Draining and filling cooling system

All procedures are described in > 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 19 ; Cooling system/coolant; Drain-
ing and filling cooling system .
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2 Coolant pump/thermostat assembly

= “2.1 Exploded view - coolant pump”, page 189

= “2.2 Exploded view - electric coolant pump”, page 190

= “2.3 Exploded view - thermostat”, page 190

= “2.4 Exploded view - coolant temperature senders”,
page 193

= “2.5 Removing and installing electric coolant pump”,
page 193

= “2.6 Removing and installing coolant pump”, page 193

= “2.7 Removing and installing thermostat”, page 196

= “2.8 Removing and installing thermostat housing”, page 196

= “2.9 Removing and.installing coolant temperature sender G62
> “2.10 Re M‘!&ﬁe@ rature sender for engine
temperature regulation G694 7, pagef197

= “2.11 Removing and installing coolant valves”, page 198

21 PrE%faaéa)R)flw_Cewéfﬂr ﬁﬂ\ﬁ{ﬁor commercial purposes, in part or in whole, is not

permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability

1 - Bolt with respect to the co[F

Q  Aluminium or steel
bolts, depending on ver-
sion

QO Renew aluminium bolts
after removing

O Tightening torque and
sequence = page 190

2 - Bolt
Q 23 Nm

3 - Poly V-belt pulley for cool-
ant pump

Q Installation position:
marking “vorne” (front)
faces in direction of trav-
el

4 - Coolant pump

Q Itis only permissible to
re-install the coolant
pump if the gasket is still
secured to the housing
in all areas; check this
with your hand

Q Removing and installing

A19-11933
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= page 193

Coolant pump - tightening torque and sequence
A - Steel bolts:

— Tighten steel bolts in the sequence shown:

Stage Bolts Tightening torque
1. -1...17- 9 Nm

B - Aluminium bolts:

? | Note

After removing, renew bolts tightened with specified tightening
angle.

— Tighten aluminium bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1...17- 3 Nm

2. -1...17- Turn 90° further

2.2 Exploded view - electric coolant pump

All components are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valvescommonrrail;Repagrs 19 ; Coolant pump/thermostat as-
sembly; Exploded view - electric coolant pump .

2.3 Exploded view - thermostat

¢ Explodedview -=thermostat ='page' 190

¢ Explodedview - coolant shut-off valve = page 192
Exploded view - thermostat
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1 - Bolt

Q Tightening torque > 6-
cylinder TDI engine, 3.0
Itr. 4-valve common rail;
Rep. gr. 19 ; Coolant
pipes; Exploded view -
coolant pipes

2 - Coolant pipe (front)

Q Exploded view = 6-cyl-
inder TDI engine, 3.0 Itr.
4-valve commonrrail;
Rep. gr/ 19 ; Coolant
pipes; Exploded view -
coolant pipes

3 - O-ring

O Renew after removing
4 - O-ring

QO Renew after removing
5 - Thermostat

U Removing and installing
= page 196

6 - Bolt
Q Thread-forming

4 Fit and screw in bolt by
hand so that it is
screwed into old thread.
Then tighten bolt to tor-
que

0 55Nm
7 - Gasket

U Renew after removing =
8 - Gasket

QO Renew after removing
9 - Bolt

d 9Nm
10 - O-ring

O Renew after removing

11 - Bolt

O Tightening torque = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19 ; Coolant pipes;
Exploded view - coolant pipes

12 - Coolant pipe (top right)

O Exploded view > 6-cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 19 ; Coolant pipes; Ex-
ploded view - coolant pipes

13 - Thermostat housing
Q Different versions available; for allocation refer to = Electronic parts catalogue
1 Removing and installing = page 196
14 - O-ring
QO Renew after removing
15 - Compression spring
4 Removing and installing = “2.7 Removing and installing thermostat”, page 196
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16 - Valve
Q For coolant flap
Q0 Removing and installing = “2.7 Removing and installing thermostat”, page 196

Exploded view - coolant shut-off valve

1 - Seal
O Renew after removing

2 - Bolt
Q 9Nm
3 - Coolant connection
4 - Coolant hose
5 - Bolt
Q 9Nm

6 - Coolant shut-off valve

Q0 Removing and installing
= page 198

7 - Gasket
O Renew after removing

Ala-11ad1

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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24 Exploded view - coolant temperature senders

1-Bolt
d 9Nm

2 - Coolant temperature send-
er - G62-

U Removing and installing
= page 196

3 - O-rings

O Renew after removing
4 - O-rings

QO Renew after removing

5 - Temperature sender for en-
gine temperature regulation -
G694-

Q Removing and installing

=> page 197
6 - Bolt
Q 9Nm
6 __.ﬂ\19-1265i5
25 Removing and installing electric coolant
pump

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 19 ; Coolant pump/thermostat as-
sembly; Removing and installing electric coolant pump .

2.6 Removing and installing coolant pump

Special tools and workshop equipment required
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4 | Pin wrench - 3212-

¢ Coolant collecting system - VAS 5014- or drip tray for work-
shop hoist - VAS 6208-

¢ Angled screwdriver - VAS 6416-

¢ Socket Torx T30 - T10405-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19 ;
Coolant pump/thermostat assembly; Removing and installing
coolant pump .

3212

WOO0-0462

VAS 6208

W00-11209

VAS 6416

F‘E—”J‘@

W00-10739

T10405

WO0-11783

1 94 Rep. gr.19 - Cooling




Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

Drain coolant= 6-cylinder TDI engine, 3.0 Itr. 4-valve common
rail; Rep. gr. 19 ; Cooling system/coolant; Draining and filling
cooling system .

Remove poly V-belt from coolant pump pulley = page 22 .

Remove bolts for coolant pump pulley -arrows- (counterhold
with pin wrench - 3212-).

Place collector tank from coolant collecting system -VAS
5014- or drip tray for workshop hoist - VAS 6208- underneath.

Loosen bolts in.the sequence -17.... 1-.
Remove bolts and detach coolant pump.

If necessary, remove spreader rivets -arrow- using angle driv-
er for cross-head screws - VAS 6416-, detach noise insulation
and press it to one side.

Installing

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

[ ]
Q, Note

L4

After removing, renew bolts tightened with specified tightening
angle.

Do not reuse coolant.

Clean sealing surface.
Install poly V-belt = page 22 .

Fill up with coolant = 6-cylinder TDI engine, 3.0 ltr. 4-valve
common rail; Rep. gr. 19 ; Cooling system/coolant; Draining
and filling cooling system .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 19 ; Coolant pump/thermostat
assembly; Removing and installing coolant pump .

Tightening torques

¢

*

= Fig. ““Coolant pump - tightening torque and sequence”™ ,
page 190

= “2.1 Exploded view - coolant pump”, page 189
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2.7 Removing and installing thermostat
Removing

— Remove ail filter housing = page 178 .

— Remove coolant pump = page 193 .

— Unscrew bolts -arrows- and detach thermostat -1-.
Installing

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

'., Note

Renew gasket and O-ring after removal.

— Install coolant pump = page 193 .

— Install oil filter housing = page 178 .

Tightening torques
¢ > “2.1 Exploded view - coolant pump”, page 189

2.8 Removing and installing thermostat
housing

Removing

— Remove engine oil cooler = page 171 .

— Remove ail filter housing = page 178 .

— Unscrew bolts -arrows-, pull thermostat housing towards rear
and remove.

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

[ ]
'., Note

& Renew gasket and O-rings after removal.

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

— Install oil filter housing = page 178 .

— Install engine oil cooler = page 171 .
Tightening torques

¢ = “2.3 Exploded view - thermostat”, page 190

¢ = Fig. “Engine oil cooler - tightening torqgue and sequence™ ,
page 171

29 Removing and installing coolant temper-
ature sender - G62-

Procedure

* Engine cold.

— Preparatory work may be necessary depending on model >
6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr.

1 96 Rep. gr.19 - Cooling
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19y.Coolant‘pump/thermostat assembly; Removing and in-
stalling coolant temperature sender - G62- .

—Release fastener -arrow- (if necessary) and.open filler.cap
-1- on coolant expansion tank.

— Remove intake manifold flap motor - V157- = page 234 .

— Unplug electrical connector -1-.

— Unscrew bolt -2- and pull off coolant temperature sender -
G62- .

— Renew O-rings after removing.

— Toavoid loss of coolant, insert new coolant temperature send-
er - G62- immediately.

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

— Install intake manifold flap motor - V157- = page 234 .

— Check coolant level = 6-cylinder TDI engine, 3.0 Itr. 4-valve
common rail; Rep. gr. 19 ; Cooling system/coolant; Draining
and filling cooling system .

— Additional work depending on model = 6-cylinder TDI engine,
3.0 ltr. 4-valve common rail; Rep. gr. 19 ; Coolant pump/ther-
mostat assembly; Removing and installing coolant tempera-
ture sender - G62- .

Tightening torques

¢ = “5.1 Exploded view - exhaust gas recirculation system”,
page 312

2.10 Removing and installing temperature
sender for engine temperature regula-
tion - G694-

= “2.10.1 Removing and installing temperature sender for engine
temperature regulation G694 - vehicles without electric compres-

sor”, page 197

= “2.10.2 Removing and installing temperature sender for engine
temperature regulation G694 - vehicles with electric compressor”,

page 198

2.10.1  Removing and installing temperature
sender for engine temperature regula-
tion - G694- - vehicles without electric
compressor

Procedure

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19;
Coolant pump/thermostat assembly; Removing and installing
temperature sender for engine temperature regulation - G694- .

2. Coolant pump/thermostat assembly 1 97
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« Engine cold.

— Release fastener -arrow- (if necessary) and open filler cap
-1- on coolant expansion tank.

— Unplug electrical connector -1-.

— Place a cloth underneath to catch escaping coolant.

— Unscrew bolt -2- and detach temperature sender for engine
temperature regulation - G694- .

— Renew O-rings after removing.

— To avoid loss of coolant, insert new temperature sender for
engine temperature regulation - G694- immediately.

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

— Check coolant level = 6-cylinder TDI engine, 3.0 Itr. 4-valve
common rail; Rep. gr. 19 ; Cooling system/coolant; Draining
and filling cooling system .

Tightening torques

¢ - “2.4 Exploded view - coolant temperature senders”,
page 193

210.2 Removing and installing temperature
sender for engine temperature regula-
tion - G694- - vehicles with electric com-
pressor

All procedures are described in > 6-cylinder TDI'engine, 3.0 Itr.
4-valve common rail; Rep. gr. 19 ; Coolant pump/thermostat as-
sembly; Removing and installing temperature sender for.engine
temperature regulation - G694- .

2.1 Removing and installing coolant valves
> “2.11.1 Removing and installing coolant shut-off valve”,

page 198

= “2.11.2 Removing and installing electric coolant valves”,

page 199

2.11.1  Removing and installing coolant shut-off

valve

Special tools and workshop equipment required

1 98 Rep. gr.19 - Cooling
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¢ Hose clip pliers - VAS 6362-

Removing

— Remove exhaust gas recirculation cooler (front)
=> page 314 .

— Disconnect vacuum hose -2-.

— Unscrew bolts -arrows- and detach shut-off valve -3-.
— Release hose clip -1- and detach coolant hose.
Installing

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

q
2 | Note

¢ Renew gasket after removing.

& Secureall hose connections with correct type of hose cljps (as
original equipment) s=Electronic parts catalogue .

— Install exhaust gas recirculation cooler.= page 314,

Tightening.torques

¢ =:12.3.Exploded view. - thermostat’; page 190

2.11.2 Removing and installing electric coolant
valves
All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 19 ; Coolant pump/thermostat as-
sembly; Removing and installing coolant valves .

VAS 6362

WO0-11227

o
< g
L _..\ﬂﬁ |
4 L
,ﬁ-‘ L Ate-11973
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3 Coolant pipes

All procedures and components are described in > 6-cylinder TDI
engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19 ; Coolant pipes .

200 Rep. gr.19 - Cooling
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4 Radiator/radiator fans

All procedures and components are described in = 6-cylinder TDI
engine, 3.0 Itr. 4-valve common rail; Rep. gr. 19 ; Radiator/radi-
ator fans .

4. Radiator/radiator fans 201
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21 — Turbocharging/supercharqi

1 Turbocharger
= “1.1 Exploded view - turbocharger”, page 202

= “1.2 Removing and installing turbocharger”, page 206

1.1 Exploded view - turbocharger
¢ Exploded view - turbocharger, part | = page 202
¢ Exploded view - turbocharger, part Il = page 203
Exploded view - turbocharger, part |

1 - Gasket
O Renew after removing

2 - Engine lifting eye
3 - Bolt
Q 23 Nm

4 - Studs

O Different versions avail-
able; for allocation refer
to > Electronic parts
catalogue

Q Must always be re-
newed if nuts are loos-
ened

Q Tightening torque and
sequence = page 205

5 - Gasket
O Renew after removing
6 - Bolt
U Renew after removing
Q 5Nm+90°
7 - Pipe

U For exhaust.gas recircu-
lation

8 - Gasket
Q0 Renew afterremoving

9 - Turbocharger
Q0 Removing and installing

=>paget206 3ol
Q Performing adaptions - _
required after renewing 21 20 19

a component (using
= Vehicle diagnostic tester) = “3.8 Performing adaptions after renewing a component”, page 10

10 - Nut
Q Different versions available; for allocation refer to = Electronic parts catalogue
U Renew after removing
Q Coat thread with high-temperature paste = Electronic parts catalogue
U Tightening torque and sequence = page 205

202 Rep. gr.21 - Turbocharging/supercharging
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11 - Seal
O Renew after removing

12 - Seal
O Renew after removing
13 - Screw-type clip
O Renew after removing
4 Tightening torque = Item 8 (page 293)

14 - Emission control module
O Exploded view = page 292

15 - Screw-type clip

QO Renew after removing

Q 8Nm
16 - Exhaust manifold
17 - Bolt

U Tightening torque and sequence = page 206
18 - Bracket

4 For turbocharger
19 - Bolt

Q Tightening torque and sequence = page 205
20 - Bracket

Q For turbocharger

21 - Bolt
Q Tightening torque and sequence = page 206

Exploded view - turbocharger, part Il

1. Turbocharger 203
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1 - Air pipe
2 - Bolt

Q Tightening torque and
sequence = 6-cylinder
TDI engine;3.0°Itr.'4-
valve common rail; Rep.
gr. 21 ; Charge air sys-
tem; Exploded view -
charge air system

3 - Seal

O Renew if damaged

4 - Bolt
d 9Nm

5 - Resonator
6 - O-ring
QO Renew after removing

7 - Bolt

U Tightening torque = 6-
cylinder TDI engine, 3.0
Itr. 4-valve common rail;
Rep. gr. 26 ; Exhaust
gas recirculation sys-
tem; Exploded view - ex-
haust gas recirculation
system

8 - Hose
Q For crankcase breather

9 - Bracket

O For vehicles with elec-
tric compressor r/ L

e
10 - Bolt 26 25 2423 22 21

Q For vehicles with elec-
tric compressor

Aluminium cylinder head cover
0 4 Nm
Plastic cylinder head cover
Q Thread-forming
Q Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 3.5Nm
11 - Sender 1 for turbocharger speed - G688-

Q For vehicles with electric compressor

U1 Removing and installing = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 21 ; Turbocharger;
Removing and installing sender 1 for turbocharger speed - G688-

12 - Bolt
U For vehicles with electric compressor
Q 5Nm

13 - Bolt
O For vehicles with electric compressor
a 55Nm

14 - Vacuum hose
U For vehicles with electric compressor

204 Rep. gr.21 - Turbocharging/supercharging
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15 - Seal

Q0 Renew if damaged
16 - Pipe

U For exhaust gas recirculation
17 - Ball stud

U For engine cover panel
d 5Nm

18 - Exhaust gas temperature sender 1 - G235-
O Exploded view = page 304

19 - Seal
Q0 Renew if damaged

20 - Turbocharger
U Removing and installing = page 206

Q Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)

= “3.8 Performing adaptions after renewing a component”, page 10

21 - Securing clips

O For operating rod
22 - Operating rod
23 - Bolt

0 9Nm

24 - Bracket

25 - Bolt
0 9Nm

26 - Control unit for turbocharger 1.-.J724-
4 Not suppliedseparately

Turbocharger - tightening torque and sequence

? | Note

Renew studs and nuts' after-removing.

— Tighten bolts and nuts in stages in the sequence shown:

S A21-112285

Stage Bolts/nuts ;I;]orque for tightening/tightening fur-
er
1. Studs for nuts |14 Nm
_2, 3-
2. -2, 3- Screw in by hand until contact is made
3. -2, 3- 12 Nm
4, -2, 3- 50 Nm
5. -2, 3- Turn 90° further
6. -4, 5- Screw in by hand until contact is made
7. -4- 9 Nm
8. -5- 9 Nm

1. Turbocharger 205
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Bracket -1- for turbocharger - tightening torque

— Tighten bolts in stages as follows:

Stage Bolts Tightening torque
1. -arrows- Screw in by hand until contact is made
2. -arrows- 15 Nm
3. -arrows- 28 Nm
25 Nm when using insert tool XZN 10
-V.A.G 1331/15-

1.2 Removing and installing turbocharger

A Caution

If the turbocharger has suffered mechanical damage (e.g.
damaged compressor wheel), it is not sufficient merely fo fit a
new turbocharger. The following work must be performed in
order fo avoid further damage:

¢ Check air cleaner housing, air filfer element and air hoses
for dirt and foreign particles.

¢ Check the entire charge air system (including the charge
air cooler) for foreign matter.

¢ [f foreign matter is found in the charge air system, clean
all relevant ducts and hoses and renew charge air cooler
if necessary.

Risk of malfunctions caused by dirt.
¢ Observe rules for cleanliness = page 7 .

Note:

Mechanical faults on the turbocharger can be caused by foreign
matter from the exhaust manifold.

Special tools and workshop equipment required
¢ Engine bung set - VAS 6122-

Removing

Preparatory work may:be necessary depending on model = 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 21 ;
Turbocharger; Removing and installing turbocharger .

VAS 6122
HE

1n
H

WO0-11228
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Vehicles without electric compressor:

— Remove coolant pipe (rear) for turbocharger = 6-cylinder TDI
engine, 3.0 ltr. 4-valve common rail; Rep. gr. 19 ; Coolant
pipes; Removing and installing coolant pipes .

— Remove coolant pipe (top front) for turbocharger = 6-cylinder
TDI engine, 3.0 Ifr. 4-valve common rail; Rep. gr. 19 ; Coolant
pipes; Removing and installing coolant pipes .

Vehicles with electric compressor:

— Remove coolant pipe “1” for turbacharger = 6-cylinder TDI
engine, 3.0 lir. 4-valve common rail; Rep. gr. 19'; Coolant
pipes; Removing and installing, coolant pipes; .

— Remove coolant pipe “3"for turbocharger = 16-cylinder TDI
engine, 3.0 ltr. 4-valve common rail; Rep. gr. 19 ; Coolant
pipes; Removing and installing coolant pipes .

Exhaust gas recirculation pipe - version 1:
— Remove bolts -arrows-.

— Release hose clip -1- and detach exhaust gas recirculation
pipe -2-.

Exhaust gas recirculation pipe - version 2:
— Remove bolts -arrows-.

— Release screw-type clips -1- and detach exhaust gas recircu-
lation pipe -2-.

Exhaust gas recirculation pipe - version 3:
— Remove bolts -arrows-.

— Release hose clips -1- and disconnect exhaust gas recircula-
tion hose.

— Detach exhaust gas recirculation pipe -2-.

A26-11949

1. Turbocharger 207
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All versions (continued):

— If still fitted, disconnect crankcase breather hose -2- from res-
onator -1- (press release tabs on both sides to do so).

— Remove bolts -1- and pull air pipe -2- off turbocharger (leave
in installation position). (Different versions depending on mod-
el.)

- ~Unscrew exhaustigas temperature sender 1 - G235- .

— If necessary, release catch -arrow B-, detach exhaust gas re-
circulation cooler changeover valve - N345- -item 1- from
bracket -2- -arrow A- and press to one side.

208 Rep. gr.21 - Turbocharging/supercharging
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— Release clips -1, 2- and slide them onto exhaust manifold/tur-
bocharger.

- [(A21-1002

— Remove bolts -arrows- and move automatic glow period con-
trol unit - J179- to one side together with bracket.

— Remove bolts -arrows- for exhaust gas recirculation pipe.

1. Turbocharger 209
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— Unplug electrical connector -1- for turbocharger 1 control unit
-J724- .

— Slacken bolts -5- and remove bolts -4-.

— Press operating rod for turbocharger 1 control unit - J724- up-
wards and remove nuts -2, 3-.

— Remove turbocharger.

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

q
? | Note

¢ Renew seals, nuts.and O-ring -afterremoval,

& Secure all hose connectionswith correcttypeof hoseclipsi(as
original equipment) = Electronic parts catalogue .

& Fill turbocharger with engine oil at connection for oil supply
line.

& After installing the turbocharger, allow the engine to idle for
approx. 1 minute without pressing the accelerafor to ensure
that the turbocharger is supplied with oll.

— Install coolant pipes = 6-cylinder TDI engine, 3.0 ltr. 4-valve
common rail; Rep. gr. 19 ; Coolant pipes; Removing and in-
stalling coolant pipes .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 21 ; Turbocharger; Removing
and installing turbocharger .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”,

page 10 .
Tightening torques

¢ = “1.1 Exploded view - turbocharger”, page 202

¢ = “5.1 Exploded view - exhaust gas recirculation system”,
page 312

21 O Rep. gr.21 - Turbocharging/supercharging
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2 Charge air system

= “2.1 Exploded view - charge air system”, page 211

= “2.2 Exploded’view'~'Hose connections for charge 'air'system”,
page 211

= “2.3,Removing:andiinstalling charge: air.cooler’; page-212

> “2.4 Removing and installing charge pressure sender G31 ",
page 212

= “2.5 Removing and installing charge air temperature sender”,
page 213

> “2.6 Checking charge air system for leaks”, page 213

2.1 Exploded view - charge air system

All components are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 21 ; Charge air system; Exploded

view - charge air system .

2.2 Exploded view - hose connections for
charge air system

q
? | Note

& Hose connections and air pipes/hoses must be free of oil and
grease prior o fitting.

& Secure all hose connections with correct type of hose cljps (as
original equipment) > Electronic parts catalogue .

¢ /fusing used hose clips to secure the air hoses at their con-
nections, spray rust remover onfo the worm threads before
instalfing.

Hose clips on pressure side are fitted with retaining hooks
-arrows-.

» To disconnect air hose, hose clip must be loosened far
enough.

* Hose clips which have been loosened can be re-used.

* Hose clip -1- with retaining hooks -arrows- must not be pulled
off air hose.

» Ifahose clip with retaining hooks is pulled off air hose, air hose
must be renewed.

* New air hoses are supplied with hose clip fitted.

N21-10842

MN21-10843

2. Charge air system 21 1
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Tightening torque for
1- Hose clip with width -a- = 12 mm: 5.5 Nm
2 - Hose clip with width -b- =9 mm: 3.4 Nm

23 Removing and installing charge air cool-
er

All procedures are described in > 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 21 ; Charge air system; Removing

and installing charge air cooler .

24 Removing and installing charge pres-
sure sender - G31-

= “2.4.1 Removing and installing charge pressure sender G31 -
vehicles without electric compressor”, page 212

> “2.4.2 Removing and installing charge pressure sender G31 -
vehicles with electric compressor”, page 212

241 Removing and installing charge pres-
sure sender - G31- - vehicles without
electric compressor

Removing

— Remove engine cover panel = page 14 .

— Unplug electrical connector -2-.

— Unscrew bolt -1- and remove charge pressure sender - G31- .

Installing

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

— Install engine cover panel = page.14 .

Tightening torques

¢ - “4.1 Explededview -fintake®manifold”, page 222

24.2 Removing and installing charge pres-
sure sender - G31- - vehicles with elec-
tric compressor

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 21 ; Charge air system; Removing
and installing charge pressure sender - G31- .

2

1y

A21-10396
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25 Removing and installing charge air tem-
perature sender

All procedures are described in > 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 21 ; Charge air system; Removing
and installing charge air temperature sender .

2.6 Checking charge air system for leaks
Special tools and workshop equipment required

¢ Vehicle diagnostic tester

4 Charge air system tester - V.A.G 1687-

¢ Adapters=V.AG 1687/3,=VA:G:1687/10+,=V.A.G 1687/15+
-V.A.G 1687/18-2-

¢ Ultrasonic tester - V.A.G 1842-

¢ Leak detection spray (commercially available)
Procedure

— Observe rules for cleanliness = page 7 .

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 21 ;
Charge air system; Checking charge air system for leaks .

— Loosen bolted connections -arrows- and push clamp towards
rear.

— Lower front exhaust pipe/trap catalytic converter slightly and
detach clamp.

— Tie up front exhaust pipe/trap catalytic converter.

V.A.G 1687

Se
ne-

<0\

WO0-11217

VAG 1687.-'Adapter'

—

W00-11763

AZ6-11726

2. Charge air system 21 3



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

Version 1:

— Seal off front exhaust pipe/trap catalytic converter with adapt- V.A.G 1687/15
ers -V.A.G 1687/3- and -V.A.G 1687/15- .

V.A.G 1687/3
Version 2:
— Seal off trap catalytic converter with adapter -V.A.G
1687/18-2- .
V.A.G 1687/18-2
Continued:

— Connect adapter -V.A.G 1687/10- to turbocharger.

— Connect hose -1- of charge air system tester -V.A.G 1687- to
adapter.

21 4 Rep. gr.21 - Turbocharging/supercharging
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Prepare charge air system tester - V.A.G 1687- as follows:

Unscrew pressure control valve -2- completely and close
valves -3- and -4-.

Make sure knob is pulled out before turning pressure control
valve -2-.

Using a commercially available connection piece, connect
charge air system tester - V.A.G 1687- to compressed air -1-.

B Note

If there is water in sight glass, remove drain plug -6- and drain
walter.

Open valve -3-.

A Caution

Risk of damage if pressure is set foo high.

¢ The pressure must not exceed 0.2 bar.

V.A.G 1687

M26-11343

Adjust pressure to 0.2 bar via pressure control valve -2-.

Open valve -4- and wait until test system is pressurised. If
necessary, adjust pressure to 0.2 bar again.

Connect vehicle diagnostic tester .
Switch on ignition.

Select and start{Diagnosis):

Choose [Select own test|and select following options one
after the other:

. (display depends on model)

¢ [Select engine“code and ‘engine| (display depends ‘on

*® & & o

model)

[0001 - Self-diagnesis conpatible systems|or|Systems
with diagnostic capability]

[0001 - Engine electronics J623|

[0001 - Subsystems, background conditions|

[0001 - Check charge air system for leaks|

[Carry out test]

Check charge air system for audible leaks or leaks that can be
felt with the hand; apply commercially available leak detection
spray or use ultrasonic tester - V.A.G 1842- .

2. Charge air system 21 5
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B Note

& A small amount of air escapes through the valves and enters
the engine. Therefore it is not possible fo perform a pressure
retention test.

& For operation of ultrasonic tester -V.A.G 1842-, refer to >
Operating instructions .

& Release pressure in test circuit by detaching hose coupling
from adapter before removing adapfer.

Assembling

Assembly is performed in reverse sequence; note the following:

B Note

¢ Renew seal and O-rings after removal.

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

— Install engine cover panel = page 14 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 21 ; Charge air system; Check-
ing charge air system for leaks .

Tightening torques

¢ = “2.2 Exploded view - hose connections for charge air sys-
tem”, page 211

¢ = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr.
26 ; Exhaust pipes/silencers; Exploded view - silencers

21 6 Rep. gr.21 - Turbocharging/supercharging
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23 — Mixture preparation - injection

1 Injection system

= “1.1 Overview - fuel system”, page 217

= “1.2 Overview of fitting locations - injection system”,
page 217

= “1.3 Filling and bleeding fuel system”, page 217

= “1.4 Checking fuel system for leaks”, page 218

1.1 Overview - fuel system

All components are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 23 ; Injection system; Overview -
fuel system .

1.2 Overview of fitting locations - injection
system

All components are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 23 ; Injection system; Overview of
fitting locations - injection system .

1.3 Filling and bleeding fuel system
Special tools and workshop equipment required
¢ Vehicle diagnostic tester

If components of the fuel system between the fuel tank and the
high-pressure pump are removed or renewed, the fuel system
must be bled.

A Caution

Running when dry causes irreparable damage fo fuel pump.

e Never allow fuel pump to run while it is emply.

Proceed as follows to fill high-pressure pump with fuel.

» Check fuel gauge in instrument cluster; fuel gauge needle
must indicate that fuel is above reserve level.

— Connect vehicle diagnostic tester .
— Switch on ignition.

- Select and start [Diagnosis].

— Choose [Select own test|and select following options one
after the other:

¢ (display depends on model)

¢ [Select engine code and engine| (display depends on
model)

¢ [0001 - Self-diagnosis compatible systems|or|[Systems
with diagnostic capability]

¢ [0001 - Engine electronics J623|

¢ [0001 - Engine electronics, functions|

¢ [0001 - Activate fuel pump|

1. Injection system 21 7
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¢ [Carry out test]

4 Select 120 seconds.

— The fuel pump must run for 120 seconds to ensure that the
fuel system is filled sufficiently with fuel.

— Start engine after filling fuel system.

— Run engine at moderate speed for several minutes and then
switch off.

— Check fuel system for leaks.
— Erase entry in event memory.
— Road-test vehicle and accelérate with full throttle at least once.

— Then check high-pressure system again for leaks.

1.4 Checking fuel system for leaks
Procedure

— Allow engine'to run'for ‘several minutes at'-moderate’rpm.
— Switch offignition:

— 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.
— Finally, check high-pressure system again for leaks.
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2 Vacuum system

= “2.1 Connection diagram - vacuum system”, page 219

= “2.2 Checking vacuum system”, page 219

241 Connectiondiagram - vacuum system

? | Note

Vacuum_ -hoses-in vehicle are not.coloured.

1w Exhaust-gas recirculation
cooler change-over valve -
N345-

2 - Vacuum hose

U From exhaust gas recir-
culation cooler change-
over valve - N345- to
vacuum unit at exhaust
gas recirculation cooler

3 - Vacuum unit

4 At exhaust gas recircu-

lation cooler
4 - Vacuum unit

1 At coolant shut-off valve

5 - Vacuum line

1 From coolant valve for
cylinder head - N489- to
vacuum unit at coolant
shut-off valve

6 - Coolant valve for cylinder
head - N489-
7 - Vacuum supply hose

Q  With non-return valve

Q Leading from vacuum
pump to brake servo

4 Different versions avail-
able; for allocation refer
to = Electronic parts
catalogue

8 - Vacuum supply hose

Q  With non-return valve

O To coolant valve for cyl-
inder head - N489- and

exhaust gas recirculation cooler change-over valve - N345-

2.2 Checking vacuum system

Special tools and workshop equipment required

8
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¢ 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

Porous or leaking lines

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

— Ifafaultis stored in the event memory, check the vacuum lines
leading to the relevant component and also check the remain-
ing vacuum lines in the system.

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

VAS 6213

il

Wiog-11210
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3 Air cleaner

All procedures and components are described in = 6-cylinder TDI
engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ; Air cleaner .

3. Air cleaner 22 1



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

4 Intake manifold

= “4.1 Exploded view - intake manifold”, page 222

= “4.2 Removing and installing intake manifold (top section)”,
page 228

= “4.3 Removing and installing intake manifold (bottom section)”,
page 232

= “4.4 Removing and installing intake manifold flap motor V157
”, page 234

= “4.5 Removing and installing throttle valve module J338 ”, page
236

4.1 Exploded view - intake manifold

= “4.1.1 Exploded view - intake manifold, vehicles without electric
compressor’, page 222

= “4.1.2 Exploded view - intake manifold, vehicles with electric
compressor”’, page 225

4.1.1 Exploded view - intake manifold, vehicles without electric compressor

1 - Bolt
Q 9 Nm
2 - Pipe
Q Forexhaust gas recircu-
lation
3 - Seal
QO Renew after removing

4 - Bolt
0 9Nm

5 - Bolt
Q 9Nm

6 - Bracket

O For air pipe and exhaust
gas recirculation cooler
change-over valve -
N345-

7 - Intake manifold flap motor -
V157-

0 Removing and installing
= “4.4 Removing and in-
stalling intake manifold
flap motor V157 7,

page 234
8 - Gasket
O Renew after removing

9 - Intake manifold (top sec-
tion)

Q0 Removing and installing
= “4.2 Removing and in-

e ey mantiold 36 35 34 33 3231 30 29 28
page 228
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10 - High-pressure pipe
Q With retaining'clamp
11 - Bolt
Q Thread-forming
U Fit and screw in‘bolt' by hand so that it'is'screwed into old thread. Then-tighten bolt-to torque
Q 7.5Nm

12 - Retainer
Q For electrical wiring harness

13 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm

14 - Ball stud
Q For engine cover panel
Q Thread-forming
Q Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
d 4 Nm

15 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
a 7.5Nm
16 - Retainer
Q For coolant hoses
17 - Bolt
U Tightening torque and sequence = page 224
18 - Seal
Q 16x
Q Available in different sizes
QO Renew after removing
19 - Bolt
0 9Nm
20 - Seal
Q 16x
Q Available in different sizes
QO Renew after removing
21 - Intake manifold (bottom section)
Q0 Removing and installing = “4.3 Removing and installing intake manifold (bottom section)”, page 232
22 - Bolt
Q Thread-forming
Q Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm

23 - Air pipe
24 - Seal
QO Renew after removing

25 - Throttle valve module - J338- / throttle valve module - GX3-
0 Removing and installing = “4.5 Removing and installing throttle valve module J338 ”, page 236
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26 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
a 7.5Nm

27 - Air hose
Q  With screw-type clip
Q Tightening torque = “2.2 Exploded view - hose connections for charge air system”, page 211

28 - Bolt
Q Thread-forming
O Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
O 6Nm
29 - Retainer
U For air pipe
30 - Bolt
0 20 Nm
31 - O-ring
O Renew after removing
32 - Charge pressure sender - G31-
0 Removing and installing = page 212
33 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm
34 - Bolt
Q Thread-forming
Q Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm
35 - Retainer
Q For coolant valve for cylinder head - N489-

36 - Gasket
U Renew after removing

Intake manifold (top section) onto intake manifold (bottom sec-
tion) - tightening torque and sequence

A - Intake manifold (top section) onto old intake manifold (bottom
section)

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque

1. -1... 14- Fit and screw in bolts by hand so that
they are,screwed into old thread.

2. 10014 10 Nm
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B - Intake manifold (top section) onto new intake manifold (bottom
section)

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque
1. -1...4- 10 Nm
2. -5...14- 14 Nm
3. -1...4- 14 Nm

Retaining clamp for high-pressure pipe - tightening torque
¢ Thread-forming

¢ Fit and screw in bolt by hand so that it is screwed into old
thread. Then tighten bolt to torque.

¢ 7.5Nm

A23-11007

4.1.2 Exploded view - intake manifold, vehicles with electric compressor
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1 - Bolt
Q 9Nm 12 13 14 15 16

2 - Pipe
U For exhaust gas recircu-
lation
3 - Seal
Q0 Renew after removing

4 - Bolt
d 9Nm

5 - Bolt
0 9Nm

6 - Bracket

U For air pipe and exhaust
gas recirculation cooler
change-over valve -
N345-

7 - Intake manifold flap motor -
V157-

U Removing and installing
= “4.4 Removing and in-
stalling intake manifold
flap motor V157 7,

page 234
8 - Gasket
QO Renew after removing

9 - Intake manifold (top sec-
tion)

Q Removing and installing

= page 228
10 - High-pressure pipe 4342 41 403938 37 36 35 34 33
Q With retaining clamp
11 - Bolt

Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
a 7.5Nm

12 - Retainer
Q For electrical wiring harness

13 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
a 7.5Nm

14 - Ball stud
Q For engine cover panel
Q Thread-forming
O Fitand serew.in:bolt.by. hand so that it is screwed into old thread. Then tighten bolt to torque
/4 Nm

15 - Bolt
Q Thread-forming

U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
a 7.5Nm
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16 - Retainer
1 For coolant hoses

17 - Bolt
U Tightening torque and sequence = page 224

18 - Seal
Q 16x
Q Available in different sizes
QO Renew after removing

19 - Bolt
d 9Nm

20 - Seal
Q 16x
Q Available in different sizes
QO Renew after removing
21 - Intake manifold (bottom section)
U Removing and installing = page 232
22 - Bolt
Q Thread-forming
Q Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm

23 - Bolt
Q 9Nm
24 - Air pipe
25 - Seal
O Renew after removing
26 - Bolt
Q 9Nm

27 - Throttle valve.module - J338-
Q| Removing and installing = page 236

4 Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10

28 - Dowel pin
29 - Bolt
Q 9Nm

30 - Connection
31 - Not fitted
32 - Connection
33 - Not fitted
34 - Connection
35 - Bracket

Q For air pipe
36 - Bolt

Q 20 Nm

37 - Bolt
Q Thread-forming
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U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 6Nm
38 - O-ring
U Renew after removing
39 - Charge pressure sender - G31-
0 Removing and installing = page 212
40 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm
41 - Bolt
Q Thread-forming
U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm
42 - Retainer
Q For coolant valve for cylinder head - N489-
43 - Gasket
O Renew after removing

4.2 Removing and installing intake manifold
(top section)

= “4.2.1 Removing and installing intake manifold (top section) -
vehicles without electric compressor”, page 228

= “4.2.2 Removing and installing intake manifold (top section) -
vehicles with electric compressor”, page 232

421 Removing and installing intake manifold
(top section) - vehicles without electric
compressor
Special tools and workshop equipment required
¢ Engine bung set - VAS 6122-
VAS 6122
Hi
: . [}
® 318 o
L I e
©
L B N N
90 e

Removing

Preparatory work may be necessary'depending on model > 6-
cylinder TDI engine, 3:0°ltr."4=valvescommon rail; Rep. gr. 23 ;
Intake manifold; Removing and installing intake manifold (top
section) .

— Remove throttle valve module - J338- = page 236 .
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— Disconnect fuel hoses -1, 2, 3- = Fuel supply system; Rep.
gr. 20; Plug-in connectors; Disconnecting plug-in connectors .

P | A20-11448

B2 > 1

— Unplug electrical connector -1- for fuel pressure sender for low
pressure - G410- .

— If installed, move electrical connector -4- for exhaust gas tem-
perature sender 4 - G648- clear.

— Move electrical wiring harnesses -2- and fuel hose -arrow-
clear at bracket -3-.

=..Unclip.bracket fromrhigh-pressure lines and push to one side.
— Unplug electrical connectors on glow plugs.

— Move fuel hose -3- clear.
— Move electrical wiring harness -4- clear at wiring duct -2-.
— Unscrew bolt -1- (left and right) and detach wiring duct.

— Move fuel return hose -5- clear at intake manifold and high-
pressure pipe.

— If fitted, disconnect vacuum hose -4- and move hose clear at
bracket.

— Detach electrical connectors -1 and 2- from bracket, unplug
and move electrical wiring clear.

— Unclip bracket -3- from high-pressure lines and detach.

— Unclip bracket -5- from high-pressure pipes and move to one
side together with SCR line.
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— Unscrew bolts -arrows- and remove retaining clips.

A WARNING

The fuel system is pressurised.

Risk of injury as fuel may spray out.
¢ Put on safety goggles.
¢ Put on protective gloves.

¢ Release pressure (wrap clean cloth around connection
and open connection carefully).

— Unscrew union nuts -1, 2- and detach high-pressure pipe.

— Unplug electrical connector -2- for exhaust gas recirculation
control motor - V338- .

— Unscrew union nuts -arrows- and detach high-pressure pipe
-1-.

— Remove bolt -1- and push guide tube -2- for oil dipstick slightly
towards front.

AT7-10793
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— Disconnect vacuum hose -2- from actuator for exhaust gas
recirculation.

— Detach changeover valves -1, 3- from bracket and move clear
to side.

— Unplug electricalcconnectors:

1 - For intake'manifold flap motor=M157-
3 - For charge pressure sender - G31-

— Remove bolt -2-.

— Remove bolts -1- for exhaust gas recirculation pipe and bolts
-2- on bracket for air pipe.

— Remove bolts -arrows- and detach oil filler neck -1-.

— Seal off opening with plug from engine bung set - VAS 6122-
(clean plug thoroughly).

— Move coolant hose leading to injector for reducing agent -
N474- clear at intake manifold.
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— Remove bolts -arrows- and move automatic glow period con-
trol unit - J179- to one side together with bracket.

— Loosen and remove bolts in the sequence -14 ... 1- and detach
intake manifold (top section). 12 1914 9
— If necessary, move electrical wiring clear. .
Installing
Installation is carriedfout in reverse order; note the following: 8 7
2 6
2 | Note
Renew seals after removing. 4 i 1
f '-

— Install high-presstire pipes'= 'page 265'.
— Install throttle valve module - J338-= page 236 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Intake manifold; Removing
and installing intake manifold (top section) .

Tightening torques

¢ = Fig. “Intake manifold (top section) onto intake manifold
(bottom section) - tightening torque and sequence™ ,
page 224

¢ = “3.2 Exploded view - cylinder head cover”, page 110

¢ Dipstick guide tube = Item 8 (page 162)

¢ - General body repairs, exterior; Rep. gr. 50 ; Lock carrier;
Exploded view - lock carrier

4.2.2 Removing and installing intake manifold
(top section) - vehicles with electric com-
pressor

All procedures are described in = 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 23 ; Intake manifold; Removing
and installing intake manifold (top section) .

4.3 Removing and installing intake manifold
(bottom section)

Special tools and workshop equipment required
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¢ Socket Torx T30 - T10405-

Removing

Remove intake manifold (top section) = page 228 .
Remove exhaust gas recirculation cooler = page 314 .

Bottom section of intake manifold (right-side):

Vehicles without electric compressor; Remove coolant pipe
(bottom front) for turbocharger = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 19 ; Coolant pipes; Remov-
ing and installing coolant pipes .

Vehicles with electric compressor: Remove coolant pipe 2 for
turbocharger = 6-cylinder TDI engine, 3.0 Itr. 4-valve common
rail; Rep. gr. 19 ; Coolant pipes; Removing and installing
coolant pipes .

Press coolant pipe (top right) downwards.
Remove bolt -arrow- for retaining clip.

T10405

Wio0-11783
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Both sides (continued):
— If necessary, move electrical wiring/vacuum lines clear.

— Unscrew bolts -arrows- and detach intake manifold (bottom
section) -1-.

2 | Note

The illustration shows the installation position on cylinder bank 2
(left-side) as an example.

%1 i
L_ —
A23-10903

Installing

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

2 | Note

Renew seals after removing.

— Install exhaust gas recirculation cooler (front) = page 314 .
— Install intake manifold (top section) = page 228 .
Tightening torques

¢ = “4.1 Exploded view - intake manifold”, page 222

¢ - Fig. *“Retaining clamp for high-pressure pipe - tightening
torque™ , page 225

4.4 Removing and installing intake manifold
flap-motor.- V157-

= “4.4.1 Removing and installing intake manifold flap motor V157
- vehicles without electric compressor”, page 234

> “4.4.2 Removing and installing intake manifold flap motor V157
- vehicles with electric compressor”, page 236

441 Removing and installing intake manifold
flap motor - V157- - vehicles without
electric compressor

Special tools and workshop equipment required

4 Socket Torx T30 - T10405-
T10405

W00-11783

Removing
— Remove throttle valve module - J338- = page 236 .
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— Disconnect vacuum hose -2- from actuator for exhaust gas
recirculation.

— Detach changeover valve -3- from bracket and move clear to
side.

— Remove bolt -1- and push guide tube -2- for oil dipstick slightly
towards front.

Protected by copyright. Copying for private or commercial purposes, i{{

permitted unless authorised by AUDI AG. AUDI AG does not guarantes

with respect to the correctness of information in this document. Copy}

— Unplug electrical connectors:

1 - For intake manifold flap motor - V157-
3 - For charge pressure sender - G31-

— Remove bolt -2-.

— Remove bolts -1- for exhaust gas recirculation pipe and bolts
-2- on bracket for air pipe.
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— Unscrew bolts -arrows- using socket Torx T30 - T10405- and
detach air pipe -2- together with intake manifold flap motor -
V157- -item 1-.

Installing

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

? | Note

Renew seals after removing.

— Install throttle valve module - J338- = page 236 .

Perform adaptions‘requiredafter renewing a component (using
= Vehicle diaghostic/tester)
= 8.8 Performing adaptions after renewing a component”,

page 10,
Tightening torques

¢ P 4424 Exploded view pintake manifold; vehicles without
electric compressor’, page 222

¢ Dipstick guide tube = Item 8 (page 162)

442 Removing and installing intake manifold
flap motor - V157- - vehicles with electric
compressor

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 23 ; Intake manifold; Removing
and installing intake manifold flap motor - V157- .

4.5 Removing and installing throttle valve
module - J338-

= “4.5.1 Removing and installing throttle valve module J338 - ve-
hicles without electric compressor”, page 236

= “4.5.2 Removing and installing throttle valve module J338 - ve-
hicles with electric compressor”, page 237

451 Removing and installing throttle valve
module - J338- - vehicles without elec-
tric compressor

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 23 ;
Intake manifold; Removing and installing throttle valve module -
J338-.
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— Unplug electrical connector -1-.

— Remove bolts -arrows- and detach throttle valve module -
J338-.

Installing

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

? | Note

Renew gasket after removing.

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Intake manifold; Removing
and installing throttle valve module - J338- .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
> “3.8 Performing adaptions after renewing a component”,

page 10 .
Tightening torques

¢ = “4.1.1 Exploded view - intake manifold, vehicles without
electric compressor”, page 222

452 Removing and installing throttle valve
module - J338- - vehicles with electric
compressor

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 23 ; Intake manifold; Removing
and installing throttle valve module - J338- .

l u-/
-l
F NS
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5 Injectors/high-pressure reservoir
(rail)

= “5.1 Exploded view - injectors”, page 238

= “5.2 Checking injectors”, page 242

= “5.3 Performing adaption of correction values for injectors”,
page 243

= “5.4 Checking for injectors sticking open”, page 244

= “5.5 Checking return flow rate of injectors with engine running”,
page 246

> “5.6 Checking return flow rate of injectors at starter cranking
speed”, page 250

= “5.7 Checking pressure retention valve in fuel return line”, page
253

> “5.8 Removing and installing injectors”, page 255

= “5.9 Installing high-pressure pipes”, page 265

= “5.10 Removing and installing high-pressure reservoir (rail)”,
page 267

5.1 Exploded view - injectors
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1 - Support bracket
Q For clamping piece

Q Different tightening tor-
ques:

¢ To camshaft bearing
= page 132

¢ To cylinder head: 9 Nm

2 - Clamping piece

O Use acoloured pento
mark injectors and cor-
responding clamping
piece and‘eylinder for
re-installation; pay at-
tention to markings
when installing

Q If the injectorislinstalled
on another cylinder for
testing purposes, the
clamping piece must al-
so be moved

Q After looking for the
fault, the injector and the
clamping piece must be
re-installed on their orig-
inal cylinder

Q The clamping pieces
can be re-used when in- : e
stalling new injectors @

3 - Bolt
O Renew after removing !
a 6 Nm +90°

4 - Fuel return hose
From injectors

AZI-10550

Do not dismantle
Only renew together with pressure retention valve

o000 0

Then check fuel return hoses for leaks
5 - High-pressure pipe

bserve rules for cleanlines erl.
Prom high-pressure reservoﬁ (%ﬁﬁ% jector

Do not alter shape

Check for damage before re-installing

Installing = page 265
Lubricate threads of union nuts with clean engine oil

ouooUo0oou

¢ 25 Nm if re-installing high-pressure pipe

¢ 15 Nm +60° if installing a new high-pressure pipe
Q Tightening torques for vehicles with electric compressor:

¢ 35 Nm if re-installing high-pressure pipe
¢ 15 Nm +60° if installing a new high-pressure pipe
6 - High-pressure reservoir (rail)

— Observe rules for cleanliness = page 7 .

Tightening torques for vehicles without electric compressor:

After renewing, engine must be run at idling speed for approx. 2 minutes to bleed fuel system

Mark allocation for re-installation; pay attention to marking when installing
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U Removing and installing = page 267
7 - High-pressure pipe

bserve rules for cleanliness = e’. o
Prom high-pressure reservoir (égl?%fr i) on opposite side

Do not alter shape

Check for damage before re-installing

Installing = page 265

Lubricate threads of union nuts with clean engine oil
Tightening torques for vehicles without electric compressor:

o000 ou

¢ 25 Nm if re-installing high-pressure pipe
¢ 15 Nm +60° if installing a new high-pressure pipe
Q Tightening torques for vehicles with electric compressor:
¢ 35 Nm if re-installing high-pressure pipe
¢ 15 Nm +60° if installing a new high-pressure pipe
8 - Retaining clamp
Q For high-pressure pipe
9 - Bolt
@ 9 Nm
10 -'High-pressure pipe
pr%srﬁrl'\{i%ﬁgé?gggﬂgegﬁr%%eﬁysh%g%g%sure reservoir (rail)
Do not alter'shape
Check for'damage’ before're-installing

Installingt= ipage 265
Lubricate threads of union nuts with clean engine oil

Tightening torques for vehicles without electric compressor:

oo0ogdooo

¢ 25 Nm if re-installing high-pressure pipe
¢ 15 Nm +60° if installing a new high-pressure pipe
Q Tightening torques for vehicles with electric compressor:
¢ 35 Nm if re-installing high-pressure pipe
¢ 15 Nm +60° if installing a new high-pressure pipe
11 - Bolt
ad 9Nm
12 - Fuel pressure sender - G247-
0 Use socket - T40218- to loosen and tighten
Q0 Removing and installing = page 272
13 - O-ring
U Renew after removing
14 - Injector
— Observe rules for cleanliness = page 7 .

Use a coloured pen to mark allocation of injectors to corresponding clamping piece and high-pressure
pipe, and to corresponding cylinder for re-installation; pay attention to markings when installing

If the injector is installed on another cylinder for testing purposes, the clamping piece must also be moved
Renew copper seal after removing

After looking for the fault (switching the injectors around), the injector and the clamping piece must be
re-installed on their original cylinder

oo o
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To remove carbon deposits from the injector sealing surface, clean the injector bore in the cylinder head

with cleaning kit - VAS 6811- (it is important to do this to avoid leaks)

U Removing and installing = page 255

Q Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10
15 - O-ring

O Renew after removing

16 - Copper seal

QO Renew after removing
Q Copper seal without chamfer: has no specified installation position
O Copper seal with chamfer: note installation position = page 242

Banijo bolt for fuel return line connection - tightening torque

i

Note

& After removing, renew bolfs tightened with specified fightening

*

angle.

Renew seals after removing.

Tighten banjo bolt -arrow- to 8 Nm +90°.

Fuel pressure regulating valve - N276-

Version 1

*

*
*
*

With deformable sealing lip
Cannot be‘re-installed
Removing and installing = page 275

Performing‘adaptions required after renewing a component
(using = Vehicle diagnostic tester)
> “3.8 Performing adaptions after renewing a component”,

page 10

Position fuel pressure regulating valve - N276- so that electri-
cal wiring is not under tension when connector is plugged in.

Tighten union screw on regulating valve in stages as follows
(counterhold hexagon flats on housing):

A23-10827
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Version 2

¢ With deformable sealing lip

¢ Cannot be re-installed

¢ Removing and installing = page 278
*

Performing adaptions required after renewing a component
(using = Vehicle diagnostic tester)

= “3.8 Performing adaptions after renewing a component”,
page 10

Tightening torque for versions 1 and 2

Stage |Tightening torque

1. Screw in by hand until contact is made
2. 60 Nm

3. Turn back by 90°

4. 85 Nm

Fuel pressure sender - G247- - tightening torque

® | Note

Do not use an open-end spanner for loosening or tightening.

— Use socket, 27 mm - T40218- to tighten fuel pressure sender
- G247- -arrow- in stages as follows:

Stage |Tightening torque

1. Screw in by hand until contact is made
2. 60 Nm

3. Turn back by 180°

4, 85 Nm

Note installation position for copper seal with chamfer

52 Checking injectors

There are four different tests for checking the operation of the
injectors.

A23-10924

| h
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¢

Performing adaption of.correction values for injectors
> page 243

Checking for'injectars sticking open = page 244

Checking return flow rate of injectors with engine running
= page 246

Checking return flow rate of injectors-at'starter cranking speed
= page 250

Perform the following tests first if the engine does not start at all;

*
*

¢

Checking for injectors sticking open = page 244

Checking return flow rate of injectors at starter cranking speed
= page 250

Checking fuel pressure regulating valve - N276- > 6-cylinder
TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ; Senders
and sensors; Removing and installing fuel pressure regulating
valve - N276- .

53 Performing adaption of correction val-

ues for injectors

The “Injector delivery calibration” and “Injector voltage cali-
bration” serve to correct the injection rates for each cylinder of
a common rail system individually across the entire operating
range.

The 7-digit adaption value -1- (example) is marked separately
on each injector. It may consist of letters and/or numbers (AS-
Cll code).

Reference table for reading out letters and/or numbers on
each injector

Special tools and workshop equipment required

¢

Vehicle diagnostic tester
Perform adaption = Vehicle diagnostic tester.

When a new injector is installed, the adaption value for the new
injector must be stored in the engine control unit.

Additionally, check that the “Injector delivery calibration val-
ues” with “Injector voltage calibration values” are correctly
entered for all the other injectors. Do NOT attempt to re-enter
these values if the correct values are already stored in the en-
gine control unit.

When the engine control unit is renewed, the appropriate “In-
jector delivery calibration values” with “Injector voltage cali-

A23-10890

0L23456789
YA

ABCDEFGHIJKLM
NOPARSTUVWXY Z

20935+ ==/ X[
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bration” values must be written into the new engine control
unit.

54 Checking for injectors sticking open

2 | Note

If one of the injectors is sticking open, this means that the injector

needle is not closing fully and fuel escapes into the cylinder.

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

¢ Adapter of return flow meter - VAS 6684-
Procedure

VAS 6213

—
—=
===
=
—_—

Wioo-11210

A Caution

Risk of malfunctions caused by dirt.

¢ Observe rules for cleanliness = page 7 .

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Injectors/high-pressure reservoir (rail); Checking for injectors
sticking open .

— Erase entries in engine control unit event memory = Vehicle
diagnostic tester.

— Clean all high-pressure reservoir (rail) connections with en-
gine cleaner or brake cleaner and dry.

— Detach retaining clip -1- and disconnect fuel return hose -2-.
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— Connect hand vacuum pump - VAS 6213- to fuel hose
-arrow-.

— Generate a vacuum of -500 mbar using hand vacuum pump -
VAS 6213-.

+ If the vacuum reading remains the same for 30 seconds, the
injectors are OK.

* Inthe case of a faulty injector, the vacuum will fall back to 0 bar
within 2 to 3 seconds.

— If pressure drops, check injectors on individual cylinder banks.

Cylinder bank 1 (right-side):

— Detach bracket -2- with wiring harness from high-pressure
pipes towards front -arrow B- and push upwards slightly.

— Detach covers -1-.

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow A-.

Cylinder bank 2 (left-side):
— Detach covers -arrow-.

— If necessary, move bracket for electrical wiring harness clear.

\ [(Aza11134
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— Re-connect air hose to throttle valve module - J338- .

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow-.

Both sides (continued):

— Connect adapter to return line connection of injector to be tes-
ted after adapter has been cleaned and blown out.

— Generate a vacuum of -500 mbar using hand vacuum pump -
VAS 6213-.

» If the vacuum reading remains the same for 30 seconds, the =
injector is OK. '

* Inthe case of a faulty injector, the vacuum will fall back to 0 bar
within 2 to 3 seconds.

— Repeattestif necessary; note drop in vacuum reading on hand
vacuum pump - VAS 6213- .

— Renew faulty injectors = page 255 .
Assembling

B Note

& Renew O-ring for'fuel return line connection if it is damaged
or deformed.

& Lubricate O-rings with engine oil or assembly oil before instal-
ling.

— Push the return line connections carefully over the new seals
and onto the"injectors:

» The connection must'engage audibly.

— Then press down release pin carefully.

— Erase any entries in engine control unit event memory result-
ing from testing = Vehicle diagnostic tester.

— Check fuel system for leaks = page 218 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Injectors/high-pressure
reservoir (rail); Checking for injectors sticking open .

B Note

Ifthere is any air left in the fuel system, the engine may switch to
the backup mode (‘emergency running' mode) during the road
test. Stop engine and erase event memory. Then continue the
road test.

5.5 Checking return flow rate of injectors
with engine running
B Note

Each injector normally has a relatively low fuel return flow rate. If
the return flow rate at one injector is relatively high compared fo
the other injectors, that injector is probably defective.
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Special tools and workshop equipment required

¢ Hose clamps, up to 25 mm - 3094-

¢ Engine bung set - VAS 6122-

¢ Return flow meter - VAS 6684-

¢ Fuel-resistant measuring container

Procedure

A Caution

Risk of malfunctions' caused by dirt.

¢ Observe rules for cleanliness = page 7 .

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Injectors/high-pressure reservoir (rail); Checking return flow rate

of injectors with engine running .

— Clean all return line connections with engine cleaner or brake

cleaner and dry.

2%

WDD1113D

VAS 6122

WO0-11228

VAS 6684

2

Wion-11282
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— Clamp off fuel return line downstream of pressure retention
valve using a hose clamp -3094- .

Cylinder bank 1 (right-side):

— Detach bracket -2- with wiring harness from high-pressure
pipes towards front -arrow B- and push upwards slightly.

— Detach covers -1-.

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow A-.

Cylinder bank 2 (left-side):
— Detach covers -arrow-.

— If necessary, move bracket for electrical wiring harness clear.

— Re-connect air hose to throttle valve module - J338- .

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow-.

248 Rep. gr.23 - Mixture preparation - injection



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

Both sides (continued):

— Connect hoses of return flow meter -VAS 6684/1- to return line
connections of all six injectors.

A Caution

Risk of damage to infectors due fo increased engine speed.

¢ Do NOT press the accelerator during this test; the engine
must only run at idling speed.

A23-10895

— Start engine and run at idling speed for several minutes:

— When the engine is warm and running at idling speed, the re-
turn flow rates at each of the 6 injectors must not differ by more
than a small amount.

Evaluating return flow rate:

1- Injectors OK. Return flow rate approx. identical on all injec-
tors.

2 - Injector for cylinder 3 not OK. Return flow rate greater than
three times the volume of smallest measured return flow
rate.

B Note

There is a mechanical fault at the injector if the return flow rate is
greater than three fimes the volume of the smallest measured
return flow rate.

— If one injector has a significantly higher return flow rate than
the others it must be renewed = page 255 .
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— Remove hose clamp, up to 25 mm - 3094- from fuel return line.
Assembling

®
? | Note

& Renew O-ring for fuel return line connection if it is damaged
or deformed.

& Lubricate all O-rings with engine oil or assembly oil before in-
stalling.

1 Piae
| [ A23-10893

— Push the return line connections carefully over the new seals

and onto the injectors.
» The connection must engage audibly.
— Then press down release pin carefully.

— Erase any entries in engine control unit event memory result-
ing from testing = Vehicle diagnostic tester.

— Check fuel system for leaks = page 218 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Injectors/high-pressure
reservoir (rail); Checking return flow rate of injectors with engine

running .
L
? | Note

If there is any air left in the fuel system, the engine may switch to
the backup mode (‘emergency running' mode) during the road
test. Stop engine and erase event memory. Then continue the

road fest.
5.6 Checking return flow rate of injectors at
starter cranking speed
i Note

& Only perform this test if the engine does not start at all.

& Each infector normally has a relatively low fuel return flow rate.
Ifthe return flow rate at one injector is relatively high compared
to the other injectors, that injector is probably defective.

Special tools and workshop equipment required

¢ Hose clamps, up to 25 mm - 3094-
3094

Wiio-11130
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¢ Return flow meter - VAS 6684-

¢ Fuel-resistant measuring container

Procedure

VAS 6684

2

Wion-11282

A Caution

Risk of malfunctions caused by dirt.
¢ Observe rules for cleanliness = page 7 .

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 23 ;
Injectors/high-pressure reservoir (rail); Checking return flow rate
of injectors with engine running .

— Clean all return line connections with engine cleaner or brake
cleaner and dry.

— Clamp off fuel return line downstream of pressure retention
valve using a hose clamp -3094- .

Cylinder bank 1 (right-side):

— Detach bracket -2- with wiring harness from high-pressure
pipes towards front -arrow B- and push upwards slightly.

— Detach covers -1-.

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow A-.
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Cylinder bank 2 (left-side):
— Detach covers -arrow-.
— If necessary, move bracket for electrical wiring harness clear.

— Re-connect air hose to throttle valve module - J338- .

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow-.

Both sides (continued):

— Connect hoses of return flow meter -VAS 6684/1- to return line
connections of all six injectors.

— Operate starter three times (wait approx. 20 seconds each
time after operating starter to prevent it from overheating).

» Specification of return flow rate: 0 ml

— If fuel comes out of one injector, that injector must be renewed
= page 255.

A23-10895
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— Remove hose clamp -3094- from fuel return line.
Assembling

E Note

& Renew O-ring for fuel return line connection if it is damaged
or deformed.

& Lubricate all O-rings with engine oil or assembly oil before in-
stalling.

— Push the return line connections carefully over the new seals
and onto the injectors.

» The connection must engage audibly.

— Then press down release pin carefully.

— Erase any entries in engine control unit event memory result-
ing from testing = Vehicle diagnostic tester.

— Check fuel system for leaks = page 218 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Injectors/high-pressure
reservoir (rail); Checking return flow rate of injectors with engine
running .

E Note

If there is any air left in the fuel system, the engine may switch to
the backup mode (‘emergency running’ mode) during the road
test. Stop engine and erase event memory. Then continue the
road ftest.

5.7 Checking pressure retention valve in
fuel return line

Special tools and workshop equipment required

¢ Tester for fuel return system - VAS 6330-

Procedure

Preparatory work may be necessary depending on model = 6-
cylinder TDI engine;»3:0 ltr=4=valve’common rail; Rep. gr. 23 ;
Injectors/high-pressure reservoir (rail); Checking pressure reten-
tion valve in fuel return line .

g __.- , 4 .
A23-10893

VAS 6330

Woo-10778
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A Caution

Risk of malfunctions caused by dirt.
¢ Observe rules for cleanliness = page 7 .

¢ No dirf must be allowed fo get into the disconnected return
line or the open connection on the injector.

Detach cover -arrow-.

If necessary, move bracket for electrical wiring harness clear.

— Cleanreturn line connection on cylinder 4 with engine cleaner/
brake cleaner and dry.

— Pull return line connection off cylinder 4; to do so, press both
tabs down and at the same time pull centre piece upwards
-arrow- to release connection.

— Connect tester for fuel return system - VAS 6330- between
return line connection on injector and return line.

— Start engine.
— Check pressure on/pressure gauge.
¢ Specification: approx. 12 bar

— If specification is not attained, renew fuel return line with pres-
sure retention valve and ring/hose connector.

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep.cgr! 1235 Injectors/high-pressure
reservoir (rail); Checking pressure retention valve in fuel return

VAS 6330

A23-10976

line .
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5.8 Removing and installing injectors

= “5.8.1 Removing injectors - cylinder bank 1 (right-side)”,

page 255

> “5.8.2 Removing injectors - cylinder bank 2 (left-side)”,

page 259

= “5.8.3 Installing injectors”, page 263

5.8.1 Removing injectors - cylinder bank 1
(right-side)

Special tools and workshop equipment required
¢ Cleaning kit - VAS 6811- (not illustrated)
4 Removal lever - 80-200-

80-200

WOD-11156

¢ Puller - T10055- with adapter - T10055/1-
T10055

Wion-11199

¢ Assembly sleeve - T10377-

WOD-11237
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4 Socket - T40055-

¢ Puller - T40059-

Removing

T40055

Wion-11197

T40059

WO0-10208

A Caution

Risk of malfunctions caused by dirt.

¢ Observe rules for cleanliness = page 7 .

Preparatory work may be necessary depending on model = 6-
cylinder TRl engine; 3:0.ltr. 4-valve common rail; Rep. gr. 23 ;
Injectors/high-pressure reservoir (rail); Removing and installing
injectors .

Unplug electrical connector-1- for fuel pressure sender for low
pressure =/G410+t!

Ifinstalled| move electrical-connector+4< forexhaust gas tem-
perature sender 4 - G648- clear.

Move electrical wiring harnesses -2- and fuel hose -arrow-
clear at bracket -3-.

Unclip bracket from high-pressure lines and push to one side.
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— Detach bracket -2- with wiring harness from high-pressure
pipes towards front -arrow B- and push upwards slightly.

— If fitted, detach covers -1-.

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow A-.

Version without noise insulation:

— Unplug electrical,connectors -4- at injectors.

A WARNING

The fuel systemis pressurised.
Risk of injury as fuel may spray out.
* Put on safety goggles.
* Put on protective gloves.

¢ Release pressure (wrap a clean cloth around connection
and open connection carefully).

— Unscrew union nuts -3- and detach high-pressure pipe.

A Caution

Used injectors must always be re-installed on the same cylin-
der.

¢ Mark injectors fo ensure that they are re-installed at the
correct cylinders.

— Mark position of clamping piece -2- in relation to injector with
paint for re-installation.

— Unscrew bolt -1- and remove clamping piece.

? | Note

If it is not possible fo remove the clamping piece, detach injector.

7 O
e . ' B A23-10503
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Version with noise insulation:

— Unplug electrical connector -2-.

A WARNING

The fuel system is pressurised.
Risk of injury as fuel may spray out.
* Puf on safety goggles.
e Put on proftective gloves.

¢ Release pressure (wrap a clean cloth around connection
and open connection carefully).

A23-11159

— Remove union nuts -arrows- and bolts -1- and move fuel rail
to one side.
— Detach noise insulation.

— Use a vacuum cleaner to remove any residue left by the noise
insulation.

A Caution

Used injectors must always be re-installed on the same cylin-
der.

¢ Mark injectors fo ensure that they are re-installed at the
correct cylinders.

— Mark position of clamping piece -1- in relation to injector -2-
with paint for re-installation,

— Remove bolt -arrow- and detach clamping piece.

1 | Note

If it is not possible fo remove the clamping piece, detach injector.

All versions (continued):

— Fit puller - T10055- with adapter -T10055/1- on injector -2-, as
shown in illustration.

— Detach injector with clamping piece -1-.

T10055

T10055/1

A23-10906
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— If puller - T10055- with adapter -T10055/1- cannot be fitted
directly, use puller - T40059- with corresponding bolt -1- in
addition.

— «~Place removed injectors on a clean cloth.

5.8.2 Removing injectors - cylinder bank 2
(left-side)

Special tools and workshop equipment required

¢ Cleaning kit - VAS 6811- (not illustrated)

4 Removal lever - 80-200-

¢ Puller - T10055- with adapter - T10055/1-

¢ Assembly sleeve - T10377-

T40059

T10055/1

A23-11129

80-200

WO0-11146

WO0-11199

WiOn-11237
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4 Socket - T40055-

¢ Puller - T40059-

Removing

T40055

Wion-11197

T40059

WO0-10208

A Caution

Risk of malfunctions caused by dirt.

¢.=Observe rules forcleanliness = page 7 .

Preparatory work may be necessary depending on model = 6-
cylinder TDI'engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Injectors/high-pressure reservoir (rail); Removing and installing
injectors .

If fitted, disconnect vacuum, hose,-4- and;move hose clear at
bracket.

Detach electrical connectors -2- from bracket and move elec-
trical wiring clear.

Unclip bracket -3- from high-pressure lines and move to one
side together with SCR line.

Unclip bracket -5- from high-pressure lines and press to one
side together with electrical wiring harness.
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— If fitted, detach covers -1-.

— Unplug electrical connectors -arrows-.

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow-.

— Move electrical connector -1- for injector for reducing agent -
N474- clear at bracket -2-.

— Unscrew bolts -arrows- and detach bracket.
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Version without noise insulation:

A WARNING

The fuel system is pressurised.

Risk of injury as fuel may spray out.
« Put on safety goggles.
« Put on protective gloves.

¢ Release pressure (wrap a clean cloth around connection
and open connection carefully).

— Unscrew union nuts -3- and detach high-pressure pipe.

A Caution

Used injectors must always be re-installed on the same cylin-
der.

¢ Mark injectors fo ensure that they are re-installed at the
correct cylinders:

Ve D
e ' =5 A23-10503

— Mark position of clamping piece -2<in relation to injector with
paint for re-installation.

— Unscrew bolt -1- and remove clamping piece.

1 | Note

If it is not possible fo remove the clamping piece, detach injector.

Version with noise insulation:

A WARNING

The fuel system is pressurised.
Risk of injury as fuel may spray out.
« Put on safely goggles.
» Put on profective gloves.

* Release pressure (wrap a clean cloth around connection
and open connection carefully).

— Remove union nuts -arrows- and bolts -2- and detach fuel rail
-1-.
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— Detach noise insulation.

— Use a vacuum cleaner to remove any residue left by the noise
insulation.

A Caution

Used injectors must always be re-installed on the same cylin-
der.

¢ Mark injectors fo ensure that they are re-installed at the
correct cylinders.

s

0! — }‘ﬂ . AZ23-11162

— Mark position of clamping piece -1- in relation to injector -2-
with paint for re-installation.

— Remove bolt -arrow- and detach clamping piece.

? | Note

If itis not possible fo remove.the clamping piece, detach injector.

All versions:(continued):

— Fit puller - T10055- with adapter -T10055/1- on injector -2-, as
showninillustration.

T10055

- nDetachiinjector with-.clamping piece=12

A23-10806

— If puller - T10055- with adapter -T10055/1- cannot be fitted
directly, use puller - T40059- with corresponding bolt -1- in
addition. T40059

— Place removed injectors on a clean cloth.
T10055

1 T10055/3

T10055M1

A23-11129

5.8.3 Installing injectors
Installing new injectors

When installing a new injector, the following components must be
renewed:

¢ Bolt for clamping piece
¢ Copper seal
¢ O-ring for injector bore

¢ O-ring for fuel return line connection
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Installing used injectors

When re-installing a used injector in the same cylinder, the fol-
lowing components must be renewed:

¢ Bolt for clamping piece

¢ Copper seal

¢ O-ring for injector bore

4 O-ring for fuel return line connection

— Spray tip of injector nozzle with rust-solvent spray. Wait ap-
prox. 5 minutes and wipe off soot particles and oil with a cloth.

— Toremove the old copper seal from the injector, clamp the seal
carefully in a vice so that it is just held between the jaws without
turning. Then carefully pull and twist the injector out of the
copper seal by hand.

— Clean off deposits under the copper seal using a suitable scra-
per.

Continued (same procedure for used and new injectors):

A Caution

Risk of damage to infector sealing surface.

¢ 7o remove carbon deposits from the injector sealing sur-
face, clean the injector bore in the cylinder head with
cleaning kit - VAS 6811-.

— Fit new copper seal.

— Lubricate all O-rings with engine oil or assembly oil before in-
stalling.
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— Renew O-ring for injector bore using assembly sleeve -
T10377- .

— Install injectors.

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

— Install high-pressure pipes = page 265 .

E Note

Lubricate all O-rings with engine oil or assembly oil before instal-
ling.

— Push the return line connections carefully over the new seals
and onto the injectors.

» The connection must engage audibly.
— Carefully press down release pin.

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”,

page 10.
Additional work depending on model = 6-cylinder TDI engine, 3.0

Itr. 4-valve common rail; Rep. gr. 23 ; Injectors/high-pressure
reservoir (rail); Removing and installing injectors

Tightening torques
¢ - “5.1 Exploded view - injectors”, page 238

¢ - “2.2 Exploded view - hose connections for charge air sys-
tem”, page 211

5.9 Installing high-pressure pipes
Special tools and workshop equipment required
¢ Ratchet -\V.A.G 1331/1-

/T10377

MN23-10230

V.AG 13311

WOD-10045
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*

¢

Open end spanner insert, AF 17 - V.A.G 1331/6-

Socket - T40055-

Procedure

*

Observe rules for cleanliness = page 7 .

B Note

Before re-installation, check taper seats for deformation,
cracks, damage, scores and corrosion, renew high-pressure
pipes if they are damaged or corroded.

Check that bore in pipe is not distorted, restricted or damaged
in any other way.

When re-installing "old"” high-pressure pipe, observe marking
for installation position.

Use vacuum cleaner to remove dirt from taper seat at high-
pressure reservoir (rail).

Clean fuel'pipe‘and-end,of pipe with engine cleaner or brake
cleaner.and dry.

Lubricate threads of union nuts with clean engine oil.

Hand-tighten union nuts on high-pressure pipes until they
make contact (ensure that pipes are not under tension).

V.A.G 1331/6

Wido-11302

T40055

WOO-11187
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17 mm union nuts on high-pressure reservoir (rail):
— To secure high-pressure pipes, use torque wrench - V.A.G
1331- with tool insert, AF 17 - V.A.G 1331/6- . V.A.G 1331
o
V.A.G 1331/6
17 mm union nuts on injectors:
— To tighten unions of injectors, use torque wrench - V.A.G V.A.G 13311
1331- with ratchet - V.A.G 1331/1- and socket - T40055- . = = HES
Tightening torques i
¢ - “5.1 Exploded view - injectors”, page 238 VA G 1331
¢ - “3.2 Exploded view - cylinder head cover”, page 110
T40055
5.10 Removing and installing high-pressure
reservoir (rail)
Special tools and workshop equipment required
4 Removal lever - 80-200-
80-200
4 Open end spanner insert, AF 17 - V.A.G 1331/6-
V.A.G 1331/6

WiOn-11302
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4 Socket - T40055-

¢ Engine bung set - VAS 6122-

Removing

T40055

Wion-11197

VAS 6122

it
a9
® 3810

TRE
H

W00-11228

A Caution

Risk of malfunctions caused by dirt.

¢ Observe rules for cleanliness = page 7 .

Preparatory work may be necessary depending on model = 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Injectors/high-pressure reservoir (rail); Removing and installing
high-pressure reservoir (rail) .

Cylinder bank 1 (right-side):

Unplug electrical connector -1- for fuel pressure sender for low
pressure - G410- .

If installed, move electrical connector -4- for exhaust gas tem-
perature sender 4 - G648- clear.

Move electrical wiring harnesses -2- and fuel hose -arrow-
clear at bracket -3-.

Unclip bracket from high-pressure lines and push to one side.
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— Detach retaining clip -1- and disconnect fuel return hose -2-.

Detach bracket -2- with wiring harness from high-pressure
pipes towards front -arrow B- and push upwards slightly.

Detach covers -1-.

Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow A-.

Unplug electrical connector -2-.

A WARNING

The fuel system is pressurised.

Risk of injury as fuel may spray out.

Put on safety goggles.
Put on protective gloves.

Release pressure (wrap a clean cloth around connection
and open connection carefully).

Remove union nuts -arrows- and bolts -1- and detach fuel rail.

Cylinder bank 2 (left-side):

If fitted, disconnect vacuum hose -4- and move hose clear at
bracket.

Detach electrical connectors -2- from bracket, unplug and
move_electrical wiring clear.

Unclip bracket -3- from high-pressure lines and move to one
side together with SCR line.

Unclip bracket -5- from high-pressure lines and press to one
side together with electrical wiring harness.

A [Azaanzr

A23-11159

— )
=7 5%
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— Remove electrical connector -2- for injector for reducing agent
- N474- from bracket.

— Unplug electrical connector -1- for injector, cylinder 4 - N33- .

— Detach covers -arrow-.

— Disconnect fuel return hoses from injectors; to do so, press
down both tabs and at the same time pull centre piece up to
release connection -arrow-.

A WARNING

The fuel system is pressurised.

Risk of injury as fuel may spray out.
» Put on safely goggles.
« Put on protective gloves.

* Release pressure (wrap a clean cloth around connection
and open connection carefully).

— Remove union nuts -arrows- and bolts -2- and detach fuel rail
-1-
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— Unplug electrical connector -arrow-.
Both sides (continued):

— Seal off open lines and connections with plugs (thoroughly
cleaned) from engine bung set - VAS 6122- .

Installing
Installation is carried out in reverse order; note the following:
— Install high=pressure pipes/=page265¢

Additional work' depending orrmodel = 6-cylinder TDI engine;'3.0
Itr. 4-valve common rail; Rep. gr. 23 ;.Injectors/high-pressure
reservoir (rail); Removing and installing high-pressure reservoir
(rail) .

Tightening torques
¢ - “5.1 Exploded view - injectors”, page 238

¢ = “2.2 Exploded view - hose connections for charge air sys-
tem”, page 211
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6 Senders and sensors

= “6.1 Removing and installing air mass meter G70 ”, page 272

= “6.2 Removing and installing fuel temperature sender G81 ”,
page 272

= “6.3 Removing and installing fuel pressure sender G247 ", page
272

= “6.4 Removing and installing fuel pressure sender for low pres-
sure G410 ", page 274

= “6.5 Checking fuel pressure regulating valve N276 ”,

page 275

= “6.6 Removing and/installing fuel pressure regulating valve
N276 ”, page 275

= “6.7 Removing and installing pressure differential sender G505
”. page 279

6.1 Removing and installing air mass meter
- G70-
All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 23 ; Senders and sensors; Re-
moving and installing air mass meter - G70- .

6.2 Removing and installing fuel tempera-
ture sender - G81-

Removing

— Remove exhaust gas recirculation cooler (front)
> page 314 .

— Unplug electrical connector -2-.

— Remove bolt -1- and detach fuel temperature sender - G81-
from connection.

Installing

— Install exhaust gas recirculation cooler (front) = page 314 .

Tightening torques ' g .‘ I

¢ = “7.1 Exploded view - high-pressure pump”, page 280

6.3 Removing and installing fuel pressure
sender - G247-

Note

(1]

& The fuel pressure sender - G247- continuously measures the
fuel pressure in the high-pressure system. It transmits a cor-
responding voltage signal to the engine control unit - J623- .

& Should the fuel pressure sender fail, the engine control unit
will control the fuel pressure via a mapped open-loop backup
function. Maximum engine speed in this mode is restricted.

& The fuel pressure sender - G247- has a deformable sealing
lip.

Special tools and workshop equipment required
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¢ Engine bung set - VAS 6122-

¢ Socket - T40218-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Senders and sensors; Removing and installing fuel pressure
sender - G247- .

A Caution

Risk of malfunctions caused by dirt.

¢ Observe rules for cleanliness = page 7 .

— Unscrew bolt -2- and release screw-type clip.

— Detach injector for reducing agent - N474- -item 1- and place
to one side.

— Clean area all around fuel pressure sender - G247- with en-
gine cleaner or brake cleaner and dry.

q
1 | Note

& Clean carefully, cleaning solution must not enter the electrical
connector.

& Make sure no dirt gets info opening in high-pressure reservoir
(rail).

VAS 6122

Hi
1o

’.
® 281 o

WiOn-11228

T40218

WOD-11255
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— Unplug electrical connector -arrow-.

@ | Note

Do not use an open-end spanner for loosening or tightening.

— Unscrew fuel pressure sender - G247- using socket, 27 mm -
T40218-.

— Remove dirt from opening in high-pressure reservoir (rail) us-
ing a vacuum cleaner. Do not use metal tools, etc.

— Seal off hole in high-pressure reservoir (rail) with a plug (thor-

oughly cleaned) from engine bung set - VAS 6122- .
Installing

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

q
@ | Note

& [fthe deformable sealing lip and the thread of the fuel pressure
sender - G247- are not damaged, the sender can be re-used
once.

& Check sealing surface at opening in high-pressure reservoir.

& Check that the deformable sealing lijp and the thread on the
new fuel pressure sender are not damaged.

& The beginning of the thread and the deformable sealing ljp of
the fuel pressure sender must be coated with diesel fuel.

— _Screwsinfuelpressure,sender - G247- by hand until it makes
contact and then tighten.

- Install injector for.reducing agent - N474- = page 302 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Senders and sensors; Re-
moving and installing fuel pressure sender,- G247~

Tightening torques

¢/its Eigy £t itRuelpressurersendér (6247 otightenindgotorque™ |
page 242

6.4 Removing and installing fuel pressure

sender for low pressure - G410-
Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Senders and sensors ; Removing and installing fuel pressure
sender for low pressure - G410- .

A Caution

Risk of malfunctions caused by dirt.

¢ Observe rules for cleanliness when working on the fuel
supply system = page 7 .
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— Unplug electrical connector -1-.

— Unscrew fuel pressure sender for low pressure - G410-
-item 2- (counterhold at connection -3-).

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

— Screw in fuel pressure sender for low pressure - G410- by
hand until it makes contact and then tighten.

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Senders and sensors ;
Removing and installing fuel pressure sender for low pressure -
G410-.

Tightening torques

¢ > Fig. “ Fuel pressure sender for low pressure -G410- - tight-
ening torque”™ |, page 282

6.5 Checking fuel pressure regulating valve
- N276-

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 23 ; Senders and sensors; Check-

ing fuel pressure regulating valve - N276- .

6.6 Removing and installing fuel pressure
regulating valve - N276-

= “6.6.1 Removing and installing fuel pressure regulating valve
N276 - version 12.page.275

= “6.6.2 Removing/and installing fuel pressure regulating valve
N276 - version 2", page 278

6.6.1 Removing and installing fuel pressure
regulating valve - N276- - version 1

Versions of fuel pressure regulating valve - N276-

= Fig. “ Fuel pressure regulating valve -N276- ™ , page 241
L J
? | Note
& The fuel pressure regulating valve - N276- maintains a con-

stant pressure in the high-pressure reservoir (rail) and the
Injector pipes (high-pressure fuel circuit).

& /tis not possible to start engine iffuel pressure requlating valve
- N276- is defective.

& [fthe pressure in the high-pressure fuel circuit is too high, the
regulating valve opens fo allow some of the fuel to flow back
from the high-pressure reservoir (rail) to the fuel tank via a
return hose.

& [fthe pressure in the high-pressure fuel circuit is too low, the
valve closes and seals off the high-pressure section of the
system from the low-pressure section.

& The fuel pressure regulating valve - N276- has a deformable
sealing lip and can only be used once. Do not install it for test
purposes.

Special tools and workshop equipment required

¢ Vehicle diagnostic tester
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¢ Engine bung set - VAS 6122-

¢ Open end spanner insert, AF 30 - T10553-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Senders and sensors; Removing and installing fuel pressure reg-
ulating valve - N276- .

VAS 6122
Hid

TR
1]

Wiin-11228

Wo0-11782

A Caution

Risk of malfunctions caused by dirt.
¢ Observe rules for cleanliness = page 7 .

— Clean thread and area around fuel pressure regulating valve
- N276- with engine cleaner or brake cleaner and dry.

« "Makesure nodirt-gets-into' opening in‘high-pressure reservoir.

« P'Clean-careflly; cleaning solution‘must not ‘enter the electrical
connector.

— Remove banjo bolt for fuel return hoses.

— Unplug electrical connector -arrow- at fuel pressure regulating
valve - N276- .
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Loosen union screw using open-end spanner insert, 30 mm -
T10553- (at the same time, counterhold at hexagon flats on
housing). Then unscrew and remove by hand.

Extract dirt from opening in high-pressure reservoir (thread
and sealing surface) using a vacuum cleaner. Do not use met-
al tools, etc.

Seal off open connection in high-pressure reservoir (rail) with
a plug (thoroughly cleaned) from engine bung set - VAS
6122- .

Installing

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

q
? | Note

¢

Fuel pressure regulating valve - N276- must always be re-
newed after it has been removed.

Check sealing surface at opening in high-pressure reservoir.

Check that the deformable sealing lip and the thread on the
new regulating valve are not damaged.

Coat beginning of thread, deformable sealing lijp and O-ring of
regulating valve lightly with diesel fuel.

Tighten union nut by hand.

Position fuel pressure regulating valve - N276- so that electri-
cal wiring is not under tension when connector -arrow- is
plugged in.

Counterhold hexagon flats on regulating valve housing in this
position with open-end spanner and tighten union screw with
open-end spanner insert, 30 mm - T10553- .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
> “3.8 Performing adaptions after renewing a component”,

page 10 .
Tightening torques
¢ - Fig. “ Fuel pressure regulating valve -N276- " , page 241

AZ23-10827
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6.6.2 Removing and installing fuel pressure
regulating valve - N276- - version 2

Versions of fuel pressure regulating valve - N276-
= Fig. *“ Fuel pressure regulating valve -N276- " , page 241

E Note

The fuel pressure regulating valve - N276- maintains a con-
stant pressure in the high-pressure reservoir (rail) and the
Iinjector pipes (high-pressure fuel circuit).

*

& /tis not possible fo start engine iffuel pressure regulating valve
- N276- is defective.

& [fthe pressure in the high-pressure fuel circuit is too high, the
regulating valve opens to allow some of the fuel to flow back
from the high-pressure reservoir (rail) to the fuel tank via a
return hose.

& [fthe pressure in the high-pressure fuel circuit is too low, the
valve closes and seals off the high-pressure section of the
system from the low-pressure section.

& The fuel pressure regulating valve - N276- has a deformable
sealing ljp and can only be used once. Do not install it for test
purposes.

Special tools and workshop equipment required

¢ Vehicle diagnostic tester

¢ Engine bung set - VAS 6122-
VAS 6122

it
ge
® 38
| B N A )
®O 90 ¢e

1nn
H

WO0-11228

¢ Open end spanner insert, AF 30 - T10553-

Wo0-11782

Removing

— Remove high-pressure reservoir (rail) (right-side)
= page 2671

278 Rep. gr.23 - Mixture preparation - injection




Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

B Note

The high-pressure reservoir can be clamped in a vice in order to
remove the pressure regulating valve; however, itis essential that
protective jaw covers are used. Do NOT take up the weight of the
high-pressure reservoir by the threaded connections for the high-
pressure pipes or the retaining tabs for the cylinder head.

— Clean thread and area around fuel pressure regulating valve
- N276- with engine cleaner or brake cleaner and dry.

* Make sure no dirt gets into opening in high-pressure reservoir.

» Clean carefully; cleaning solution must not enter the electrical
connector.

— Unscrew fuel pressure regulating valve - N276- -item 2- from
high-pressure reservoir -1- using open-end spanner insert,
30.mm - T10553- .

— [ Extract dirt/from opening in high-pressure reservoir (thread
and sealing surface) using a vacuum cleaner. Do not use met-
al,tools;.ete.

— Seal off open connection in high-pressure reservoir (rail) with
a plug (thoroughly, cleaned) from engine bung set - VAS
6122-.

Installing

B Note

¢ Fuel pressure regulating valve - N276- must always be re-
newed after it has been removed.

& Check sealing surface at opening in high-pressure reservoir.

& Check that the deformable sealing ljp and the thread on the
new regulating valve are not damaged.

& Coat beginning of thread, deformable sealing ljp and O-ring of
regulating valve lightly with diesel fuel.

— Tighten fuel pressure regulating valve - N276- using open-end
spanner insert, 30 mm - T10553- .

— Install high-pressure reservoir (rail) (right-side) = page 267 .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”,

page 10 .

Tightening torques
¢ > Fig. ™ Fuel pressure regulating valve -N276- " , page 241
6.7 Removing and installing pressure differ-

ential sender - G505-

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 23 ; Senders and sensors; Re-
moving and installing pressure differential sender - G505- .

A23-10924
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7 High-pressure pump
= “7.1 Exploded view - high-pressure pump”, page 280

= “7.2 Removing and installing high-pressure pump”, page 282

7.1 Exploded view - high-pressure pump

1 - High-pressure pipe
U Do not alter shape

Q Check for damage be-
fore re-installing

O Always renew high-
pressure pipe when re-
newing high-pressure
pump

Q Installing = page 265

Q Lubricate threads of un-
ion nuts with clean en-
gine oil

Q Tightening torques for
vehicles without electric
COmMpressor:

¢ 25 Nm if re-installing high-
pressure pipe

¢ 15 Nm +60° if installing a
new high-pressure pipe

Q Tightening torques for
vehicles with electric
compressor:

¢ 35 Nm if re-installing high-
pressurespipe

¢ 15 Nm +60° ifinstalling a
new high-pressure pipe

2 - High-pressure pump

A Caution

Risk’' of - “‘malfunctions
caused by dirt.
@bserve rules for cleanii-

ness = page 7 .

Running when dry cau-
ses irreparable damage
fo high-pressure pump.
Wthe high-pressure
pump has been removed
and re-installed or re-
newed, the first fuel filling
must be performed be-
fore the engine is started
for the first time

> page 217 .

BZI-19551

O Removing and installing = page 282

Q Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10
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3 - High-pressure pipe

Do not alter shape

Check for damage before re-installing

Always renew high-pressure pipe when renewing high-pressure pump
Installing.=_page 265

Lubricate threads'of union nuts with clean engine oil

Tightening torques for vehicles without electric compressor:

U0 0000

¢ 25 Nm if re-installing high-pressure pipe
¢ 15 Nm +60° if installing-a new high-pressure pipe
Q Tightening torques for vehicles with electric compressor:
¢ 35 Nm if re-installing high-pressure pipe
¢ 15 Nm +60° if installing a new high-pressure pipe
4 - O-rings
QO Renew after removing
Q Different versions available; for allocation refer to = Electronic parts catalogue
U Allocation = page 282
5 - Bolt
Q Thread-forming

Q Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
Q 7.5Nm

6 - Fuel temperature sender - G81-

U Removing and installing = page 272
7 - O-rings

O Renew after removing

8 - Bracket
Q For fuel hoses

9 - Bolt
d 9Nm

10 - Connection
Q Fuel supply line

11 - Connection
Q Fuel return line
12 - O-rings
O Renew after removing
U Different versions available; for allocation refer to = Electronic parts catalogue
Q Allocation = page 282
13 - Nut
QO Renew after removing
U To loosen, counterhold adapter -item 14- using counterhold tool - T40248- or counterhold tool - T40292-
Q Tightening torque
¢ Vehicles without electric compressor: 70 Nm
¢ Vehicles with electric compressor: 20 Nm +50°
14 - Adapter
Q For chain sprocket for high-pressure pump
QO Renew after removing
Q To loosen nut -item 13-, use counterhold tool - T40248- or counterhold tool - T40292-
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15 - O-ring
Q0 Renew after removing

16 - Bolt
0 23 Nm

Connection to bracket - tightening torque
— Tighten bolt -arrow- to 3.5 Nm.

Fuel pressure sender for low pressure - G410- - tightening torque

— Tighten fuel pressure sender for low pressure - G410-
-item 2- to 22 Nm.

Allocation of O-rings to connection -2-
1 - O-ring (blue)

3 - O-ring (blue)

4 - Green O-rings

A23-10880

7.2 Removing and installing high-pressure
pump

Special tools and workshop equipment required
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¢ Locking pin - T40245-
T40245

¢ Wrench, 21 mm - T40263-

T40263
¢ Counterhold tool - T40292-

T40292

Wo0-11392

¢ Adapter - T40314-
T40314

W00-11649

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
High-pressure pump; Removing and installing high-pressure
pump .
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— Remove emission control module = 6-cylinder TDI engine,
3.0 ltr. 4-valve common rail; Rep. gr. 26 ; Emission control
system; Removing and installing emission control module .

— Remove coolant pipe (top right) = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 19 ; Coolant pipes; Remov-
ing and installing coolant pipes .

— Remove coolant shut-off valve = page 198 .

— Unscrew bolts -1, 4- and remove bracket -2-.
— Unscrew bolts -arrows- and detach cover -3-.

A Caution

Irreparable damage can be caused if the camshaft timing chain
slips.

¢ Turn crankshaft only in direction of engine rotation
-arrow-.

— Use wrench, 214mm - T40263- and 'adapter - T40314- to turn
crankshaft until it is possible to lock chain sprocket for high-
pressure pump with locking pin -'T40245- .

— Remove bolt -arrow- for retaining clip.

) | A23-11097
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— Unplug electrical connector -1- for fuel temperature sender -
G

— Observe rules for cleanliness = page 7 .

A WARNING

The fuel system is pressurised.
Risk of injury as fuel may spray out.
» Put on safety goggles.
» Put on profective gloves.

¢ Release pressure (wrap a clean cloth around connection
and open connection carefully).

— Unscrew union nuts -arrows- and detach high-pressure pipe.

Unplug electrical connector -1- for fuel metering valve - N290- .
— Unscrew bolts -arrows- and detach high-pressure pump.

'., Note

For illustration purposes, the installation position is shown with
the exhaust gas recirculation pipe removed.

Installing

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

[ ]
@ Note

&' Renew seal-and O-ring after removal.
¢ ' ‘Always renew high-pressure pipes when-renewing high-prés-
sure.pump.

— Use counterhold tool - T40292- to tighten nut -arrow- of adapt-
er.

AZ23-11007
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— Insert high-pressure pump into chain sprocket.

* The dual toothing -arrow A- on the chain sprocket must align

with the groove -arrow B- in the adapter on the high-pressure

pump shaft.
— Install high-pressure pipes = page 265 .
— Install coolant shut-off valve = page 198 .

— Install coolant pipe (top right) = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 19 ; Coolant pipes; Removing
and installing coolant pipes .

Additional work depending on model = 6-cylinder TDI engine, 3.0

Itr. 4-valve common rail; Rep. gr. 23 ; High-pressure pump; Re-
moving and installing high-pressure pump .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”,

page 10 .

AZ3-11006

A Caution

Running when dry causes irreparable damage to high-pres-
sure pump.

¢ After installing the high-pressure pump, the pump must
first be filled with fuel before the engine is started for the
first time > page 217 .

Tightening torques
¢ > “7.1 Exploded view - high-pressure pump”, page 280

9

¢ = Fig. “Turbocharger = tightening torque and sequence”™ ,
page 205

¢ - Fig.“Retaining.clamp.for’high-pressure pipe - tightening
torque™ , page 225

¢ = 1.1 Exploded view,-.timing. chain cover’, page 65
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8

Lambda probe

= “8.1 Exploded view - Lambda probe”, page 287

= “8.2 Removing and installing Lambda probe”, page 288

= “8.3 Removing and installing NOx senders”, page 289

= “8.4 Removing and installing particulate sensor G784 ",

page 289

8.1

Exploded view - Lambda probe

1 - NOx sender 2 - G687- with
control unit for NOx sender 2 -
J881- / control unit 2 for NOx
sender - GX46-

Q

Q

Q

Removing and installing
= 6-cylinder TDI en-
gine, 3.0 Itr. 4-valve
common rail; Rep. gr.
23 ; Lambda probe

Installation position var-
ies
52 Nm

2 - Particulate sensor - G784-

Q

|

Installation position var-
ies depending on model
version = Current flow
diagrams, Electrical
fault finding and Fitting
locations

Removing and installing
> 6-cylinder TDI en-
gine, 3.0 Itr. 4-valve
common rail; Rep. gr.
23 ; Lambda probe

52 Nm

3 - Pressure differential sender
- G505-

a

Removing and installing
> 6-cylinder TDI en-
gine, 3.0 Itr. 4-valve
common rail; Rep. gr.
23 ;-Senders;andisen-
sors; Removing and in-
stalling pressure-differ-
ential sender - G505-

Performing adaptions
required after renewing

a component (using > Vehicle diagnostic tester)
> “3.8 Performing adaptions after renewing a component”, page 10

Q Tighten pressure line to 45 Nm

4 - Exhaust gas temperature sender 3 - G495-

Q

> ltem 4 (page 305)

5 - NOx sender - G295- with control unit for NOx sender - J583- / control unit for NOx sender - GX30-
Q Removing and installing = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ; Lambda

a

probe
52 Nm
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6 - Exhaust gas temperature sender 2 - G448-
Q = ltem 6 (page 305)

7 - Lambda probe - G39- with Lambda probe heater - Z19- / Lambda probe 1 before catalytic converter - GX10-
U Removing and installing = page 288
Q Observe fitting instructions = page 289
Q 52Nm

8 - Exhaust gas temperature sender 1 - G235-
Q = ltem 8 (page 305)

9 - Exhaust gas temperature sender 4 - G648-
O Not fitted on all models = Current flow diagrams, Electrical fault finding and Fitting locations
a > Item 9 (page 305)

8.2 Removing and installing Lambda probe

Special tools and workshop.equipment:required

¢ Lambda probe openiring spanner set - 3337-
3337

e

WO0-11142

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ;
Lambda probe; Removing and installing Lambda probe .
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— Detach electrical connector -2- from bracket, unplug and move
electrical wire clear.

— Unscrew Lambda probe - G39- -item 1- using a tool from
Lambda probe open ring spanner set - 3337- .

Installing

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

q
2 | Note

& Threads of new Lambda probes‘are already ‘coated with-as
sembly paste, the paste must not get info the slots.on the probe
body.

¢ /n the case of a used Lambda probe grease only the thread
with high-temperature paste. The paste must not get info the
slots on the Lambda probe body. For high-temperature paste
refer fo » Electronic parts catalogue

& When installing, the Lambda probe wiring must always be re-
attached at the same locations to prevent it from coming info
contact with the exhaust pipe.

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 23 ; Lambda probe; Removing
and installing Lambda probe .

Tightening torque
¢ - “8.1 Exploded view - Lambda probe”, page 287

8.3 Removing and installing NOx senders

All procedures are described in > 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 23 ; Lambda probe ; Removing and
installing NOx senders.

8.4 Removing and installing particulate sen-
sor - G784-

All procedures are described in = 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 23 ; Lambda probe ; Removing and
installing particulate sensor - G784- .
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9 Engine control unit

All procedures and components are described in > 6-cylinder TDI
engine, 3.0 Itr. 4-valve common rail; Rep. gr. 23 ; Engine control
unit .
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26 — Exhaust system

1 Exhaust pipes/silencers

= “1.1 Exploded view - silencers”, page 291

= “1.2 Removing and installing front exhaust pipe”, page 291

= “1.3 Separating exhaust pipes/silencers”, page 291

= “1.4 Removing and installing silencers”, page 291

= “1.5 Stress-free alignment of exhaust system”, page 291

= “1.6 Checking exhaust system for leaks”, page 291

1.1 Exploded view - silencers

All components are described in = 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 26 ; Exhaust pipes/silencers; Ex-
plodedview.='silencers:.

1.2 Removing and installing front exhaust
pipe
All procedures are described in = 6-cylinder TDI engine, 3.0 ltr.

4-valvetcommoncrail; Rep. grp26:; lExhaust pipes/silencers; Re>
moving and installing front exhaust pipe .

1.3 Separating exhaust:pipes/silencers

All procedures are described in = 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 26 ; Exhaust pipes/silencers; Sep-
arating exhaust pipes/silencers .

1.4 Removing and installing silencers

All procedures are described in = 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 26 ; Exhaust pipes/silencers; Re-
moving and installing silencers .

1.5 Stress-free alignment of exhaust system

All procedures are described in > 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 26 ; Exhaust pipes/silencers;
Stress-free alignment of exhaust system .

1.6 Checking exhaust system for leaks

Procedure

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

— Start the engine and run at idling speed.
— Plug tailpipes during leak test (e.g. with cloth or plug).

— Listen for noise at the connection points of cylinder head/ex-
haust manifold, turbocharger/front exhaust pipe etc. to locate
any leaks.

— Redctify any leaks that are found.
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2 Emission control system

> “2.1 Exploded view - emission control system”, page 292

= “2.2 Removing and installing emission control module”,
page 296

= “2.3 Removing and installing trap catalytic converter”,
page 297

= “2.4 Removing and installing exhaust flap control unit J883 ”,
page 298

2.1 Exploded view - emission control sys-
tem

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

Version 1

1 - Pipe

Q Forexhaust gas recircu-
lation

2 - Nut

Q Tightening torque > 6-
cylinder TDI engine, 3.0
Itr. 4-valve common rail;
Rep. gr. 26 ; Exhaust
gas recirculation sys-
tem; Exploded view - ex-
haust gas recirculation
system

3 - Bolt
0 20 Nm
4 - Mounting
O Renew if damaged
5 - Nut
O Renew after removing
Q 25Nm
6 - Gasket
QO Renew after removing

7 - Emission control module

Q  With pressure line for
pressure differential
sender - G505-

Q If renewing emission
control module; dirt
screen must alsotbere-
newed = 6-cylinder TDI
engine, 3.0 ltr. 4-valve
common rail; Repigr.
26 ; Exhaust gas recir-

AN-113140

culation system; Explo-

292 Rep. gr.26 - Exhaust system
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ded view - exhaust gas
recirculation system

4 Mounting components = page 296
Q Removing and installing = page 296
Q

Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10

8 - Screw-type clip
Q Installation position = page 295
U Renew after removing
Q 15Nm

9 - Seal
Q Renew after removing

10 - Turbocharger
O Exploded view =“page 202

11 - Front exhaust pipe
O With flexible joint; do not bend flexible joint more than 10° — otherwise it can be damaged
Q Protect against knocks and impact
Q Mounting components = page 295

1 Removing and installing = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 26 ; Exhaust
pipes/silencers; Removing and installing front exhaust pipe

O Align exhaust system so it is free of stress = page 291
12 - Nut

QO Renew after removing

Q 25Nm
13 - Gasket

QO Renew after removing

14 - Exhaust flap control unit - J883-
U Removing and installing = page 298

15 - Trap catalytic converter
Q Different versions available; for allocation refer to = Electronic parts catalogue
Q0 Removing and installing = page 297

Q Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10

16 - Bolt

17 - Nut
Q 9Nm

18 - Gasket
O Renew after removing

Version 2
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1 - Clamp

Q Before fitting, wrap tape
around connection be-
tween trap catalytic con-
verter and exhaust gas
recirculation pipe

> page 296

Q Tighten screw connec-
tions evenly to 30 Nm

2 - Bolt
0 20 Nm
3 - Mounting
Q Renew if damaged
4 - Nut
O Renew after removing
0 25Nm

5 - Gasket
QO Renew after removing

6 - Emission control module

Q With pressure line for
pressure differential
sender - G505-

Q If renewing emission
control moduleydirt
screen must also be re-
newed = 6-cylinder TDI
engine, 3.0 Itr.4-valve
common rail; Rep. gr.,
26 ; Exhaust gas recir-
culation system;-Explo+
ded view - exhaust gas
recirculation system

Q Mounting components 16 15
= page 296

Q0 Removing and installing = page 296

Q Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10

7 - Screw-type clip
Q Installation position > page 295
O Renew after removing
Q 15Nm

8 - Seal
O Renew after removing

9 - Turbocharger
QO Exploded view = page 202

10 - Front exhaust pipe

With flexible joint; do not bend flexible joint more than 10° — otherwise it can be damaged
Protect against knocks and impact

Mounting components = page 295

Removing and installing = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 26 ; Exhaust
pipes/silencers; Removing and installing front exhaust pipe

Align exhaust system so it is free of stress > page 291

O U000
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Wrap aluminium foil/glass cloth tape around connection between trap catalytic converter and exhaust

11 - Nut
O Renew after removing
Q 25Nm
12 - Gasket
QO Renew after removing
13 - Exhaust flap control unit - J883-
Q0 Removing and installing = page 298
14 - Trap catalytic converter
Q Different versions available; for allocation refer to = Electronic parts catalogue
Q0 Removing and installing = page 297
a
gas recirculation pipe = page 296
Q Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10
15 - Bolt
16 - Nut
Q 9Nm

Components of mountings (front) for front exhaust pipe on gear-

box
1-
2
3-
4
5u
6L
7 -
8 -
9-

Spacer sleeve
Compression.spring
Washer
Bolt,c223\Nm
Bolt,'23°Nm

Spacer sleeve
Rubber buffer
Bracket

Spacer sleeve

Installation position of screw-type clip for emission control module
* Angle -a- =90° £ 15°,

AZ26-11589
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Mounting components for emission control module
1- Cage nut (integrated in emission control module)
2 - Spacer sleeve

3- Compression spring

4 - Washer

5- Bolt, 23 Nm

6- Bolt,23 Nm

7 - Spacer sleeve

8 - Rubber buffer

9- Bracket

10 - Spacer sleeve

Wrapping aluminium foil/glass cloth tape around connection be-
tween trap catalytic converter and exhaust gas recirculation pipe

Special tools and workshop equipment required
¢ Aluminium foil/glass cloth tape, e.g. 3M 3635033
— Cut aluminium foil/glass cloth tape -1- to size of 134 + 2 mm.

— Position aluminium foil/glass cloth tape at connection between
trap.catalytic'converter=2=rand exhaust gas recirculation pipe

+ One half of the tape must lie on the trap catalytic converter and
the other onithe exhaustigas recirculation pipe.

*  When positioning the tape, start at the top of the pipe (area
between -arrowssiniillustration).

— Bondrontaluminium:foil/glass! cloth tapecall:around <arrows:.
Tape must be taut; smooth out any creases.
22 Removing and installing emission con-
trol module
All procedures are described in > 6-cylinder TDI engine, 3.0 ltr.

4-valve common rail; Rep. gr. 26 ; Emission control system; Re-
moving and installing emission control module .
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2.3 Removing and installing trap catalytic
converter

Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

— Remove nuts -arrows-.

Version 1:

— '‘Remove nuts/-arrows-.

Version 2:

— Wrap aluminium foil/glass cloth tape around connection be-
tween trap catalytic converter and exhaust gas recirculation
pipe = page 296 .

— Release clamp -arrow- on exhaust gas recirculation pipe.

A26-11800

AZ6-11377
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All versions.(continued):

— Unplug electrical connector -1- for exhaust flap control unit -
J883--item 2-.

A2E-11272

— Loosen clamp -arrows- and push towards rear.

— Remove trap catalytic converter.

Installing

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

1 | Note

Renew gaskets and self-locking nuts after removal.

AZ6-11726

Version 2:

— Wrap aluminium foil/glass cloth tape around connection be-
tween trap catalytic converter and exhaust gas recirculation

pipe = page 296 .

— Slide clamp -arrow- as far as possible onto trap catalytic con-
verter and tighten, paying attention to aluminium foil/glass
cloth tape.

All versions (continued):

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)

> “3.8 Performing adaptions after renewing a component”,
page 10 .
Tightening torques

¢ = 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr.
26 ; Exhaust pipes/silencers; Exploded view - silencers

¢ = “2.1 Exploded view - emission control system”, page 292

24 Removing and installing exhaust flap
control unit - J883-

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.
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Removing
— Unplug electrical connector -1-.

— Unscrew bolts -arrows- and remove exhaust flap control unit -
J883-.

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

' Note

Renew bolts and nuts after removing.

Fit exhaust flap control unit.

Coupling -1- must engage in retainer of exhaust flap -2-.

Tighten upper bolt first, then tighten lower bolt.

Remove protective cap for electrical connector and plug con-
nector -1- in. Secure heat insulation sleeve if necessary.

Tightening torques
*4 =n12:1 Explodediview +emissioncontrohsystem’, page-292

AZB-11272
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3 SCR (selective catalytic reduction)
system

= “3.1 Exploded view - reducing agent tank”, page 300

= “3.2 Exploded view - reducing agent supply line”, page 300

= “3.3 Releasing pressure in SCR system”, page 301

> “3.4 Draining reducing agent tank”, page 301

= “3.5 Removing and installing reducing agent tank”, page 302

= “3.6 Removing and installing injector for reducing agent N474
”, page 302

= “3.7 Removing and installing control unit for reducing agent
metering system J880 ", page 303

3.1 Exploded view - reducing agent tank
All components are described'in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. /26 ; SCR (selective catalytic re-
duction) system; Exploded view - reducing agent tank .

3.2 Exploded view - reducing agent supply line

1 - Emission control module

2 - Retaining clamp
QO Renew after removing

3 - Bolt
0 5Nm

4 - Gasket
O Renew after removing

5 - Injector for reducing agent -
N474-

U Removing and installing
= page 302

Q Lugs in injector for re-
ducing agent - N474-
must be inserted in cor-
responding mountings
in front exhaust pipe.

Q After renewing compo-
nent(s) or draining re-
ducing agent (opening a
reducing agent line),
perform required adap-
tions using = Vehicle di-
agnostic tester
= “3.8 Performing adap-
tions after renewing a
component”, page 10

6 - SCR supply line
Q Forreducing agent tank

Q With heater for reducing
agent line (heater circuit

2) - Z104-
Q Heater for reducing
agent line (heater circuit
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2) - Z104- may consist of
several segments

Q Disconnecting version with release catch = page 301

O Version with release tab: Press release tab to disconnect and connect

Disconnecting and connecting supply line - version with release
catch

Separating

A WARNING

Safely risk due to escaping reducing agent.

¢ To prevent large amounts of reducing agent from escap-
ing when the supply line is opened, wait until the reducing
agent has been drawn back automatically = page 5 .

¢ Put on safety goggles.

E Note

Hold a cloth under separating point to cafch escaping reducing
agent.

— To disconnect supply line, press release catches in direction
of -arrows-.

Connecting
* Plug-in connector must engage audibly when connecting.

— Pull to check that plug-in connectors are correctly engaged.

3.3 Releasing pressure in SCR system
Special tools and workshop equipment required

¢ Safety goggles

¢ Protective gloves

Procedure

A WARNING

The SCR_system~is,pressurised.. Risk of injury as reducing
agent may spray.out.

¢ Put on safety goggles.
¢ Put on protective gloves.

¢ Release pressure (wrap.a clean cloth around connection
and open connection carefully).

— Disconnect quick connector at reducing agent tank or supply
line - version with release catch = page 301 .

3.4 Draining reducing agent tank

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep. gr. 26 ; SCR (selective catalytic re-
duction) system; Draining reducing agent tank .

AZ0-10702 |8
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3.5 Removing and installing reducing agent
tank

All procedures are described in = 6-cylinder TDI engine, 3.0 Itr.
4-valve common rail; Rep: gr::26:;:SCR (selective: catalytic re-
duction) system; Removing and installing reducing agent tank .

3.6 Removing and installing injector for re-
ducing agent - N474-

Special tools and workshop equipment required

¢ Hose clip pliers - VAS 6362-
VAS 6362

WO0-11227

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 26 ;
SCR (selective catalytic reduction) system; Removing and instal-
ling injector for reducing agent - N474- .

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

Reducing agent can cause skin irritation.

¢ Observe safely measures when handling reducing agent
> page 4.

— Hold a cloth under separating point to catch escaping reducing
agent.

— Version with release catch: Disconnect supply line -2- from
injector for reducing agent - N474- = page 301 .

— Version with release tab: To disconnect, press release tab at
supply line -2-.

— Unplug electrical connector -1- and move electrical wire clear.

— Release retaining clip -3- and detach injector for reducing
agent - N474- .

— Disconnect and seal off coolant hoses -4-. =S .
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Installing

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

q
2 | Note

¢ - Renew gasket and retaining clip after-removing.

& Secure all hose connections with correct type of hose cljps (as
original equipment) > Electronic parts catalogue .

» Installation position: lugs in injector for reducing agent - N474-
-item 1- must be inserted in corresponding mountings in emis-
sion control module -2-.

— Connect supply line = page 301 .

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 26 ; SCR (selective catalytic
reduction) system; Removing and installing injector for reducing
agent - N474-

After renewing component(s) or draining reducing agent (opening
a reducing agent line), perform required adaptions using = Vehi-
cle diagnostic tester

= “3.8 Performing adaptions after renewing a component”,

page 10.
Tightening torques

¢ - “3.2 Exploded view - reducing agent supply line”,
page 300

3.7 Removing and installing control unit for
reducing agent metering system - J880-

All procedures are described in = 6-cyl. TDI engine, 3.0 Itr. 4-
valve common rail; Rep. gr. 26 ; SCR (selective catalytic reduc-
tion) system ; Removing and installing control unit for reducing
agent metering system - J880- .

1
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4 Exhaust gas temperature control
> “4.1 Exploded view - exhaust gas temperature control”,
page 304

= “4.2 Removing and installing exhaust gas temperature sender 1
G235 ", page 305

= “4.3 Removing and installing exhaust gas temperature sender 2
G448 ", page 307

= “4.4 Removing and installing exhaust gas temperature sender 3
G495 ", page 308

= “4.5 Removing and installing exhaust gas temperature sender 4
G648 ”, page 310

4.1 Exploded view - exhaust gas tempera-
ture control

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3 .
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1 - NOx sender 2 - G687- with
control unit for NOx sender 2 -
J881-

O Installation position .var-
ies
Q = ltem 1 (page 287)
2 - Particulate sensor - G784-
Qd > ltem 2 (page 287)
3 - Pressure differential sender
- G505-
Q = Item 3 (page 287)
4 - Exhaust gas temperature
sender 3 - G495-

U Removing and installing
=> page 308
Q 45Nm

5 - NOx sender - G295- with
control unit for NOx sender -
J583-

Q > Item 5 (page 287)
6 - Exhaust gas temperature
sender 2 - G448-

U4 Removing and installing
= page 307
Q 45Nm

7 - Lambda probe - G39- with
Lambda probe heater - Z19-
Q = ltem 7 (page 288)

8 - Exhaust gas temperature

sender 1 - G235-

U Removing and installing
=> page 305
Q 45Nm

9 - Exhaust gas temperature sender 4 - G648-
O Not fitted on all models = Current flow diagrams, Electrical fault finding and Fitting locations
Q0 Removing and installing = page 310

d 45Nm

4.2 Removing and installing exhaust gas
temperature sender 1 - G235-

Special tools and workshop equipment required

4. Exhaust gas temperature control 305
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¢ Tool set - T10395 A- with suitable toolinsert

Removing

T10395 A

’ v}/

[/

Wo0-11551

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

E Note

& Use correct type of fasteners for electrical wiring (as original
equipment) = Electronic parts catalogue .

& When removing, the electrical wiring must not be cut, other-
wise a fault diagnosis would no longer be possible.

— Remove emission control module = 6-cylinder TDI engine,
3.0 ltr. 4-valve common rail; Rep. gr. 26 ; Emission control
system; Removing and installing emission control module .

Preparatory work may be necessary depending on model = 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 26 ;
Exhaust gas temperature control; Removing and installing ex-

haust gas temperature sender 1 - G235- .
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— Detach electrical connector -2- from bracket, unplug and move
electrical wire clear.

— Remove exhaust gas temperature sender 1 - G235- -item 1-.
Installing

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

®
? | Note

& Take care to protect exhaust gas temperature sender from
knocks and impact; if dropped, the exhaust gas temperature
sender can no longer be used.

& Coat thread with high-temperature paste, for high-temperature
paste refer to > Electronic parts catalogue .

— Align exhaust gas temperature sender 1 - G235- with as much
clearance from surrounding components as possible.

— Install emission control module = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 26 ; Emission control system;
Removing and installing emission control module .

Tightening torques

¢ > “4.1 Exploded view - exhaust gas temperature control”, page
304

4.3 Removing and installing exhaust gas
temperature sender 2 - G448-

Special tools and workshop equipment required
¢ Tool set - T10395 A- with suitable tool insert

Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

T10395 A

p X

W00-11551
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Note

-

& Use correct type of fasteners for electrical wiring (as original
equipment) = Electronic parts catalogue .

& When removing, the electrical wiring must not be cut, other-
wise a fault diagnosis would no longer be possible.

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr. 4-valve common rail; Rep. gr. 26 ;

Exhaust gas temperature control; Removing and installing ex-

haust gas temperature sender 2 - G448- .

— Detach electrical connector -2- from bracket, unplug and move
electrical wire clear.

— Remove exhaust gas temperature sender 2 - G448- -item 1-.

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

'], Note

Take care to profect exhaust gas temperature sender from knocks
and impact; if dropped, the exhaust gas temperature sender can
no longer be used.

— Move exhaust gas temperature sender 2 - G448- into correct
installation position.

* Angle -a- = max. 5°

Tightening torques

¢ =“4.1 Exploded view - exhaust gas temperature control”, page
304

4.4 Removing and installing exhaust gas
temperature sender 3 - G495-

Special tools and workshop equipment required

AZ6-11640
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¢ Tool set - T10395 A- with suitable tool insert

Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

Note

-1

¢ Use correct type of fasteners for electrical wiring (as original
equipment)=-Electronic parts catalogue .

& When removing, the electrical wiring must not be cut, other-
wise a, fault diagnosis would no longer be possible.

Preparatory work may be necessary depending on model = 6-
cylinder IDl engine, 3:0:ltr.-4-valve,commonrail; Rep. gr- 26

Exhaust gas temperature control; Removing and installing ex-

haust gas temperature sender 3 - G495- .

— Detach electrical connector -1- from bracket, unplug and move
electrical wire clear.

— Remove exhaust gas temperature sender 3 - G495- -item 2-.
Installing
Installation is carried out in reverse order; note the following:

®
? | Note

& Take care fo protect exhaust gas temperature sender from
knocks and impact, if dropped, the exhaust gas temperature
sender can no longer be used.

& Coat thread with high-temperature paste, for high-temperature
paste refer to > Electronic parts catalogue .

T10395 A

)v)/
[/

WO0-11551

A26-11588

4. Exhaust gas temperature control 309



Audi A4 2015 > , Audi A5 2016 > , Audi A6 2019 > , Audi A7 Sportback 20 ...
Servicing 6-cylinder TDI engine, common rail (EA 897 Gen. Il) - Edition 01.2019

— Move exhaust gas temperature sender 3 - G495- into correct
installation position.

* Angle -a- = max. 5°
Tightening torques

¢ =“4.1 Exploded view - exhaust gas temperature control”, page
304

4.5 Removing and installing exhaust gas
temperature sender 4 - G648-

Special tools and workshop equipment required

¢ Tool set - T10395 A- with suitable tool insert

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 26 ;
Exhaust gas temperature control; Removing and installing ex-

haust gas temperature sender 4 - G648- .

AZ6-11639

T10395 A

Y v)/

r/

Wi0-11551

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system = page 3.

Note

(1]

& Use correct type of fasteners for electrical wiring (as original
equipment) = Electronic parts catalogue .

& When removing, the electrical wiring must not be cut, other-
wise a fault diagnosis would no longer be possible.
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— Detach electrical connector -2- from bracket, unplug and move
electrical wire clear.

— Remove exhaust gas temperature sender 4 - G648- -item 1-.
Installing
Installation is carried out in reverse order; note the following:

q
? | Note

& Take care to protect exhaust gas temperature sender from
knocks and impact; if dropped, the exhaust gas temperature
sendercannoflongerbe used.

¢ Coat thread with high-temperature paste, for high-temperature
paste referio =" Electronic parts catalogue .

— Move exhaust gas temperature sender 4 - G648- into instal-
lation position, screw in by, hand and:then tighten from aboye.

Additional work-depending on model = 6-cylinder TDlengine; 3.0
Itr. 4-valve common rail; Rep. gr. 26 ; Exhaust gas temperature
control;Removing and installing'exhaust' gas temperature sender
4 - G648- .

Tightening torques

¢ - “4.1 Exploded view - exhaust gas temperature control”, page
304
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5 Exhaust gas recirculation

> “5.1 Exploded view - exhaust gas recirculation system”,

page 312

= “5.2 Removing and installing exhaust gas recirculation cooler”,
page 314

= “5.3 Removing and installing exhaust gas recirculation temper-
ature sensor G98 ", page 316

= “5.4 Removing and installing pressure sender for exhaust gas
recirculation G691 ”, page 317

5.1 Exploded view - exhaust gas recircula-
tion system

= “5.1.1 Exploded view - exhaust gas recirculation system, engine
side (front)”, page 312

= “5.1.2 Exploded view - exhaust gas recirculation system, low-
pressure side (rear)”, page 314

511 Exploded view - exhaust gas recirculation system, engine side (front)

1 - Coolant pipe (top)

Q0 Removing and installing
= 6-cylinder TDI en-
gine, 3.0 Itr. 4-valve
common rail; Rep. gr.
19 ; Coolant pipes; Re-
moving and installing
coolant pipes

2 - Bolt

Q Tightening torque > 6-
cylinder TDI engine, 3.0
Itr. 4-valve common rail;
Rep. gr. 19; Coolant
pipes; Exploded view -
coolant pipes
3 - O-ring
O Renew after removing
4 - Bolt

0 9Nm

5 - Banjo bolt

Q" For.vehicles with elec-
tric campressor

Q. Renew after removing
Q 15 Nm +45°

6 - Seals

U For vehicles with elec-
tric compressor

@'“'Renew after removing

7 - Bolt
Q Tightening torque

page 193
N
8 - Coolant temperature send-
er - G62-

Q0 Removing and installing = page 196
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9 - O-rings
O Renew after removing

10 - Vacuum hose

11 - Nut
QO Renew after removing
Q0 5Nm +90°

12 - Gasket
QO Renew after removing

13 - Exhaust gas recirculation pipe
Q From turbocharger

14 - Coolant hose

15 - Exhaust gas recirculation temperature sensor - G98-
Q0 Removing and installing = page 316
Q35 Nm for aluminium exhaust gas recirculation cooler
O 45 Nm for steel exhaust gas recirculation cooler

16 - Exhaust gas recirculation cooler

4 With exhaust gas recirculation control motor - V338- and exhaust gas recirculation potentiometer -
G212- / exhaust gas recirculation valve 1 - GX5-

Q Perform adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”, page 10 .

U4 Removing and installing = page 314

17 - Coolant hose

18 - Bolt
d 9Nm

19 - Bolt
d 9Nm

20 - Pressure sender for exhaust gas recirculation - G691-
Q For vehicles with electric compressor
U Removing and installing = page 317

21 - Seal
U For vehicles with electric compressor
O Renew after removing

22 - Pressure pipe
Q For vehicles with electric compressor

23 - Bolt
Q For vehicles with electric compressor

Aluminium cylinder head cover
Q 4 Nm
Plastic cylinder head cover

Q. Thread-forming
Q' Fitand screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque
O 3.5Nm

24 - Gasket
@ 'Renew after‘removing

252 Exhaust-gas recirculation’ pipe
Qe cTodntakeomanifold
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26 - Bolt
d 9Nm

51.2 Exploded view - exhaust gas recircula-
tion system, low-pressure side (rear)

All components are described in = 6-cylinder TDI engine, 3.0 Itr.

4-valve common rail; Rep. gr. 26 ; Exhaust gas recirculation sys-

tem; Exploded view - exhaust gas recirculation system .

5.2 Removing and installing exhaust gas re-
circulation cooler

= “5.2.1 Removing and installing exhaust gas recirculation cooler
(front)”, page 314

= “5.2.2 Removing and installing exhaust gas recirculation cooler
(rear)”, page 316

5.2.1 Removing and installing exhaust gas re-
circulation.cooler(front)

Special tools and workshop equipment required

¢ Hose clip pliers - VAS 6362-

4 Socket Torx T30 - T10405-

Removing
— Remove intake manifold (top section) = page 228 .

— Drain coolant = 6-cylinder TDI engine, 3.0 Itr. 4-valve common
rail; Rep. gr. 19 ; Cooling system/coolant; Draining and filling
cooling system .

VAS 6362
T10405
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— Remove bolts -arrows- for exhaust gas recirculation pipe.

Vehicles with pressure sender for exhaust gas recirculation -
G691-:

— Unplug electrical connector -2-.

— Remove banjo bolt -1- and bolts -3- and detach wire with pres-
sure sender for exhaust gas recirculation - G691- .

All vehicles (continued):
— Unplug electrical connectors -1-.

— Unplug electrical connector -2- for coolant temperature sender
- G62- .

— Remove bolts -arrows-.
— Release hose clip -1- and disconnect coolant hose.

5. Exhaust gas recirculation 31 5
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— Pull exhaust gas recirculation cooler (front) -2- slightly up-
wards off coolant pipe (top).

— Remove bolts -arrows- for coolant pipe (top right) -1-.

— Detach coolant pipe (top right) from thermostat housing and
push to one side.

— Detach exhaust gas recirculation cooler (front).
Installing
Installation is carried out in reverse order; note the following:

E Note

¢ Renew seals and O-rings after removal.

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

— Install intake manifold (top section) = page 228 .

— Fill up with coolant = 6-cylinder TDI engine, 3.0 Itr. 4-valve
common rail; Rep. gr. 19 ; Cooling system/coolant; Draining
and filling cooling system .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.8 Performing adaptions after renewing a component”,

page 10 .
Tightening torques

¢ = “5.1.1 Exploded view - exhaust gas recirculation system,
engine side (front)”, page 312

¢ = “3.2 Exploded view - reducing agent supply line”,
page 300

= “1.1 Exploded view - turbocharger”, page 202

*

*

= Fig. ““Turbocharger - tightening torque and sequence”™ ,
page 205

= 6-cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr.
19 ; Coolant pipes; Exploded view - coolant pipes

>

5.2.2 Removing and installing exhaust gas re-
circulation cooler (rear)

All procedures are described in > 6-cylinder TDI engine, 3.0 ltr.
4-valve common rail; Rep. gr. 26 ; Exhaust gas recirculation; Re-
moving and installing exhaust gas recirculation cooler .

5.3 Removing and installing exhaust gas re-
circulation temperature sensor - G98-

Special tools and workshop equipment required
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¢ Engine bung set - VAS 6122-

¢ Open crow-foot ring spanner, 14 mm (commercially available)
Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 ltr./4-valve common rail; Rep. gr. 26 ;
Exhaust gas recirculation; Removing-andrinstalling exhaust gas
recirculation temperature sensor - G98- .

— If necessary, remove: bolts -arrows+and-detachoilfiller neck
-1-.

— Seal off opening with plug from engine bung set - VAS 6122-
(clean plug thoroughly).

VAS 6122

Hi
1o

’.
® 281 o

WiOn-11228

A WARNING

When working on all parts of the exhaust system:
¢ Observe safety precautions when working on the exhaust

system = page 3.

— Disconnect vacuum hose -1-.

— Detach electrical connector -3- from bracket, unplug and move
electrical wire clear.

— Use an open crow-foot ring spanner, 14 mm to unscrew ex-
haust gas recirculation temperature sensor - G98- -item 2-.

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

— Align exhaust gas recirculation temperature sensor - G98- with
as much clearance from surrounding components as possible.

Additional work depending on model = 6-cylinder TDI engine, 3.0
Itr. 4-valve common rail; Rep. gr. 26 ; Exhaust gas recirculation;
Removing and installing exhaust gas recirculation temperature
sensor - G98-

Tightening torques

¢ = “5.1 Exploded view - exhaust gas recirculation system”,
page 312

54 Removing and installing pressure send-
er for exhaust gas recirculation - G691-

Removing

— Remove engine cover panel = page 14 .

NASIAER &

g

74 | o
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— Unplug electrical connector -arrow- and remove pressure
sender for exhaust gas recirculation - G691- .

Installing

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

@ Note

Renew seal after removing.

Tightening torques

¢ = “5.1 Exploded view - exhaust gas recirculation system”,
page 312
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6 Exhaust manifold

= “6.1 Exploded view - exhaust manifold”, page 319

= “6.2 Removing and installing exhaust manifold”, page 319

6.1 Exploded view - exhaust manifold

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system > page 3.

1 - Nut
O Renew after removing
Q Coat thread with high-
temperature paste; for
high-temperature paste
refer to = Electronic
parts catalogue

0 25Nm

2 - Exhaust manifold

Q Shown for cylinder bank
2 (left-side)

Q0 Removing and installing
> 6-cylinder TDI en-
gine, 3.0 Itr. 4-valve
common rail; Rep. gr.
26 ; Exhaust manifolds;
Removing and installing
exhaust manifolds

3 - Gasket
QO Renew after removing

4 - Seal
QO Renew after removing
5 - Clamp

Q Tightening torque of bolt
= Item 15 (page 203)

ADG-1154T

6.2 Removing and installing exhaust mani-
fold
All procedures are described in > 6-cylinder TDI engine, 3.0 ltr.

4-valve common rail; Rep. gr. 26 ; Exhaust manifolds; Removing
and installing exhaust manifolds .
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28 — Glow plug system

1 Glow plug system

= “1.1 Exploded view - glow plug system”, page 320

= “1.2 Removing and installing.glow.plug”,.page 322

= “1.3 Removing and installing automatic glow period control unit
J179 ", page 325

= “1.4 Removing and installing Hall sender G40 ”, page 326

= “1.5 Removing and installing engine speed sender G28 ”, page
326

1.1 Exploded view - glow plug system

1 - Sender wheel
Q For engine speed send- 34 /f\
er - G28- - -}x

O Removing and installing
= page 37
2 - Glow plug
O Cylinder bank 1 (right-
side):
¢ Glow plug 1 - Q10-
¢ Glow plug 2 - Q11-

¢ Country-specific version:
Glow plug 2 - Q11- with cyl-
inder 2 combustion cham-
ber pressure sender -

ber pre } oy - > 3 -ﬂ_:l 'JI""E»______1 1

¢ Glow plug 3 - Q12- 5 5

Q Cylinder bank 2 (left-
side):

Glow plug 4 - Q13-

Glow plug 5 - Q14-

Glow plug 6 - Q15-

U Removing and installing
= page 322

Q Glow plug versions
= page 321

3 - Bolt
Q Thread-forming

U Fit and screw in bolt by
hand so that it is
screwed into old thread.

* o o

12

Then tighten bolt to tor-
que
0 55Nm
4 - Bracket
5 - Bolt

Q Thread-forming
O Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque

320 Rep. gr.28 - Glow plug system
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0 5.5Nm

6 - Automatic glow period control unit - J179-
O Illustration shows version 1
4 Version 2 = page 322
O Removing and installing

¢ ="1.8.1.Remaving and installing automatic glow period control unit J179 - version 1”, page 325

¢ u="118:2°Removingsand installing automatic glow period control unit J179 - version 2”, page 325
7 - Bracket

8 - Bolt
A" “9'Nm

9- Bolt

Aluminium cylinder head cover
Q 9Nm

Plastic cylinder head cover

Q Thread-forming

U Fit and screw in bolt by hand so that it is screwed into old thread. Then tighten bolt to torque

a 5Nm
10 - Hall sender - G40-

O Removing and installing = page 326
11 - O-ring

QO Renew after removing
12 - Engine speed sender - G28-

Q0 Removing and installing = page 326
13 - Bolt

0 9Nm

Glow plug versions and tightening torques
1 - Glow plug with combustion chamber pressure sender

4 Only fitted on cylinder 2 on some versions; glow plug 2 - Q11-
with cylinder 2 combustion chamber pressure sender - G678-;
allocation = Current flow diagrams, Electrical fault finding and
Fitting locations

¢ 12 Nm
2 - Glow plug without combustion chamber pressure sender
¢ 12Nm

[ AZE-10041
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Automatic glow period control unit - J179- - version 2

Removing and installing
= “1.3.2 Removing and installing automatic glow period control
unit J179 - version 2”, page 325

2 - Bolt, 4.5 Nm

1.2 Removing and installing glow plug
Special tools and workshop equipment required
¢ Articulated wrench, 10 mm - 3220-

¢ Socket insert AF 12 for glow plugs 4-cyl. TDI CR diesel - VAS
6454-

Removing

— Remove engine cover panel = page 14 .

-

4 N zoier |

3220

WO0-11155

VAS 6454

W0-11583

A Caution

Incorrect handling of ceramic glow plugs can cause engine
damage.

¢ Observe safety precautions = page 5 .

— Unplug electrical connectors on glow plugs.

— Clean glow plug opening to make sure no dirt gets into cylin-
ders; note the following:

322 Rep. gr.28 - Glow plug system
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A WARNING

Risk of eye injury.
¢ Put on safety goggles.

¢

Usecacvacuumccleanerito remove coarsedirt:

Spray brake cleaner orsuitable cleanihg.agent into/glow plug
apertures, let it work in briefly, and blow out with compressed
air.

Clean glow plug opening with an oily cloth.

Releasing glow plugs without combustion chamber pressure
sender

With T-bar and socket, 10 mm - 3220-

Releasing glow plugs with combustion chamber pressure sender

¢

B Note

The glow plugs can only be released up fo an angle of approx.
90°. After this, the turning movement is hindered in part by a
tendency fo seize.

This tendency to seize is caused by particles of dirt (e.g. sand)
entering the first glow plug threads as heat causes the glow
plugs (steel) and the cylinder head (aluminium) to expand.

Unscrew glow plug until it begins to stick, then screw it in again.
After this, unscrew it again until it begins to stick.

Keep turning the glow plug back and forth up to the point where
it begins to stick. Repeat this procedure until the glow plug can
be removed.

3220

WOD-11155

VAS 6454

W00-11583
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— Pull out glow plugs carefully by hand or using a suitable hose,
as shown in illustration. Keep glow plugs straight while un-
screwing.

Installing

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

sed, ceramic glow
are when installing.

Protected by copyright. Copying for private or commerd
permitted unless authorised by AUDI AG. AUDI AG does L

with respect to the correctness of information in this d

[ Az&-10202 |

— Screw in glow plugs carefully by hand or using a suitable hose,
as shown in illustration. Keep glow plugs straight while un-
screwing.

— Ensure that electrical connectors are securely seated.
— Install engine cover panel = page 14 .
Tightening torques

¢ > Fig. ““Glow plug versions and tightening torques™ ,
page 321

L¥

32510204 |
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1.3 Removing and installing automatic glow
period control unit - J179-

= “1.3.1 Removing and installing automatic glow period control
unit J179 - version 17, page 325

= “1.3.2 Removing and installing automatic glow period control
unit J179 - version 2", page 325

1.3.1 Removing and installing automatic glow
period control unit - J179- - version 1

Removing

— Remove engine cover panel = page 14 .

— Unscrew bolts -arrows- and detach automatic glow period
control unit - J179- together with bracket.

—~Unplug-electrical connector -1-.

— Unscrew bolts -arrows- and detach automatic glow period
control unit - J179- -item 1- from bracket -2-.

Installing

Installation is carried out in reverse order; note the following:
— Install engine cover panel = page 14 .

Tightening torques

¢ - “1.1 Exploded view - glow plug system”, page 320

1.3.2 Removing and installing automatic glow
period control unit - J179- - version 2

Removing

— Pull off seal and lift plenum chamber cover slightly.

— Remove bolt -arrow-.

— Unplug electrical connector -1- and detach automatic glow pe-
riod control unit - J179- .

Installing
Installation is carried out in reverse sequence.
Tightening torques

¢ > Fig. ““ Automatic glow period control unit -J179- - version
2", page 322

AZ8-10188

! AZ28-10161
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1.4 Removing and installing Hall sender -
G40-

Removing

Preparatory work may be necessary depending on model > 6-
cylinder TDI engine, 3.0 Itr. 4-valve common rail; Rep. gr. 28 ;
Glow plug system; Removing and installing Hall sender - G40- .

— Remove engine cover panel = page 14 .
— Unplug electrical connector -2-.

— Unscrew bolt -1- and remove Hall sender - G40- .

Installing

Installation is carried out in reverse order; note the following: . - _
[
? | Note

Renew O-ring after removal.

— Install engine cover panel = page 14 .
Tighteningtorques
¢ = “1.1 Exploded view - glow plug/system”, page 320

1.5 Removing and installing engine speed
sender - G28-
Removing

— Remove noisecinsulation(rear)/one:piece noise insulation =
General body repairs, exterior; Rep. gr. 66 ; Noise insulation;
Removing and installing noise insulation .

— Unplug electrical connector -2-.

— Unscrew bolt -1- and detach engine speed sender - G28- .
Installing

Installation is carried out in reverse sequence.

Tightening torques

¢ - “1.1 Exploded view - glow plug system”, page 320

¢ = General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation
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