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INTRODUCTION

Safety rules

Personal safety

This is the safety alert symbol. It is used to alert you to potential personal injury hazards. Obey all
safety messages that follow this symbol to avoid possible death or injury.

Throughout this manual you will find the signal words DANGER, WARNING, and CAUTION followed by special in-
structions. These precautions are intended for the personal safety of you and those working with you.

Read and understand all the safety messages in this manual before you operate or service the machine.

DANGER indicates a hazardous situation that, if not avoided, will result in death or serious injury.

WARNING indicates a hazardous situation that, if not avoided, could result in death or serious injury.

CAUTION indicates a hazardous situation that, if not avoided, could result in minor or moderate injury.

FAILURE TO FOLLOW DANGER, WARNING, AND CAUTION MESSAGES COULD RESULT
IN DEATH OR SERIOUS INJURY.

Machine safety
NOTICE: Notice indicates a situation that, if not avoided, could result in machine or property damage.

Throughout this manual you will find the signal word Notice followed by special instructions to prevent machine or
property damage. The word Notice is used to address practices not related to personal safety.

Information
NOTE: Note indicates additional information that clarifies steps, procedures, or other information in this manual.

Throughout this manual you will find the word Note followed by additional information about a step, procedure, or
other information in the manual. The word Note is not intended to address personal safety or property damage.

47714442 06/10/2014
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INTRODUCTION

Safety rules
DANGER
Improper operation or service of this machine can result in an accident.
Do not operate this machine or perform any lubrication, maintenance, or repair on it until you have
read and understood the operation, lubrication, maintenance, and repair information.
Failure to comply will result in death or serious injury.

D0010A

WARNING
Maintenance hazard!
Always perform all service procedures punctually at the intervals stated in this manual. This ensures
optimum performance levels and maximum safety during machine operation.
Failure to comply could result in death or serious injury.

W0132A

NOTICE: Extreme working and environmental conditions require shortened service intervals.

Use Case fluids, lubricants, and filters for the best protection and performance of your machine. All fluids, lubricants,
and filters must be disposed of in compliance with environmental standards and regulations. Contact your Dealer with
any questions regarding the service and maintenance of this machine.

Use this manual with the operator's manual to understand and perform the complete service procedures. Read the
safety decals and information decals on the machine. Read the Operator’s Manual and safety manual. Understand
the operation of the machine before you start any service.

Before you service the machine, put a “Do Not Operate” tag on the steering wheel or over the key switch. Ensure the
tag is at a location where everyone who might operate or service the machine may see clearly.

Plastic and resin parts

• Avoid using gasoline, paint thinner, etc. when cleaning plastic parts, console, instrument cluster, etc.

• Use only water, mild soap, and a soft cloth when you clean these parts.

• Using gasoline, thinners, etc. can cause discoloration, cracking, or deformation of the part being cleaned.

47714442 06/10/2014
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INTRODUCTION

Safety rules - Ecology and the environment
Soil, air, and water are vital factors of agriculture and life in general. When legislation does not yet rule the treatment
of some of the substances required by advanced technology, sound judgment should govern the use and disposal of
products of a chemical and petrochemical nature.

NOTE: The following are recommendations that may be of assistance:

• Become acquainted with and ensure that you understand the relative legislation applicable to your country.

• Where no legislation exists, obtain information from suppliers of oils, filters, batteries, fuels, antifreeze, cleaning
agents, etc., with regard to their effect on man and nature and how to safely store, use, and dispose of these
substances.

Helpful hints

• Avoid filling tanks using cans or inappropriate pressurized fuel delivery systems that may cause considerable
spillage.

• In general, avoid skin contact with all fuels, oils, acids, solvents, etc. Most of them contain substances that may be
harmful to your health.

• Modern oils contain additives. Do not burn contaminated fuels and or waste oils in ordinary heating systems.

• Avoid spillage when draining off used engine coolant mixtures, engine, gearbox and hydraulic oils, brake fluids, etc.
Do not mix drained brake fluids or fuels with lubricants. Store them safely until they can be disposed of in a proper
way to comply with local legislation and available resources.

• Modern coolant mixtures, i.e. antifreeze and other additives, should be replaced every two years. They should not
be allowed to get into the soil, but should be collected and disposed of properly.

• Repair any leaks or defects in the engine cooling or hydraulic system immediately.

• Do not increase the pressure in a pressurized circuit as this may lead to a component failure.

• Protect hoses during welding as penetrating weld splatter may burn a hole or weaken them, allowing the loss of
oils, coolant, etc.

47714442 06/10/2014
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Engine - Engine and crankcase

Engine and crankcase - Disassemble - Top Engine
1. Disconnect the battery and store it in a dry place

2. Remove the radiator fan

3. Disconnect wiring from the alternator

4. Remove fan belt. Discard if it is damaged

5. Remove the alternator (1) from the engine

PTIL14COM0939AB 1

6. Drain out water from the radiator

NOTE: If coolant is used, collect it in a container and use
again

7. Drain the lubricating oil from the sump and discard the
O-ring from the drain plug

8. Disconnect the radiator from the engine and discard the
old hoses

9. Disconnect the air cleaner and hose assembly from the
bracket and inlet manifold. Discard the hose if it is
cracked or damaged

10. Disconnect the exhaust pipe from the exhaust flange

11. Follow the procedure on turbocharger,
1. Disconnect the rubber hose (1) connecting the air

cleaner to the turbocharger

PTIL14COM0941AB 2
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Engine - Engine and crankcase

2. Disconnect the air delivery pipe with the heat shield
from the turbocharger air outlet and air inlet mani-
fold

3. Disconnect the exhaust pipe (1) from the tur-
bocharger expansion bellow flange and discard the
joint

4. Disconnect and remove the exhaust diffuser from
the bracket

PTIL14COM0942AB 3

5. Disconnect the lubrication oil inlet (1) and drain pipe
from the turbocharger

PTIL14COM0943AB 4

PTIL14COM1301AB 5

PTIL14COM1357AA 6

6. Disconnect the turbocharger from the exhaust man-
ifold and discard the joint

47714442 06/10/2014
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Engine - Engine and crankcase

7. Check turbocharger axial and radial play If play ex-
ceeds the recommended limits, recondition the tur-
bocharger

PTIL14COM1278AA 7

12. Disconnect and remove the high pressure pipe (1) be-
tween fuel pump and injectors.

PTIL14COM1280AB 8

PTIL14COM1296AA 9

13. Close the fuel pump openings and the high pressure
pipe openings with caps or tie the ends with a piece
of clean plastic sheet

PTIL14COM0650AA 10
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Engine - Engine and crankcase

14. Disconnect and remove the leak off pipe and the fuel
return extension (1)

PTIL14COM1353AB 11

15. Remove the injector yoke (1)

PTIL14COM0949AB 12

16. Remove the injector (1) from the head with the help of
injector puller tool and discard the sealing ring

17. Remove and discard the nozzle sealing washers

NOTE: Use suitable tool to remove the washer

PTIL13TLB0746AA 13

PTIL14COM0950AB 14
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Engine - Engine and crankcase

18. Loosen the mounting bolts and remove the inlet man-
ifold.

PTIL14COM1304AA 15

19. Loosen the mounting bolts and remove the exhaust
manifold.

PTIL14COM1305AA 16

20. Using a suitable tool, loosen the oil filter (1) and dis-
card the filter cartridge.

PTIL14COM0952AB 17

21. Disconnect and remove the breather assembly (1)

PTIL14COM0953AB 18
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Engine - Engine and crankcase

22. Disconnect the thermostat housing assembly (1) from
the water pump and the cylinder head. Discard the
thermostat and joints

NOTE: Ensure same connecting rod cap is installed to
same connecting rod

PTIL14COM0954AB 19

23. Remove the rocker cover (1) and discard the joint

PTIL14COM0955AB 20

24. Loosen all valves adjusting lock nuts (1) and screws
to reduce pressure on the rocker assembly

PTIL14COM0956AB 21

25. Remove the rocker assembly (1) from the head

PTIL14COM0957AB 22
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Engine - Engine and crankcase

26. Remove the push rods (1) and keep them safely to
avoid damage

PTIL14COM0958AB 23

27. Loosen cylinder head bolts. Remove the cylinder
head (1) from the engine block. Discard the cylinder
head gasket

NOTE:Use proper hook with rope and connect to the cylin-
der head mounting brackets as shown in the image to lift it
from the engine block

NOTE:Before removing the cylinder head ensure to loosen
the mounting bolts of the cylinder head

NOTE: Ensure the inlet, exhaust manifold and rocker arm
cover assembly on the cylinder head are removed

PTIL14COM1291AB 24

28. Loosen and remove the lubrication oil sump (1). Dis-
card the joint

PTIL14COM0960AB 25

29. Remove the bolts (1) of the lubrication oil suction tube
clamp. Loosen the union nut at the lubricating oil
pump end and remove the suction tube assembly

PTIL14COM0961AB 26
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Engine - Engine and crankcase

30. Loosen connecting rod cap bolts a few threads. Tap
with a hammer on the bolts head to loosen the cap
from the connecting rod. Remove the connecting rod
cap along with the bearing shell. Do not disturb the
combination of the connecting rod cap and bearing
shell.

31. Tap the piston assembly (1) out from the oil sump side
using a wooden handle and pull it out by hand from the
top

PTIL14COM0962AB 27

32. Using a circlip plier unlock the circlips (1) on either side
of the piston.

PTIL14COM1333AB 28

33. Remove the gudgeon pin (3) and take out the con-
necting rod (1) from the piston. (2)

PTIL14COM1334AB 29
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Engine - Engine and crankcase

34. Check numbers on the connecting rod and cap and
assemble as a set again

NOTE: Ensure same con rod cap is installed to same con
rod

PTIL14COM0963AA 30

35. Punch the numbers on each connecting rod assembly

PTIL14COM0964AA 31

36. Follow the same procedure with the other pistons and
connecting rod assemblies also

37. Remove piston rings (1) from the piston (2) with a ring
expander. Discard the rings

PTIL14COM0965AB 32
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Engine - Engine and crankcase

Engine and crankcase - Assemble - Top engine
NOTE: Replace all the joints, gaskets, O-rings and copper washers
1. Replace the liners with new set of liner joint rings

PTIL14COM0976AA 1

2. Apply recommended gasket cement to the liner collar
or the crank case flange to prevent water leakage

3. Install liner in the crank case with liner pressing tool
Press the liner till it rests firmly in the crank case cavity

4. Measure the liner projection above the crankcase face
with a dial gauge

5. Assemble the piston and connecting rod. Refer toCon-
necting rods and pistons - Assemble (10.105)

6. Install new piston rings into the piston grooves with a
ring expander

PTIL14COM0978AA 2

7. Set the ring gaps at 120 ° interval to each other

PTIL14COM0979AA 3
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