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Machine data:

Complete the following details upon delivery of your diesel engine.
*This details are indicated on the identification plate of the diesel
engine. This will also prove beneficial when ordering spare-parts.

* Diesel engine ident. no.:

. . . . . . . . . .

* Diesel engine serial no.:

. . . .

Date of initial start-up:

. . / . . / . .
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Foreword

These operating instructions have been compiled for the user and for the
maintenance personnel of the diesel engine.
The manual includes descriptions regarding:
– Technical data
– Safety requirements
– Operation and servicing
– Maintenance

The operating manual is to be read thoroughly and referred to before initial
start-up and at regular periods thereafter by each person contracted to
carry out work with/on the diesel engine.
Tasks with/on the diesel engine include for example:
– Operation, servicing, disposing of fuels and lubricants.
– Repair, including maintenance and inspection.

This simplifies training of the operator for his diesel engine and prevents
malfunctions resulted from improper use.
Please understand that we do not recognise warranty claims submitted as
a result of improper operation, insufficient maintenance, the utilisation of
impermissible fuels or negligence of the safety guidelines.
LIEBHERR will revoke any obligations submitted to LIEBHERR and/or their
dealers, such as guarantees, service orders, etc. without notice, if any
parts other than original LIEBHERR parts or spare-parts sold by
LIEBHERR are used for maintenance and repair.
It may be necessary to undertake maintenance tasks more regularly than
is prescribed in the inspection plan when working in tougher conditions.
Modifications, conditions and copyright:
– Modifications of technical data, as regards information and illustrations

within the documentation currently valid for the machine, remain
reserved.
Conditions for warranty and liability of the general terms of trade for the
LIEBHERR Company are not extended by the aforementioned details.
Information and diagrams featured within this operating manual may not
be reproduced and distributed, nor used for the purpose of the
competition. All rights remain exclusively reserved in accordance with
copyright laws.
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3 Operation, Handling 3 - 1

3.1 Control elements and operating elements 3 - 1

3.2 Operation 3 - 2

3.2.1 Preparing for initial start-up 3 - 2

3.2.2 Maintenance tasks before daily start-up 3 - 3

3.2.3 Starting the diesel engine 3 - 3

3.2.4 Precautions for starting up in icy tem-
peratures 3 - 4

3.2.5 Shutting down 3 - 5

4 Malfunctions 4 - 1

4.1 Error code tables 4 - 1

5 Maintenance 5 - 1

5.1 Maintenance and inspection schedule 5 - 1

5.2 Lubricant chart, Filling quantities 5 - 4

5.2.1 Table of filling quantities 5 - 4

5.2.2 Lubricant chart 5 - 4

5.3 Maintenance tasks 5 - 6

5.3.1 Special tools for maintenance tasks 5 - 6

5.3.2 Preparatory tasks for maintenance 5 - 7

5.3.3 Maintenance Tasks (daily), every 10 operat-
ing hours 5 - 7

5.3.4 Maintenance tasks (daily) every 50 operat-
ing hours 5 - 11

5.3.5 Maintenance Tasks, every 500 operating
hours 5 - 12

5.3.6 Maintenance Tasks, every 1000 operating
hours 5 - 35

5.3.7 Maintenance tasks every 2000 operating
hours 5 - 36
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hours 5 - 36
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5.3.11 Confirmation of maintenance tasks which
have been performed 5 - 44
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5.3.12 Every 500 operating hours / at least once a
year 5 - 44

5.3.13 Additionally every 1000 / 2000 / 3000
operating hours 5 - 45

5.3.14 Additionally every 2 years 5 - 46

5.4 Lubricants and fuels 5 - 47

5.4.1 Handling lubricants and fuels 5 - 47

5.4.2 Environmental-protection guidelines 5 - 47

5.4.3 Disposal of used materials 5 - 47

5.4.4 Diesel fuels 5 - 48

5.4.5 Lube-oils for the diesel engine 5 - 49

5.4.6 Coolant for the diesel engine 5 - 50
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1 Product description

Equipment layout

This section features a summary of the diesel engine including a
description of the components represented.

Components of the diesel engine featuring eAGR-module / as viewed from the left

1 Fan
2 Crankshaft and vibration dam-

per
3 Coolant manifold
4 Coolant pump
5 Thermostat housing
6 Oil module
7 Heater flange

8 Air intake
9 Kick plate

10 eAGR-module right
11 Charge air connection
12 eAGR-module left
13 Cylinder head
14 Exhaust turbocharger
15 Exhaust manifold

16 Exhaust pipe and thermal prot-
ection plate

17 Crankcase aeration
18 Oil filter element
19 Starter
20 Air-conditioning compressor
21 Alternator

1 - 1
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Components of the diesel engine featuring eAGR-module / as viewed from the right

1 Flywheel housing
2 Flywheel
3 Power take-off right NA2
4 Power take-off left NA1
5 Air intake scoop
6 Coolant from retarder
7 Coolant to retarder
8 Exhaust stack 180° with en-

gine brake

9 Lifting eye
10 Air compressor
11 High-pressure pump
12 Fuel fine filter (KSC-module)
13 Control unit
14 Cylinder head
15 Lifting eye
16 Oil intake
17 Oil dipstick

18 Exhaust pipe and thermal
protection plate

19 Motor feet, front
20 Crankcase with bed plate
21 Engine bracket
22 Oil sump

1 - 2
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Components of the diesel engine featuring iAGR / as viewed from the left

1 Oil module
2 Crankshaft and vibration dam-

per
3 Coolant pump
4 Coolant manifold
5 Thermostat housing
6 Heater flange
7 Lifting eye

8 Air intake
9 Control unit

10 Charge air connection
11 Fuel fine filter (KSC-module)
12 Oil intake
13 Oil dipstick
14 Cylinder head
15 Crankcase aeration

16 Oil filter element
17 Exhaust pipe and thermal prot-

ection plate
18 Starter
19 Air-conditioning compressor
20 Alternator

1 - 3
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Components of the diesel engine featuring iAGR / as viewed from the right

1 Oil sump
2 Flywheel housing
3 Flywheel
4 Engine bracket
5 High-pressure pump drive

mechanism

6 Air intake scoop
7 Exhaust turbocharger
8 Exhaust stack
9 Kick plate

10 Fuel connection
11 Lifting eye

12 Exhaust pipe and thermal prot-
ection plate

13 Crankcase with bed plate

1 - 4
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1.1 Technical data

1.1.1 Diesel engine

Name Value Units

Design V-diesel engine

Number of cylinders 8

Firing sequence 1–5–7–2–6–3–4–8

Bore 128 mm

Stroke 157 mm

Displacement 16.16 Litres

Compression ratio 21:1

Diesel engine's direction of rotation
(looking at the flywheel)

left

Performance group LG1 to LG5

Power rating in accordance with see identification
plate

Nominal output see identification
plate

kW

Nominal speed see identification
plate

rpm

Emission standards see identification
plate

Dry weight of diesel engine approx. 1450 kg

1.1.2 Cylinder head, standard

Name Value Units

Valve clearance intake cold see identification
plate

mm

Valve clearance exhaust cold see identification
plate

mm

1.1.3 Cylinder head with engine auxiliary brake system (ZBS)

Name Value Units

Valve clearance intake cold see identification
plate

mm

Technical data

1 - 5
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Name Value Units

Valve clearance exhaust valve fit-
ting/rocker arm cold

see identification
plate

mm

Valve clearance exhaust valve fit-
ting/retainer cold

0.4 mm

1.1.4 Coolant pump for diesel engine with iAGR

Name Value Units

Flow rate (with nominal speed of 1800
min-1 and counterpressure 0.6 bar)

approx. 725 l/min

1.1.5 Coolant pump for diesel engine with eAGR

Name Value Units

Flow rate (at nominal speed 1900 rpm
and counterpressure 0.6 bar)

approx. 815 l/min

1.1.6 Coolant thermostat

Name Value Units

Beginning of opening 82 °C

Fully opened 92 °C

1.1.7 Generator

Name Value Units

Voltage 28 V

Amperage 80 / 100 / 110 A

1.1.8 Starter

Name Value Units

Voltage 24 V

Output 2x 8.4 / 7.8 kW

Technical data

1 - 6
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1.1.9 Flywheel housing

Name Value Units

Connection SAE1

1.1.10 Air compressor

Name Value Units

Flow rate at nominal speed 1900 rpm
and 6 bar

1050 l/min

Gear transmission ratio 1:1.229

Water-cooled Yes

1.1.11 Explanation of type description

Type description Description

D 95 08 Type description
D Diesel engine

95 Bore 128 mm, Stroke 157 mm
8 Number of cylinders (8 cylinder)

Diesel engine type identification
plate

The diesel engine type identification plate is mounted on the left-hand side
of the crankcase looking at the flywheel. A second identification plate is
affixed in a visible position depending on the circumference of the diesel
engine.

Identification plate

Technical data

1 - 7
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Diesel engine number The diesel engine number is stamped onto the diesel engine identification
plate and in the crankcase. The diesel engine number is located on the
crankcase opposite the flywheel at the end of cylinder 5.

1 Year ( 4–digit)
2 Number of cylinders (14=8

cylinders)

3 Serial number

Cylinder description, rotational
direction

Cylinder description — Rotational direction

A = Exhaust valve E = Intake valve

Cylinder 1 is located on the opposite side of the flywheel on the right.
The rotational direction is to the left, as viewed when looking at the
flywheel.

1.1.12 Design features

Design Water-cooled 8-cylinder V-diesel engine with CR (Common Rail) direct
injection, exhaust turbocharging and air to air intercooling.

Features A rugged basic design and largely-dimensioned size form the basis for
optimum operating safety and long life-expectancy. Reduced fuel-
consumption, as well as low noise and exhaust emissions due to a
combustion process which is specially adapted to suit the requirements.
Reduced maintenance to easily accessible components and a multitude of
mounting options for special equipment contribute to optimum overall
efficiency of the diesel engines.

Technical data

1 - 8
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Engine The 8-cylinder V-diesel engines feature a steel crankshaft with 5 bearing
points, with inductive hardened running surfaces and 6 bolted-on
counterweights.
A torsion damper is mounted on the crankshaft on the same side as the
fan. Precisely forged, 'cracked' connecting rods, transmission bearing in
lead-bronze, triplex-friction bearings or sputter bearing. Steel Monotherm
pistons featuring strut support and cooling duct. Replaceable, wet cylinder
liners

Housing Rigid crankcase upper section in deep-skirt design, acoustic-optimised
configuration and made of vermicular cast iron with a bed plate made of
ductile cast iron for the crankcase lower section. 4–valve individual cylinder
heads featuring a charging port and swirl duct, as well as replaceable
valve seat rings and valve guides.
Flywheel housing, front-mounted aggregate carrier and oil sump mounted
on the underside encase the diesel engine.

Drive control Two intake valves and exhaust valves respectively per cylinder suspended
in the cylinder head. Actuated by steel camshaft by 5 bearings via roller
tappet, push rod and rocker arm. Drive comprising cam shaft, high-
pressure pump, fuel delivery pump, air compressor and auxiliary hydraulic
pumps from the crankshaft via case-hardened gear wheels on the flywheel
side; coolant pump and two lube oil pumps on the aggregate carrier side.

Lubrication Forced-fed lubrication with lube oil pump s for crankshaft bearing,
connecting rod bearing and camshaft bearing, as well as small end bush,
roller tappet and rocker arm.
Oil filtering via two filter modules featuring integrated oil cooler and
crankcase breather in the main flow. Accessories, including high-pressure
pump, coolant pump drive, turbocharger, power take-offs and air
compressor are connected to the diesel engine lube oil circuit.

Cooling Thermostatic-regulated liquid cooling with cooling pump. Individual supply
of each cylinder unit via cast distributor ducts in the crankcase.
Piston cooling via cooling duct from the lube oil circuit of the diesel engine.

Injection system High-pressure pump with flow control, supplied from a flange-mounted fuel
transfer pump. Fuel filter; Rail; CR-injectors with 6 or 7-jet blind hole
nozzles.

Electrical equipment Starter and alternator: 24 Volt.

Electronic diesel engine
regulation

The electronic diesel engine governor (EDC) serves to regulate the speed,
injection begin and torque of LIEBHERR diesel engines.
The EDC is comprised essentially of sensors and the control unit. Devices
located on the same side as the diesel engine and on the same side as
the vehicle are connected to the EDC-control unit via cable harnesses.

Electronic sensors on the
engine side

Boost pressure sensor, fuel pressure sensor, Rail pressure sensors, oil
pressure sensor, temperature sensor for coolant, charge air and speed
sensors are interfaces for external monitoring and control functions. The
individual functions and error reports are described in the respective user
documentation.

Exhaust gas recirculation (AGR) With the internal AGR, part of the exhaust gas is pushed into the intake
stroke during the exhaust stroke and then sucked in again upon the next
intake stroke. This ensures lower NOx emissions.
With external AGR, part of the combusted hot exhaust is supplied again to
the cylinder charge via a heat exchanger integrated in the engine cooling
system. This ensures reduced combustion temperatures and lower NOx
emissions.

Mounting options for pumps The mounting of hydraulic pumps is possible on up to 4 power take-offs of
the diesel engine.

Technical data

1 - 9
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1.1.13 Special equipment for the diesel engine

Diesel engine brake and
auxiliary brake system

The diesel engine exhaust gas brake flap is installed in the left-hand and
right-hand exhaust gas pipe which runs from the exhaust turbocharger to
the muffler. The diesel engine exhaust brake flap is actuated via a cylinder
pressurised with compressed air, whereby the diesel engine braking action
is generated via closing of the diesel engine exhaust gas brake flap.
A diesel engine auxiliary brake system (ZBS), in addition to the diesel
engine exhaust gas brake flap, has been installed to increase diesel
engine braking action. Thus, during the engine braking procedure, the ZBS
allows a gap in the exhaust valves to remain open, increasing diesel
engine braking action.

Air compressor The air compressor is flange-mounted directly onto the diesel engine.
Cooling or lubrication of the air compressor is connected to the respective
circuits of the diesel engine.

Air-conditioning compressor The air-conditioning compressor can be mounted directly onto the diesel
engine and powered via a magnetic clutch featuring a ribbed V-belt. When
the air-conditioning is switched on, the magnetic clutch is active and the
compressor is working.

Cold start package The interfaces for the retrofitting of pre-heating devices, e.g. for coolant,
fuel and diesel engine oil, are already integrated.

Technical data
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2 Safety regulations

Working on the diesel engine is extremely hazardous to user, machine
operator or maintenance technician. Dangers and accidents can be
avoided if the various notes on safety are frequently read and adhered to.
This applies in particular for personnel carrying out maintenance tasks
opportunely on the diesel engine.
Conscientious adherence of the safety guidelines, specified as follows, will
guarantee the safety of yourself and others, as well as safeguarding
against damage to the diesel engine.
All necessary safety precautions relevant to the description of tasks which
could cause injury to personnel, or damage to the diesel engine, are
described in this book.
They are indicated with the references Danger, Warning or Caution.

2.1 Introduction
1. The terms represent the following meaning throughout this book:

"Danger"
signifies an immediately dangerous situation which could result in fatalities
or serious injury if it is not prevented.
"Warning"
signifies a dangerous situation which could result in fatalities or serious
injury if it is not prevented.
Cautionsignifies a dangerous situation which could result in minor or
significant injury if it is not prevented.

“Note”
signifies useful notes and tips.

2. Observation of these points does not exempt you from the adherence
of additional rules and regulations!
All safety regulations valid for the application site are also to be adhered
to.

2.2 General safety guidelines
1. Familiarise yourself with the operating and maintenance instructions before

starting up the machine.
Make sure that you possess, have read, and have understood any
additional instructions relevant to the machine's optional features.

2. Only expressly authorised personnel may operate, maintain or repair the
diesel engine.
Observe the legal, permissible minimum age!

3. Employ only trained or instructed personnel and allocate definitive
responsibility for personnel regarding operation, setting up, maintenance
and repair.

4. Personnel who are still undergoing training, or are involved with a general
apprenticeship, should only be allowed to work on the diesel engine while
under constant supervision of an experienced person.

2 - 1
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5. Ensure regularly that personnel are conscientious of safety and dangers
while working, and are observing the operating instructions.

6. Always wear safety clothing when working on the diesel engine.
Avoid the wearing of rings, wrist watches, ties, scarves, open jackets,
baggy clothing etc. There is a risk of injury as a result of getting caught up
or being drawn into machinery.

2.3 Use as directed
1. This diesel engine has been designed exclusively for the intended use

defined by the manufacturer and stipulated in the scope of delivery (use as
directed). Any other form of use is not considered use as directed. The
manufacturer can not be held responsible for any damage which occurs as
a result. The user bears full responsibility.

2. Use as directed also includes the adherence of operating, maintenance
and repair requirements prescribed by the manufacturer. The diesel engine
may only be operated maintained and repaired by persons who are familiar
with these tasks and are fully aware of the dangers.

3. The manufacturer does not bear responsibility for any material damage or
injury to persons which occurs as a result of unauthorised modifications to
the diesel engine.
Likewise, manipulation of the injection system and servo system could
influence output and exhaust characteristics of the diesel engine, whereby
compliance of the legal environmental regulations can no longer be
guaranteed.

2.4 Notes on the prevention of crushing
and burns

1. Do not use any lifting materials, such as ropes or chains, which are
damaged or do not feature sufficient lift capacity.
Always wear industrial gloves when handling wire cables.

2. Ensure that no objects come into contact with the fan while the diesel
engine is running.
Objects which fall into, or protrude into, the fan will be flung back out or
destroyed, and could cause damage to the fan.

3. When verging on operating temperature, the diesel engine's cooling
system is hot and under pressure.
Avoid any contact with parts carrying cooling water.
Risk of burns!

4. Only check the level of the cooling water if the sealing cap of the
expansion tank has cooled sufficiently that it can be touched.
Open the cap carefully to relieve any excess pressure.

5. The diesel engine oil is extremely hot when verging on operating
temperature.
Avoid skin contact with hot oil or parts carrying oil.

6. Always wear protective glasses and industrial gloves when working on the
battery.
Avoid sparks and naked flames.

General safety guidelines

2 - 2
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2.5 Notes on the prevention of fire and
explosions

1. The diesel engine must be switched off when refuelling.
2. Do not smoke and avoid naked flames in the area where batteries are

being recharged and when refuelling.
3. Always start the diesel engine in accordance with the operating and

maintenance instructions guidelines.
4. Check the electrical system.

Remedy all faults, such as loose connections and worn cables,
immediately.

5. Check all lines, hoses and threaded unions regularly for leaks and
damage.

6. Remedy leaks and replace damaged components immediately.
Oil spraying out of points which are not properly sealed is highly
flammable.

2.6 Observe safety precautions when
starting

1. Unless otherwise specified, always start the diesel engine in compliance
with the guidelines in the “Operating and Maintenance Instructions“.

2. Start the diesel engine and then check all display equipment and control
devices.

3. Only allow the diesel engine to run in enclosed areas if sufficient
ventilation has been provided.
If necessary, open doors and windows to ensure that a sufficient supply of
fresh air can be guaranteed.

2.7 Measures for safe maintenance
1. Do not carry out any maintenance or repair tasks with which you are not

familiar.
2. Adhere to any intervals for recurring checks or inspections which have

been prescribed or are specified in the operating instructions.
To carry out servicing measures, it is absolutely imperative that factory
equipment appropriate for the respective task is used.

3. The tasks to be carried out, as well as the personnel by which these tasks
must, or may be performed, are clearly defined in the listing at the end of
these “Operating and Maintenance Instructions“.
The tasks listed under “daily/weekly“ in the maintenance chart can be
carried out by the machine operator or the maintenance personnel.
All other tasks may only be carried out by authorised personnel who have
undergone the appropriate training.

4. Spare parts must comply with the technical requirements specified by the
manufacturer. This can always be guaranteed with original spare parts.

5. Always wear protective clothing when carrying out maintenance tasks.
6. Unless otherwise specified in these “Operating and Maintenance

Instructions“, all maintenance tasks to the diesel engine must be carried
out on firm, even ground with the diesel engine switched off.

Notes on the prevention of fire and explosions
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7. For maintenance and repair tasks, all loosened screw connections must be
tightened with the tightening torque prescribed.

8. Clean the diesel engine of oil, fuel or detergents, in particular connections
and threaded unions, before commencing maintenance/repair tasks. Do not
use any aggressive cleaning agents. Use fibre-free cleaning cloths.
Do not use any flammable liquids for cleaning the diesel engine.

9. Before cleaning the machine with water, steam jet (high-pressure cleaner)
or other cleaning agents, seal or cover all openings into which
water/steam/cleaning agents should not be allowed to penetrate due to
reasons of safety or functionality.
The crankcase breather, electronics box, starter and generator are at
particular risk.
Additional tasks:
– After cleaning, remove the covers/bondings completely.
– After cleaning, examine all fuel lines, diesel engine oil lines and engine

oil lines for leaks, loose connections, points of wear and damages.
– Remedy any determined faults immediately.

10. Observe the safety guidelines valid for the product when handling oils,
greases and other chemical substances.

11. Ensure a safe and environmentally-sound disposal of fuels and con-
sumables, as well as replacement parts.

12. Observe caution when handling hot fuels and consumables (danger of
burning and scalding).

13. Always wear gloves when searching for leaks. A fine jet of liquid, when
pressurised, could penetrate the skin.

14. Shut down the diesel engine before loosening oil lines.
15. Combustion engines may only be operated in sufficiently ventilated areas.

Ensure sufficient ventilation before initiating operation in enclosed areas.
Observe the valid guidelines for the respective jobsite.

16. Do not try to lift heavy parts. Suitable lifting gear featuring sufficient lift
capacity must be used for these tasks.
Procedure:
– Tighten and secure individual parts and larger assemblies carefully to

the hoist when replacing heavy parts, in order that no danger is
resulted.

– Only use suitable and technically-sound hoists, as well as load carrying
equipment featuring sufficient lift capacity.

It is prohibited to remain or work beneath suspended loads.
17. Do not use ropes which are damaged, or do not feature sufficient lift

capacity. Always wear industrial gloves when handling wire cables.
18. Tasks to electrical equipment on the machine may only be carried out by

an electrical specialist or by trained personnel under the supervision and
instruction of an electrical specialist in compliance with the electro-technical
regulations.

19. Disconnect the battery when working on the electrical system and also
remove the plug from the control unit if electric welding is to be carried out
on the machine.
Always disconnect the negative terminal first and reconnect last.

Measures for safe maintenance
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2.8 Observe the safety precautions for
diesel engines featuring electronic
control units

1. Only start up the diesel engine with the batteries securely connected.
2. Do not disconnect batteries while the diesel engine is running.
3. The diesel engine may only ever be started with the control unit

connected.
4. Do not use a fast charger to start the diesel engines. Only use jump leads

with separate batteries.
5. The battery terminal clips must be disconnected for fast charging of the

batteries. Observe the operating instructions of the fast charger.
6. When carrying out electrical welding tasks, the batteries must be

disconnected and both cables (+ and —) must be securely connected with
each other. Connection to the engine electronics is to be cut via both
interface plugs.

7. Connections of the control units may only be connected or disconnected
with the electrical system switched off. Tighten the fastening screws of the
interface plugs with the prescribed tightening torque.

8. Incorrect polarity of the control units voltage or supply voltage (e.g. via
incorrect polarity of the batteries) can lead to ruination of the control units.

9. Tighten the connections to the injection system with the prescribed
tightening torque.

10. If temperatures exceeding 80 °C (e.g. drying kiln) are expected, the control
units must be removed.

11. Only use suitable test leads for measurements at the plug connections.
12. Neither sensors nor actuators may be connected individually to, or

between, external voltage sources for inspection or test purposes, but
rather always with the electronic control unit, otherwise there is a risk of
the diesel engine malfunctioning or even becoming ruined.

13. The electronic control unit is only sufficiently protected against dust and
water if the mating connector is mounted and attached. If no mating
connectors have been attached, the control unit must be sufficiently
protected against dust and water.

14. Telephones and radio equipment which are not connected to an exterior
aerial could lead to functional failure of the vehicle's electronics, and thus
jeopardise operational safety of the diesel engine.

2.9 Safety and emergency run program for
diesel engines featuring electronic
control units

1. The diesel engine features an electronic regulating system, which monitors
the diesel engine as well as the electronic regulating system itself
(self-diagnosis).

Observe the safety precautions for diesel engines featuring electronic control units
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If a fault is recognised, one of the following measures is automatically
initiated following evaluation of the fault:
– Issue of an error report featuring error code.
– The error code is issued directly via a display in conjunction with the

vehicle diagnosis system.
– Changeover to suitable back-up function for further, however limited,

operation of the diesel engine (e.g. constant emergency-run speed).

Have all faults remedied immediately by the respective LIEBHERR
after-sales service.

2.10 Special notes regarding tasks on the
Common Rail System

1. The lines are under a constant fuel pressure of up to 1.600 bar while the
diesel engine is running.
– Never loosen the screw connections on the fuel high-pressure side of

the Common Rail System (injection from the high-pressure pump to the
rail, at the rail and on the cylinder head to the injector) while the diesel
engine is running.

2. Any fuel which escapes while under pressure can penetrate human skin,
and thus cause serious injury. There is a risk of conflagrations due to
misting of the fuel.
– After the diesel engine has been shut down, wait for at least another

minute to give pressure in the Rail system time to dissipate.
– Do not remain in direct proximity of the diesel engine while the diesel

engine is running.
– Persons with pacemakers should not approach within 20 cm of the

running diesel engine.
– Do not touch voltage-carrying parts on the electrical connection of the

injectors while the diesel engine is running.

3. State-of-the-art components for the diesel injection nowadays are made of
high-precision parts which are subjected to extreme stresses. Due to this
high-precision technology, utmost cleanliness must be guaranteed when-
ever tasks on the fuel system are undertaken.
Dirt particles exceeding 0.2 mm in size are enough to cause the failure of
components.

4. It is absolutely imperative, therefore, that the following prescribed
measures are adhered to before commencing any tasks:

Safety and emergency run program for diesel engines featuring electronic control units
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– Before commencing any tasks on the pure side of the fuel system, the
diesel engine and the diesel engine compartment must be cleaned
(steam-jet cleaning), ensure that the fuel system is closed.

– Carry out a visual inspection of the fuel system for leaks or damages.
– Do not spray directly onto electrical components with the steam jet

cleaner, mount covers wherever necessary.
– Place the diesel engine in a clean area within the workshop where no

work is being carried out which may cause dust to rise (grinding and
welding work, repairs to brakes, inspecting brakes and lines etc.).

– Avoid disturbing the air (possible raising of dust by starting the diesel
engine, aeration or heating of the workshop or as a result of draughts
etc.).

– The area around the closed fuel system is to be cleaned and dried with
compressed air.

– Remove loose dirt particles such as flakes of paint and insulating paper
using suitable suction equipment (industrial vacuum cleaner).

– Hang a new, and clean cover sheet over areas of the diesel engine
compartment which may be prone to releasing dirt particles.

– Before commencing the disassembly work, wash your hands and put
on clean overalls.

5. It is imperative that the following prescribed measures are adhered to
when carrying out work:
– The utilisation of compressed air for cleaning is not permissible after

opening the fuel system on the pure side.
– Loose dirt is to be removed during the assembly procedure using

suitable suction equipment (industrial vacuum cleaner).
– Only lint-free cleaning cloths may be used on the fuel system.
– Tools and working appliances are to be cleaned before commencing

work.
– Only tools which do not indicate any damage (cracks in the chrome

coating may be used.
– When removing and installing components, do not use materials such

as towels, cardboard or wood, as these materials could release
particles and fibres.

– Should flakes of paint become released when loosening connections
(possibly caused by excessive painting), these flakes of paint must be
carefully removed before definitively disconnecting the fitting.

– The open connection ports from all removed parts from the clean side
of the fuel system are to be sealed immediately using appropriate
sealing caps.

– This sealing material must remain in its dustproof packaging up to the
point of utilisation and is to be disposed of immediately following initial
use.

– The components are then to be stored carefully in a clean, sealed
container.

– Never apply used cleaning agents or test fluids to the components.
– New parts may only be removed from their original packaging

immediately before use.
– Work on removed components may only be carried out in a workplace

specifically provided for this purpose.
– Should removed parts require posting, always use the original

packaging from the new parts.

Special notes regarding tasks on the Common Rail System
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2.11 Disposing of fuels and lubricants
1. Ensure when handling fuels and lubricants, that no substances are spilled

or poured onto the earth, into drainage systems or into bodies of water.
2. Different fuels and lubricants are to be collected and disposed of in

separate containers.
3. Use sealed containers for draining fuels and lubricants. Under no

circumstances should containers for food or drinks be used as the liquids
could be drunk inadvertently.

4. Before recycling or disposing of waste products, enquire about the correct
method at the appropriate environmental or recycling centre. Incorrect
disposal of waste products can harm the environment and the ecology.

Disposing of fuels and lubricants
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3 Operation, Handling

3.1 Control elements and operating
elements
The control elements and operating elements are integral parts of the
equipment and are described in the documentation of the manufacturer.
Data regarding oil pressure, coolant temperature, speed, operating hours
and service code, for example, are transferred to the equipment via the
electronic interface on the diesel engine for operation and regulation of the
diesel engine.
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3.2 Operation

3.2.1 Preparing for initial start-up

Brand new diesel engines are delivered from the factory already filled with
the oil required for initial start-up. As a rule, replacement engines and
engines which have undergone a general overhaul are delivered without
fuel.
The high-grade oils used for initial start-up are ideally suited for the
break-in process and allow the first oil-change to be carried out at the
normal oil-change interval.
For filling amounts and quality, see the chapter, Fuels and Lubric-
ants—Specifications.

Filling in fuels
The following fuels are to be filled in before initial start-up:
– Diesel engine oil

With replacement engines or engines which have undergone a general
overhaul, use authorised diesel engine oils only, see the chapter, Fuels
and Lubricants-Specifications.

– Coolant
For coolant composition, see the chapter, Fuel and Lubricant
Specifications.

– Fuel
Use summer fuel or winter fuel in accordance with the season. Diesel
fuels must comply with the permissible fuel specifications, see the
chapter, Fuel and Lubricants Specifications.

– Ensure utmost cleanliness, use a funnel with sieve. When refuelling
from drums or canisters, observe the safety guidelines, see the
chapter, Safety Guidelines. It is imperative that the penetration of water
is avoided.

The following preparations must be carried out following the filling of
fuels:

• Lubricate the starter ring gear with grease wherever necessary.

• Check the batteries. Only use fully charged batteries which have
undergone regular maintenance.

• Bleed the fuel system. (see the chapter, Maintenance)

• If a fuel shut-off valve is featured:
Open the fuel shut-off valve.

• Start the diesel engine.

• Check the oil pressure gauge immediately after starting the diesel
engine.

Operation
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