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INTRODUCTION

= e i)

Schematic representation of the oil flow in engines which have not undergone pressure application
If the engine undergoes pressure application, the following benefits are achieved:

— All engine parts are lubricated before starting, and a film of lubricant can form in the bearing before the
crankshaft even starts turning. This prevents overlay damage.

— Unwanted oil loss — whether it be caused by excessive bearing clearance, leakages in the crankcase or
non-sealed bores in the crankcase — can be detected immediately. In this case, mount the engine on an

assembly trolley, remove the oil sump and install a suitable oil collecting container under the crankcase so
that the bearings are visible.
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TROUBLESHOOTING CHART

Malfunction
Engine “shaking”
Unusual combustion noises
High smoke output: White smoke/blue smoke
High smoke output: Black smoke
Engine temperature too high (loss of coolant)
Excessive fuel consumption
Lubricating oil pressure too low
Lubricating oil pressure too high
Lubricating oil consumption too high
Engine too “loud”/manual gearbox
Possible causes
X X Low-pressure fuel system: Tank, pre-filter, water trap defective
/blocked/mildew buildup, fuel unsuitable/heavily contaminated (with
paraffin)
X X Low-pressure fuel system: Fuel lines leaking, broken, blocked
X X Low-pressure fuel system: Air in system (switch on ignition when
bleeding)
X X Low-pressure fuel system: Fuel pump, main filter
X|[x|x]x X High-pressure fuel system: Injectors defective/blocked/leaking
/coked
X X High-pressure fuel system: Pressure lines - narrowing, cavitation,
leakage
X | x X X High-pressure fuel system: High-pressure pump worn
X EDC speed sensor polarity reversed
X | x X EDC detects wrong speed (unwanted signal on speed sensor line)
X EDC charge pressure sensor: Defective, incorrect, implausible with
atmospheric pressure sensor, line defect
X | X X X Turbocharger leaking or defective
X Turbine and compressor wheel in turbocharger contaminated (not
running smoothly, imbalance)
X | X X Intercooler leaking, defective
X X EDC coolant temperature sensor: Defective, line defect
X Cooler contamination or cooling system failure (temperatures too
high)
X Coolant level too low, air in coolant circuit
X Incorrect V-belt tension
X Coolant pump leaking, defective/thermostat defective, does not open
X Coolant lines leaking, blocked or twisted
X Coolant is getting into the combustion chamber (cylinder head/gasket
leaking)
X X | x X Incorrect EDC engine control unit (check MAN part numbers)
X Thermostat defective
X Engine mounting worn
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ENGINE ELECTRICS

Removing and installing the sensors

Additional jobs
— Disconnecting and connecting the battery
— Removing and installing the engine wiring harness, see 62

(1) Sensor, coolant pressure in expansion
tank

(2) Sensor, charge-air pressure
(3) Sensor, coolant level
(4) Sensor, charge-air temperature
(5) Sensor, suction vacuum
(6) Sensor, coolant temperature (option)
(7) Sensor, oil pressure, left
(8) Sensor, oil temperature
(9) Sensor, coolant pressure downstream of
coolant pump
(10) Sensor, oil pressure, right
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COOLING SYSTEM

Removing the thermostats Removing the thermostat housing lower section

Removing the thermostat housing upper section

& | el * Mark the installation position of the mounting bolts
[ :f\_‘_\ (3)
Unscrew the mounting bolts (3)
Remove the thermostat housing lower section (2)
Remove the O-rings (1), (4), (5) and (6)
Clean the mating faces

* Unscrew the mounting bolts (3)

* Remove the thermostat housing upper section (2)

* Remove the gasket (1)

+ Clean the mating faces of the thermostat housing
upper section

Removing the thermostats

Cel A :
* Remove the thermostats (1)
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ADD-ON UNITS

Removing the alternator

Disconnecting the electrical connection

WARNING
Danger of damage to the engine
electrics/electronics

» Mark all electrical connections.
* Mark the attachment points for the
wiring harness on the engine.

* Unlock the plug connection (1) and pull off the
connector
» Unscrew the terminal B+ mounting nut

Removing the poly-V-belt pulley

* Unscrew the mounting nut with the Special
spanner set, size 22 [13] (1) in conjunction with
the Gripper [14]

* Pull the poly-V-belt pulley (2) off the alternator
shaft

Removing the upper alternator mounting

) AP cald

» Mark the installation position of the mounting bolts
(1) and (7)

+ Unscrew the mounting bolt (1)

* Remove the washer (2) and nut (8)

* Unscrew the mounting bolt (7)

* Remove the bush (6), insulating washers (5) and
(3) with holder (4)

Removing the alternator

* Mark the installation position of the mounting bolts
(1) and (8)

» Unscrew the mounting bolt (8)

* Remove the alternator (7)

* Remove the washer (4) and insulating washer (3)

* Remove the insulating sleeve

* Remove the washer (5) and insulating washer (6)

* Unscrew the mounting bolt (1)

* Remove the holder (2)
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COMMON-RAIL SYSTEM

Mounting the left rail cover upper section

« Screw in and tighten the mounting bolts (2)

Mounting the right rail cover upper section

* Position the rail cover upper section (2)
« Screw in and tighten the mounting bolts (1)

Mounting the mounting plates

 Position the mounting plates (3) and (4) as marked
» Screw in and tighten the mounting bolts (1) and (2)

Mounting the cover for the union nuts

+ Position and close the cover for the union nuts (1)
* Repeat the same procedure for all the
high-pressure lines
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COMMON-RAIL SYSTEM

Installing the fuel filter - high-pressure pump fuel
line

WARNING
Danger of damage to the engine
electrics/electronics

» Connect all electrical connections as
marked.

* Only fasten the wiring harness at the
previously marked attachment points

* Remove the protective sleeves

» Screw in and tighten the fitting (6) with a new
sealing ring (5)

+ Position the connecting piece (2) with new sealing
rings (1) and (3)

» Screw in the hollow screw (4)

* Insert the fuel line (7) so that it is strain-free and
screw on the union nuts

« Tighten the hollow screw (4)

+ Tighten the union nuts for the fuel line (7)

» Position the connector (8) and lock the plug
connection for the fuel pressure upstream of the
Master high-pressure pump

Installing the delivery pump - fuel filter fuel line

* Remove the protective sleeves
* Insert the fuel line (5) so that it is strain-free
» Screw in the union nut (3)

» Screw in the screw connection (1)

* Insert the mounting bolt (2)
» Screw on and tighten the nut (4)
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TURBOCHARGING

Removing the turbocharger

Removing the left charge-air manifold

* Undo the clamp (4)

* Remove the charge-air manifold (2) with O-rings
(1) and (3)

* Clean the mating faces

Removing the coolant manifold

» Unscrew and remove the mounting bolts (3)

* Remove the coolant manifold (2) with O-rings (1)
and (4)

* Clean the mating faces

Detaching the left turbocharger oil pressure line

* Unscrew the mounting bolts (3)
* Undo the union nut (1)

* Remove the oil pressure line (2) with the gasket
4)

» Clean the mating faces

Detaching the oil return line

Unscrew the mounting bolts (2)

Undo the hose clamps (5)

Remove the oil return line (3) with the gasket (1)
Remove the moulded hose (4)

Clean the mating faces
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CYLINDER HEAD

Checking and setting the valve clearance

Ll

(1) Exhaust valve adjusting screw (3) Intake valve bridge
(2) Intake valve adjusting screw (4) Exhaust valve bridge

Technical data

INtAKE VAIVE CIEAIANCE ........ceiiiie e 0.50 mm
EXNAUSE VAIVE CIEATANCE ... et ettt e et e e et e e e e aeeaaes 0.80 mm
Rocker arm adjusting SCrew [0CK NUL.........cooiui e 45 Nm

Service products
White T @asSSembIY PASTE.....iiieiiii e 09.16012-0122

Important information

? WARNING

Engine damage caused by incorrectly set valves
» Do not adjust the valves unless the engine is cold
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ENGINE LUBRICATION

ENGINE LUBRICATION

(1) Oil module, right (3) Oil sump
(2) Oil module, left
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ENGINE LUBRICATION

Removing the oil pumps Removing the oil pumps

Removing the manifold for the oil suction line

» Mark the installation position of the mounting bolts

. (1) and (4)
* Unscrew the mounting bolts (4) « Unscrew the mounting bolts (1) and (4)
* Remove the manifold (3) with the unscrewed « Remove the oil pumps (2) and (3)

conduit (1) and O-ring (2)
» Clean the mating faces

Removing the cover

Mark the installation position of the mounting
bolts (3)

Unscrew the mounting bolts (3)

* Remove the cover (1) with gasket (2)

* Clean the mating faces
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CRANK MECHANISM

Glyco main bearing dimensions

Wall thickness main bearing normal dimenSioN ..o 2.961-2.973 mm
] o] (=T Lo PO 2.0 mm
=T N oY== 4T o X 2 112.036 - 112.126 mm

Glyco thrust washer dimensions
Thrust washer thickness, normal dimENSION ..........vveiiiii e, 3.350 - 3.400 mm

Miba main bearing dimensions

Wall thickness main bearing normal dimenSioN ...........ccuiiiiiiiiiii e, 2.961 -2.973 mm
] 0] (=T Lo PP 2.0 mm
Main DEAMNG ... 112.063 - 112.126 mm

Miba thrust washer dimensions
Thrust washer thickness, normal dimeNSION ...........cconiiiii e 3.300 - 3.350 mm

Service products
(oY1 1 (ST ] o L0 O 04.10394-9272

Important information

WARNING
Component damage due to incorrectly tightened screw/bolt connections

+ If impact wrenches are used, these may only be used for pretightening to max. 50% of the
specified tightening torque
+ Final tightening must always be performed manually using a torque wrench

Special tools

[165] Dial gauge 08.71000-3217

* Checking the crankshaft axial and radial play in
conjunction with:

+ Dial gauge holder [166]

* Locating pin [167]

[166] Dial gauge holder 08.71082-0005

» Checking the crankshaft axial and radial play in
conjunction with:

* Dial gauge [165]

* Locating pin [167]

[167] Locating pin 80.99605-0197

» Checking the crankshaft axial and radial play in
conjunction with:

+ Dial gauge holder [166]

« Dial gauge [165]

[168] Setting tool 80.99622-0052

» Positioning the bearing shell — cracked
connecting rod
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