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Foreword - General information

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

This publication provides the data, characteristics, instructions, and procedures for the repairs to be carried out on
the vehicle and its components and is in any case, intended for specialised and qualified personnel. Service net-
work personnel FPT as well as all FPT authorised points of assistance are specifically qualified and equipped to
perform the repair interventions that are indicated in this document. Before performing any intervention, check that
the document relating to the vehicle model on which the intervention is being performed is available as well as all
accident prevention devices, including but not limited to, goggles, helmet, gloves, shoes, work equipment, lifting and
transport equipment, etc. Furthermore, make sure that the vehicle conditions are such that the interventions can be
carried out safely. Making interventions strictly observing the indications given here, as well as using specific equip-
ment indicated, assures a correct repair intervention, execution timing observance and operators' safety. Each repair
intervention must be finalised to the recovery of functionality, efficiency and safety conditions that are provided by
FPT. Each intervention on the vehicle which serves a modification, alteration or any other action which has not been
authorised by FPT, involves the exclusion of any liability by FPT, and, in particular, where the vehicle is covered by
a warranty, will cause the immediate invalidation of the warranty. FPT declines any liability for repair work. FPT is
available to provide any information necessary for the implementation of the interventions and to provide instructions
for any cases and situations not covered in this publication.

The data and information contained in this publication may not be updated as a result of amendments made by FPT,
at any time, for technical or commercial reasons or for the need to adapt the vehicle to the legal requirements of
different countries. In the event of discordance between the information in this manual and the actual vehicle, please
contact the FPT network before performing any interventions.

The complete or partial reproduction of the text or illustrations herein is forbidden.

Manuals for repairs are split into Sections, each one of which is marked by a numeral; the contents of these sections
are indicated in the general table of contents.

Each section is generally dedicated to a main Unit (e.g.: engine, gearbox, electrical system, etc.).

Sections with mechanical contents include technical data, tightening torque collections, tool lists, connections - dis-
connections of units to/from the vehicle, overhauls at the bench and relative troubleshooting.

On the electric/electronic system section there are the descriptions of the electric network and vehicle electronic sys-
tems, wiring diagrams, electric characteristics of components, component codes and troubleshooting relative to the
control units specific to the electric system.

The connectors are viewed from the cable side. Connector views contained in the manual for repairs are represen-
tative of cable side. For fuse identification and rating, comply with the indications present in the vehicle, since their
identification or rating may be subject to changes.

The manual uses proper symbols in its descriptions; the purpose of these symbols is to classify information. In
particular, a set of symbols has been defined to classify warnings, while another set has been specified for service
operations.

P4D32N1009_EN 26/05/2023
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;Fpr INTRODUCTION
International symbols
=] Product Configuration
FAHGE615C F4HGE615C*V001 ALL
FAHGE615D F4HGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

SYMBOLS - WARNINGS

#

Danger for persons
Failure to comply with these prescriptions can result in the risk of serious injury.

Risk of serious damage to the vehicle
Partial or complete non observance of these prescriptions can lead to serious damages to
the vehicle and can sometimes result in the guarantee being voided.

[ L}

General danger
Includes the dangers of both above described signals.

Environmental protection

/'\ Indicates correct behaviour in order that vehicle use is as environmentally friendly as
/I\ possible.
NOTE Indicates an additional explanation for a piece of information.

P4D32N1009_EN 26/05/2023
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Grouped Safety Message

1) Danger to persons. Warnings - safety instructions for the operator and maintenance

personnel

The main sources of risk to the health and safety of the operator and maintenance personnel are related to: the
environment in which the "finished" machine operates, the temperatures reached by the engine surfaces, the engine
liquid/fluids, the toxicity of the liquid/fluids and the exhalation of exhaust gases.

There are also possible sources of risk: the presence of guards and surfaces with sharp edges, the use of solvents
and cleaning powders, the high pressure of liquids/fluids in the engine circuits, the methods used for handling the
engine and components.

It is therefore essential to observe the following safety instructions.

Risk of injury:
Use designated PPE (gloves, safety shoes, glasses, etc.)
Failure to comply with these prescriptions can result in the risk of serious injury

Risk of injury:
Use suitable clothing, preferably tight-fitting; do not wear chains, rings, etc.
Failure to comply with these prescriptions can result in the risk of serious injury

Risk of intoxication or poisoning

Make sure that no combustible vapours or gasses are present in the area in which the engine is to
operate.

Failure to comply with these prescriptions can result in the risk of serious injury

Risk of intoxication or poisoning
Do not breathe fumes from liquids, fluids and solvents. Do not breathe in engine exhaust fumes.
Failure to comply with these prescriptions can result in the risk of serious injury

Risk of burns

The engine and the exhaust heat up during operation. Before working on the inside of the engine
compartment, and to prevent the risk of burns, open the engine compartment and let the components
cool down to a temperature which allows them to be touched.

Failure to comply with these prescriptions can result in the risk of serious injury

Risk of injury:
Avoid contact with liquids and fluids when the engine is hot: risk of burns.
Failure to comply with these prescriptions can result in the risk of serious injury

> B B B P PP

Risk of injury:

All flammable fluids and liquids must be handled with care according

to the product safety data sheets.

In case of accidental contact, consult product safety data sheets.

Store fluids and liquids in containers that comply with regulations.

Failure to comply with these prescriptions can result in the risk of serious injury

P4D32N1009_EN 26/05/2023
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Risk of injury:

The engine oil is highly pollutant and harmful. In case of contact with the skin, wash thoroughly with
soap and water. Protect skin and eyes appropriately; work in accordance with accident prevention
regulations.

Failure to comply with these prescriptions can result in the risk of serious injury

Fire risk
Pay close attention to glowing parts and guards with warning pictograms.
Failure to comply with these prescriptions can result in the risk of serious injury

Fire risk!
Fire hazard: pay careful attention to flammabile liquids, dusts and vapours.
Failure to comply could result in death or serious injury.

Risk of explosion

Engine with CNG - LNG fuel systems: make the fuel system safe (LOTO) before
working on it; accidental leakage of gas from the system

can cause it to explode.

Failure to comply could result in death or serious injury.

Risk of injury:

During maintenance work on the engine, pay careful attention to sharp parts and/or edges and/or
surfaces such as guards, heat shields (if present)

Failure to comply with these prescriptions can result in the risk of serious injury

Risk of injury:

Due to the high pressure in the pipes which go from the high pressure pump to the rail and from the
rail to the electro-injectors, do not under any circumstances:

- disconnect the pipes with the engine running;

- reuse the disassembled pipes.

Failure to comply with these prescriptions can result in the risk of serious injury

Risk of injury:

When the engine is hot, the pressure inside the cooling circuit can be such that it may expel the hot
liquid in an extremely violent manner with the risk of burns. Only open the refill plug of the coolant
tank when the engine is cold.

Failure to comply with these prescriptions can result in the risk of serious injury

Risk of injury when lifting and carrying heavy loads!
Use suitable lifting equipment and load securing devices.
Failure to comply could result in death or serious injury.

> B> B B P B ke Pk

Risk of injury and accidents in the case of improper use!

Observe the maintenance instructions. If in any doubt, contact the Service Network before proceed-
ing.

Failure to comply could result in death or serious injury.

P4D32N1009_EN 26/05/2023
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2) Risk of serious damage to the engine. Warnings - requirements for the correct use and
maintenance of the engine

The main warnings - instructions to be followed when working on the engine in order to correctly carry out component
replacement and/or engine maintenance operations are provided.

Compliance with the following instructions will protect the engine from potential damage.

General prescriptions

For correct engine operation, only use recommended oils or oils with the required characteristics. In

the case of refilling, do not mix oils with different characteristics. Failure to observe these indications
@ will void the guarantee.

Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-

age and may also, at times, invalidate the warranty.

General prescriptions
Before pressure washing mechanical parts, protect electrical connectors and
any control units. Do not use excessive washing pressures < 2 bar, keep the lance more
@ than 20 cm away from the engine.
Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

General prescriptions

Extraordinary maintenance operations are the only to be carried out by qualified personnel with the

appropriate technical knowledge and equipped with suitable working and protection means. All the
@ technical instructions are provided in the FPT repair and technical manuals.

Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-

age and may also, at times, invalidate the warranty.

General prescriptions
Worn, damaged or consumable parts must be replaced with original FPT parts.

@ Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

General prescriptions

Always keep the work area clean during workshop operations; immediately clean the surfaces of
@ the work area from any liquids, fluids or oils which may have leaked.

Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-

age and may also, at times, invalidate the warranty.

General prescriptions
Before working on the electrical system, disconnect the batteries from the system.
Disconnect the ground cable and then the positive cable. The order must be reversed when con-
necting

@ the batteries. Do not reverse the polarity of the cables on the battery; it can cause irreparable
damage to control units.
Failure to observe the indications provided could cause damage to the engine.

General prescriptions
Do not start the engine with quick charger power packs.
@ Disconnect the battery from the electrical system before charging.
Failure to observe the indications provided could cause damage to the engine.

P4D32N1009_EN 26/05/2023
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9

General prescriptions
Do not utilize fast screw tightening tools.
Failure to observe the indications provided could cause damage to the engine.

General prescriptions

The forced regeneration of the exhaust gas post-treatment device is a procedure which must always
be carried out by Service Centres and can only be activated via a diagnostics tool.
Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

General prescriptions

The components of the common rail system will be quickly damaged if the fuel contains water or
other impurities. Immediately carry out the operation on the pre-filter to drain the water in the supply
circuit.

Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

General prescriptions

Replace the auxiliary belt if abrasions, cracks or tears, oil or fuel soiling can be seen
Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

General prescriptions

Make sure that the oil dipstick is fully inserted and that the oil filler cap is fully tightened in a clockwise
direction.

Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

Maintenance not carried out correctly!

In order to maintain the efficiency of the all parts of the engine during use, the specifications indicated
in this preventive maintenance plan and the relevant replacement procedures must be carried out
punctually.

Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

General prescriptions

If the installation of mechanical or electromechanical optionals is required, always

refer to the "FPT Installation Guide" documents.

Failure to observe the indications provided could cause damage to the engine and its electrical ar-
chitecture.

General risk, general prescriptions

The engine must not be started up and used unless it meets the safety requirements for the machine
on which it is mounted and before it has been ascertained that it complies with local standards and
regulations.

Failure to comply completely or partially with these requirements may result in the risk of serious
damage to the engine and may even, on occasion, invalidate the warranty

P4D32N1009_EN 26/05/2023
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16}

General risk, general prescriptions

The engine must not be started up and used unless it meets the safety requirements for the machine
on which it is mounted and before it has been ascertained that it complies with local standards and
regulations.

Failure to comply completely or partially with these requirements may result in the risk of serious
damage to the engine and may even, on occasion, invalidate the warranty

General risk, general prescriptions

Engines must only be used for the applications declared by the manufacturer

Failure to comply completely or partially with these requirements may result in the risk of serious
damage to the engine and may even, on occasion, invalidate the warranty

Warnings - specific instructions for marine applications

16}

General prescriptions

Each time the engine is started, check that the sea water intake valve is open. Dry operation of the
sea water pump causes irreversible damage to the internal impeller within just a few seconds.
Non-compliance, full or partial, with these specifications may entail the risk of serious engine dam-
age and may also, at times, invalidate the warranty.

P4D32N1009_EN 26/05/2023
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3) Generic risk. Warnings - safety instructions for the operator and maintenance personnel
and for correct engine maintenance

The main warnings - instructions to be observed when working on the engine are provided in order to carry out main-
tenance operations on the engine correctly, to avoid potential dangerous situations for the operator and maintenance

personnel.

Compliance with the following instructions will also protect the engine from potential damage.

General risk, general prescriptions

Maintenance checks and interventions must be carried out with the engine switched off, unless
specifically indicated by the type of check or intervention. Becoming familiar with some simple con-
trol and verification procedures is very important.

Failure to comply with these prescriptions can result in the risk of serious injury and serious damages
to the vehicle

>

>

Risk of injury and accidents in the case of improper use!

Observe the maintenance instructions. If in any doubt, contact the Service Network before proceed-
ing.

Failure to comply could result in death or serious injury.

General prescriptions

Any intervention on the systems and any maintenance operations must be carried out by authorized
technicians.

The equipment and tools used for fine-tuning, maintenance or repair work must be approved by the
manufacturer.

Failure to comply with these prescriptions can result in the risk of serious injury and serious damages
to the vehicle

General prescriptions

Before proceeding with any work on the engine, operation or maintenance, carefully read the techni-
cal service documentation, owner's manual and repair manual of both the engine and the complete
vehicle to learn all the functional and necessary notions for repairs

Failure to observe this indication could lead to serious personal injury and damage to the engine.

General prescriptions

All flammable fluids and liquids must be handled with care according to the product safety data
sheets.

Store fluids and liquids in containers that comply with regulations.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

> B B> P

Fire risk
Do not smoke or light open flames near batteries, flammable liquids and fluids.
Failure to observe this indication could lead to serious personal injury and damage to the engine.

General prescriptions

Use the specific and general tools according to the specifications of the respective user and main-
tenance manuals. Check the state of wear and the suitability of the tools which are not subject to
periodical checks.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

P4D32N1009_EN 26/05/2023
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General prescriptions

Handling of components during maintenance work must be assessed in advance in order to choose
the best solution to be adopted according to weight, shape-volume and position

Failure to observe this indication could lead to serious risks to health and damage to the engine -
component.

General specifications (handling of components «> 25kg»)

When lifting using a crane or hoist, pay careful attention to the affixing points. The items attached
must be cantilevered. Furthermore, the affixing point must be firm, to prevent structural yield during
the lifting stages.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

General specifications (engine lifting accessories)

Lifting the engine by means of cranes or hoists must only be carried out using the engine lifting
accessories on the engine. Use hoists or cranes with a lifting capacity appropriate to the weight of
the engine. Do not stand under the manoeuvring area during handling

Failure to observe this indication could lead to serious personal injury and damage to the engine.

General prescriptions

Use only the specific equipment listed in the repair manual and standard equipment that complies
with regulations.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

General specifications — engine stop

In emergency situations, if present, switch off the engine using the emergency stop button. Before
working on the engine, wait for the surfaces to cool down.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

General prescriptions

Always carry out interventions with the engine stopped; if special circumstances require mainte-
nance with the engine running, consider all the risks involved before proceeding. Pay close attention
to moving parts.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

Risk of injury:

Make sure that the guards of moving parts are correctly positioned and pay attention to the warning
pictograms on the engine.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

> > B B B> Bk B> b b

General prescriptions
Pay close attention to the adhesive safety labels on the engine.
Failure to observe this indication could lead to serious personal injury and damage to the engine.

General prescriptions

The safety guards should only be removed when the engine is switched off and must always be
reset correctly at the end of the operation before starting the engine.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

P4D32N1009_EN 26/05/2023
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General prescriptions

Maintenance procedures requiring engine start-up, for example during the forced regeneration pro-
A cedure of ATS systems.

The guards present on moving parts must be properly secured; wear sound-proof headphones.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

General risk, general prescriptions
Always keep the engine clean; remove oil, fuel and coolant stains.
Failure to observe this indication could lead to serious personal injury and damage to the engine.

General risk, general prescriptions
A Do not leave external objects on the engine.

Failure to observe this indication could lead to serious personal injury and damage to the engine.
Warnings - safety and operating instructions related to the engine application

Depending on the application, potentially dangerous conditions such as unexpected engine start-up may occur. Be-
fore proceeding with engine operations, it is always necessary to ensure that these potential hazards cannot occur.
The specifications and functional descriptions in the operating and maintenance manual of the complete machine
must be observed.

Affix appropriate signs to the control station of the machine to indicate that the engine - machine is undergoing main-
tenance; use appropriate devices that inhibit accidental start-up of the engine.

The complete machine may have auxiliary devices such as emergency switches/emergency buttons; these are to be
used in the event of an emergency.

When the engine is warm and in specific engine - machine assembly conditions, the belt pulleys of the auxiliary organs
can rotate.

It is therefore essential to adhere to the following safety instructions

General specifications — engine stop

In emergency situations, if present, switch off the engine using the emergency stop button. Before
working on the engine, wait for the surfaces to cool down.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

Risk of injury:

Always operate with a cold engine in order to prevent electromechanical engine components from
A activating suddenly due to the temperatures reached by the engine.

Failure to comply with these prescriptions can result in the risk of serious injury and serious damages

to the vehicle

General risk, general prescriptions

The work required to ensure the best possible use and preservation of the engine must only be as-
signed to personnel with proven competence and equipped with tools whose suitability is recognised
by FPT.

Failure to observe this indication could lead to serious personal injury and damage to the engine.

P4D32N1009_EN 26/05/2023
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Gen-set applications - Warnings - specific instructions

General prescriptions

The conditions which cause the emergency generator assembly to start may occur unexpectedly.
A Always pay careful attention to the safety precautions indicated by the Manufacturer of the assembly

and the generator Bodybuilder to ensure the maximum safety of the maintenance technicians

Failure to observe this indication could cause serious personal injury.

P4D32N1009_EN 26/05/2023
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4) Safeguarding the environment. Warnings - requirements to safeguard the environment

The main warnings - instructions for environmental protection are given.

/A

Disposal of liquids

Arrange containers to recover the coolant, diesel and oil from the power steering and fan control
hydraulic systems.

Correct behavior will ensure that vehicle is used as environmentally friendly as possible

A

General risk, general prescriptions

Dispose of consumables in accordance with the law, for example: filters, fluids and any rags - paper
rags soaked in liquids and fluids. FPT Service Network workshops are equipped for this.

Correct behavior will ensure that vehicle is used as environmentally friendly as possible

General prescriptions

Rags soaked in flammable liquids must be replaced in containers which are suitable and comply
with current legislation.

Correct behavior will ensure that vehicle is used as environmentally friendly as possible

P4D32N1009_EN 26/05/2023
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Scheduled maintenance

Product Configuration

FAHGE615C FAHGE615C*V001 ALL
FAHGE615D F4AHGE615D*V001 ALL

Introduction

To ensure best operating conditions, the checks, tests and adjustments which are to be carried out on the different
parts at the established time are provided on the following pages.

The frequencies of the maintenance operations are indicative since the engine use and its characteristics are essential
to evaluate replacements and checks.

Not only it is permitted, but it is recommended that the staff in charge of maintenance should also perform those
checking and maintenance operations which are not included in the list below, but are recommended by good-prac-
tices and particular conditions of use of the engine.

Checks (during the period of use) Frequency
ENGINE OIL FILTER CARTRIDGE - Visual inspection |Daily
(54.30)
WATER COOLING - Check (54.32) Daily
RADIATOR - Cleaning (50.60) Daily
ENGINE - Visual inspection (54.01) 50 h
AIR CLEANER CARTRIDGE - Cleaning (50.51) (*) Monthly (1)
WATER PUMP DRIVE BELT - Check (54.34) 300 h
ENGINE BREATHER - Check (54.04) Every six months
EXHAUST PIPES - Check (50.71) Every six months
Periodic maintenance Frequency
FUEL PRE-FILTER - Drain fluid (77.31) (*) 150 h (4)
FUEL TANK - Drain fluid (50.72) (*) 150 h (4)
Visual check of the engine parts, the exhaust gas 600 h
treatment system ( ATS) and the accessory connections
AD-BLUE SYSTEM - Service instruction (50.74) 600 h (**)
ENGINE OIL FILTER CARTRIDGE - Change fluid 600 h (2) (3)
(54.30)
ENGINE OIL FILTER CARTRIDGE - Replace (54.30) (600 h (7)
FILTER ASSEMBLY - Replace (54.20) 600 h (4) (8)
FUEL PRE-FILTER - Replace (77.31) 600 h (4) (9)
ENGINE SUPPLY AIR FILTER - Replace (50.51) (*) 1200 h (5)
ENGINE BREATHER - Replace (54.04) 1200 h (3)
Unscheduled maintenance Frequency
TURBO CHARGER - Visual inspection (54.24) 1200 h
WATER PUMP DRIVE BELT - Replace (54.34) 1200 h
RADIATOR - Cleaning (50.60) 1200 h
ROCKER ARM ASSY - Adjust (54.12) 2400 h
RADIATOR - Change fluid (50.60) 3000 h (7)

(*)Component(s) not supplied by FPT

(**) To be carried out by the Service Network. Carry out the forced regeneration before changing the oil.
(1) In any case, every time the indicator is red.

(2) Must be performed annually, even if the required number of working hours has not been reached.

(3) For the oil specifications, refer to the table of the oils ( General specification () ).

P4D32N1009_EN 26/05/2023
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(4) Maximum period relating to the use of high-quality fuel ( ASTM D975 or EN 590 specifications); this is reduced
based on fuel contamination and alarm signals caused by the clogging of the filter and/or the presence of water in the
pre-filter. The filter clogging signal indicates it needs to be replaced. If the signal that detects the presence of water
in the pre-filter does not turn off after draining, the filter must be replaced.

(5) Interval to be halved for environmental conditions characterised by a high concentration of dust.
(6) Coolant compliant with specifications ASTM D 6210; mixed 50% with water in the case of concentrated products.

(7) Only use oil filters with the following specifications:
« degree of filtering < 12 ym
« filtering efficiency 99.5% ([3 > 200).

(8) Only use fuel filters with the following specifications:
« filtering efficiency: 95% at 4 pm; 99.5% at 6 ym

« maximum flow rate: 380 L/hour

- operating temperature from -30 °C to 100 °C

- breaking pressure: 1000 kPa

(9) Only use fuel pre-filters with the following characteristics:

« degree of filtering: 25 pm > 70%, 40 ym > 90%

- nominal flow rate: 100 L/hour

« operating temperature from -25 °C to 90 °C

« burst pressure: > 3 bar

NOTE: Cold startability is strongly related to the quality of the diesel.

NOTE: The maintenance operations are valid only if the setter fully complies with all the installation prescriptions
provided by FPT.

P4D32N1009_EN 26/05/2023
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‘ POWERTRAIN TECHNOLOGIES

Scheduled maintenance

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Introduction

To ensure best operating conditions, the checks, tests and adjustments which are to be carried out on the different
parts at the established time are provided on the following pages.

The frequencies of the maintenance operations are indicative since the engine use and its characteristics are essential
to evaluate replacements and checks.

Not only it is permitted, but it is recommended that the staff in charge of maintenance should also perform those
checking and maintenance operations which are not included in the list below, but are recommended by good-prac-

tices and particular conditions of use of the engine.

Checks (during the period of use) Frequency
ENGINE OIL FILTER CARTRIDGE - Visual inspection |Daily
(54.30)
WATER COOLING - Check (54.32) Daily
RADIATOR - Cleaning (50.60) Daily
ENGINE - Visual inspection (54.01) 50 h
AIR CLEANER CARTRIDGE - Cleaning (50.51) Monthly (1)
WATER PUMP DRIVE BELT - Check (54.34) 300 h
BATTERY - Visual inspection (76.20) Every six months
BATTERY - Check (76.20) Every six months
ENGINE BREATHER - Check (54.04) Every six months
EXHAUST PIPES - Check (50.71) Every six months
Periodic maintenance Frequency
FUEL PRE-FILTER - Drain fluid (77.31) (*) 150 h (4)
FUEL TANK - Drain fluid (50.72) (*) 150 h (4)
Visual check of the engine parts, the exhaust gas 600 h
treatment system ( ATS) and the accessory connections
AD-BLUE SYSTEM - Service instruction (50.74) 600 h (**)
ENGINE OIL FILTER CARTRIDGE - Change fluid 600 h (2) (3)
(54.30)
ENGINE OIL FILTER CARTRIDGE - Replace (54.30) (600 h (7)
FILTER ASSEMBLY - Replace (54.20) 600 h (4) (8)
FUEL PRE-FILTER - Replace (77.31) 600 h (4) (9)
ENGINE SUPPLY AIR FILTER - Replace (50.51) 1200 h (5)
ENGINE BREATHER - Replace (54.04) 1200 h (3)
Unscheduled maintenance Frequency
TURBO CHARGER - Visual inspection (54.24) 1200 h
WATER PUMP DRIVE BELT - Replace (54.34) 1200 h
RADIATOR - Cleaning (50.60) 1200 h
ROCKER ARM ASSY - Adjust (54.12) 2400 h
RADIATOR - Change fluid (50.60) 3000 h (7)

(*)Component(s) not supplied by FPT

(**) To be carried out by the Service Network. Carry out the forced regeneration before changing the oil.

(1) In any case, every time the indicator is red.
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(2) Must be performed annually, even if the required number of working hours has not been reached.
(3) For the oil specifications, refer to the table of the oils ( General specification () ).

(4) Maximum period relating to the use of high-quality fuel ( ASTM D975 or EN 590 specifications); this is reduced
based on fuel contamination and alarm signals caused by the clogging of the filter and/or the presence of water in the
pre-filter. The filter clogging signal indicates it needs to be replaced. If the signal that detects the presence of water
in the pre-filter does not turn off after draining, the filter must be replaced.

(5) Interval to be halved for environmental conditions characterised by a high concentration of dust.
(6) Coolant compliant with specifications ASTM D 6210; mixed 50% with water in the case of concentrated products.

(7) Only use oil filters with the following specifications:
« degree of filtering < 12 ym
. filtering efficiency 99.5% (8 > 200).

(8) Only use fuel filters with the following specifications:
« filtering efficiency: 95% at 4 ym; 99.5% at 6 ym

« maximum flow rate: 380 L/hour

« operating temperature from -30 °C to 100 °C

« breaking pressure: 1000 kPa

(9) Only use fuel pre-filters with the following characteristics:
- degree of filtering: 25 pm > 70%, 40 um > 90%

« nominal flow rate: 100 L/hour

- operating temperature from -25 °C to 90 °C

« burst pressure: > 3 bar

NOTE: Cold startability is strongly related to the quality of the diesel.

NOTE: The maintenance operations are valid only if the setter fully complies with all the installation prescriptions
provided by FPT.
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INTRODUCTION

Scheduled maintenance ATS system

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Below are indicated the checks, tests and adjustments which are to be carried out on the components of the ATS
system at the established time interval.

The frequency of the operations is just an indication since the use of the engine is the main characteristic to determine

and evaluate replacement parts.

Not only it is permitted, but it is also recommended that the staff in charge of maintenance also perform those checking
and maintenance operations which may not be included in the list below but which are recommended by good-prac-
tices and particular conditions of use of the engine.

In the case of evident system malfunction, immediately intervene in order to find the cause.

We wish to remind operators that maintenance operations, even the most simple, must be performed in compliance
with the accident prevention standards for the safety of maintenance personnel.

Item

Function

Maintenance

Tank filler filter ( 100 pm™)

Protects the tank during refilling
phases

No maintenance anticipated (clean if
necessary)

Tank ventilation filter ( 5/10 pm *)

Protects the tank, allows ventilation

No maintenance anticipated (clean if
necessary)

MFU filter in tank ( 40 pm™*)

Protects the supply module from dirt
coming from the tank

No regular service scheduled (replace
if necessary)

Supply module intake filter ( 100 pm)

Protects the Supply Module during
first start-up

No maintenance anticipated (clean if
necessary)

Supply module main filter

Protects the supply module

Change every 3000 h or every 2
years (whichever occurs first)

Supply module backflow filter (
100 pm)

Protects from impurities introduced
while changing the main filter

No maintenance anticipated (clean if
necessary)

Dosing module filter ( 36 pm)

Protects the Dosing Module during
first start-up

Maintenance not possible
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ATS System filter location

268020 1

Dosing valve filter ( 36 pm)

Dosing module

Tank filler filter ( 100 pm™)

Tank ventilation filter (5 — 10 pym *)
MFU filter in tank ( 40 pm*)

AdBlue Tank

Supply module intake filter ( 100 pm)
Supply Module

© ® N ook~ 0D

Supply module main filter
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Conversion factors

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Conversions between the main units of measurements of the international system and the
most commonly used derived units

Power

1kW = 1,36 CV
1kW =1,34 Hp
1CV =0,736 kW
1CV = 0,986 Hp
1 Hp = 0,746 kW
1Hp =1,014CV

Torque
1N-m = 0,102 kgm
1 kgm = 9,81 N-m

Rpm
1 rad/s = 1 RPM x 0.1047

1 RPM = 1 rad/s x 9.5493

Pressure

1 bar = 1,02 Kg/cm?

1 Kg/cm? = 0,981 bar

1 bar = 100 kPa

Unless there is a specific need for accuracy:

« The unit Nm is converted into kgm for simplicity according to a ratio of 10:1
1kgm = 10 N-m

« The unit bar is converted into kg/cm2 for simplicity according to a ratio of 1:1
1 Kg/cm? = 1 bar

Temperature
0°C =32°F
1°C = (1x1,8+32) °F
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Main characteristics of oil
i Product Configuration

FAHGEG615C FAHGE615C*V001 ALL
FAHGEG615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Oil Specifications (*)

International specifications

359

10W-40 API CJ-4 /| APl CK-4 ACEA E9 (FPI9.LUBRO001-TLS CK4)
(sTD.) 10W-40 API CK-4 /ACEA E9 (FPI9.LUBRO001-TLS CK4) (sTD.)
0W-40 API CK-4 (FPI9.LUBRO001-TLS CC) (coLD CLIM. PREM.)

(*) For the oil specifications, please refer to
https://www.fptindustrial.com/global/en/service/fluids/

oils-and-coolants

288935 1
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Product identification

=] Product Configuration
F4HGE615C FAHGE615C*V001 ALL
F4HGE615D F4HGE615D*V001 ALL

Engine identification label

el

& 22z

EM-FTE

FIELDTESTENGINE S [ p  — l | ‘

FPT Industrial S.p.A. -—-

DATE

mowises  Via Puglia, 15 10156 Turin - ftaly ]l——1|
E ——

MADE IN ITALY I[ JJ @

Month and year of manufacture
Engine serial No.
Engine part number

PO b=

Area reserved for the bar code

260743 1
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Product identification
=] Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
IDENTIFICATION NAMEPLATE
4 / FPT INDUSTRIAL S.p.A h
( V of o Made in Italy
STAND-BY GROSS POWER C
G-DRIVE DRY WEIGHT D
MODEL A DATE
PIN F SIN
N J

Model
s/n

G-drive weight
Data
P/N

Mmoo w>

Gross stand-by power ( 1500 — 1800 RPM)

258628

1
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Product identification - correspondence between technical codes
and commercial codes

1 Product Configuration

FAHGE615C FAHGE615C*V001 ALL

F4AHGE615D F4AHGE615D*V001 ALL

N67TEVP N67TEVP01.00 ALL

N67TEVP N67TEVP02.00 ALL

N67TEVP N67TEVP05.00 ALL

N67TEVP N67TEVP06.00 ALL
Technical codes Commercial Codes
FAHGE615C*V001
FAHGE615D*V001 N67 TE VP
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Product identification - Technical coding

i Product Configuration
FAHGEG615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

The technical code is assigned during production; it is used to identify the main characteristics, characterise the ap-
plication and the corresponding level of power output.

FAHGEG615C*V001 / FAHGE615D*V001 |

(F4) HGE615C*V001 - ENGINE FAMILY IDENTIFICATION

F4 (H) GE615C*V001 - EVOLUTION OF THE NON-STRUCTURAL OFF-ROAD PROJECT

F4H (G) E615C*V001 - ENGINE DESIGNED FOR TIER 4 FULL / STAGE V

FAHG (E) 615C*V001 - CYLINDER CONFIGURATION (E = 4-stroke vertical with after-treatment device)
FAHGE (6) 135C*V001 - NUMBER OF CYLINDERS

FAHGES®6 (1) 5C*V001 - MAIN ENGINE CHARACTERISTICS (1 = Supercharged diesel with intercooled direct in-
jection)

FAHGEG1 (5) C*V001 - APPLICATION (5 = Genset)

F4HGEG15 (C) *V001 - TORQUE LEVEL OR ENGINE POWER

FAHGEG615C* (V) 001 - EMISSION LEVEL (V=TIER 4 FULL / STAGE V)

FAHGEG15C*V (003) - VARIANTS TO THE BASIC ENGINE WITHIN BILL OF MATERIALS
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Product identification - Commercial coding

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

The purpose of the commercial name is to make the information regarding engine characteristics easy to understand,
by joining engines from different families, origins and applications for which they are intended. The commercial code
cannot be used for technical purposes in order to completely identify the parts that make up the engine, referring to
the "serial number" otherwise indicated as "ENGINE S/N", as the identification.

| N67 TE VP |

« (N) 67 TE VP - ENGINE FAMILY IDENTIFICATION (N = NEF)

« N (67) TE VP - DISPLACEMENT - 67 = 6700 c.c. NOMINAL

« N67 (T) E V P - SUPERCHARGED WITH AIR/AIR INTERCOOLER

N67 T (E) V P - ELECTRONIC WITH ECU

N67 TE (V) P- EMISSION LEVEL: V = TIER 4 FULL / STAGE V

N67 TE V (P) - ENGINE MANAGEMENT CONTROL UNIT: P = MD1CE101
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Contents
ENGINE - 54
[54.01] ENGINE ASSEMBLY ..., 54.1
TECHNICAL DATA
ENGINE
e (0 10 = ) 8
TOrQUE (7)) o« ittt et e e 11
Technical Data (%) ... ... 15
Technical Data (*) . ..o 17
Technical Data and assembly clearances (*) ...... ... 20
Technical Data and assembly clearances (*) ...... ...t 24
FUNCTIONAL DATA
ENGINE
EXternal VIEwW () oo e 30
OV W (X)) ot e e 37
Component localisation diagrams (F) . .. ..o ot e 44
Component localisation (F) ... ... 45
SERVICE
ENGINE
VisUAl INSPECHON (X)) oo 47
DiSassemMbIe (X . oot e 48
DISasSSEMbDIE (X)) . oottt 70
ASSEMDIE (X) .o i e e 96
ASSEMDIE (X)) oot 126
[54.04] ENGINE MOUNTING ..., 4.2
FUNCTIONAL DATA
ENGINE BREATHER
ENGINE BREATHER - OVEIVIEW (*) ..ottt e e ettt e e e i 159
ENGINE BREATHER - OVeIVIEW (*) ..ttt e e ettt e e e e e 161

(*) See content for specific models
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FILTER ELEMENT

OV IV EBW (X)) .ottt e e e e 162
SERVICE
ENGINE BLOCK
CRECK (F) ot ie 164
OIL SUMP
REMOVE (X ottt 166
IS all (%) .ot 167
ENGINE BREATHER
REPIaCE () ot 168
ReEPIaCE () oot 169
K (X . o ettt 170
CRECK (F) ot e 171
REMOVE (X ottt e 172
REMOVE (X oot 173
NS all (%) - . 174
INSEall () ot 175
[54.06] CYLINDER HEAD ASSEMBLY ...oooiiveeeeeeeeeeeeeeeeeeeeee, 54.3
SERVICE
CYLINDER HEAD
REMOVE (X ot 176
REMOVE (X) .ottt e 177
INStall () .o 179
NS all (%) oo 181
CheCK . 183
ChECK .o 184
ROCKER COVER
REMOVE (X .ot 185
REMOVE (X) .ottt 186
IS Al () ot 187
) = | o 188
VALVE SEAT
ChECK () o oottt 189
CYLINDER HEAD TOP
REMOVE (X .ot 190
NS all (%) oo e 191
VALVES
Disassemble (%) .. oo 192
MEaASUIE (X)) .ottt e e 193

(*) See content for specific models
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ClEaNiNg (%) ot ee 194
ASSEMDIE (F) .o 195
VALVE SPRING
CRECK (X ) oottt e 196
VALVE GUIDE
CRECK (X ) oottt e 197
VALVE GUIDE - RePIACE (¥) - .ttt ettt e e e e e e et e e e e e e e e e e 198
[54.07] EXHAUST AND INTAKE MANIFOLDS ... 54 .4
SERVICE
INTAKE MANIFOLDS
REMOVE (X ) o 201
REMOVE (X) oot 202
NS all () oot 203
NS all () ot 204
EXHAUST MANIFOLD
CRECK (X ) ottt 205
REMOVE (X ) o 206
REMOVE (X ) o 207
INStall () ..ot e e 208
INStall () ..o 209
[54.08] ENGINE COMPONENTS ..., 94.5
SERVICE
ENGINE COMPONENTS
OVErhaUl (X)) .o 210
CRANKSHAFT
MIEaSUIE (X)) oottt ettt e e e e 211
Disassemble () ... 213
ASSEMDIE (X)L 214
CRBCK (X ) oottt 216
CRANKPINS
MEaSUIE () oottt e e 217
OIL PUMP CONTROL PINION GEAR
REPIACE () oot e 218
MAIN BEARINGS
ASSEMDIE (X) .o 219
CONNECTING ROD
CRECK (X oot 220
PISTON
- DISASSEMbIE (X) .ot 222

(*) See content for specific models
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DIiSASSEMbIE (F) .ottt 223
MEaSUIE () oottt 224
Pre-assemble (F) ... ... 226
S ASSEMDIE () oo 228
L0 1Yo Q) T 230
CONNECTING ROD BEARING
ASSEMDIE (F) .o 231
COMPRESSION RINGS
DISaSSEMbIE (¥) ..ot 232
COMPRESSION RINGS - Check (F) ..ottt e e e e 233
ASSEMbIE (%) oo 235
[54.12] TIMING GEAR . ... 54.6
SERVICE
CAMSHAFT
CNECK (¥ - ottt et 236
ASSEMbIE (%) oo 237
BUSHES
03 1Yo (o T 239
REPIACE () .ot 240
TAPPETS
CRECK (M) ottt 241
ROCKER ARM ASSY
AGJUSE () oot 242
REMOVE (F) oot e 244
NS all (%) - .o 245
[94.20] FUEL FEED ... 54.7

FUNCTIONAL DATA

FUEL FEED

OV IV W (X ) oot e 248

OV IV W (X) o it e e e e e e e e 255
FILTER ASSEMBLY

OV IV (X ) ittt et et e e e e e e e e 261
PIPES

OV IV W (X ) ottt e e e 263

SERVICE

FUEL FEED

CNECK () oottt 264
FILTER ASSEMBLY

(*) See content for specific models
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CRECK () oottt 266
Replace (F) ..o 267
FILTER SUPPORT
REMOVE (X ) o 268
NS all (F) o 269
PIPES
REMOVE (X ) o 270
INStall () .ot 272
[54.24] SUPERCHARGING. ..., 54.8
FUNCTIONAL DATA
SUPERCHARGING
OV IV W (X ) ittt e e e e e e 274
TURBO CHARGER
Overview BorgWarner waste-gate (WGT) () .. ...t e e et 275
WASTE GATE VALVE
O IV W (X) ot e 277
SERVICE
TURBO CHARGER
CRECK (X oot e 278
Visual INSPECHON (F) ... o e 279
REMOVE (X ) o 280
REMOVE (X ) o 282
NS all () o 284
INStall () ..ot e e 286
[54.30] LUBRICATION. ..., 54.9

FUNCTIONAL DATA

LUBRICATION
OV IV W (X) ottt e e e e 288
OIL PUMP
OV W (X) ottt e e 290
OIL PRESSURE ADJUSTMENT VALVE
OV W (X) ot e 291
SERVICE
ENGINE OIL FILTER CARTRIDGE
VisUal INSPECHON (F) .. it e 293
Visual INSPECHION (F) .. .o 294

(*) See content for specific models
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Change fluid (F) ..o 295
REPIaCE () i 296
[54.31] LUBRICANT COOLING ..., 54.10

FUNCTIONAL DATA

HEAT EXCHANGER

OV IV W () .ottt e 297
SERVICE
HEAT EXCHANGER
REMOVE (F) oot 298
INStall () o 299
[54.32] WATER COOLING ... 54.11

FUNCTIONAL DATA

WATER COOLING

OV IV W () oottt 300
OV IV BW () oottt e 302
WATER PUMP ASSEMBLY
OV IV BW () oottt e 305
THERMOSTAT
OV VW () oottt e 306
SERVICE
WATER COOLING
K (X . v ettt e 308
WATER PUMP ASSEMBLY
REMOVE (X) .ot 309
REMOVE (X) .ottt e 310
= | o 311
NS all (%) - . 312
THERMOSTAT
REMOVE (X oo 313
REMOVE (X oot 314
INStall () Lo e 315
IS Al () oot 316

(*) See content for specific models
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[54.34] FAN AND COOLING CONTROL.....c.coiviiiiiiiiiiiiieeeee, 54.12
SERVICE
WATER PUMP DRIVE BELT
CNECK () .« o oot 317
REPIaCE (F) ot 318
REMOVE (X ) o 320
REMOVE (X) . it e e e e 321
INStall (%) oo e 322
INStall (%) oo 323
FAN
REMOVE (X ) o 324
NS all () oo 325
[54.37] EXHAUST BRAKE + CONTROLS........ccocoiiiiieieeeen 54.13
FUNCTIONAL DATA
BUTTERFLY VALVE
OV I VIBW (X ottt ettt e e e e e 326

(*) See content for specific models
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POWERTRAIN TECHNOLOGIE

ENGINE - ENGINE ASSEMBLY

540110 ENGINE - Torque

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Description Type Quantity Step Value
Cylinder liner lubrication nozzles 6 screws M8 15 4-3N'm
x 1.25 x 20
12 screws |Phase 1 Tighten 80 +/- 6 N'-m
Crankshaft caps M12 x 1.25
x 52
Phase 2 Angle 90°
tightening
12 screws |Phase 1 Tighten 50 +/-2N'm
Connecting rod caps M10x1.25
x52
Phase 2 Angle 60°
tightening
Camshaft longitudinal retaining plate 2 3391“’255’\/'8 24 +/- 4N'm
Rear gear case 1 screw M12 x 1.75 |77 +/- 12 N-m
4 screwsM8 x 1.25 |24 +/- 4 N-m
5 screws M10 x 1.5 |47 +/- 5 N-m
6 screws M8 36 +/-2N'm
Camshaft gear x 1.5
. . 8 screws M12 x 85 +/- 10 N'm
Engine flywheel housing 175
12 screws M10 x |49 +/- 5N-m
1.5
2 screws M12 x 85 +/- 210 N'-m
1.75 x 100
. 8 screws |Phase 1 Tighten 30 +/-4N-m
Engine flywheel M2 x 1.25
Phase 2 Angle 60°
tightening
Oil bum 4 screwsM8 [Phase 1 Pre- 8 +/-1N-m
pump x 1.25  |tightening
Phase 2 Tighten 24 +/- 4N-m
Front gear case X73$(;:rews M8 x 1.25 |24 +/- 4 N-m
6 screws M8 x 1.25 |24 +/- 4 N-m
Timing gearbox 5 screws M10 x 1.5 |47 +/- 5N-m
4 screwsM8 x 1.25 |24 +/-4 N-m
1 screw M12 x 1.75 |77 +/- 12 N-m
Crankcase stiffening plate 4()5;;‘3;\)’(32'\5/” 43 +/-5N'm
. . . . 2 screws M8 25 +/-2,5N'm
Oil suction strainer pipe % 20
Suction strainer retainer 2 screws M8 X 20 |25 N-m
2 screws M10 x 1.5 (42 N-m
x 20
Oil suction strainer pipe bracket 1:?2“; '\%0 45N'm
. 14 screws M8 x 27 —-30N'm
Oil sump 1.25 x 40
4 screwsM8 x 1.25 |27 — 30 N-m
X 45
Oil sump plug 1 p:(u% 2"22 40 +/- 10 N'm
15 screws 26 +/-4N-m
QOil filter bracket and heat exchanger M8 x 1.25
x 35
. 1 adapter 18 +/-2 N-m
Oil filter M27 x 2
i . 2 screws 80 +/-4N-m
Oil filler pipe M12x1.75x25
Brackets for lifting engine X4285<:rewsM8 x 1.25 |36 +/- 5N-m
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ENGINE - ENGINE ASSEMBLY

Description Type Quantity Step Value
2 screws 77 +/- 12 N-m
M12x1.75x25
12 screws [Phase 1 Tighten 35+/-5N'm
Cylinder head M12 x 1.75
x 130
Phase 2 Angle 90°
tightening
Phase 3 Angle 90°
tightening
14 screws [Phase 1 Tighten 55 +/- 5N'-m
Cylinder head M12 x 1.75
x 150
Phase 2 Angle 90°
tightening
Phase 3 Angle 90°
tightening
Electro-iniectors 12 screws |Phase 1 Tighten 3,5 +/-0,35N'-m
J M8 x 1.25
Phase 2 Angle 25°
tightening
Phase 3 Angle 25°
tightening
Phase 4 Angle 25°
tightening
. . 6 nuts 55 +/-5N'm
Fuel manifolds on cylinder head M22x1.5%9 5
Rocker assembly bracket X57socrews M8 x 1.25 24 +/- 4 N-m
2 screws M8 x 1.25 (24 +/- 4 N-m
x 50
Valve clearance adjustment 12an111;5|\/|8 24 +/- 4N-m
. - 7 screws M8 24 +/-4N'm
Injector wiring mount X 1.25
Wiring on each electro-injector 12 nuts M4 1,5 +/- 0,25 N-m
Engine cable connector on injector wiring mount 3 s)s(c:e;/(vig/IG S+-1N‘m
Tappet cover 6 nuts M8 x 1.25 20 +/-2N-m
. 7 screws M8 x 1.25(24 +/- 4 N-m
Intake manifold X 25
3 screws M8 x 1.25 (24 +/-4N-m
x 70
2 screws M8 x 1.25 (24 +/- 4 N-m
x 50
Pre-heating grid-heater resistor 6 ic;estag/IG 10 +/-2N-m
. 4 screwsM8 36 +/-5N'm
Common rail ¥1.95x125
Overpressure valve DBV4 M20 x 1.5 100 +/- 5 N-m
High-pressure fuel delivery pipe from rail to 12 couplings |Phase 1 Tighten 10 N'm
injector M14 x 1.5
Phase 2 Angle 55°
tightening
Power take-off cover 2 screws M1 80 +/- 5N-m
2x1.75x25
High-pressure pump gear 1 nu1t 248 X 105 +/- 5N-m
High-pressure pump 3 nuts M8x8 24 +/- 4 N-m
3 studs M8 x 1.25 x[11 +/- 3 N-m
50
Fuel pipe from high pressure pump to Common 2 fittings M14|Phase 1 Tighten 10 N'-m
Rail x 1.5
Phase 2 Angle 55°
tightening
1 screw M8 x 25N'm
Fuel pipe from high pressure pump to Common 1.25 x 20 +1
Rail screw M8 x
1.25 x 16
Fuel suction pump crankcase cover 2 screws M8 24 +/- 4N-m
x 1.25 x 20
Blow-by breather plate L sc)r(e:v M6 10 +/-2N-m
Blow-by breather pipe 2 fltt)l(n%SSM'lZ 20 +/-4N'm
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F FPT

POWERTRAIN TECHNOLOGH

ENGINE - ENGINE ASSEMBLY

Description Type Quantity Step Value
Blow-by filter 3 scr)c(avzs M6 10 +/- 2 N'-m
. 12 screws 55 +/-3N'm
Exhaust manifold MA10x1.5x65
Turbo charger 4 nuts M10 x 1.5 45 +/- 2 N-m
4 studs M10 x 1.5 x |25 +/- 5 N'-m
42
Turbocharger air outlet to intercooler 1 ;ﬁrefsl\s% 10 +/-25N-m
Turbocharger exhaust outlet to throttle valve 1 ;(;re)zlvf)lz)/IG 6 +-1N-m
Motorized throttle valve water pipes 2 fittings M10 x 1 20 N-m
3 nuts M12 x 1.5 45 N-m
2 screws M8 x 20 |23 +/- 2,3 N'-m
1 fitting M10 x 1 25N-m
1 screw M8 x 16 23 +/-2,3N'm
Bracket fixing motorized throttle valve to exhaust 4 screwsM8 25N'm
manifold x 1.25 x 25
Turbocharger lubrication oil pipes ,\ﬁ{gﬂs 11/16-16 |36 +/-5N-m
2 screws M8 x 1.25 123 +/-2 N'm
X 25
2 screws M8 x 1.25 |23 +/- 2 N-m
X 16
) ) 2 screws 43 +/- 6 N'm
Engine coolant inlet M10x1.5x130
1 screw M10 x 1.5 |43 +/-6 N'-m
x 70
2 screws M8 x 1.25 |24 +/- 4 N-m
x 50
Engine coolant outlet / thermostat cover 3 ic:e;/(vié\m 13,5 4/-1,5N'm
Water oum 2 screws M8 24 +/-4N-m
pump x 1.25 x 35
. 6 screws |Phase 1 Tighten 50 +/- 5N-m
Crankshaft pulley with damper pulley M12 x 1.95
Phase 2 Angle 90°
tightening
Fan pulley mount 4 screwsM8 24 +/-4N'm
x 1.25 x 45
4 screwsM10 68 +/- 7 N'm
Fan control pulley % 1.25
Idler pulley 1 sc;e¥v5M10 43 +/- 6 N°-m
. . 2 screws M8 24 +/-4N-m
Automatic belt tensioner support ¥ 1.25 x 30
Automatic belt tensioner 1 screw M10 43 +/-8N'm
x 1.5 x 70
) 2 screws M1 80 +/- 8 N'm
Fuel filter bracket 2%1.75x30
. 1 adapter 20 +/-2N-m
Fuel filter M20 x 1.5
Engine Controller Module X3455<:rews M8 x 1.25 114 N-m
. 1 nut with 12N'm
Camshaft timing sensor stud M6 x 1
Crankshaft RPM sensor 1 screw M6 10 +/- 2N-m
x 1 x 20
M14 x 1.5 24 +/-4N-m
Coolant temperature sensor X 12
. 2 screws M6 10 +/- 2 N-m
Oil temperature and pressure sensor % 1 x 20
Rail pressure sensor M18 x 1.5 70 +/- 5N-m
Fuel temperature sensor M14 x 1.5 24 +/-4N-m
. 1 screw M6 10 +/- 2 N-m
Boost pressure and air temperature sensor % 1 x 20
Qil level sensor M12 x 1.5 10 +/- 2 N-m
Qil level dipstick retainer M8 x 1.25 24 +/- 4 N-m
Alternator 1 screw M10 x 1.5 |43 +/-6 N-m
x 110
1 screw M10 x 1.5 |43 +/-6 N'-m
x 20
1 screw M10 x 1.5 |43 +/- 6 N-m

x 30
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‘ POWERTRAIN TECHNOLOGIES

ENGINE - ENGINE ASSEMBLY

Description Type Quantity Step Value
Th 3 screws M6 13,5 +/-1,5N'-m
ermostat
x1x12
Electric starter motor X35363F9WS M10 x 1.5[43 +/- 6 N-m
3 nuts M10 x 1.5 43 +/- 6 N'm
AdBlue filter plug 20 +/- 5N-m
1 screw M12 x 1.75|75 +/- 5N-m
A/C compressor X 130
1 screw M8 x 1.25 |24 +/-2 N-m
x 20
A/C compressor support X35s(;3rews M10 x 1.5145 +/- 5 N-m
1 screw M6 x 1 x40]|9 +/-1 N-m
2 screws 69 +/- 5N-m
Qil filler M12 x 1.75
X 25
Engine air intake iic;eswxsgﬂg 23+ 2Nm
540110 ENGINE - Torque
=] Product Configuration
FAHGE615C F4HGE615C*V001 ALL
FAHGE615D F4HGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Description Type Quantity Step Value
Cylinder liner lubrication nozzles 6Xs1cr2egvi 2/'08 15 +/- 3N-m
12 screws |Phase 1 Tighten 80 +/- 6 N-m
Crankshaft caps M12 x 1.25
x 52
Phase 2 Angle 90°
tightening
12 screws [Phase 1 Tighten 50 +/-2N-m
Connecting rod caps M10x1.25
x52
Phase 2 Angle 60°
tightening
Camshaft longitudinal retaining plate 2 Sirﬁwst)MB 24 +/-4N-m
Rear gear case 1 screw M12 x 1.75]77 +/- 12 N-m
4 screws M8 x 1.25 [24 +/-4 N-m
5 screws M10 x 1.5 |47 +/- 5N-m
Camshaft gear 6 s;:(rei-v;ssMB 36 +/-2N'm
. 8 screws M12 x 85 +/- 10 N-m
Flywheel housing 175
12 screws M10 x |49 +/- 5N'm
1.5
2 screws M12 x 85 +/- 210 N'm
1.75 x 100
Engine flywheel |\/?1§C>:e1W285 Phase 1 Tighten 30 +/-4N'm
Phase 2 Angle 60°
tightening
Oil pum 4 screws M8 |Phase 1 Pre- 8 +/-1N-m
pump x 1.25 tightening
Phase 2 Tighten 24 +/- 4 N'm
7 screws M8 x 1.25 |24 +/- 4 N-m
Front gear case % 30
6 screws M8 x 1.25 |24 +/- 4 N-m
Timing gears case 5 screws M10 x 1.5 |47 +/- 5N-m
4 screws M8 x 1.25 |24 +/- 4 N-m
1 screw M12 x 1.75]77 +/- 12 N-m
Crankcase stiffening plate Mﬁ ()S;1re5v:(25 43 +/-5N'm
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‘ POWERTRAIN TECHNOLOGIES

ENGINE - ENGINE ASSEMBLY

Description Type Quantity Step Value
) . ) . 2 screws M8 25 +/-2,5N'm
Qil suction strainer pipe ¥ 20
Suction strainer retainer 2 screws M8 X 20 |25 N-m
2 screws M10 x 1.5 |42 N-m
x 20
. . . . 1 screw M10 45 N'm
Qil suction strainer pipe bracket X 1.5 % 20
Oil sum 14 screws M8 x 27 - 30N'm
P 1.25 x 40
4 screws M8 x 1.2527 — 30 N°-m
x 45
Oil sump plug ! p:(u% 2/I22 40 +/-10N'm
15 screws 26 +/-4N-m
QOil filter bracket and heat exchanger M8 x 1.25
x 35
- 1 adapter 18 +/-2N-m
Qil filter M27 x 2
s . 2 screws 80 +/-4N'm
QOil filler pipe M12x1.75x25
e ) 4 screws M8 x 1.25 36 +/- 5 N-m
Brackets for lifting engine X 25
2 screws 77 +/-12N-m
M12x1.75x25
12 screws [Phase 1 Tighten 35+/-5N-m
Cylinder head M12 x 1.75
x 130
Phase 2 Angle 90°
tightening
Step 3 Angle 90°
tightening
14 screws |Phase 1 Tighten 55 +/- 5N'm
Cylinder head M12 x 1.75
x 150
Phase 2 Angle 90°
tightening
Step 3 Angle 90°
tightening
. 12 screws |Phase 1 Tighten 3,5 +/-0,35N'-m
Electro-injectors M8 x 1.25
Phase 2 Angle 25°
tightening
Step 3 Angle 25°
tightening
Step 4 Angle 25°
tightening
. . 6 nuts 55 +/- 5N-m
Fuel manifolds on cylinder head M22x1.5%9 5
Rocker assembly bracket X57S(§2FGWS M8 x 1.25 |24 +/- 4 N-m
2 screws M8 x 1.25 |24 +/- 4 N-m
x 50
Valve clearance adjustment 12Xn;|t25M8 24 - 4N'm
. . 7 screws M8 24 +/-4N-m
Injector wiring support X 1.25
Wiring on each electro-injector 12 nuts M4 1,5 +/- 0,25 N-m
Engine cable connector on electro-injectors wiring 3 screws M6 5+4/-1N-m
mount x1x16
Tappet cover 6 nuts M8 x 1.25 20 +/- 2 N-m
. 7 screws M8 x 1.25 |24 +/-4 N-m
Intake manifold x 25
3 screws M8 x 1.25 |24 +/- 4 N-m
x 70
2 screws M8 x 1.25 |24 +/- 4 N-m
x 50
Pre-heating grid-heater resistor 6 ic:e;vié\/lfs 10 +/-2N-m
Common rail 4 screws M8 36 +/- 5N'm
x1.25x125
Overpressure valve DBV4 M20 x 1.5 100 +/- 5 N-m
High-pressure fuel delivery pipe from rail to 12 couplings |Phase 1 Tighten 10 N'm
injector M14 x 1.5
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/, =7 ENGINE - ENGINE ASSEMBLY
Description Type Quantity Step Value
Phase 2 Angle 55°
tightening
2 screws M1 80 +/- 5N'm
Power take-off cover 9%1.75x25
High-pressure pump gear ! nu1t 2/|8 X 105 +/-5N-m
High-pressure pump 3 nuts M8x8 24 +/-4N-m
3 studs M8 x 1.25 x (11 +/- 3 N-m
50
Fuel pipe from high pressure pump to Common 2 fittings M14|Phase 1 Tighten 10 N'm
Rail x 15
Phase 2 Angle 55°
tightening
1 screw M8 x 25N-m
Fuel pipe from high pressure pump to Common 1.25 x 20 +1
Rail screw M8 x
1.25 x 16
. 2 screws M8 24 +/- 4 N-m
Fuel suction pump crankcase cover % 1.25 x 20
Blow-by breather plate 1 sc)r(e\%v M6 10 +/-2N°'m
. 2 fittings M12 20 +/- 4 N-m
Blow-by breather pipe X 15
Blow-by filter 3 screws M6 10 +/-2N'm
x 1
. 12 screws 55 +/-3N'm
Exhaust manifold M10x1.5x65
Turbocharger 4 nuts M10 x 1.5 45 +/- 2 N-m
4 studs M10 x 1.5 x |25 +/- 5 N-m
42
Turbocharger air outlet to intercooler 1 screw M6 10 +/-25Nm
x 1 x 55
Turbocharger exhaust outlet to throttle valve 1 fc1restlé)/l6 6+-1N-m
Motorized throttle valve water pipes 2 fittings M10 x 1 20 N-m
3 nuts M12 x 1.5 45 N-m
2 screws M8 x 20 |23 +/- 2,3 N-m
1 fitting M10 x 1 25N-m
1 screw M8 x 16 23 +/-2,3N'm
Bracket fixing motorized throttle valve to exhaust 4 screws M8 25N-m
manifold x 1.25 x 25
Turbocharger lubrication oil pipes l\i%uts 11716 -16 136 +/-5N'm
2 screws M8 x 1.25 (23 +/- 2 N-m
X 25
2 screws M8 x 1.25 (23 +/- 2 N-m
x 16
. . 2 screws 43 +/- 6 N'm
Engine coolant inlet M10x1.5x130
1 screw M10 x 1.5 [43 +/- 6 N-m
x 70
2 screws M8 x 1.25 (24 +/- 4 N-m
x 50
Engine coolant outlet / thermostat cover 3 ic;eysé\/lG 13,5 4/-1,5N'-m
Water oum 2 screws M8 24 +/- 4 N-m
pump x 1.25 x 35
. 6 screws [Phase 1 Tighten 50 +/- 5N'm
Crankshaft pulley with damper pulley M12 x 1.25
Phase 2 Angle 90°
tightening
Fan pulley mount 4 screws M8 24 +/- 4 N-m
putiey x 1.25 x 45
4 screws 68 +/- 7 N-m
Fan control pulley M10 x 1.25
1 screw M10 43 +/- 6 N'm
Idler pulley X 15
) . 2 screws M8 24 +/- 4 N-m
Automatic belt tensioner support % 1.25 x 30
Automatic belt tensioner 1 screw M10 43 +/-6N'm
x 1.5 x 70
) 2 screws M1 80 +/- 8 N'm
Fuel filter bracket 2%1.75x30
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‘ POWERTRAIN TECHNOLOGIES

ENGINE - ENGINE ASSEMBLY

Description Type Quantity Step Value
) 1 adapter 20 +/-2N'm
Fuel filter M20 x 1.5
. 3 screws M8 x 1.25 |14 N-m
Engine controller
x 45
. 1 nut with 12N-m
Camshaft timing sensor stud M6 x 1
Engine crankshaft rpm sensor 1 screw M6 10 +-2N-m
x 1 x 20
Coolant temperature sensor 'V”)‘(‘ ;‘21 5 24 +/- 4AN-m
Oil temperature and pressure sensor 2 iC;eXWSZ(’)V'f; 10 +/- 2N-m
Rail pressure sensor M18 x 1.5 70 +/- 5N-m
Fuel temperature sensor M14 x 1.5 24 +/- 4 N-m
. 1 screw M6 10 +/- 2 N-m
Air temperature and boost pressure sensor x 1 x 20
Qil level sensor M12 x 1.5 10 +/- 2 N-m
Qil level dipstick retainer M8 x 1.25 24 +/-4N-m
1 screw M10 x 1.5 |43 +/- 6 N-m
Alternator
x 110
1 screw M10 x 1.5 |43 +/- 6 N-m
x 20
1 screw M10 x 1.5 |43 +/-6 N'-m
x 30
3 screws M6 13,5 +/-1,5N'-m
Thermostat
x1x12
Electric starter motor X355(§3feWS M10 x 1.5 |43 +/- 6 N-m
3 nuts M10 x 1.5 43 +/- 6 N-m
AdBlue filter plug 20 +/- 5N-m
NOx sensor 1 fitting M20x1.5 50 +/- 10 N-m
Exhaust gas temperature sensor 1 fitting M10 45 +/- 4.5N-m
. . 4 screws M6 13.5 +/- 1.5 N'm
Bracket for pressure inlet hose clip x 1% 16
Differential pressure sensor 1 screw M6 9 +/-1N-m
x1x16
Upper Diesel Oxidation Catalyst bracket (DOC) 4 ic;est1£\/l6 13.5+-1.5N'm
. 3 screws 13.5 +/-1.5N-m
AdBlue dosing module M6x1x35
Exhaust gas pipe hose clip between DOC and 4 screws M8 22.5 +/- 2.5 N'm
SCRoF x 1.25 x 35
Exhaust gas pipe bracket between DOC and 4 screws M8 22.5 +/- 2.5 N'm
SCRoF x 1.25 x 16
4 screws 66.5 +/- 6.5 N-m
Diesel oxidation catalyst bracket (DOC) M10 x 1.5
x 60
. N 4 screws 66.5 +/- 6.5 N-m
Diesel oxidation catalyst (DOC) M10x1.5x25
Bracket for exhaust gas outlet pipe from SCRoF 2 screws M1 80 +/- 8 N'-m
to the ATS frame 2x1.75x30
) 2 screws M1 80 +/- 8 N'-m
Bracket for exhaust gas outlet pipe from SCRoF o%1.75x25
Selective catalytic reduction (SCRoF) 4 1”237'\212 80 +/-8N-m
. 2 screws M8 x 1.25122.5 +/- 2.5 N-m
NOXx sensor control unit x 55
2 screws M8 x 1.2522.5 +/- 2.5 N-m
x 20
Air pipe collar 1 screw 6,05 +/- 0,45 N-m
Breather pipe collar on radiator 1 screw 2,25 +/- 0,25 N-m
Engine water inlet pipe collar 1 screw M8 x 24,54/-2,5N'm
1.25 x 25
- ) . 4 screws M8 24,5 +/- 2,5 N-m
Air pipe on intake manifold % 1.25 x 25
12 screws 23 +/-2N'm
Protective grille M8 x 1.25
x 20
Radiator mount 4 nu;32M14 114,5 +/- 11,5 N-m
Fan 6 screws M1 24 +/-4N-m
0x1.5x130
Air filter bracket 2 screws M6 0 +/-0N-m
x1x14
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‘ POWERTRAIN TECHNOLOGIES

ENGINE - ENGINE ASSEMBLY

Description Type Quantity Step Value
Bracket supporting air filter on flywheel housing X1280t:rew M10x 1.5 10 +/-ON-m
2 screws 0+/-0N-m
M12x1.75x25
Interface box 8 nuts M6 x 1 9 +/-1N-m
2 screws 80 +/- 8 N'm
M12x1.75x25
Throttle valve water pipe 11 connection M10 x |20 +/- 2 N-m
1 fitting M12x 1.5 |45 +/- 5N-m
. 4 screws M8 25 +/-3N'm
Throttle valve supporting bracket x 1.95 x 25
Pipe between blow-by and air filter 1 Sc)r(e‘év5M20 3,25 +/-0,25N'm
Screw for belt tensioner 4898548 1xM10x1.5 43 +/- 6 N-m
Cylinder head fastening screws qugsoe 1M12 x 1.75 (35 +/- 5 N-m
Phase 2 M12 x 1.75 |90°
x 130
Phase 3 M12 x 1.75 |90°
x 130
Phase 1 M12 x 1.75 |55 +/- 5 N-m
x 150
Phase 2 M12 x 1.75 |90°
x 150
Phase 3 M12 x 1.75 |90°
x 150
540110 ENGINE - Technical Data
H Product Configuration
FAHGEG615C FAHGE615C*V001 ALL
FAHGEG615D FAHGEG615D*V001 ALL
GENERAL CHARACTERISTICS
FAHGEG615
Type * *
Cc*V001 V*V001
A Cycle Four-stroke diesel engine
Fuel system Supercharged with air/air aftercooler
Injection Direct
—
& Number of cylinders 6, in line
[ XX )
g—ai Bore 104 mm
M Stroke 132 mm
@ @ @ Total displacement 6728 cm?®
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ENGINE - ENGINE ASSEMBLY

F4HGEG615
Type . *
C*V001 V*V001
A DISTRIBUTION
start before TDC A =18,5°
4 end after BDC m B = 29,5°
B
o+ C start before BDC D= 67°
@ end after TDC @Il C =35
D
B 0,20 - 0,30 mm
X
@Il 0,46 — 0,56 mm

FUEL SYSTEM

Injection type High-pressure pump, common rail, MD1CE101 Control

unit
Pump type BOSCH CP3.3
Injector CRIN2
Injection sequence 1-56-3-6-2-4
Injection pressure 250 - 1600 bar
Q compression ratio 17 : 1

149 kWm at 1500 RPM 196 kWm at 1500 RPM

Performance [gross] () 167 kWm at 1800 RPM 223 kWm at 1800 RPM

—

TURBOCHARGING Turbocharged - with Intercooler

Turbocharger type BORG WARNER TIER4B WG
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ENGINE - ENGINE ASSEMBLY

FAHGEG615
Type
C*V001 V*V001

PN LUBRICATION Forced by gear pump, pressure relief valve, oil filter
() 0 Oil pressure (engine hot)

- at idle speed 0,6 bar

- at max speed 3,5 bar

COOLING Liquid

Check water pump Belt driven

- opening start 79°C+2°C

- max. opening 96 °C

REFILLING

Cooling circuit (1) 1ML

Lubricating system (2)
Total capacity API CJ-4;
ACEA E6/E9; SAE 10W-40
(3)

Periodic replacement:

oil sump at min level

oil sump at max level

18 L ( 16,2 kg)

7L (6.3 kg)
14 L (12,6 kg)

Fuel tank (4)

Urea tank (5)

Optional

Electric system

24V

Accumulator/s
- capacity

1300 A-h or above

- discharge current 500 A
Electric starter motor

- Maximum power rating 4 kW
Alternator 70 A

Capacity

(*) Power at the flywheel in compliance with directive 97/68 CE (without fan), after 50 h of operation, tolerance +

3%, fuel EN590;

Test in compliance with standard ISO 3046/1, turbocharger inlet air temperature 25 °C, atmospheric pressure
100 kPa, humidity 30% - Also in compliance with specifications DIN 6271, BS 5514, SAE J1349.

All the data are based on engine operation with fuel system, water pump, lubricant oil pump and intake and
exhaust restriction within or below, the limits indicated in the "data sheet".
Additional loads estimated at 20 N-m from idle speed to nominal speed.
(1) The quantities refer to the standard engine configuration. Use coolant with ORGANIC ACID TECHNOLOGY
(Ethylene glycol/Propylene glycol) compliant with standard ASTM D-6210.
(2)Use SEMI-SYNTHETIC lubricants that comply with the international standards: APl CJ-4; ACEA EG6/E9; SAE
10W-40. SYNTHETIC lubricants that comply with SAE 5W-30 must be used in cold environmental conditions.

FPT recommends using original PETRONAS products.

(3) The amounts indicated refer only to the first fill of the engine, oil sump and filter.

(4) Use STANDARD fuel in compliance with standards ASTM D975 or EN 590. The indications regarding the
capacity of the fuel tank are the responsibility of the vehicle/equipment manufacturer as it is subject to variations
depending on the different vehicle/equipment configurations.
(5) Only use AdBlue® / DEF (mixed 32.5% with water) in compliance with specification ISO 22241.

540110

N67TEVP N67TEVP01.00

ENGINE - Technical Data

Product

ALL

Configuration

N67TEVP N67TEVP02.00
N67TEVP N67TEVP05.00

ALL
ALL

N67TEVP N67TEVP06.00

ALL
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‘ POWERTRAIN TECHNOLOGIES

ENGINE - ENGINE ASSEMBLY

GENERAL CHARACTERISTICS

N67 TE
Type VP02.00 - VP06.00 | VP01.00 — VP05.00
A Cycle Four-stroke diesel engine
Fuel system Supercharged with air/air aftercooler
Injection Direct
—
ﬁ Number of cylinders 6, in line
[ XX ]
)
= Bore 104 mm
[
= [stoke 132 mm
@@@ Total displacement 6728 cm?
A TIMING GEAR
start before T.D.C. A =18,5°
Nz end after BDC [E)] B = 29,5°
e start before B.D.C. D=67°
end after T.D.C. @II C =35°
B 0,20 - 0,30 mm
X
@Il 0,46 — 0,56 mm

FUEL SYSTEM

Injection type

High-pressure pump, common rail,
MD1CE101 Control unit

Pump type

BOSCH CP3.3

Injector

CRIN2

Injection sequence

1-5-3-6-2-4

P4D32N1009_EN 26/05/2023
54.1 [54.01] / 18




ENGINE - ENGINE ASSEMBLY

Type

N67 TE

VP02.00 - VP06.00 | VP01.00 — VP05.00

Injection pressure

250 — 1600 bar

compression ratio

17 1

Performance [gross] (*)

167 kWm at 223 kWm at
1800 RPM 1800 RPM
149 kWm at 196 kWm at
1500 RPM 1500 RPM

SUPERCHARGING

Turbocharger type

Turbocharged with intercooler

BORG WARNER TIER4B WG

LUBRICATION

Forced by gear pump, pressure relief valve,

22BN oil filter
(7 Y i Oil pressure (engine hot)
- at idle speed 0,6 bar
- at max speed 3,5 bar
COOLING Liquid
Check water pump Belt driven
- opening start 79°C+2°C
- max. opening 96 °C
REFILLING
Cooling circuit (1) oil (5) 15L
G-Drive (6) —

Lubricating system (2)
Total capacity (3)
Periodical replacement:
oil sump at min level
oil sump at max level

28 L ( 25,2 kg)

12,5 ( 11,25 kg)
23 L (20,7 kg)

Fuel tank (4)

Electric System

24V

Accumulator/s
- capacity

1300 A-h or above

- discharge current 500 A
Electric starter motor

- Maximum power rating 4 kW
Alternator

Capacity 70A
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;FPT ENGINE - ENGINE ASSEMBLY

N67 TE

Type VP02.00 — VP06.00 | VP01.00 — VP05.00

(*) Power at the flywheel in compliance with directive 97/68 CE (without fan), after 50 h of operation, tolerance +
3%, fuel EN590;

Test in compliance with standard 1ISO 3046/1, turbocharger inlet air temperature 25 °C, atmospheric pressure
100 kPa, humidity 30% - Also in compliance with specifications DIN 6271, BS 5514, SAE J1349.

All data is based on engine operation with fuel system, water pump, lubricant oil pump and intake and exhaust
restriction within or below the limits indicated in the "data sheet".

Additional loads estimated at 20 N-m from idle to nominal engine speed.

(1) The quantities refer to the standard engine configuration. Use coolant compliant with standard ASTM D-6210.
Concentrated coolants must be used as a 50% solution in water.

(2) For the oil specifications, refer to the table of the oils ( General specification () ).

(3) The amounts indicated refer only to the first fill of the engine, engine sump and filter.

(4)Fuel tank not supplied by FPT.

Refer to the data provided by the manufacturer of the genset. Only use fuel that meets the requirements of
international standards ASTM D975 or EN 590.

The manufacturer of the generator set is responsible for the information on fuel tank capacity since it may vary
depending on the different configurations of the generator set.

(5) The quantities indicated only refer to the engine in its standard configuration.

(6) The quantities indicated refer to the total capacity of the G-Drive including the capacity of the engine, radiator
and pipes.

540110 ENGINE - Technical Data and assembly clearances

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
F4HGEG615
Type * *
C*V001 V*V001
CYLINDER ASSEMBLY AND CRANK MEMBERS
@1 X 144,000 — 144,024 mm
lr_:j[. Cylinder liners >3 1 0,4 - 0,8 mm
Pistons:
v ol measurement distance X 34 mm
X < outer diameter a1 103,739 — 103,757 mm
"02 pin seat @2 40,015 — 40,021 mm
é > Piston diameter D 1 0,4 - 0,8 mm
Piston - cylinder liners 0,243 - 0,285 mm
—p—l—
x Pist ition f
iston position from X 0,28 — 0,52 mm
crankcase
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ENGINE - ENGINE ASSEMBLY

Type

F4AHGEG615

C*V001 V*V001

\ 4
] o3 Piston pin a3 39,994 — 40,000 mm
A
Piston pin - pin seat 0,010 — 0,022 mm
—> e
v X1 2,722 - 2,752* mm
I Grooving for cut piston rings X2 2,030 — 2,05 mm
% X2 X3 3,03 — 3050 mm
X3 (*) measured on & of 101 mm
5 S1 2,563 — 2,597 mm
:EEEE{ S2 Piston rings S2 1,97 - 1.995mm
$3 S3 3,970 — 3,990 mm
0,108 — 0,172 mm
Piston rings - slots 0,040 — 0,090 mm
—»le 0,040 — 0,080 mm
é > Piston rings 0,4 - 0,8 mm
X1 Piston ring end gap in
cylinder liner:
X2 X 1 0,30 — 0,40 mm
X3 X2 0,60 — 0,80 mm
X3 0,30 - 0,55 mm
4 Connecting rod small end _
ol bush seat 1 42,987 — 43,013 mm
A
y Connecting rod small end
_62 bush seat a2 73,987 — 74,013 mm
A
Small end bushing diameter
Internal g3 40,019 - 40,033 mm
.
| Big end half-bearings S 1,958 — 1,968 mm
o3
J/ >
W Piston pin - bushing 0,019 — 0,039 mm
—»

Big end half-bearings

0,250 — 0,500 mm
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ENGINE - ENGINE ASSEMBLY

Type

F4HGE615

C*VvVo001

ol 22 Main journals a1 82,990 - 83,010 mm
Crankpins a2 69,987 — 70,013 mm
Main half-bearings S1 2,464 — 2,472 mm
v
S2 Big end half-bearings S2 1,958 — 1,968 mm
SN Main bearings
v No. 1-7 g3 87,982 — 88,008 mm
o3
No.2-3-4-5-6 g3 87,977 — 88,013 mm
Half bearings — Main journals
W No. 1-7 a3 0,028 — 0,090 mm
N No.2-3-4-5-6 g3 0,023 - 0,095 mm
Half bearings - crankpins 0,038 — 0,110 mm
Main half-bearings
é < Big end half-bearings 0,250 - 0,500 mm
Thrust pin X1 37,475 - 37,545 mm
X
m Thrust main bearing X2 32,180 — 32,280 mm
X2,
Lﬁw Shoulder half-rings X3 37,28 — 37,38 mm

Main journal and shoulder half-rings

0,095 — 0,265 mm

CYLINDER HEAD - TIMING SYSTEM
> <0I
T | . .
| Valve guide seat on cylinder @ 1 7,042 — 7,062 mm
I — | head
[ |
[ |
o4 Valves:
[ﬁn g4 6,970 — 6,990 mm
a 60t 0,15°
a4 6,970 — 6,990 mm
4 @Il a 45 0,25
y 4
o
Valve stem and relative guide 0,032 - 0,072 mm
—p
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Type

F4AHGEG615

C*V001

U/

Housing on head for valve seat:

1

g1

w8

34.837 - 34,863 mm

34,837 — 34,863 mm

A

Valve housing outer diameter; valve
housing inclination on cylinder head:

RS

34,917 — 34,931 mm
60°

34,917 - 34,931 mm
45°

X

Sinking X

0,59 — 1,11 mm

0,96 — 1,48 mm

Between valve seat and
cylinder head

MM e L0

0,054 — 0,094 mm

0,054 — 0,094 mm

Valve seats

Valve spring height:

free spring H 47,75 mm
under a load equal to:

339,8 +/-19 N HA1 35,33 mm

741 +/- 39N H2 25,2 mm
Injector protrusion X —
Camshaft push housings No. 1 59,222 — 59,248 mm
(flywheel side)

Camshaft pin seats No. o 54,089 — 54,139 mm

2-3-4-5-6-7

Camshaft support journals 01->7

53,995 — 54,045 mm

Internal bush diameter %)

54,083 — 54,147 mm

Y
A

Bushings and

0,038 — 0,152 mm

P4D32N1009_EN 26/05/2023
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FAHGE615
Type C*V001 V*V001
Cam lift:
v H [:8] 6,045 mm
‘ NE S
O @]] 7,582 mm
@
Tappet cap housing on block g1 16,000 — 16,030 mm

15

. . . a2 15,924 — 15,954 mm
Tappet cap outside diameter: a3 15.960 — 15.975 mm
Between tappets and seats 0,025 - 0,070 mm
E\ > Tappets —
ol
_
— o 0o Rocker arm shaft D1 21,965 — 21,977 mm
Rocker arm & (] 22,001 — 22,027 mm

Between rockers and shaft

0,024 - 0,062 mm

540110 ENGINE - Technical Data and assembly clearances

N67TEVP N67TEVP01.00
NG67TEVP N67TEVP02.00
N67TEVP N67TEVP05.00
NG67TEVP N67TEVP06.00

Product

ALL
ALL
ALL
ALL

Configuration

P4D32N1009_EN 26/05/2023
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Type N67 TE VP

CRANK GEAR ELEMENTS AND CYLINDER ASSEMBLY

@1 X 144,000 — 144,024 mm

lr:j[. Cylinder liners >3 1 0,4 — 0,8 mm

Pistons:
v ol measuring dimension X 34 mm
X - outer diameter a1 103,739 — 103,757 mm
—p|

o2 pin seat g2 40,015 — 40,021 mm
é > Piston diameter D1 0,4 - 0,8 mm
W Piston - cylinder liners 0,243 - 0,285 mm
———
X pi -
iston position from X 0,28 — 0,52 mm
crankcase
\ 4
] o3 Piston pin g3 39,994 — 40,000 mm
A
W Gudgeon pin - pin housing 0,010 - 0,022 mm
—>
v X1 2,722 - 2,752* mm
I Split ring slots X2 2,030 - 2,05 mm
% X2 X3 3,03 — 3050 mm
X3 (*) measured on & of 101 mm
51 S1 2,563 — 2,597 mm
—r—} { 23 Circlips s2 1,97 - 1.995 mm
$3 S3 3,970 — 3,990 mm
0,108 — 0,172 mm
Eﬁ_ﬁ:‘ Piston rings - slots 0,040 — 0,090 mm
> 0,040 — 0,080 mm
é > Circlips 0,4-0,8 mm
X1 Circlip end opening in
cylinder liner:
X2 X1 0,30 - 0,40 mm
X3 X2 0,60 — 0,80 mm
X3 0,30 — 0,55 mm

P4D32N1009_EN 26/05/2023
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Type

N67 TE VP

v Connecting rod small end

[:1 bush seat 21
A

Y Connecting rod small end

_02 bush seat 02
A

42,987 - 43,013 mm

73,987 — 74,013 mm

Diameter of connecting rod

small end bush

Inner a3
.

40,019 - 40,033 mm

o3 Big end half-bearings S 1,958 — 1,968 mm
J/ >
W Piston pin - bush 0,019 — 0,039 mm
s
é > Big end half-bearings 0,250 — 0,500 mm
ol vﬂ Main journals a1 82,990 — 83,010 mm
Crankpins Q2 69,987 — 70,013 mm
Main half-bearings S1 2,464 — 2,472 mm
|

Big end half-bearings S2

N

1,958 — 1,968 mm

Main bearings

87,982 — 88,008 mm
87,977 — 88,013 mm

Y No. 1-7 o3
o3
No.2-3-4-5-6 g3
Half bearings — Main journals
No. 1-7 g3
ol e No.2-3-4-5-6 g3

Half bearings - crankpins

0,028 — 0,090 mm
0,023 — 0,095 mm
0,038 — 0,110 mm

Main half-bearings

jinnss
N\

Big end half-bearings

0,250 — 0,500 mm

Main journal for shoulder X1

37,475 — 37,545 mm
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Type N67 TE VP
m Main bearings for shoulder X2 32,180 — 32,280 mm
X2l
Shoulder half-rings X3 37,28 — 37,38 mm

Main journal and shoulder half rings

0,095 — 0,265 mm

CYLINDER HEAD - TIMING GEAR

Valve guide seats on the

cylinder head 21

7,042 — 7,062 mm

a

@4

b :

6,970 — 6,990 mm
60t 0,15°
6,970 — 6,990 mm

45+ 0,25°

Valve stem and relative guide

0,032 - 0,072 mm

Housing on head for valve seat:

0,054 — 0,094 mm

Sl '
1\ q E.E] a1 34.837 - 34,863 mm
1 N
‘ol @Il @ 1 34,837 - 34,863 mm
Valve housing outer diameter; valve
e housing inclination on cylinder head:
_ _ E.'E)] @2 34,917 — 34,931 mm
/ a 60°
N a2 34,917 - 34,931 mm
o o
a 45
»)] 0,59 — 1,11 mm
% U tg v, Recess X
- > 0,96 — 1,48 mm
»)] 0,054 — 0,094 mm
E§:I Between valve seat and head @II
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Type N67 TE VP
Valve seats —
Valve spring height:
i Free spring 47,75 mm
‘ Under a load equal to:
‘ 339,8 +/-19N 35,33 mm
] 741 +/- 39 N 25,2 mm

Injector protrusion

Camshaft bush housings No. 1
(flywheel side)

Camshaft pin seats No.
2-3-4-5-6-7

59,222 - 59,248 mm

54,089 — 54,139 mm

N
e

Camshaft support journals d1-7

53,995 — 54,045 mm

Q9 |

Vl

Bushing inside diameter

54,083 — 54,147 mm

Bushings and journals

0,038 — 0,152 mm

Useful cam lift:

6,045 mm

7,582 mm

Tappet cap housing on
crankcase

16,000 — 16,030 mm

Tappet cap outside diameter:

15,924 — 15,954 mm
15,960 — 15,975 mm

Between tappets and seats

0,025 - 0,070 mm

Tappets
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Type N67 TE VP

——oo—0-o Rocker arm shaft g1

21,965 - 21,977 mm

Rocker arm @ (%) 22,001 — 22,027 mm

Between rocker arms and shaft 0,024 — 0,062 mm

P4D32N1009_EN 26/05/2023
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POWERTRAIN TECHNOLOGIES

ENGINE - ENGINE ASSEMBLY

540110 ENGINE - External view

FAHGE615C FAHGE615C*V001

Product

Configuration

FAHGE615D F4AHGE615D*V001

ALL

ALL

FRONT LEFT VIEW

265731 1
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POWERTRAIN TECHNOLOGIES

REAR RIGHT VIEW

265730 2

FAHFEG15 is an in-line 6-cylinder turbo engine with intercooler and 4 valves per cylinder; it belongs to the NEF series
and operates according to a 4-stroke diesel cycle.

The engine supply system is electronically-controlled and it's based on the direct injection of the fuel in the combustion
chamber by means of high pressure pump and common rail.

The intake and exhaust valves are timed with the camshaft tappets, the push rods and the rocker arm assembly.
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(A',.-pr ENGINE - ENGINE ASSEMBLY

LEFT SIDE VIEW

4 losy

265725 3
(1)Common rail
(2) Blow-by breather pipe
(3)Lifting U-bolt
(4)Blow-by filter
(5)Flywheel housing
(6)High-pressure pump
(7)Flow rate modulator
(8)Fuel filter
(9)Oil sump
(10)Damper flywheel
(11)Engine crankshaft speed sensor
(12) MD1 control unit
(13)Engine cable
(14)Intake manifold
(15)Qil filler cap

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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(/,.-pr ENGINE - ENGINE ASSEMBLY

RIGHT SIDE VIEW

265726 4

(1) Turbocharger with wastegate
(2)Turbocharger lubricant oil delivery pipe
(3)Lifting U-bolt

(4)Alternator

(5)Lubricant heat exchanger

(6)0il filter

(7) Lubricant oil return pipe from turbocharger
(8) Flap valve cooling delivery pipe
(9)Starter motor

(10) Condensate oil return pipe
(11)Blow-by filter

(12)Exhaust manifold

(13) Blow-by breather pipe

(14) Flap valve

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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(/,.-pr ENGINE - ENGINE ASSEMBLY

FRONT SIDE VIEW

265727 5

(1)Qil filler cap

(2)Coolant temperature sensor
(3)Intake manifold

(4)Fan pulley

(5)Auxiliary members' belt
(6)Fixed belt tensioner

(7)Engine crankshaft speed sensor
(8)Damper flywheel

(9) Coolant inlet pipe from radiator
(10)Water pump

(11)Alternator

(12)Automatic belt tensioner
(13)Lifting U-bolt

(14)Thermostat cover

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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(/,.-pr ENGINE - ENGINE ASSEMBLY

REAR VIEW

265728 6

(1) Flap valve

(2) Blow-by breather pipe

(3) Condensate oil return pipe

(4)Engine flywheel

(5)Blow-by filter

(6)Lifting U-bolt

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the

engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.

P4D32N1009_EN 26/05/2023
54.1 [54.01] / 35



POWERTRAIN TECHNOLOGIES

(/I"PT ENGINE - ENGINE ASSEMBLY

TOP VIEW

265729 7
(1) Turbocharger with wastegate
(2)Tappet cover
(3)Blow-by filter
(4)Lifting U-bolt
(5)Qil filler cap
(6)Thermostat
(7)Lifting U-bolt
NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the

engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase efc.
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POWERTRAIN TECHNOLOGIES

540110 ENGINE - Overview

= Product

Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

FRONT LEFT VIEW

265731 1

P4D32N1009_EN 26/05/2023

54.1 [54.01] / 37




;,.-pr ENGINE - ENGINE ASSEMBLY

POWERTRAIN TECHNOLOGIES

REAR RIGHT VIEW

265730 2

They are characterised by a 4 stroke diesel cycle, sucked in or supercharged with 6 cylinders with 4 valves per cylin-
der.

They are powered with the high-pressure pump .

The intake and exhaust valves are timed with the camshaft tappets, the push rods and the rocker arm assembly.
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(/I-'PT ENGINE - ENGINE ASSEMBLY

LEFT SIDE VIEW

267982 3

(1)Air filter

(2) Oil vapour breather from blow-by
(3)Tappet cover

(4)Common rail

(5)Lifting U-bolt

(6) Interconnection cable
(7)High-pressure pump

(8)Pressure regulator

(9)Fuel filter

(10) MD1 control unit

(11)Protective grille

(12)Engine cable

(13)O0il filler cap

(14) Cooled air inlet pipe to intake manifold

(15) Engine breather pipe on radiator

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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(/I"PT ENGINE - ENGINE ASSEMBLY

RIGHT SIDE VIEW

267983 4

(1) Breather pipe to radiator

(2) Compressed air inlet pipe to radiator
(3) Coolant inlet pipe to radiator

(4) Exhaust Flap valve

(5)Lifting U-bolt

(6)Alternator

(7)QIl filter

(8) Coolant outlet pipe from radiator
(9)Heat exchanger

(10) Electric starter motor

(11)Interface housing

(12) Lubricant oil return pipe from turbocharger
(13)Exhaust manifold

(14)Turbocharger

(15)Turbocharger lubricant oil delivery pipe

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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(/,.-pr ENGINE - ENGINE ASSEMBLY

FRONT SIDE VIEW

267985 5
(1)Qil filler cap
(2)Fan pulley
(3)Auxiliary members' belt
(4)Idler pulley
(5)Fuel filter
(6)Damper flywheel
(7)Engine coolant inlet
(8)Water pump
(9)Alternator
(10)Automatic belt tensioner
(11)Coolant temperature sensor

(12) Thermostat pipe

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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(/I"PT ENGINE - ENGINE ASSEMBLY

REAR VIEW

267984 6

(1)Alternator

(2)Interface housing

(3) Coolant outlet pipe from radiator
(4)Engine flywheel

(5)Fuel filter

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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(/I-'PT ENGINE - ENGINE ASSEMBLY

TOP VIEW

267986 7

(1)Interface housing

(2)Air filter clogged sensor

(3)Engine speed sensor

(4)Air temperature and pressure sensor
(5)Radiator

(6) Coolant inlet pipe to radiator

NOTE: The engine lifting hooks are sized to move the engine only. It is strictly prohibited to use these hooks to lift the
engine together with other parts which make up the genset, for example single-phase/three-phase electric machines,
lower crankcase etc.
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540110 ENGINE - Component localisation diagrams

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL

Location of electrical components

265937 1
(1) Injectors - (2) Motorised throttle valve connector (exhaust valve) - (3) Rail pressure sensor - (4) Air
temperature and pressure sensor - (5) Electric starter motor - (6) Camshaft segmental timing speed sensor -
(7) Fuel temperature sensor - (8) High-pressure fuel dosing unit - (9) MD1CE101 engine control unit - (10)
Crankshaft incremental speed sensor - (11) Engine oil pressure and temperature sensor - (12) Alternator -
(13) Coolant temperature sensor
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RAIN TECHNOLOGIES

540110 ENGINE - Component localisation

H Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

The NEF TE engines are fully controlled by the electronic control unit. This is mounted directly onto the engine via a
heat exchanger that allows it to cool, using rubber blocks that reduce the vibrations transmitted by the engine.

The ECU allows checking of correct engine operation.

267990 1
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©® N o gk 0w

N N - S (o ]
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Interface housing CONNECTION UNIT - Overview (76.61)

Air temperature / pressure sensor AIR PRESSURE SENSOR - Overview (77.26)

Timing gear timing sensor TIMING GEAR SPEED SENDER - Overview (76.42)

Pressure regulator HIGH PRESSURE ADJ UNIT - Overview (77.10)

Fuel heater; fuel temperature sensor and clogged sensor FUEL TEMPERATURE SENSOR - Overview (77.26)
MD1 control unit ENGINE CONTROL UNIT - Overview (76.61)

Engine speed sensor REV.COUNTER SENDER - Overview (76.42)

Engine oil pressure and temperature sensor ENGINE OIL PRESSURE GAUGE SENDER - Overview (76.42)
Engine coolant temperature sensor ENGINE WATER TEMPERATURE SWITCH - Overview (76.42)

. Starter motor COMPLETE STARTER MOTOR - Overview (76.08)
. Alternator ALTERNATOR ASSEMBLY - Overview (76.03)

Injectors INJECTOR - Overview (77.50)

. Connections for electro-injectors
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540110 ENGINE - Visual inspection

i Product Configuration
FAHGEG615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Hazard warning

Before starting, make sure you have suitable PPE
A (gloves, shoes, glasses, overalls).

Failure to comply with these prescriptions can re-

sult in the risk of serious injury

1. After starting the engine and with the engine running,
perform the following checks and inspections:

2. Check for any leaks from the fuel, coolant and lubricant
circuits.

3. Make sure that there are no unusual noises or clinks
while the engine is running.

4. Check the vehicle's pressure and temperature, along
with other parameters, using its devices.

5. Visually check the exhaust smoke (colour of the ex-
haust emissions).

6. Visually check the level of the coolant in the expansion
tank.
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540110 ENGINE - Disassemble

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
Tool / Material
Assemblies overhaul revolving stand (bearing capacity 1000 daN, torque 120 daNm) 99322205
Brackets fixing engine to revolving stand 99322205 99361037
Crankshaft lifting tackle 99360500
Flywheel restrainer 99360351
Remover,cartridge filter 99360076
Rocking sling for removing/installing engine 99360595
Tool for removing gaskets 99363204
Tool to remove crankshaft front gasket 99340055
Tool to remove crankshaft rear gasket 99340056
Tool to remove injectors 99342101

The following description refers to the general me-
chanical overhaul operations starting with the engine
removed from the vehicle.

NOTE: Please refer to the specific publication for indica-
tions on removing the engine from the vehicle. Engine re-
moval and general mechanical overhaul operations must
be performed by qualified personnel with the specific tools.

This Section includes:

1. the operations to be carried out to fit the engine
onto the rotating stand,

2. the sequence of removal operations of the main
components,

3. the actual overhaul of the crankcase and the cylin-
der head,

4. the sequence of installation operations of the main
components,

5. the engine completion operations after having re-
moved it from the rotating stand,

6. final checks and verifications.

Some of the operations described in this section can be
performed directly on the engine still fitted in the vehicle,
depending on the accessibility of the engine compart-
ment and the vehicle version. These are listed in the
section Removal - installation of the main components
of the engine.
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FITTING THE ENGINE ON THE ROTATING STAND

1. To apply to the crankcase the brackets for fastening
the engine to the overhaul stand, proceed as follows
working from the left side of the engine:

| Tool / Material |
| Brackets fixing engine to revolving stand 99322205 199361037 |

2. Position a suitable container to collect any fuel which
may leak out.

3. Using the tool, remove the fuel filter (1) from its support.

Tool / Material
Remover,cartridge filter 199360076

4. Disconnect the fuel temperature sensor and the

camshaft timing sensor electrical connection (2). ..—in— n
[

5. Disconnect the low-pressure fuel pipes (3) from the fil- 166072 1
ter support.

6. Unscrew the fastening screws and remove the filter
support (4) complete with the bracket, if fitted, from the
engine block.

7. To disconnect a low-pressure fuel pipe from the rele-
vant connection fitting, hold and press the clip (1) and
extract the quick-release coupling (2).

8. Ensure that the electric starter motor (2) is suitably sup-
ported.

3

I

[

17y

9. Unscrew the fastening nuts (3) and remove the electric
starter motor (2).

10. Unscrew the studs (4) from the flywheel housing (1).

Description Step Value
Electric starter motor 3 screws M10 |43 +/-6 N-m
x 1.5 x 50
3 nuts M10 x |43 +/-6 N'm
1.5

215015 3
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11. Fit the brackets to the crankcase and use these to
secure the engine to the rotating stand. Drain the
engine oil by removing the plug from the sump.

NOTICE: Dispose of the oil according to applicable laws.

Tool / Material
Brackets fixing engine to revolving stand 99322205 99361037

Assemblies overhaul revolving stand (bearing capacity 1000 daN, 99322205
torque 120 daNm)

265938 4
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REMOVAL - INSTALLATION OF MAIN COMPONENTS

265939 5

(1) Injector connections - (2) Motorised throttle valve actuator connector (Exhaust valve) - (3) Boost
pressure and air temperature sensor - (4) Rail pressure sensor - (5) Camshaft timing segment speed
sensor - (6) Fuel temperature sensor - (7) Fuel high pressure pump dosing unit - (8) Engine control unit -
(9) Crankshaft rpm incremental speed sensor - (10) On-line connector - (11) Engine oil temperature and
pressure sensor - (12) Coolant temperature sensor

12. Remove the engine cable by unplugging it from the
control unit (8), from the motorised throttle valve actu-
ator connector (2), and from all the sensors and trans-
mitters to which it is connected.

13. Open the clips fastening the engine cable to the
crankcase and remove the cable.
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14. Position a suitable container to catch any fuel.

15. Disconnect the retainer (11) and remove the low-pres-
sure fuel pipe (18) from the fuel filter to the high-pres-
sure pump.

16. Disconnect the retainers (13) and (17), unscrew the
screw (15) and remove the low-pressure fuel pipe (16)
from the engine control unit heat exchanger to the me-
chanical pump.

17. Disconnect the retainer (12) and remove the low-pres-
sure fuel pipe (14) from the mechanical pump to the
fuel filter.

18. Disconnect the retainer (10) and remove the fuel re-
turn pipe (9) from the high pressure pump to the fuel
filter support.

19. Disconnect the retainers (2) and (4) and remove the
fuel return pipes (3), (5) and (8) from the common rail
and electro-injectors to the fuel filter support.

20. Unscrew the hose couplings (1) of the high-pressure
fuel pipe (19) from the high-pressure pump to the com-
mon rail;
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21. Unscrew the screws (6) and (7) fastening the pipe (19)
to the engine block and remove it.

Description Qtli',:’n' Step Value
Fuel pipe from high 2 fittings | Phase 10 N'm
pressure pump to Common | M14 x |1 Tighten
Rail 1.5
Phase 55°
2 Angle
tightening
1 screw 25N'm
M8 x
Fuel pipe from high 12025+;(
ngsure pump to Common screw
M8 x
1.25 x
16

22. Position a suitable container to catch any fuel.

23. Disconnect the retainer and remove the low-pressure

fuel pipe that connects the fuel pre-filter to the heat
exchanger of the engine management control unit.

24. Unscrew the supporting screws (2) and remove the
ECU (1) together with the heat exchanger.

Description Step Value
. 3 screws M8 x |14 N-m
Engine Controller Module 125 x 45

25. Remove the belt (2) by acting on the automatic belt
tensioner (8) with the appropriate tool (6) from alter-
nator (7), water pump (5), fan control pulley (1), crank-
shaft pulley with damper (4) and fixed guide roller (3).

265941

215030

7

8
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26. Unscrew the fastening screw (2) and remove the au-
tomatic belt tensioner (1).
27. Unscrew the fastening screws (3), (4) and (6) and re-
move the alternator (5) and its bracket (7).
L Quan-
Description tity Step Value
1 screw 43 +/-6 N'm
Automatic belt tensioner M10 x
1.5x 70
1 screw M10|43 +/- 6 N-m
Alternator x 1.5 x 110
1 screw M10|43 +/- 6 N-m
x 1.5 x 20 \
T screw M10[43 +- 6 N-m =
x 1.5 x 30 n j
N
28. Position a container to collect the used oil below the

filter mount (1).
29.

Unscrew and remove the oil filter (3) from its relative

support (1) using the tool.

A |
2
9

)

R~

4

P

(iR Rl
'J/ f
SNl (6

NG

I~
s

\@

215031 9

Tool / Material
Remover,cartridge filter | 99360076 ) a
Description Quantity Value N [
Oil filter 1 adapter |18 +/- 2 N-m &l __4
M27 x 2 .
209220 10
30. Position a suitable container to collect the oil. @
31. Unscrew the hose couplings (1) and (5) and remove :
the lubricating oil delivery pipe (2) from the upper part Pty 1, 2
of the heat exchanger to the turbocharger. 54 ‘ /—[ =
32. Remove the lubricant oil drain pipe (4) from the tur- i NG 3
bocharger, proceeding as follows: z < "[T_" y;,_ = /9N G
— g \L N\
33. unscrew the mounting screws (3) on the lower part of N & Ty 4
the turbocharger, recovering the relative gasket. j " [T TRy ) @
H0=010 .
34. Unscrew the screw (6) securing the pipe (4) to the a \‘D X 5 [N & SN
engine block by means of the fastening collar. ° =2 Ml&IC ICAIC L IIC JCT] —
2 Y 0000 ] - & z
35. unscrew the coupling (7) from the crankcase. =) Eﬁ - No» 6k
el — =T ,
Description Step Value == D Y =X = o
Turbocharger lubrication oil 2 nuts 11/16 -|36 +/- 5N-m H=_—, & =(§ ' —=© m,,\o =
pipes 16 M16 = o I i 5 . G
2 screws M8 x |23 +/-2 N-m 215034 11
1.25 x 25
2 screws M8 x |23 +/- 2 N'm
1.25 x 16
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36.
37.

Position a suitable container to collect the coolant.

Remove the motorised throttle valve water inlet and
outlet pipe proceeding as follows, unscrewing the fas-
tening nut (2) and the fitting (1) and remove the top

part of the water return pipe (9).

38.

turn pipe (7).
39.

ter return pipe union (8).

40.

Unscrew the fastening nut (4), the connector (5) and
the screw (6) and remove the lower section water re-

Unscrew the fastening screws (3) and remove the wa-

Unscrew the fastening nut (10) and the connector (12)
and remove the water delivery pipe (11).

=l [l —1

1 0=0i

]y Sy v—

ORIy @fﬁ
M Y0000

—

=Y

M

|i-;‘()7

Description

Step

Value

Motorized throttle valve water
pipes

2 fittings M10

x 1

° o
)=

Rn i |

20 N'm

3 nuts M12 x

1.5

45 N-m

2 screws M8 x

20

23 +/-2,3N'm

1 fitting M10 x

1

25N'm

1 screw M8 x

16

23 +#/-2,3N'm

41.

exhaust manifold (1).

Unscrew the fastening screws (3) and remove the
bracket (2) fixing the motorized throttle valve (4) to the

Description Quantity Value
Bracket fixing motorized throttle 4 25N'm
) screwsM8
valve to exhaust manifold
x 1.25 x 25

42. Unscrew the screw (3) and loosen the V-clamping col-
lar (4) to remove the motorized throttle valve (1) from

the turbocharger (2).

Description Quantity Value
Turbocharger exhaust outlet to 1 screw |6 +/-1N-m
throttle valve M6 x 1 x50

1

ul

<7 /J
77N

215035 12

L)

215026 13

¥

O/

T T T T

215022 14
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43.

44,

Unscrew the fastening nuts (1) and remove the tur-
bocharger (3) together with the waste-gate valve (2),
recovering the relevant gasket (4).

Unscrew the studs (5) from the exhaust manifold (6).

Description Step Value

Turbo charger

4 nuts M10 x |45 +/-2N'm
1.5

4 studs M10 x |25 +/- 5 N'-m

1.5 x42

45. Position a suitable container to collect the oil.

46. Unscrew the fastening screw (1), loosen the retaining
clamps (4) and remove the blow-by breather pipe (3).

47. Unscrew the connectors (2) and (6) and remove the
oil return pipe (5).

48. Unscrew the fastening screws (7) and remove the
blow-by filter (8).

Description Quantity Value

Blow-by breather plate 1Mzc;e\1/v 10 +/-2N-m

Blow-by breather pipe ﬁ1fi2tti(n$ss 20 #/-4N'm

Blow-by filter 3NTgr:V¥s 10 +/-2N-m

212828

16
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49. Unscrew the fastening screws (1) and (3) and remove ! ML,U
the cover (2), recovering the gasket. |

50. If present, remove the flange and the gear of the
power take-off (PTO).

y
L)

(-]

‘ , 5
51. Unscrew the fastening nut (7) and remove the Q‘ ' Q 0
camshaft timing segment speed sensor (6). 7 7 0|
52. Make sure that the high-pressure fuel pump (4) is suit- L_A’ Y % @
ably supported. @ , : ’ DE( %}@
53. Unscrew the fastening nuts (5) and remove the “5’%@? 7R N 4
high-pressure pump (4) complete with the mechanical .
pump, the flange and the gear. |$:
54. Unscrew the studs (5). @ ’
Description Qt"i',g,n' Step Value e 7
2 scr- 80 +/- 5N-m
ews
Power take-off cover M12x1.
75x25
High-pressure pump 3 nuts M8x8 |24 +/- 4 N-m
3 studs M8 x|11 +/- 3 N-m
1.25 x 50
1 nut 12N'm
. with
Camshaft timing sensor stud M6
x 1

55. Unscrew the hose couplings (1), (3), (8) and (9) from
the common rail (6) and the injector manifolds (7) and
remove the high-pressure fuel delivery pipes (2) and
(10).

56. Screw the dual threaded shank screws (4) and re-
move the common rail (6) from the intake manifold (5).

Qt"i',g,n' Step Value
12 cou- |Phase 10 N'm
High-pressure fuel delivery | plings |1 Tighten
pipe from rail to injector M14 x
1.5

Description

Phase 55°
2 Angle

tightening
4 screw- 36 +/-5N'm
Common rail sM8x1.
25x125

57. Unscrew the screws (1) and (5) and remove the intake
manifold (3) together with the boost pressure and air
temperature sensor (2).

Description Step Value
. 7 screws M8 x |24 +/-4 N-m
Intake manifold 125 x 25
3 screws M8 x |24 +/-4 N'-m
1.25 x 70
2 screws M8 x |24 +/- 4 N-m
1.25 x 50
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58. Unscrew the screws (5) together with the spacers (4)

and remove the exhaust manifold (3) together with the
relative gaskets (2) from the cylinder head (1).

Description Quantity Value
12 screws |55 +/- 3 N'm
Exhaust manifold M10x1.5
x65

59.

60.

Unscrew the fastening nuts (2) and (7) and remove the
tappet cover (1) from the wiring support (5), retrieving
the relative gasket (3).

Unscrew the threaded double-shank screws (4) and
(6) from the wiring support (5).

Description Step Value

Tappet cover

6 nuts M8 x
1.25

20 +/-2N'm

61.

62.

Remove the nuts (2) and disconnect the electrical ca-
bles (6) from the electro-injectors (5).

Unscrew the screws (1), (7) and (8) and remove the
electro-injector wiring support (3) complete with gas-
ket (4).

Description Quantity Value
] . 7 screws |24 +/-4N-m
Injector wiring mount M8 x 1.25
Wiring on each electro-injector 12 nuts M4[1,5 +/- 0,25 N-m

—

(L ——ry

NI Ny o
S O G

7

@_\‘kﬂ FOTNA
N

2:@@3& [

214769 20

212833 22
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63. Loosen the tappet adjuster retaining nuts (3) and un-
screw the tappet adjuster screws.

64. Unscrew the fastening screws (4) and remove the
rocker unit from the cylinder head, including support
(2), rockers (1) and shafts (5).

Description Step Value
5 screws M8 x |24 +/- 4 N-m

Rocker assembly bracket 195 % 70
2 screws M8 x |24 +/- 4 N-m

1.25 x 50

65. Remove the bridges (1) from the valves and the push
rods (2) from the cylinder head and crankcase.

66. Unscrew the fastening nuts (2) and remove the fuel
manifolds (3).

67. Unscrew the electro-injector (1) fastening screws (4).

NOTE: Disassembled fuel manifolds (2) must not be used
again, but replaced with new ones.

Quan-
tity
12 Phase 3,5+4/-0,35N-m

screws |1 Tighten

M8 x
1.25

Description Step Value

Electro-injectors

Phase 25°
2 Angle

tightening
Phase 25°
3 Angle

tightening
Phase 25°
4 Angle

tightening
6 nuts 55 +/-5N-m
M22x1.
5x9.5

Fuel manifolds on cylinder
head
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68. Remove injector fastening screws and use the tool (1)
to remove the injectors (2) from the cylinder head.

| Tool / Material |
| Tool to remove injectors 199342101 |

S UNNNNNNNNNANNY

MANANAARRRNS

69. Unscrew the fastening screws (3) and (4) and remove
the engine coolant inlet (1), recovering the gasket (2).

Description Step Value
. ) 2 screws 43 +/-6 N'm
Engine coolant inlet M10x1.5x130
1 screw M10 x [43 +/- 6 N-m
1.5x 70
2 screws M8 x |24 +/- 4 N-m
1.25 x 50
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70.

71.

72.

73.

74.

75.

Unscrew the fastening screws (4) and remove the fan
control pulley (3).

Unscrew the fastening screws (1) and remove the fan
pulley mount (2).

Unscrew the fastening screw (13) and remove the au-
tomatic belt tensioner mount (12).

Unscrew the fastening screws (6) and remove the idler
pulley (5).

Unscrew the fastening screws (7) and remove the
damper pulley (8) together with the crankshaft pulley

(9).

Unscrew the fastening screws (10) and remove the
water pump (11).

NOTE: The flywheel blocking device can aid the removal of
the damper pulley (8) fitted onto the crankshaft pulley (9).

Quan-

Description tity

Step Value

Fan pulley mount

4 scre- 24 +/-4N-m

wsM8 x

1.25 x
45

Fan control pulley wsM10

4 scre- 68 +/-7 N-m

x 1.25

Idler pulley M10 x

1 screw 43 +/-6 N'-m

1.5

Crankshaft pulley with screws |1 Tighten
damper pulley M12 x

6 Phase 50 +/- 5 N-m

1.25

Phase 90°
2 Angle
tightening

Water pump M8 x

2 24 +/-4N'm
screws

1.25 x
35

Automatic belt tensioner
support

2 24 +/-4N'-m
screws
M8 x
1.25 x

30

212837

28
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76. Unscrew the screws (1) and (3) fixing the cylinder
head (2) to the crankcase.

Description Qtli'ta; n- Step Value
12 Phase 35 +/-5N'm
screws |1 Tighten
Cylinder head M12 x
1.75 x
130
Phase 90°
2 Angle
tightening
Phase 90°
3 Angle
tightening
14 Phase 55 +/- 5N'm
screws |1 Tighten
Cylinder head M12 x 212838 29
1.75 x
150
Phase 90°
2 Angle
tightening
Phase 90°
3 Angle
tightening

77. Use suitable lifting hooks (1) and (2) in order to lift and
remove the cylinder head (5) together with the gasket
(3) from the engine block (4) by using a hoist with the

tool.

| Tool / Material

|Rocking sling for removing/installing engine

199360595 |

78. Unscrew the fastening screws (4) and remove the oil
filter / heat exchanger together with oil pressure and
temperature sensor (5), including the oil filter support
(6), heat exchanger plate (3) and the relative gaskets

2

gl Ao & @
,\’( o 471

(1) and (2).
Description Quantity Value
e 15 screws |26 +/- 4 N'm
Qil filter bracket and heat M8 x 1.25
exchanger 35
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79. Overturn the engine. @

80. Unscrew the fastening screws (1) and (3) and remove
the oil sump (2) from the crankcase (5), recovering the | '
relevant gasket (4).

Description Step Value
14 screws M8 |27 — 30 N-m
x 1.25 x 40
4 screwsM8 x |27 — 30 N°-m
1.25 x 45

Oil sump

212841 32

81. Unscrew the fastening screws (2) and (8) and remove
the oil suction strainer pipe brackets (1).

82. Unscrew the fastening screws (3) and remove the oll
suction strainer pipe (5) recovering the relevant gas-
ket from the crankcase (7).

83. Unscrew the fastening screws (6) and remove the stiff-
ening plate (4) from the crankcase (7).

Description Qtli';n' Step Value
. . . 2 screws M8|25 N-m
Suction strainer retainer
X 20
2 screws 42 N'm
M10 x 1.5 x
20
2 25 +4/-2,5N-m
Qil suction strainer pipe SCcrews
M8 x 20
4 screw- 43 +/- 5N-m
Crankcase stiffening plate | sM10x-
1.5x25
84. Take out the crankshaft seal ring from the front cover. ©35 5

85. Apply the special tool (4) to the front crankshaft tang
(2) and through the tool guiding holes, drill the internal
seal ring (1) with a drill (¢ 3,5 mm) to a depth of 5 mm.

[Tool / Material ] ”
[ Tool to remove crankshaft front gasket [99340055 |

86. Secure the tool to the ring screwing in the 6 screws
supplied.

™~

87. Then extract the ring (1) by screwing in the screw (3).

@@a{
7

00900T 34
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88. Fit the appropriate tie-rod (3) of the tool onto the ex-
ternal seal (2) and using the lever (4), extract it from
the front cover (1).

| Tool / Material |
| Tool for removing gaskets ] 99363204 |

89. Unscrew the fastening screws (1) and (3) and remove
the front cover (2) together with the crankshaft rpm
increment speed sensor.

NOTE: Take note of the assembly position of screw (1) and
(3), since the screws have different length.

Description Step Value
Front gear case 7 screws M8 x |24 +/- 4 N-m
1.25 x 30
6 screws M8 x |24 +/- 4 N'-m
1.25

90. Remove the screws (1) and disconnect the oil pump

(2).

Description Qtli':; n- Step Value
4 scre- |Phase 1 Pre-|8 +/-1 N'm
Oil pump wsM8 x [tightening
1.25
Phase 24 +/-4N'm
2 Tighten

009047 35

212843 36

75811 37
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91. Apply the tool on the flywheel housing in block the
engine flywheel (3) rotation.

| Tool / Material |
[ Flywheel restrainer 199360351 |

92. Unscrew the two opposite (2) screws fixing the engine
flywheel (3) to the crankshaft (4).

93. Introduce two withdrawal pins in the ports (see the
following picture).

94. Rotate the engine vertically (with the flywheel at the
top) acting on the crank of the rotating support.

95. Loosen the remaining screws (1) fixing the engine fly-
wheel (3) to the crankshaft (4) and remove the fly-
wheel blocking tool.

212844 38

| Tool / Material |

| Flywheel restrainer ] 99360351 |
Description Qt"i'tayn' Step Value
8 Phase 30 +/-4N-m
. screws |1 Tighten
Engine flywheel M12 x
1.25
Phase 60°
2 Angle
tightening

96. Screw in two medium length screws in the ports (2) to
sling the engine flywheel (3).

97. Rotate the engine again horizontally (main bearing
caps facing down) using the crank of the rotating sup-
port

98. Through the two guide pins (4) that were previously
screwed into the crankshaft ports (1), control the ex-
traction of the flywheel (3) by means of a hoist with a
tool.

Tool / Material
Rocking sling for removing/installing engine |99360595

99. Extract the flywheel housing seal ring by fitting the tool
(3) on the rear shank (5) of the crankshaft.

| Tool / Material |
| Tool to remove crankshaft rear gasket | 99340056 |

rEORE, S |
R R |
\‘\)\\\\\\\\\\\\‘ $errzse.

Yy,

100. Through the guiding holes of the tool itself, drill the
internal seal ring with a bit (d 3.5 mm) to a depth of
5 mm.

101. Fix tool 99340056 (3) to the ring (1) by screwing in
the 6 screws (4) provided.

102. Then extract the ring (1) by screwing in the screw (2).

103. Fitthe appropriate tie-rod of the tool onto the flywheel
housing external seal and extract it using the lever

-

| Tool / Material |
| Tool for removing gaskets | 99363204 | @

00903T 40
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104. Unscrew the fastening screws (1), (2), (3) and (4) and
remove the flywheel housing.

NOTE: Note down the installation positions of the screws
since they are of different sizes.

Description Step Value
8 screws M12 |85 +/- 10 N-m
x 1.75
12 screws M10|49 +/- 5 N-m
x 1.5
2 screws M12 |85 +/- 210 N-m
x 1.75 x 100

Engine flywheel housing

105. Unscrew the fastening screws (2) and remove the
timing gear (1) from the camshaft.

Description Quantity Value
Camshaft gear ,assir?\';ss 36 +/-2N'm

106. Unscrew the fastening screws (2), (4), (5) and (6) and
remove the timing gear case (1) from the crankcase

@3).

NOTE: Note down the installation positions of the screws
since they are of different sizes.

212846

212847

Description Step Value

1 screw M12 x |77 +/- 12 N-m

Rear gear case 175

4 screwsM8 x |24 +/-4 N-m
1.25

5 screws M10 |47 +/- 5 N'-m

x 1.5

212849

4

4
2)
3

42

43
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REMOVING THE ENGINE CRANKCASE AT THE BENCH

107. Remove the fastening screws (1) from the connect-
ing rod caps (2) and remove them.

108. Withdraw the pistons including the connecting rods
from the top of the crankcase.

NOTE: Keep the half-bearings in their housings since in
case of use they shall be fitted in the same position found
at removal.

Quan-
tity
12 scr- |Phase 50 +/-2 N-m
ews |1 Tighten
M10x1.
25x52 70158 44
Phase 60°
2 Angle
tightening

Description Step Value

Connecting rod caps

109. Remove the screws (1) and disassemble the main

bearing caps (2).
Quan- @

Description tity Step Value
12 Phase 80 +/-6 N-m
screws |1 Tighten
Crankshaft caps M12 x (@) (\_9,}
1.25 x \‘r—
52 /h__\
Phase 90° ‘ﬂ
2 Angle N
tightening ‘@-i-@
| ==/ =
= -
PSS
70159 45
110. The second last main bearing cap (1) and the rele- SN
vant support are fitted with shoulder half-bearing (2). © OO/
NOTE: Take note of lower and upper half bearing assem- K. N l<§>\\
bling positions since in case of reuse they shall be fitted in @ o — ')

the same position found at removal. D —— - @&
o ~ | LT \‘\ \
@ T @) Vo7 @

i
O\\‘\\X\\\\\\\’\\\‘
\/‘ 7,
ﬁ\

70160 46
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111. Remove the crankshaft (2) from the block by means
of the tool (1).

| Tool / Material |
| Crankshatt lifting tackle 199360500 |

74774 47
112. Remove the main half-bearings (1).

113. Remove the screws (2) and disassemble the oil in-
jectors (3).

Description Quantity Value
6 screws |15 +/- 3 N'm
Cylinder liner lubrication nozzles M8 x 1.25
x 20

114. Remove the screws (1) and disassemble the
camshaft (3) retaining plate (2).

NOTE: Take note of the plate assembly position (2).

Description Quantity Value
Camshaft longitudinal retaining 2 screws |24 +/- 4 N-m
plate M8 x 1.25

70163 49
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115. Carefully withdraw the camshaft (1) from the
crankcase.

70164 50

116. Remove the tappets (1) from the crankcase.

70165 51
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540110

ENGINE - Disassemble

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Description Quantity Step Value
Camshaft longitudinal retaining plate 2 s;:(r(:wzssMS 24 4-4N'm
Connecting rod caps 12 screws |Phase 1 Tighten 50 +/-2N-m
9 P M10x1.25x52
Phase 2 Angle 60°
tightening
12 screws M12 |Phase 1 Tighten 80 +/- 6 N'-m
Crankshaft caps x 1.25 x 52
Phase 2 Angle 90°
tightening
Crankshaft pulley with damper pulley 6 sc):e¥v;5M12 Phase 1 Tighten 50 +/-5N-m
Phase 2 Angle 90°
tightening
. ) o 6 screws M8 x 15 +/- 3N'm
Cylinder liner lubrication nozzles 125 x 20
Throttle valve water pipe 1 connection M10 x 1 |20 +/- 2 N-m
1 fitting M12 x 1.5 45 +/- 5N-m
Tool / Material
Assemblies overhaul revolving stand (bearing capacity 1000 daN, torque 120 daNm) 99322205
Brackets fixing engine to revolving stand 99322205 99361037
Crankshatt lifting tackle 99360500
Flywheel restrainer 99360351
Remover,cartridge filter 99360076
Rocking sling for removing/installing engine 99360595
Tool for removing gaskets 99363204
Tool to remove crankshaft front gasket 99340055
Tool to remove crankshaft rear gasket 99340056
Tool to remove injectors 99342101

The following description refers to the general me-
chanical overhaul operations starting with the engine

removed from the vehicle.

NOTE: Please refer to the specific publication for indica-
tions on removing the engine from the vehicle. Engine re-
moval and general mechanical overhaul operations must
be performed by qualified personnel with the specific tools.

This Section includes:

1. the operations to be carried out to fit the engine

onto the rotating stand,

2. the sequence of removal operations of the main

components,

3. the actual overhaul of the crankcase and the cylin-

der head,

4. the sequence of installation operations of the main

components,

5. the engine completion operations after having re-

moved it from the rotating stand,
6. final checks and verifications.
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DISASSEMBLY OF THE RADIATOR UNIT ON

1. Position a suitable container under the pipe (4) to re-
cover the coolant. Disconnect the pipe (4) acting on

. 0O0
the relative collars (5). Goo00
(%- (o] el
2. Undo the screw (2). \OCOOO 4 <A i
— - \ N 2
Description Quantity Value o DQ%C%;‘% 11 5
1 screw [24,5 +/-2,5N-m © oo\ e £ [
Engine water inlet pipe collar M8 x 1.25 X oo
x 25
Air pipe collar 1 screw |6,05 +/- 0,45 N-m
|
1
0 0 -

267999 1
3. Unscrew the screw (1) of the V-collar.

4. Remove the pipe (2).

Description Quantity Value
Air pipe collar 1 screw |6,05 +/- 0,45 N-m

267998 2

5. Disconnect the pipe (1) acting on the relative clamps
(4).

6. Unscrew the screws (3) and remove the pipe (1) from
the intake manifold (2).

Description Quantity Value
1 screw |24,5+/-2,5N-m
Engine water inlet pipe collar M8 x 1.25
X 25
Air pipe collar 1 screw |6,05 +/- 0,45 N-m

00733 5@5
i

=
1 !
S

268000 3
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7. Unscrew the screws on the collars (1) and (5).

8. Disconnect the water pipe (6) from the radiator unit.

9. Unscrew the screws on the collars (2) and (4).

10. Disconnect the water pipe (3) from the radiator unit.

Description

Quantity

Value

Breather pipe collar on radiator

1 screw

2,25 +/- 0,25 N-m

11. Unscrew the screws on the collars (6) and (4).

12. Disconnect and remove the water outlet pipe (5) from

the thermostat.

13. Unscrew the screws on the collar (1) and unscrew the

screw (3) of the V-collar.

14. Disconnect and remove the air inlet pipe (2) to the

radiator.
Description Quantity Value
Breather pipe collar on radiator 1 screw [2,25 +/- 0,25 N-m

15. Unscrew the screws (2) and remove the protective

grille (1) from the radiator unit (3).

Description Quantity Value
12 screws |23 +/- 2 N'm
Protective grille M8 x 1.25
x 20

o0
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16. Unscrew the nuts (1) and remove the radiator unit (2).

Description Quantity Value
. 4 nuts M14|114,5 +/- 11,5 N-m

Radiator mount ¥ 2
17. Unscrew the screws (2).

Description Quantity Value

6 screws (24 +/- 4 N-m
Fan M10x1.5
x130

18. Remove the fan (1) with the spacer.

NOTE: The shape and size of the fan vary depending on
engine use.

The relative illustrations provide a general outline of the
work to be carried out.

However the procedures described are applicable anyway.

2)

FITTING THE ENGINE ON THE ROTATING STAND

19. To apply to the crankcase the brackets for fastening
the engine to the overhaul stand, proceed as follows
working from the left side of the engine:

| Tool / Material |
| Brackets fixing engine to revolving stand 99322205 199361037 |

20. Position a suitable container to collect any fuel which
may leak out.

21. Using the tool, remove the fuel filter (1) from its sup-
port.

Tool / Material
Remover,cartridge filter | 99360076

22. Disconnect the fuel temperature sensor and the .o n

camshaft timing sensor electrical connection (2).
166072 9

23. Disconnect the low-pressure fuel pipes (3) from the
filter support.

24. Unscrew the fastening screws and remove the filter
support (4) complete with the bracket, if fitted, from
the engine block.

25. Remove the pipes (5) and (6).
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26. To disconnect a low-pressure fuel pipe from the rele-
vant connection fitting, hold and press the clip (1) and
extract the quick-release coupling (2).

27. Ensure that the electric starter motor (2) is suitably
supported.

28. Unscrew the fastening nuts (3) and remove the elec-
tric starter motor (2).

29. Unscrew the studs (4) from the flywheel housing (1).

Description Step Value
Electric starter motor 3 screws M10 143 +/-6 N-m
x 1.5 x 50
3 nuts M10 x |43 +/-6 N'm
1.5

30. Fit the brackets to the crankcase and use these to
secure the engine to the rotating stand. Drain the
engine oil by removing the plug from the sump.

NOTICE: Dispose of the oil according to applicable laws.

Tool / Material

Brackets fixing engine to revolving stand 99322205 99361037
Assemblies overhaul revolving stand (bearing capacity 1000 daN, 99322205
torque 120 daNm)

iy
=
/1=
"

Il

215015
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31.

32.

33.

34.

35.
36.

37.

4

Disconnect connectors J1 and J2 (5) from the inter-
face control unit.

267996

Disconnect all the connectors between the interface
cable and sensors.

Remove the connections between the interface cable
and the starter motor (4) and the alternator (2).

Remove the interface cable removing the 7 anchoring
plugs (3).
Disconnect the connector (4) of the ATS system.

Disconnect the connectors (3) between the interface
cable (2) and the MD1 control unit.

Remove the interface cable (2) by removing the 7 an-
choring plugs (1).

267997

13
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POWERTRAIN TECHNOLOGIES

38. Unscrew the screw collar (1) from the air pipe (2).

39. Unscrew the nuts (4) and remove the air filter (5) from
the supporting bracket (3).

Description Quantity Value

oo 2 screws [0 +/-0N‘m
Air filter bracket M6x1x 14

40. Unscrew the screws (1) and (3).

41. Remove the support bracket (2).

Description Step Value
Bracket supporting air filter on | 1 screw M10 x |0 +/- 0 N-m
flywheel housing 1.5 x 20
2 screws 0+/-0N-m
M12x1.75x25
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268006 16
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REMOVAL - INSTALLATION OF MAIN COMPONENTS

R —

ER

268007 17

(1) Rail pressure sensor — (2) Air temperature and boost pressure sensor — (3) Camshaft timing segment

speed sensor — (4) Fuel temperature sensor — (5) High-pressure pump dosing unit — (6) Engine control

unit — (7) Crankshaft incremental speed sensor — (8) In-line connector — (9) Engine oil pressure and

temperature sensor — (10) Coolant temperature sensor — (11) Injector connections — (12) Motorised
throttle valve connector (Exhaust valve)

42. Remove the engine cable by unplugging it from the
control unit (6), from the motorised throttle valve ac-
tuator connector (12), and from all the sensors and
transmitters to which it is connected.

43. Open the clips fastening the engine cable to the
crankcase and remove the cable.
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268008 18

44. Position a suitable container to catch any fuel.

45. Disconnect the retainers (2) and (3) and remove the
fuel return pipes (4) and (5) which connect the com-
mon rail and injectors to the fuel filter bracket.

46. Unscrew the hose couplings (1) of the high-pressure
fuel pipe (12) from the high-pressure pump to the com-
mon rail;

47. Unscrew the screws (6) and (11) fastening the pipe
(12) to the engine block and remove it.

Description Qtl;;n' Step Value
Fuel pipe from high 2 fittings | Phase 10N'm
pressure pump to Common | M14 x |1 Tighten
Rail 1.5
Phase 55°
2 Angle
tightening
1 screw 25N-m
M8 x
Fuel pipe from high 12025+;(
%fifsure pump to Common screw
M8 x
1.25 x
16
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48. Position a suitable container to catch any fuel.

49. Disconnect the retainer and remove the low-pressure
fuel pipe that connects the fuel pre-filter to the heat
exchanger of the engine management control unit.

50. Unscrew the supporting screws (2) and remove the
ECU (1) together with the heat exchanger.

Description Step Value
3 screws M8 x |14 N-m
1.25 x 45

Engine controller

51. Unscrew the nuts (3) and remove the connection unit
(2).

52. Unscrew the screws (1) and remove the supporting
bracket (4).

Description Step Value
Interface box 8 nuts M6 x 1 |9 +/-1 N-m
2 screws 80 +/- 8 N'm
M12x1.75x25

268010 20

53. Remove the belt (2) by acting on the automatic belt
tensioner (8) with the appropriate tool (6) from alter-
nator (7), water pump (5), fan control pulley (1), crank-
shaft pulley with damper (4) and fixed guide roller (3).

215030 21
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54.

55.

Unscrew the fastening screw (2) and remove the au-
tomatic belt tensioner (1).

Unscrew the fastening screws (3), (4) and (6) and re-
move the alternator (5) and its bracket (7).

Quan-
tity Value

Description Step

Automatic belt tensioner

1 screw 43 +/-6 N'm
M10 x

1.5x 70

Alternator

1 screw M10|43 +/- 6 N-m
x 1.5 x 110
1 screw M10|43 +/- 6 N-m
x 1.5 x 20
1 screw M10{43 +/- 6 N-m
x 1.5 x 30

56.

57.

Position a container to collect the used oil below the
filter mount (1).

Unscrew and remove the oil filter (3) from its relative
support (1) using the tool.

Tool / Material

Remover,cartridge filter

199360076

Description Quantity Value
e 1 adapter |18 +/-2 N-m

Oil filter M27 x 2

58. Position a suitable container to collect the oil.

59. Unscrew the hose couplings (1) and (5) and remove
the lubricating oil delivery pipe (2) from the upper part
of the heat exchanger to the turbocharger.

60. Remove the lubricant oil drain pipe (4) from the tur-
bocharger, proceeding as follows:

61. unscrew the mounting screws (3) on the lower part of
the turbocharger, recovering the relative gasket.

62. Unscrew the screw (6) securing the pipe (4) to the
engine block by means of the fastening collar.

63. unscrew the coupling (7) from the crankcase.

Description Step Value
Turbocharger lubrication oil 2nuts 11 /16 -|36 +/- 5 N-m
pipes 16 M16

2 screws M8 x |23 +/-2 N-m
1.25x 25
2 screws M8 x |23 +/- 2 N-m
1.25 x 16

e

/]/

2

A s,
7o —

DR-e® i /ot

215031 22

209220 23

268009 24
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64. Position a suitable container to collect the coolant.

65. Remove the motorised throttle valve water inlet and
outlet pipe proceeding as follows, unscrewing the fas-
tening nut (2) and the fitting (1) and remove the top
part of the water return pipe (9).

66. Unscrew the fastening nut (4), the connector (5) and
the screw (6) and remove the lower section water re-
turn pipe (7).

67. Unscrew the fastening screws (3) and remove the wa-
ter return pipe union (8).

Description Step Value ®
Motorized throttle valve water 2 fittings M10 [20 N-m 6 o : = L Z LI =
pipes x 1 n @ & A)S
3 nuts M12 x |45 N-m oesot1 25
1.5
2 screws M8 x |23 +/- 2,3 N-m
20

1 fitting M10 x |25 N-m
1

1 screw M8 x |23 +/-2,3N'm
16

68. Unscrew the fastening screws (4) and remove the
bracket (6) fixing the motorised throttle valve (8) to the
exhaust manifold (5).

Description Quantity Value

4 screws |25 N-m

M8 x 1.25
X 25

Bracket fixing motorized throttle
valve to exhaust manifold

69. Unscrew the connection (1) and the fitting (3) and re-
move the water delivery pipe (2) to the valve.

Description Step Value
. 1 connection |20 +/-2 N'm
Throttle valve water pipe M10 x 1
1 fitting M12 x |45 +/- 5 N-m
1.5

268012 26

70. Unscrew the screw (7) and loosen the V-clamping col-
lar to remove the motorized throttle valve (8) from the

turbocharger .
Description Quantity Value
Turbocharger exhaust outlet to 1 screw |6 +/-1N-m
throttle valve M6 x 1 x 50

71. Unscrew the fastening nuts (5) and remove the tur-
bocharger (1), recovering the relevant gasket (2).

72. Unscrew the studs (4) from the exhaust manifold (3).

Description Step Value
Turbocharger 145nuts M10 x |45 +/-2N-m
4 studs M10 x (25 +/- 5 N-m

1.5x42

268013 27
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73. Unscrew the fastening screws (1) and (3) and remove — by | AN
the cover (2), recovering the gasket. | %U N
726: = N
74. If present, remove the flange and the gear of the ! —— @
power take-off (PTO).

(-]

Inmy
=}

75. Unscrew the fastening nut (7) and remove the —p‘ !
camshaft timing segment speed sensor (6).

<]

76. Make sure that the high-pressure fuel pump (4) is suit- L_A’

i
ably supported. m’%@; =i 4
77. Unscrew the fastening nuts (5) and remove the P2 N
high-pressure pump (4) complete with the mechanical .
pump, the flange and the gear. k
78. Unscrew the studs (5). @ ’
- 28
Description Qt"i',g, n Step Value e
2 scr- 80 +/-5N-m
ews
Power take-off cover M12x1.
75x25
High-pressure pump 3 nuts M8x8 |24 +/- 4 N-m
3 studs M8 x|11 +/- 3 N-m
1.25 x 50
1 nut 12N'm
. with
Camshaft timing sensor stud M6
x 1

79. Unscrew the hose couplings (1), (3), (8) and (9) from
the common rail (6) and the injector manifolds (7) and
remove the high-pressure fuel delivery pipes (2) and
(10).

80. Screw the dual threaded shank screws (4) and re-
move the common rail (6) from the intake manifold (5).

Quan-
tity
12 cou- |Phase 10 N'm
High-pressure fuel delivery | plings |1 Tighten
pipe from rail to injector M14 x

1.5

Description Step Value

Phase 55°
2 Angle
tightening
4 scr- 36 +/-5N'm
ews
M8x1.2
5x125

Common rail

81. Unscrew the screws (1) and (5) and remove the intake
manifold (3) together with the boost pressure and air
temperature sensor (2).

Description Step Value

Intake manifold 7 screws M8 x |24 +/-4 N-m
1.25 x 25

3 screws M8 x |24 +/-4 N'-m
1.25x 70

2 screws M8 x |24 +/- 4 N-m
1.25 x 50

212831 30
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82. Unscrew the screws (5) together with the spacers (4)
and remove the exhaust manifold (3) together with the
relative gaskets (2) from the cylinder head (1).

Description Quantity Value
12 screws |55 +/- 3 N'm
Exhaust manifold M10x1.5
x65

o

s ]
' @7 —RL

- , R PAST
: ,,,'L@)K [ AT

214769 31

83. Unscrew the fastening nuts (6) and remove the tappet
cover (1) from the wiring support (4), retrieving the
relative gasket (2).

84. Unscrew the threaded double-shank screws (3) and
(5) from the wiring support (4).

Description Step Value
6 nuts M8 x |20 +/-2 N-m
1.25

Tappet cover

85. Remove the nuts (2) and disconnect the electrical ca-
bles (6) from the electro-injectors (5).

86. Unscrew the screws (1), (7) and (8) and remove the
electro-injector wiring support (3) complete with gas-

ket (4).
Description Quantity Value
. - 7 screws |24 +/-4N'm
Injector wiring support M8 x 1.25

Wiring on each electro-injector 12 nuts M4]1,5 +/- 0,25 N-m

212833 33
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87. Loosen the tappet adjuster retaining nuts (3) and un-
screw the tappet adjuster screws.

88. Unscrew the fastening screws (4) and remove the
rocker unit from the cylinder head, including support
(2), rockers (1) and shafts (5).

Description Step Value
5 screws M8 x |24 +/- 4 N-m

Rocker assembly bracket 195 % 70
2 screws M8 x |24 +/- 4 N-m

1.25 x 50

89. Remove the bridges (1) from the valves and the push
rods (2) from the cylinder head and crankcase.

90. Unscrew the fastening nuts (2) and remove the fuel
manifolds (3).

91. Unscrew the electro-injector (1) fastening screws (4).

NOTE: Disassembled fuel manifolds (2) must not be used
again, but replaced with new ones.

Description Qtlilg/n- Step Value
12 |Phase 3,5 +/- 0,35 N'm
Electro-injectors screws |1 Tighten
M8 x
1.25
Phase 25°
2 Angle
tightening
Step 3 Angle |25°
tightening
Step 4 Angle [25°
tightening
Fuel manifolds on cylinder '\6/|2r12ut1s 55 +/- 5 N'm
head X1.
5x9.5
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92. Remove injector fastening screws and use the tool (1)
to remove the injectors (2) from the cylinder head.

| Tool / Material |
| Tool to remove injectors 199342101 |

S UNNNNNNNNNANNY

MANANAARRRNS

93. Unscrew the fastening screws (3) and (4) and remove
the engine coolant inlet (1), recovering the gasket (2).

Description Step Value
. ) 2 screws 43 +/-6 N'm
Engine coolant inlet M10x1.5x130
1 screw M10 x [43 +/- 6 N-m
1.5x 70
2 screws M8 x |24 +/- 4 N-m
1.25 x 50
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94.

95.

96.

97.

98.

99.

Unscrew the fastening screws (4) and remove the fan
control pulley (3).

Unscrew the fastening screws (1) and remove the fan
pulley mount (2).

Unscrew the fastening screw (13) and remove the au-
tomatic belt tensioner mount (12).

Unscrew the fastening screws (6) and remove the idler
pulley (5).

Unscrew the fastening screws (7) and remove the
damper pulley (8) together with the crankshaft pulley

(9).

Unscrew the fastening screws (10) and remove the
water pump (11).

NOTE: The flywheel blocking device can aid the removal of
the damper pulley (8) fitted onto the crankshaft pulley (9).

Quan-

Description tity

Step Value

Fan pulley mount M8 x

4 24 +/-4N-m
screws

1.25 x
45

Fan control pulley

4 68 +/-7 N-m
screws
M10 x

1.25

Idler pulley M10 x

1 screw 43 +/-6 N'm

1.5

Crankshaft pulley with screws |1 Tighten
damper pulley M12 x

6 Phase 50 +/-5N-m

1.25

Phase 90°
2 Angle
tightening

Water pump M8 x

2 24 +/-4N-m
screws

1.25 x
35

Automatic belt tensioner
support

2 24 +/-4N'-m
screws
M8 x
1.25 x

30

212837

39
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100. Unscrew the screws (1) and (3) fixing the cylinder
head (2) to the crankcase.

Quan-
tity
12 Phase 35 +/-5N'm

screws |1 Tighten

Cylinder head M12 x

1.75 x
130

Description Step Value

Phase 90°
2 Angle
tightening
Step 3 Angle |90°
tightening
14 |Phase 55 +/- 5N-m
screws |1 Tighten
Cylinder head M12 x

1.75 x 212838 40
150

Phase 90°
2 Angle

tightening
Step 3 Angle [90°
tightening

101. Use suitable lifting hooks (1) and (2) in order to lift
and remove the cylinder head (5) together with the
gasket (3) from the engine block (4) by using a hoist
with the tool.

| Tool / Material |
| Rocking sling for removing/installing engine 199360595 |

3

N @Iy’\@)ﬁ

102. Unscrew the fastening screws (4) and remove the oil

filter / heat exchanger together with oil pressure and ’ Yot o

temperature sensor (5), including the oil filter support El“/f\ “OT%

(6), heat exchanger plate (3) and the relative gaskets = 5§\ \*

(1) and (2). ‘

Description Quantity Value
_— 15 screws |26 +/- 4 N'-m

Oil filter bracket and heat M8 x 1.25
exchanger ¥ 35

212840 42
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103.
104.

Overturn the engine.

Unscrew the fastening screws (1) and (3) and re-
move the oil sump (2) from the crankcase (5), recov-
ering the relevant gasket (4).

Description Step Value

Oil sump

14 screws M8 |27 — 30 N-m

x 1.25 x 40

4 screws M8 x |27 — 30 N'-m

1.25 x 45

105.

106.

107.

Unscrew the fastening screws (2) and (8) and re-
move the oil suction strainer pipe brackets (1).

Unscrew the fastening screws (3) and remove the
oil suction strainer pipe (5) recovering the relevant
gasket from the crankcase (7).

Unscrew the fastening screws (6) and remove the
stiffening plate (4) from the crankcase (7).

e Quan-
Description tity Step Value

Suction strainer retainer

2 screws M8(25 N-m
X 20

2 screws
M10 x 1.5 x
20

42 N'm

Qil suction strainer pipe

2 25 +/-2,5N'm
screws
M8 x 20

Crankcase stiffening plate

4 scr- 43 +/-5N'm
ews
M10x1.

5x25

108.
109.

Take out the crankshaft seal ring from the front cover.

Apply the special tool (4) to the front crankshaft tang
(2) and through the tool guiding holes, drill the inter-
nal seal ring (1) with a drill (¢ 3,5 mm) to a depth of
5 mm.

| Tool / Material |

| Tool to remove crankshaft front gasket

] 99340055 |

110.

1.

Secure the tool to the ring screwing in the 6 screws
supplied.

Then extract the ring (1) by screwing in the screw (3).

212841 43

@35 5

&

@@a{

00900T 45
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112. Fit the appropriate tie-rod (3) of the tool onto the ex-
ternal seal (2) and using the lever (4), extract it from
the front cover (1).

| Tool / Material |
| Tool for removing gaskets ] 99363204 |

113. Unscrew the fastening screws (1) and (3) and re-
move the front cover (2) together with the crankshaft
rpm increment speed sensor.

NOTE: Take note of the assembly position of screw (1) and
(3), since the screws have different length.

Description Step Value
Front gear case 7 screws M8 x |24 +/- 4 N-m
1.25 x 30
6 screws M8 x |24 +/- 4 N'-m
1.25

114. Remove the screws (1) and disconnect the oil pump

(2).

Description Qtli':; n- Step Value
4 Phase 1 Pre-|8 +/-1 N-m
. screws |tightening
QOil pump M8 x
1.25
Phase 24 +/-4 N-m
2 Tighten

009047 46

75811 48
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115. Apply the tool on the flywheel housing in block the
engine flywheel (3) rotation.

| Tool / Material |
[ Flywheel restrainer 199360351 |

116. Unscrew the two opposite (2) screws fixing the en-
gine flywheel (3) to the crankshaft (4).

117. Introduce two withdrawal pins in the ports (see the
following picture).

118. Rotate the engine vertically (with the flywheel at the
top) acting on the crank of the rotating support.

119. Loosen the remaining screws (1) fixing the engine
flywheel (3) to the crankshaft (4) and remove the fly-
wheel blocking tool.

212844 49

| Tool / Material |

| Flywheel restrainer ] 99360351 |
Description Qt"i'tayn' Step Value
8 Phase 30 +/-4N-m
. screws |1 Tighten
Engine flywheel M12 x
1.25
Phase 60°
2 Angle
tightening

120. Screw in two medium length screws in the ports (2)
to sling the engine flywheel (3).

121. Rotate the engine again horizontally (main bearing
caps facing down) using the crank of the rotating sup-
port

122. Through the two guide pins (4) that were previously
screwed into the crankshaft ports (1), control the ex-
traction of the flywheel (3) by means of a hoist with
a tool.

Tool / Material
Rocking sling for removing/installing engine |99360595

123. Extract the flywheel housing seal ring by fitting the
tool (3) on the rear shank (5) of the crankshaft.

rEORE, S |
R R |
\‘\)\\\\\\\\\\\\‘ $errzse.

Yy,

| Tool / Material |
| Tool to remove crankshaft rear gasket | 99340056 |

124. Through the guiding holes of the tool itself, drill the
internal seal ring with a bit (d 3.5 mm) to a depth of
5 mm.

125. Fix tool 99340056 (3) to the ring (1) by screwing in
the 6 screws (4) provided.

126. Then extract the ring (1) by screwing in the screw (2).

127. Fitthe appropriate tie-rod of the tool onto the flywheel
housing external seal and extract it using the lever

-

| Tool / Material |
| Tool for removing gaskets | 99363204 | @

00903T 51
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128. Unscrew the fastening screws (1), (2), (3) and (4) and
remove the flywheel housing.

NOTE: Note down the installation positions of the screws
since they are of different sizes.

Description Step Value
8 screws M12 |85 +/- 10 N-m
x 1.75
12 screws M10|49 +/- 5 N-m
x 1.5
2 screws M12 |85 +/- 210 N-m
x 1.75 x 100

Flywheel housing

129. Unscrew the fastening screws (2) and remove the
timing gear (1) from the camshaft.

Description Quantity Value
Camshaft gear ,assir?\';ss 36 +/-2N'm

130. Unscrew the fastening screws (2), (4), (5) and (6) and
remove the timing gear case (1) from the crankcase

@3).

NOTE: Note down the installation positions of the screws
since they are of different sizes.

212846

212847

Description Step Value

1 screw M12 x |77 +/- 12 N-m

Rear gear case 175

4 screws M8 x |24 +/- 4 N-m
1.25

5 screws M10 |47 +/- 5 N'-m

x 1.5

212849

52

4
2)
3

53

54
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REMOVING THE ENGINE CRANKCASE AT THE BENCH

131. Remove the fastening screws (1) from the connect-
ing rod caps (2) and remove them.

132. Withdraw the pistons including the connecting rods
from the top of the crankcase.

NOTE: Keep the half-bearings in their housings since in
case of use they shall be fitted in the same position found
at removal.

Quan-
tity
12 scr- |Phase 50 +/-2 N-m
ews |1 Tighten
M10x1.
25x52 70158 55
Phase 60°
2 Angle
tightening

Description Step Value

Connecting rod caps

133. Remove the screws (1) and disassemble the main

bearing caps (2).
Quan- @

Description tity Step Value
12 Phase 80 +/-6 N-m
screws |1 Tighten
Crankshaft caps M12 x (@) (\_9,}
1.25 x \‘r—
52 /h__\
Phase 90° ‘ﬂ
2 Angle N
tightening ‘@-i-@
| ==/ =
= -
PSS
70159 56
134. The second last main bearing cap (1) and the rele- SN
vant support are fitted with shoulder half-bearing (2). © OO/
NOTE: Take note of lower and upper half bearing assem- K. N l<§>\\
bling positions since in case of reuse they shall be fitted in @ o — ')

the same position found at removal. D —— - @&
o ~ | LT \‘\ \
@ T @) Vo7 @

i
O\\‘\\X\\\\\\\’\\\‘
\/‘ 7,
ﬁ\

70160 57
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135. Remove the crankshaft (2) from the block by means
of the tool (1).

| Tool / Material |
| Crankshatt lifting tackle 199360500 |

74774 58
136. Remove the main half-bearings (1).

137. Remove the screws (2) and disassemble the oil in-
jectors (3).

Description Quantity Value
6 screws |15 +/- 3 N'm
Cylinder liner lubrication nozzles M8 x 1.25
x 20

138. Remove the screws (1) and disassemble the
camshaft (3) retaining plate (2).

NOTE: Take note of the plate assembly position (2).

Description Quantity Value
Camshaft longitudinal retaining 2 screws |24 +/- 4 N-m
plate M8 x 1.25

70163 60
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139. Carefully withdraw the camshaft (1) from the
crankcase.

70164 61

140. Remove the tappets (1) from the crankcase.

70165 62
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540110 ENGINE - Assemble

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL

Description Quantity Step Value

Blow-by breather pipe 2 f|tt)|(ng1;SSM12 20 +/-4N'm
Blow-by breather plate 1 screw M6 x 1 10 +/- 2 N'-m
Blow-by filter 3 screws M6 x 1 10 +/-2N-m
Engine Controller Module 3 screws M8 x 1.25 x45[{14 N-m
Engine flywheel housing 8 screws M12 x 1.75 85 +/- 10 N'm

12 screws M10 x 1.5 49 +/- 5N-m

2 screws M12 x 1.75 x |85 +/- 210 N-m

100
Injector wiring mount 7 S(;(rﬁWZSSMB 24 +/- 4N-m
Turbo charger 4 nuts M10 x 1.5 45 +/- 2 N-m

4 studs M10 x 1.5 x 42 |25 +/- 5N'-m
Turbocharger exhaust outlet to throttle valve 1 S(;restl\él6 X 6 +/-1N'm
Tool / Material
Assemblies overhaul revolving stand (bearing capacity 1000 daN, torque 120 daNm) 99322205
Brackets fixing engine to revolving stand 99322205 99361037
Crankshaft front seal installer 99346252
Crankshaft rear seal installer 99346253
Flywheel crank handle (use with 99360222) 99360221
Flywheel restrainer 99360351
Pinion (use with 99360221) 99360222
Rocking sling for removing/installing engine 99360595

Checking and assembly of tappets and camshaft
1. Check the bushings as described in BUSHES - Check
(54.12).

2. Check the tappet sleeves as described in TAPPETS -
Check (54.12).

3. Check the camshaft as described in CAMSHAFT -
Check (54.12).

4. Assemble the tappets and camshaft as described in
CAMSHAFT - Assemble (54.12)

Assembly of main half-bearings and crankshaft

5. Check the crankshaft as described in CRANKSHAFT
- Measure (54.08).

6. Assemble the main bearings as described in MAIN
BEARINGS - Assemble (54.08).

7. Assemble the crankshaft as described in CRANK-
SHAFT - Assemble (54.08).

8. Check the thrust clearance of the crankshaft as de-
scribed in CRANKSHAFT - Check (54.08).

Installing the connecting rod-piston assembly

9. Check the piston components as described in PISTON
- Measure (54.08).

10. Check the connecting rod as described in CONNECT-
ING ROD - Check (54.08).

11. Check the rings as described in COMPRESSION
RINGS - Check (54.08).
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12. Check the assembly of the rings as described in COM-
PRESSION RINGS - Assemble (54.08).

13. Fit the connecting rod-piston assembly as described
in PISTON - Pre-assemble (54.08).

14. Assemble the big-end bearing as described in CON-
NECTING ROD BEARING - Assemble (54.08).

15. Assemble the piston as described in PISTON - As-
semble (54.08).

16. Check the protrusion of the pistons as described in
PISTON - Check (54.08).

Installation of main components

212850 1

LocTITE® 5205 (E IVECO STD. 18-1730) SEALANT APPLICATION AREAS ON THE GEAR CASE

17. Carefully clean the timing gear case and the
crankcase.

NOTE: Perfect seal is only obtained by cleaning accurately the surface to seal.

Smear the case with the prescribed sealant LOCTITE® 5205 (E IVECO STD. 18-1730) to obtain a bead of few mm
diameter.

Application must be uniform (no lumps), without any air bubbles, thin areas or gaps.

Any flaws must be corrected in as short time as possible.

Do not use an excessive amount of sealant for the joint. Excess sealant will come out on both sides of the joint with
the risk of clogging the lubricant passage.

After applying the sealant, the joint must be assembled immediately ( 10 — 20 min).
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212849 2

DIAGRAM FOR TIGHTENING THE REAR TIMING GEAR CASE FASTENING SCREWS
18. Refit the timing gear case (1) to the crankcase (3).

19. Screw the fastening screws (2), (4), (5) and (6) to the
same position found at removal and tighten them to
the prescribed torque following the sequence shown
in the figure.

NOTE: Before each assembly operation, check that the
thread on the holes and the screws shows no sign of wear
or dirt.

Description Step Value
1 screw M12 x |77 +/- 12 N-m
1.75
4 screwsM8 x |24 +/-4 N-m
1.25
5 screws M10 (47 +/- 5N-m
x 1.5

Rear gear case

20. With a felt-tip pen, highlight the conducting gear tooth
(1) fitted on the crankshaft (2) with a chamfer for tim-

ing.
NOTE: Screw in two pins to facilitate crankshaft rotation.
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21. Make sure that during the assembly of the timing gear
(3) on the crankshaft (2), the reference pins (1) and
(4) match.

22. Turn the crankshaft (3) and the camshaft (4) so that
when fitting the driven gear (1) on the latter, the sten-
cilled mark on the gear (1) coincides with the groove
on the gear tooth (2).

14791 5

23. Tighten the screws (1) securing the gear (2) to the
camshaft (3) to the specified torque.

Description Quantity Value
6 screws |36 +/-2 N-m |
Camshaft gear M8 x 1.25

212847 6
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70214 7

SEALANT APPLICATION DIAGRAM LocTITE® 5205 (E IVECO STD. 18-1730)

NOTE: Perfect seal is only obtained by cleaning accurately the surface to seal.

Apply LocTITE® 5205 (E IVECO STD. 18-1730) sealant onto the housing to form a bead of several mm in diameter.
This must be uniform (no lumps), no air bubbles, thin areas or gaps.

Any flaws must be corrected in as short time as possible.

Avoid using too much material to seal the joint.

Excess sealant will come out on both sides of the joint with the risk of clogging the lubricant passage. After applying
the sealant, the joint must be assembled immediately ( 10 — 20 min).

212846 8

TIGHTENING SEQUENCE DIAGRAM OF FLYWHEEL HOUSING FASTENING SCREWS
24. Refit the flywheel housing to the crankcase.
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25. Screw the fastening screws (1), (2), (3) and (4) to the
same position found at removal and tighten them to
the prescribed torque following the sequence shown
in the figure.

NOTE: Before each assembly operation, check that the
thread on the holes and the screws shows no sign of wear
or dirt.

Description Step Value
8 screws M12 |85 +/- 10 N-m
x 1.75
12 screws M10|49 +/- 5 N-m
x 1.5
2 screws M12 |85 +/- 210 N-m
x 1.75 x 100

Engine flywheel housing

26. Apply the part (5) of the special tool to the rear crank-
shaft tang (6) securing it with the screws (4) and fit the
new seal ring (3).

| Tool / Material |
| Crankshatft rear seal installer [99346253 |

27. Position part (1) on part (5) and screw down the nut
(2) to fit the seal fully (3) in the flywheel housing (7).

28. Check the supporting surface (1) of the clutch plate
and if it is scratched, it must be turned.

29. Check the condition of the ring gear teeth (2).

30. If breakage or excessive wear is found, remove the
ring gear from the flywheel using a generic drift and
fit the new one, previously heated to a temperature
of 150 °C for 15 — 20 min; the chamfer made along
the inner diameter of the crown wheel must face the
engine flywheel.

31. Rotate the engine vertically (with the flywheel at the
top) acting on the rotating mount crank.

Ghea
i

0901T 9

200508 10
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32. Screw in two medium length screws into the holes (1)
and (2) to sling the engine flywheel (5).

33. Screw two guide pins (4) of a suitable length into the
crankshaft holes (3) and fit the flywheel (5) using a
hoist with tool.

Tool / Material

Rocking sling for removing/installing engine |99360595

34. Rotate the engine horizontally (with the cylinder head
at the top) acting on the rotating mount crank.

35. Apply the tool on the flywheel housing in block the
engine flywheel (3) rotation.

| Tool / Material |
| Flywheel restrainer 199360351 |

36. Remove the two withdrawal pins in the ports (see the
previous picture).

37. Tighten the screws (1) and (2) securing the flywheel
(3) to the crankshaft (4) in two steps.

NOTE: Before assembly, check that the thread on the holes
and the screws shows no sign of wear or dirt.

Quan-
tity
8 Phase 30 +/-4N'm
screws |1 Tighten
M12 x
1.25

Description Step Value

Engine flywheel

Phase 60°
2 Angle
tightening

38. Fit the oil pump (1).

39. Insert fastening screws (2) and tighten them to the
specified torque.

Description Qtlilta;/ n- Step Value
4 scre- |Phase 1 Pre-|8 +/-1 N'm
Oil pump wsM8 x |tightening
1.25
Phase 24 +/-4 N'-m
2 Tighten

249902 11

212844 12

7]

=
<
o
=0
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40. Remove the sealing ring (2) from the front cover (1),
carefully clean the coupling surfaces and smear them
with LOCTITE® 5205 (E IVECO STD. 18-1730).

106549 14

41. Fitthe front cover (2) together with the crankshaft rpm
increment speed sensor to the engine block.

42. Screw the fastening screws (1) and (3) to the same
position found at removal and tighten them to the pre-
scribed torque.

Description Step Value
Front gear case 7 screws M8 x |24 +/-4 N-m
1.25 x 30
6 screws M8 x |24 +/- 4 N-m
1.25

212843 15

43. Apply the part (4) of the tool to the front crankshaft
tang (6) securing it with the screws (5) and fit the new
seal ring (7). Position part (2) on part (4), tighten the
nut (3) until the seal ring (7) is fully assembled on the
front cover (1).

Tool / Material
Crankshaft front seal installer | 99346252

00902T 16
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44.
45.

46.

Overturn the engine.

Fit the oil suction strainer pipe (5) on the crankcase
(7) after having inserted a new gasket and tighten the

fastening screws (3) to the specified torque.

Fit the stiffening plate (4) and the oil suction strainer
pipe brackets (1) on the crankcase (7) and tighten
the fastening screws (2), (6) and (8) to the specified

torque.
L Quan-
Description tity Step Value
. . . 2 screws M8|25 N-m
Suction strainer retainer X 20
2 screws 42 N-m
M10 x 1.5 x
20
2 25 +/-2,5N‘m
Qil suction strainer pipe screws
M8 x 20
4 screw- 43 +/- 5N-m
Crankcase stiffening plate | sM10x-
1.5x25

47. Position the gasket (1) on the oil sump (2).

NOTE: If the gasket is not faulty, it can be reused.

48.

49.

Fit the oil sump (2) in position on the crankcase (5)

and apply the relevant plate (4) to it.

Tighten the fastening screws (1) and (3) to the pre-
scribed torque.

NOTE: Before assembly, check that the thread on the holes

and the screws shows no sign of wear or dirt.

Description

Step

Value

QOil sump

14 screws M8
x 1.25 x 40

27 -30N'm

1.25

4 screwsM8 x

X 45

27 -30N'm

74770 18

212841 19
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50. Fit the oil filter / heat exchanger with the oil temper- S\ A
ature and pressure sensor (5) on the crankcase to- : N | @

gether with the following elements: oil filter bracket
(6), heat exchanger plate (3) and relative gaskets (1)
and (2).

51. Tighten the fastening screws (4) to the specified
torque.

NOTE: Before assembly, check that the thread on the holes
and the screws shows no sign of wear or dirt.

Description Quantity Value
oo 15 screws (26 +/- 4 N-m
Oil filter bracket and heat M8 x 1.25
exchanger X 35

212840 20

52. If the valves have been removed from the head, refit
them before refitting the head on the crankcase.

53. Use suitable lifting hooks (1) and (2) in order to lift
and fit the cylinder head (5) on the crankcase (4) after
having inserted a new gasket (3) by using a hoist with
the tool.

NOTE: Check that the mating surfaces of the cylinder head
(5) and engine block (4) are clean.

There are two types of cylinder head gaskets:

- Type A, 1,25 mm thick

- Type B 1,15 mm thick.

Check the average protrusion S of the pistons:

If S > 0,40 mm, use gasket type A.

If S < 0,40 mm use gasket type B.

Keep the cylinder head gasket clean.

Fit the cylinder head gasket (3) with the "TOP" marking
facing the head.

The arrow shows the point where the gasket thickness is
given.

| Tool / Material |
| Rocking sling for removing/installing engine | 99360595 |

212839 21
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54. After having correctly positioned the gasket on the

crankcase, assemble the cylinder head (2) and tighten
the new fastening screws (1) and (3) in three steps, in
the order and manner shown in the figure below.

NOTE: Before assembly, check that the thread on the holes

and the screws shows no sign of wear or dirt.

Description Qtlilta;/ n- Step Value
12 Phase 35+/-5N-m
screws |1 Tighten
Cylinder head M12 x
1.75 x
130
Phase 90°
2 Angle
tightening
Phase 90°
3 Angle
tightening
14 Phase 55 +/-5N'm
screws |1 Tighten
Cylinder head M12 x
1.75 x
150
Phase 90°
2 Angle
tightening
Phase 90°
3 Angle
tightening

20
240

230

A. Front side

190

o 120

16 O
_|_

150

+

1O

§0
0

IO
+ +

130
90
_’_

20 100

30 6C

70476 23

14 O

21 O
17Q0 250
_’_

1§Q 260
22 O

A

Diagram of the tightening sequence for the cylinder head fixing screws
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55. Fit a new seal ring (1) to the water pump (2).

70221 24
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56. Install the water pump (11) and tighten the fastening
screws (10) to the prescribed torque.

Description Quantity Value
2 screws |24 +/- 4 N'm
Water pump M8 x 1.25
x 35

57. Install the crankshaft pulley (9) together with the
damper pulley (8) and tighten the fastening screws

(7)

Description Qtl;ta; n- Step Value
6 Phase 50 +/- 5N-m
Crankshaft pulley with screws |1 Tighten
damper pulley M12 x
1.25
Phase 90°
2 Angle
tightening

58. Install the idler guide pulley (5) and tighten the fasten-
ing screw (6) to the prescribed torque.

Description Quantity Value
Idler pulley ’vl11gc)l(’e1w5 43 +/- 6 N'm

59. Install the automatic belt tensioner mount (12) and
tighten the fastening screws (13) to the prescribed
torque.

Description Quantity Value

2 screws (24 +/-4N-m
Automatic belt tensioner support M8 x 1.25

x 30

60. Install the fan pulley mount (2) and tighten the fasten-
ing screws (1) to the prescribed torque.

Description Quantity Value
4 24 +/-4N'm
Fan pulley mount screwsM8
x 1.25 x 45

61. Install the fan control pulley (3) and tighten the fasten-
ing screws (4).

NOTE: The flywheel blocking device can aid the installation
of the damper pulley (8) fitted onto the crankshaft pulley (9).

Description Quantity Value
4 screws- |68 +/- 7 N'm
Fan control pulley M10 x 1.25

212837

25
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62. Fit the engine coolant inlet (1) after having positioned
a new gasket (2), so that the two reference hollow pins

are set against the crankcase.

63. Tighten the fastening screws (3) and (4) to the pre-

scribed torque.

NOTE: Before any assembly operation, always check that
the hole and the screw thread do not show any sign of wear

or dirt.

Description

Step

Value

Engine coolant inlet

2 screws
M10x1.5x130

43 +/-6 N'm

1 screw M10 x |43 +/- 6 N-m

1.5 x 70

2 screws M8 x |24 +/- 4 N-m

1.25 x 50

64. Fitboth a new sealing ring (2) lubricated with Vaseline
and a new sealing washer (3) on the injector (1).

65. Fitthe electro-injectors (1) on the cylinder head seats,
directed so that the fuel inlet hole (2) is facing the fuel

manifold seat (3) side.

66. Position the electro-injector fastening brackets and
screw in the screws without tightening them.

e

\\\

Q.
i
ko)

!

212836

26
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67. Fit a new sealing ring (3) lubricated with Vaseline on
the fuel manifold (2) and fit it into the cylinder head
seat so that the positioning balls (5) coincide with the

relevant housing (4).

NOTE: Disassembled fuel manifolds (2) must not be used
again, but must be replaced with other new ones. The fuel
manifolds (2) in the engines have two positioning balls.

68. Screw the fastening nuts (2) without locking them.

69. Tighten gradually and alternately the electro-injector
(4) fastening screws (1) to the prescribed torque in

four stages.

70. Tighten the fuel manifold (3) fastening nuts (2) to the
prescribed torque.

NOTE: During this operation, the injector (4) must be
moved so that the manifold is properly inserted into the

fuel inlet hole (3).

Description

Quan-
tity

Step

Value

Electro-injectors

12
screws
M8 x
1.25

Phase
1 Tighten

3,5 +/- 0,35 N'-m

Phase
2 Angle
tightening

25°

Phase
3 Angle
tightening

25°

Phase
4 Angle
tightening

25°

Fuel manifolds on cylinder
head

6 nuts
M22x1.
5x9.5

55 +/- 5N'm

91572 29

212835 30
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L nh =

71.

72.

73.

Screws
Carrier
Shafts
Rocker arms

~) (=)

(

70343 31

ROCKER ASSEMBLY COMPONENTS:

70344 32

SHAFT-ROCKER MAIN DATA

Check that shaft-rocker arm bushing surfaces are not
excessively worn or damaged.

Before assembly, check the rocker arm controls rods: | |

there should be no deformation; the spherical contact

seats with the rocker arm adjusting screw and the lift ' i:> [ | | [:\j<__

(arrows) should not present signs of seizure or wear | |

and replace them if they do.

122587 33

Intake and exhaust valve push-rods are identical and
are therefore interchangeable.
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74. Fit the rods (2).

75. Position bridges (1) on valves with marks (—) facing

76.

77.

the exhaust manifold.

Check that the tappet adjuster screws and retaining
nuts (3) are loose to prevent them sticking on the rods
when refitting the rocker assembly.

Install the rocker unit consisting of bracket (2), rockers
(1) shafts (5) and secure them to the cylinder head by
tightening the fastening screws (4) to the prescribed
torque.

Description Step Value
5 screws M8 x |24 +/- 4 N-m

Rocker assembly bracket 125 % 70
2 screws M8 x |24 +/- 4 N'-m

1.25 x 50

78.

79.

80.

The adjustment of the clearance between the rocker
arms and the intake and exhaust valves must be
strictly carried out using an Allen wrench (1), a
box-end wrench (3) and a feeler gauge (2).

Clearance shall be as follows:
. intake valves 0,25 +/- 0,05 mm;
« Exhaust valves 0,51 +/- 0,05 mm.

To carry out rocker arm - valve clearance adjustment
more quickly, proceed as follows:

.
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81. Rotate the crankshaft, balance the valves of cylinder
no. 1 and adjust the valves marked with an asterisk

as shown in the tables below:

cylinder n

1

3

intake

*

exhaust

82. Rotate the crankshaft, balance the valves of cylinder
no. 6 and adjust the valves marked with an asterisk

as shown in the tables below:

cylinder n

1

* |

intake

*

exhaust

*

83. Torotate the crankshaft, fit the tool (2) in the seat of the
electric starter motor housed in the flywheel housing

(1).

Tool / Material

Flywheel crank handle (use with 99360222)

] 99360221

Pinion (use with 99360221)

199360222

84. Check the condition of the wiring (3), if damaged, re-
place it by cutting the collars (4) and removing the
screws (5) securing the support to the connectors (6).

85. Open a new collar (4), insert the new cable (3), close
the collar and fit it into its eat on the support (2).

86. Tighten the screws (5) to the specified torque.
87. Fit a new gasket (1) on the support (2).

267944

37

38
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88. Fitthe electro-injector wiring support (3) complete with
a new gasket (4) and tighten the screws (1), (7) and
(8) to the prescribed torque.

89. Connect the electrical wiring (6) to the electro-injec-
tors (5) and using a torque wrench tighten the secur-
ing nuts (2) to the specified torque.

NOTE: Before assembly, check that the thread on the holes
and the screws shows no sign of wear or dirt.

Description Quantity Value

7 screws |24 +/- 4 N-m
M8 x 1.25
Wiring on each electro-injector 12 nuts M4]1,5 +/- 0,25 N-m

Injector wiring mount

212833 39

90. Place a new gasket (2) on the tappet cover (1).

91. Screw the double-shank threaded screws (4) and (6)
into the wiring support (5).

92. Install the tappet cover (1) on the wiring support (5)
after having inserted a new gasket (3).

93. Tighten the fastening nuts (2) and (7) to the prescribed

torque.
Description Step Value
6 nuts M8 x |20 +/-2 N-m
Tappet cover 125

212832 41
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94. Fit the exhaust manifold (3)in position with the new
gasket (2) to the cylinder head (1) and tighten the fas-
tening screws (5) after having inserted spacers (4) to
the prescribed torque following the order and mode

shown in the figure below. o § f\'é.{@!.
NOTE: Always replace the gaskets (2) with new spare 723X G oy
parts. ' R

Check the thread of the fastening screws: it must not show
signs of wear or deposits of dirt.

Description Quantity Value
12 screws |55 +/- 3 N-m
Exhaust manifold M10x1.5
X65

214769 42

5 I 3 7 9 1l
0 0 0 0 o 0
O O O O :0O O
o o o 0 o o
8 4 2 6 12 10

A

209215 43
Diagram of the tightening sequence for the exhaust manifold fastening screws

A. Front side
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95. Carefully clean the contact surfaces and apply a con-
tinuous sealant bead of LocTITE® 5970 (A IVECO
STD. 18-1733) to the surface of the cylinder head as
shown in the figure.

NOTE: Perfect seal is only obtained by cleaning accurately
the surface to seal.

Apply LOcTITE® 5970 (A IVECO STD. 18-1733) to obtain
a bead of a few mm diameter.

It must be uniform (no grains), with no air bubbles and with
no thin areas or discontinuities.

Ensure that any imperfections are corrected immediately.
Do not use too much sealant to seal the joint.

If too much sealant is used it could come out from the sides
of the joint, causing the lubricant passage to clog.

After applying the sealant, the joint must be assembled im-
mediately ( 10 — 20 min).

96. Install the intake manifold (3) together with the boost
pressure and air temperature sensor (2) on the cylin-
der head and tighten the fastening screws (1) and (5)
to the prescribed torque.

Description Step Value
. 7 screws M8 x |24 +/- 4 N-m
Intake manifold 195 x 25
3 screws M8 x |24 +/- 4 N-m
1.25 x 70
2 screws M8 x |24 +/- 4 N'-m
1.25 x 50

o

< N — N W M (O}
oz (O) e ( W " ©) (e/m oy
OIS ng OB ) ,o’&? (B
- Z4e)!

O R T (e (e
| SOCEE BEE G 26105
N -

209211 44

212831 45
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97. Install the common rail and the high-pressure fuel de-
livery pipes as follows:

98. Install the common rail (6) on the intake manifold
(5) and manually tighten the threaded double-shank
shoulder screws (4).

99. Tighten the two central screws (4) to a torque of
0,1 N'm.

100. Fit the high-pressure fuel delivery pipes (2) and (10)
and manually tighten the hose couplings (1), (3), (8)
and (9) first from the common rail side and then from
the cylinder head side.

101. Tighten the hose couplings (1), (3), (8) and (9) to a y ,
torque of 5 N-m, fist of all from the cylinder head side 212830 46
and then from the common rail side.

102. Tighten the threaded double-shank shoulder screws
(4) fixing the common rail (6) on the intake manifold
(5) to the prescribed torque.

103. tighten the hose couplings (1), (3), (8) and (9) to the
prescribed torque, first from the common rail side and
then from the cylinder head side.

NOTE: The high pressure fuel delivery pipes must be re-
placed each time they are disconnected. The flexible pipe
fittings must be tightened to the specified torque using a
wrench and a torque wrench.

Quan-
tity
12 cou- |Phase 10 N'm
High-pressure fuel delivery | plings |1 Tighten
pipe from rail to injector M14 x

1.5

Description Step Value

Phase 55°
2 Angle

tightening
4 screw- 36 +/-5N'm
Common rail sM8x1.
25x125
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104.

105.

Make sure that the high-pressure fuel pump (4) is
suitably supported.

Screw in the studs (5). Fit the high pressure fuel
pump (4) complete with the mechanical pump, flange
and gear and tighten the fastening nuts (5) to the
specified torque.

Description Step Value
High-pressure pump 3 nuts M8x8 |24 +/- 4 N-m
3 studs M8 x [11 +/-3 N'm
1.25 x 50

106.

Install the stud, the support with a new sealing ring
and the camshaft timing segment speed sensor (6).
Tighten the fastening nut (7) to the specified torque.

Description Quantity Value
1 nut with |12 N-m
Camshaft timing sensor stud M6
x 1

107.

108.

If present, install the power take-off (PTO) together
with the flange and the gear.

Fit the cover (2) after having inserted a new gasket
and tighten the fastening screws (1) and (3) to the
prescribed torque.

Description Quantity Value
2 screws |80 +/- 5 N-m
Power take-off cover M12x1.7
5x25

109.

110.

111.

Fit the blow-by filter (8) in position on the flywheel
housing and tighten the fastening screws (7) to the
specified torque.

Install the oil return pipe (5) with new copper washers
and tighten the fittings (2) and (6) to the prescribed
torque.

Insert the blow-by breather pipe (3) in the union lo-
cated on the timing gear case and fasten it with the
clips (4). Tighten the screw (1) fastening the tappet
cover to the specified torque.

Description Quantity Value
Blow-by breather plate 1M20)r(e\1/v 10 +/-2N-m
Blow-by breather pipe ﬁ1fi2tt)i(ng1:].55 20 +/-4N-m
Blow-by filter 3 erews 110 +-2N-m

=
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112. Fit the turbocharger (3):

113. screw the studs (5) onto the exhaust manifold (6).

114. hold the turbocharger (3) together with the waste-
gate valve (2) and place it on the exhaust manifold
(6) after having inserted a new gasket (4).

115. Tighten the fastening nuts (1) to the prescribed

torque.
Description Step Value
Turbo charger 145nuts M10 x |45 +/-2 N-m
4 studs M10 x |25 +/- 5 N-m
1.5 x42

214768

116. Install the motorized throttle valve (1) onto the tur-
bocharger (2).

117. Turn the screw (3) and tighten the V-clamping collar
(4) to a torque of.

Description Quantity Value
Turbocharger exhaust outlet to 1 screw |6 +/-1N-m
throttle valve M6 x 1 x 50

118. Assemble the bracket (2) fixing the motorized throttle < Rl
valve (4) to the exhaust manifold (1) and tighten the Eeflas ." \-( e
fastening screws (3) to the prescribed torque. =y .}'l W

Description Quantity Value
. i
Bracket fixing motorized throttle scre:rstS 25N-m ) 7 / [
valve to exhaust manifold — =
x1.25x 25 ,E%/\/

e — =
\ = wiN <
=\ r‘ L) AITT =

slillel o= /
U/\%!@@ _

215026 51
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119.

120.

121.

122.

123.

Install the motorized throttle valve water inlet and out-
let pipes as follows:

Fit the water delivery pipe (11) and tighten the fas-
tening nut (10) and the fitting (12) to the prescribed
torque.

Fit the water return pipe union (8) and tighten the
fastening screws (3) to the specified torque.

Fit the lower-section water return pipe (7) and tighten
the fastening nut (4), connector (5) and screw (6) to
the prescribed torque.

Fit the upper-section water return pipe (9) and tighten
the fastening nut (2) and connector (1) to the pre-
scribed torque.

Description Step Value

Motorized throttle valve water 2 fittings M10 |20 N-m

pipes

x 1
3 nuts M12 x |45 N-m
1.5
2 screws M8 x |23 +/- 2,3 N-m
20
1 fitting M10 x |25 N-m

1

1 screw M8 x |23 +/-2,3N'm
16

124.

Fit the lubricant drain pipe (4) on the turbocharger,
screwing the fitting (7) onto the crankcase.

i
EC) o'

125. Screw the fastening screws (3) into the lower part of
the turbocharger, after fitting a new gasket.

126. Unscrew the screw (6) securing the pipe (4) to the
engine block by means of the fastening collar.

127. Install the lubricant oil delivery pipe (2) from the up-
per part of the heat exchanger to the turbocharger
and tighten the hose couplings (1) and (5) to the pre-
scribed torque.

Description Step Value

Turbocharger lubrication oil 2nuts 11/16 -|136 +/- 5 N-m

pipes 16 M16

2 screws M8 x |23 +/- 2 N'm
1.25 x 25
2 screws M8 x |23 +/-2 N'm
1.25 x 16

128. Moisten the sealing gasket (2) of the oil filter (3) with
a thin layer of oil.

129. Manually tighten the oil filter (3) on the support (1)
until it comes into contact with the gasket (2).

130. Tighten the oil filter (3) further to the prescribed
torque using a specific tool.

Description Quantity Value
. 1 adapter (18 +/-2 N-m
Oil filter M27 x 2
131. Operate the engine for a few minutes and then

recheck the level using the dipstick. Top up if neces-
sary to compensate for the oil used for refilling the
filtering cartridge.

I @_T
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132.

133.

Install the bracket (7) securing the alternator (5) and
tighten the screws (3), (4) and (6) to the prescribed
torque.

Fit the automatic belt tensioner (1) and tighten the
fastening screw (2) to the required torque.

Quan-

\J

Description tity Step Value
1 screw 43 +/- 6 N-m
Automatic belt tensioner M10 x
1.5x70
Alternator 1 screw M10{43 +/- 6 N-m
x 1.5x 110
1 screw M10]|43 +/- 6 N-m
x 1.5 x20
1 screw M10{43 +/- 6 N-m
x 1.5 x 30
134. Fit the Poly V belt (2) on the pulleys and guide roller.
135. Use the appropriate tool (6) on the automatic belt
tensioner (8) to fit the new belt (2) in the operating
position.
136. No further adjustments are required. The belt tension
(2) is adjusted automatically via the calibrated spring
in the automatic belt tensioner (8).
137. Fitthe ECU (1), together with the heat exchanger and
tighten the screws (2) to the prescribed torque.
138. If the rubber buffers are cracked or excessively de-
formed, replace them.
139. Install the low-pressure fuel pipe that connects the

fuel pre-filter to the engine management control unit
heat exchanger and connect the retainer.

Description Step Value
. 3 screws M8 x |14 N-m
Engine Controller Module 125 x 45

/]/ //@

A
\,,\ - \'f‘w%/ > T
7o —

LS === /o

215031 55

215030 56

265941 57
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265940 58

140. Connect the high-pressure fuel pipe (19) to the en-
gine block and tighten the fastening screws (6) and
(7) to the prescribed torque.

141. Connect the pipe (19) to the high pressure pump and
the common rail and tighten the hose couplings (1)
to the prescribed torque.

NOTE: The high-pressure fuel pipe must always be re-
placed each time it is removed.

Description Qtli':; n- Step Value
Fuel pipe from high 2 fittings | Phase 10 N'm
pressure pump to Common | M14 x |1 Tighten
Rail 1.5
Phase 55°
2 Angle
tightening
1 screw 25N'm
M8 x
Fuel pipe from high 120251;(
pressure pump to Common
Rail screw
M8 x
1.25 x
16
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142. Fit the fuel return pipes (3), (5) and (8) from the com-
mon rail and electro-injectors to the fuel filter support
and connect the retainers (2) and (4).

143. Fit the fuel return pipe (9) from the high-pressure
pump to the fuel filter support and connect the re-
tainer (10).

144. Fit the low-pressure fuel pipe (14) from the mechan-
ical pump to the fuel filter and connect the retainer
(12).

145. Fit the low-pressure fuel pipe (16) from the engine
control unit heat exchanger to the mechanical pump,
tighten the fastening screw (15) to the prescribed
torque and connect the retainers (13) and (17).

146. Fit the low pressure (18) fuel pipe from the fuel filter
to the high pressure pump and connect the retainer
(11).

147. To connect the low-pressure fuel pipe to the connec-
tion fitting, insert the quick-fit coupling (2) into the
connection fitting until the catch (3) engages.

NOTE: Check proper fuel pipe connection.

148. Correctly position the engine cable and close the
clips retaining the engine cable to the crankcase.
Connect the engine cable to the control unit (8), to
the motorised throttle valve actuator connector (2)
and to all the sensors and senders indicated in the
electrical equipment section.

116237 59

REMOVING THE ENGINE FROM THE ROTATING STAND

149. To complete the engine assembly, it is necessary to
remove it from the rotating stand.

Tool / Material

Assemblies overhaul revolving stand (bearing capacity 1000 daN, 99322205
torque 120 daNm)

150. Use a hoist with the tool to support the engine and
loosen the screws securing the brackets to the rotat-

ing stand.
Tool / Material
Rocking sling for removing/installing engine 99360595
Brackets fixing engine to revolving stand 99322205 99361037
Assemblies overhaul revolving stand (bearing capacity 1000 daN, 99322205
torque 120 daNm)

151. Disassemble the brackets from the engine after hav-
ing placed it correctly on a suitable support.

| Tool / Material ]
| Brackets fixing engine to revolving stand 99322205 199361037 |
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COMPLETING ENGINE ASSEMBLY

152. Screw in the studs (4) and fit the electric starter motor
(2) into the flywheel housing (1). Tighten the fasten-
ing nuts (3) to the specified torque.

Description Step Value
Electric starter motor 3 screws M10 143 +/-6 N-m
x 1.5 x 50
3 nuts M10 x [43 +/-6 N'm
1.5

215015 60

153. Fit the engine cable connecting it to the control unit
(8), to the motorised throttle valve actuator connector
(2) and to all the sensors and transmitters to which it
is connected.

265939 61
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154. Place the fuel filter support (4) in position together
with the bracket, if present, and tighten the retaining
screws to the specified torque.

155. Connect the low- pressure fuel pipes (3) to the filter
support.

156. Connect the fuel temperature sensor and the
camshaft timing sensor electrical connections (2).

157. Fully screw the fuel filter (1) onto the fitting on the
mount by hand, then tighten the fuel filter to the spec-

ified torque.
Description Quantity Value
) 1 adapter |20 +/- 2 N-m
Fuel filter M20 x 1.5

CHECKS AND INSPECTIONS

NOTE: The following checks must be performed after
mounting the engine onto the genset. Check that all the
fluids are at the correct level before installing the engine.

158. Start the engine, leave it running just above the idling
speed, wait until the coolant reached the temperature
necessary to open the thermostat and then check:

- that there are no water leaks from the connecting
sleeves of engine cooling circuit pipes and cab
internal heating pipes, tighten the clamping collars
if required;

« thoroughly check the connections of the low-pres-
sure fuel pipe to the respective fittings;

. that there are no oil leaks between the cover and
the cylinder head, between the oil sump and the
engine block, between the heat exchanger oil filter
and the relevant housings and between the differ-
ent pipes in the lubricating circuit;

- that there are no fuel leaks from the fuel pipes;

» there are no air leaks from pneumatic pipes (if
present);

- Also check the correct operation of the warning
lights set on the instrument panel and of the
equipment disconnected when the engine was
removed;

» carefully check and bleed the engine cooling
equipment with repeated bleeding operations.

166072
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ENGINE - Assemble

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Description Quantity Step Value
Air filter bracket 2 screws M6 0+/-0Nm
x1x14
Air pipe collar 1 screw 6,05 +/- 0,45 N-m
Alternator 1 screw M10x 1.5x 11043 +/- 6 N-m
1 screw M10 x 1.5 x 20 |43 +/- 6 N-m
1 screw M10 x 1.5 x 30 |43 +/- 6 N-m
Automatic belt tensioner 1 screw M10 43 +/-6 N'm
x 1.5 x 70
. . 2 screws M8 x 24 +/- 4 N-m
Automatic belt tensioner support 125 x 30
Bracket fixing motorized throttle valve to exhaust manifold 4 310rze5wi 2/'58 X 25N'm
Bracket supporting air filter on flywheel housing 1 screw M10 x 1.5 x 20 |0 +/- 0 N-m
2 screws M12x1.75x25 |0 +/- 0 N-m
Breather pipe collar on radiator 1 screw 2,25 +/- 0,25 N'm
Camshaft gear 6 screws M8 36 +/-2N'm
g x 1.25
. 1 nut with stud 12N'm
Camshaft timing sensor M6 X 1
. 4 screws 36 +/-5N'm
Common rail M8x1.25x125
. . 4 screws 43 +/- 5N'm
Crankcase stiffening plate M10x1.5x25
Crankshaft pulley with damper pulley ® sc;e:v;sMQ Phase 1 Tighten 20+ Shm
Phase 2 Angle 90°
tightening
. 14 screws M12 |Phase 1 Tighten 55 +/- 5N'-m
Cylinder head % 1.75 x 150
Phase 2 Angle 90°
tightening
Step 3 Angle tightening |90°

Electric starter motor

3 screws M10 x 1.5 x 50

43 +/- 6 N-m

3 nuts M10 x 1.5 43 +/- 6 N'-m
Electro-injectors 12 s)::r1e\gg M8 |Phase 1 Tighten 3,5 +/- 0,35 N'm

Phase 2 Angle 25°

tightening

Step 3 Angle tightening |25°

Step 4 Angle tightening |25°

Engine controller

3 screws M8 x 1.25 x 45

14 N-m

Engine coolant inlet

2 screws M10x1.5x130

43 +/-6 N-m

1 screw M10 x 1.5 x 70

43 +/- 6 N'-m

2 screws M8 x 1.25 x 50

24 +-4N-m

Engine flywheel

8 screws M12
x 1.25

Phase 1 Tighten

30 +/-4N-m

Phase 2 Angle
tightening

60°

Engine water inlet pipe collar

1 screw M8 x

24,5 +/- 2,5 N'm

100

1.25 x 25
Exhaust manifold I\;’IZO)S(SI;rngGSS 55 +/-3N'm
Fan 6 screws 24 +/- 4N'm
M10x1.5x130
4 screws M10 68 +/- 7 N-m
Fan control pulley ¥ 1.05
Fan pulley mount 4 s10rze5w§ 2/'58 X 24 +/-4N-m
Flywheel housing 8 screws M12 x 1.75 85 +/- 10 N'm
12 screws M10 x 1.5 49 +/- 5N-m
2 screws M12 x 1.75 x |85 +/- 210 N-m

Front gear case

7 screws M8 x 1.25 x 30

24 +/-4N'm

6 screws M8 x 1.25

24 +/- 4 N-m
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Description Quantity Step Value
) 1 adapter M20 20 +/-2N'm
Fuel filter
x 1.5
. ) 6 nuts 55 +/- 5N'm
Fuel manifolds on cylinder head M22x1.5x9.5
1 screw M8 x 25N'm
) ) . 1.25 x 20 +1
Fuel pipe from high pressure pump to Common Rail screw M8 x
1.25 x 16
High-pressure fuel delivery pipe from rail to injector 1@'?2“)?';”25 Phase 1 Tighten 10N:m
Phase 2 Angle 55°
tightening
High-pressure pump 3 nuts M8x8 24 +/-4 N-m
3 studs M8 x 1.25 x 50 |11 +/- 3 N'-m
Idler pulley 1 sc;e¥v5M1O 43 +/- 6 N°'m
. - 7 screws M8 24 +/- 4 N-m
Injector wiring support X 1.25
Intake manifold 7 screws M8 x 1.25 x 25|24 +/- 4 N-m
3 screws M8 x 1.25 x 70|24 +/- 4 N-m
2 screws M8 x 1.25 x 50{24 +/- 4 N-m
Interface box 8 nuts M6 x 1 9 +/-1N-m
2 screws M12x1.75x25 |80 +/- 8 N-m
Motorized throttle valve water pipes 2 fittings M10 x 1 20 N-m
3 nuts M12 x 1.5 45 N-m
2 screws M8 x 20 23 +/- 2,3 N-m
1 fitting M10 x 1 25N-m
1 screw M8 x 16 23 +/-2,3N'm
Oil filter 1 ada)r(;tzr M27 18 +/-2N'm
e 15 screws M8 26 +/- 4 N-m
Oil filter bracket and heat exchanger X 125 x 35
. 4 screws M8 |Phase 1 Pre-tightening |8 +/-1 N-m
Oil pump % 1.95
Phase 2 Tighten 24 +/- 4 N'm
. . . . 2 screws M8 25 +/-2,5N'm
Oil suction strainer pipe % 20
. 14 screws M8 x 1.25 x |27 — 30 N'-m
Oil sump 40
4 screws M8 x 1.25 x45{27 — 30 N-m
Power take-off cover 2 screws 80 +/- 5N-m
M12x1.75x25
12 screws M8 23 +/-2N'm

Protective grille

x 1.25 x 20

Radiator mount

4 nuts M14 x 2

114,5 +/- 11,5 N'-m

Rear gear case 1 screw M12 x 1.75 77 +/- 12 N-m
4 screws M8 x 1.25 24 +/- 4N-m
5 screws M10 x 1.5 47 +/- 5N-m
Rocker assembly bracket 5 screws M8 x 1.25x 70|24 +/- 4 N-m
2 screws M8 x 1.25 x50{24 +/- 4 N-m
Suction strainer retainer 2 screws M8 X 20 25 N-m
2 screws M10 x 1.5x20{42 N-m
Tappet cover 6 nuts M8 x 1.25 20 +/-2N-m
. 4 screws M8 x 25 +/- 3N'm
Throttle valve supporting bracket 125 x 25
Turbocharger 4 nuts M10 x 1.5 45 +/- 2 N-m
4 studs M10 x 1.5 x 42 |25 +/- 5N-m
Turbocharger exhaust outlet to throttle valve 1 sr;restl(\)/lés X 6 +/-1N-m
Turbocharger lubrication oil pipes 2nuts 11 /16 - 16 M16 |36 +/- 5 N-m
2 screws M8 x 1.25 x 25(23 +/- 2 N-m
2 screws M8 x 1.25 x 16{23 +/- 2 N-m
Water pump 2 screws M8 x 24 +/-4N-m
1.25 x 35
Wiring on each electro-injector 12 nuts M4 1,5 +/- 0,25 N-m

Tool / Material

Assemblies overhaul revolving stand (bearing capacity 1000 daN, torque 120 daNm) 99322205
Brackets fixing engine to revolving stand 99322205 99361037
Crankshaft front seal installer 99346252
Crankshaft rear seal installer 99346253
Flywheel restrainer 99360351
Rocking sling for removing/installing engine 99360595
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Checking and assembly of tappets and camshaft
1. Check the bushings as described in BUSHES - Check
(54.12).

2. Check the tappet sleeves as described in TAPPETS -
Check (54.12).

3. Check the camshaft as described in CAMSHAFT -
Check (54.12).

4. Assemble the tappets and camshaft as described in
CAMSHAFT - Assemble (54.12)

Assembly of main half-bearings and crankshaft

5. Check the crankshaft as described in CRANKSHAFT
- Measure (54.08).

6. Assemble the main bearings as described in MAIN
BEARINGS - Assemble (54.08).

7. Assemble the crankshaft as described in CRANK-
SHAFT - Assemble (54.08).

8. Check the thrust clearance of the crankshaft as de-
scribed in CRANKSHAFT - Check (54.08).

Installing the connecting rod-piston assembly

9. Check the piston components as described in PISTON
- Measure (54.08).

10. Check the connecting rod as described in CONNECT-
ING ROD - Check (54.08).

11. Check the rings as described in COMPRESSION
RINGS - Check (54.08).

12. Check the assembly of the rings as described in COM-
PRESSION RINGS - Assemble (54.08).

13. Fit the connecting rod-piston assembly as described
in PISTON - Pre-assemble (54.08).

14. Assemble the big-end bearing as described in CON-
NECTING ROD BEARING - Assemble (54.08).

15. Assemble the piston as described in PISTON - As-
semble (54.08).

16. Check the protrusion of the pistons as described in
PISTON - Check (54.08).
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Installation of main components

212850 1

LocTITE® 5205 (E IVECO STD. 18-1730) SEALANT APPLICATION AREAS ON THE GEAR CASE

17. Carefully clean the timing gear case and the
crankcase.

NOTE: Perfect seal is only obtained by cleaning accurately the surface to seal.

Smear the case with the prescribed sealant LOCTITE® 5205 (E IVECO STD. 18-1730) to obtain a bead of few mm
diameter.

Application must be uniform (no lumps), without any air bubbles, thin areas or gaps.

Any flaws must be corrected in as short time as possible.

Do not use an excessive amount of sealant for the joint. Excess sealant will come out on both sides of the joint with
the risk of clogging the lubricant passage.

After applying the sealant, the joint must be assembled immediately ( 10 — 20 min).

212849 2

DIAGRAM FOR TIGHTENING THE REAR TIMING GEAR CASE FASTENING SCREWS
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18.
19.

Refit the timing gear case (1) to the crankcase (3).

Screw the fastening screws (2), (4), (5) and (6) to the
same position found at removal and tighten them to
the prescribed torque following the sequence shown
in the figure.

NOTE: Before each assembly operation, check that the
thread on the holes and the screws shows no sign of wear
or dirt.

Description Step Value

Rear gear case

1 screw M12 x |77 +/- 12 N-m
1.75
4 screws M8 x |24 +/- 4 N-m
1.25
5 screws M10 (47 +/- 5N-m
x 1.5

20. With a felt-tip pen, highlight the conducting gear tooth

(1) fitted on the crankshaft (2) with a chamfer for tim-
ing.

NOTE: Screw in two pins to facilitate crankshaft rotation.

21.

Make sure that during the assembly of the timing gear
(3) on the crankshaft (2), the reference pins (1) and
(4) match.

©) & \‘\ S n
\ 6 \
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22. Turn the crankshaft (3) and the camshaft (4) so that
when fitting the driven gear (1) on the latter, the sten-
cilled mark on the gear (1) coincides with the groove
on the gear tooth (2).

114791 5

23. Tighten the screws (1) securing the gear (2) to the
camshaft (3) to the specified torque.

Description Quantity Value
6 screws (36 +/-2 N-m |
Camshaft gear M8 x 1.25

212847 6

70214 7

SEALANT APPLICATION DIAGRAM LocTITE® 5205 (E IVECO STD. 18-1730)

NOTE: Perfect seal is only obtained by cleaning accurately the surface to seal.

Apply LocTITE® 5205 (E IVECO STD. 18-1730) sealant onto the housing to form a bead of several mm in diameter.
This must be uniform (no lumps), no air bubbles, thin areas or gaps.

Any flaws must be corrected in as short time as possible.

Avoid using too much material to seal the joint.

Excess sealant will come out on both sides of the joint with the risk of clogging the lubricant passage. After applying
the sealant, the joint must be assembled immediately ( 10 — 20 min).
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212846 8

TIGHTENING SEQUENCE DIAGRAM OF FLYWHEEL HOUSING FASTENING SCREWS

24. Refit the flywheel housing to the crankcase.

25. Screw the fastening screws (1), (2), (3) and (4) to the
same position found at removal and tighten them to
the prescribed torque following the sequence shown
in the figure.

NOTE: Before each assembly operation, check that the
thread on the holes and the screws shows no sign of wear
or dirt.

Description Step Value
8 screws M12 |85 +/- 10 N-m
x 1.75
12 screws M10|49 +/- 5 N-m
x 1.5
2 screws M12 |85 +/- 210 N-m
x 1.75 x 100

Flywheel housing

26. Apply the part (5) of the special tool to the rear crank- 5;{»/// /
shaft tang (6) securing it with the screws (4) and fit the [D

new seal ring (3).

| Tool / Material |
| Crankshaft rear seal installer 199346253 |

27. Position part (1) on part (5) and screw down the nut
(2) to fit the seal fully (3) in the flywheel housing (7).

0901T 9
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28. Check the supporting surface (1) of the clutch plate
and if it is scratched, it must be turned.

29. Check the condition of the ring gear teeth (2).

30. If breakage or excessive wear is found, remove the
ring gear from the flywheel using a generic drift and
fit the new one, previously heated to a temperature
of 150 °C for 15 — 20 min; the chamfer made along
the inner diameter of the crown wheel must face the
engine flywheel.

200508 10

31. Rotate the engine vertically (with the flywheel at the
top) acting on the rotating mount crank.

32. Screw in two medium length screws into the holes (1)
and (2) to sling the engine flywheel (5).

33. Screw two guide pins (4) of a suitable length into the
crankshaft holes (3) and fit the flywheel (5) using a
hoist with tool.

Tool / Material
Rocking sling for removing/installing engine |99360595

34. Rotate the engine horizontally (with the cylinder head
at the top) acting on the rotating mount crank.

249902 11

35. Apply the tool on the flywheel housing in block the
engine flywheel (3) rotation.

Tool / Material
Flywheel restrainer 199360351

36. Remove the two withdrawal pins in the ports (see the
previous picture).

37. Tighten the screws (1) and (2) securing the flywheel
(3) to the crankshaft (4) in two steps.

Quan-
tity
8 Phase 30 +/-4 N'm
screws |1 Tighten
M12 x
1.25 212844 12
Phase 60°
2 Angle
tightening

Description Step Value

Engine flywheel
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38. Fit the oil pump (1).
39. Insert fastening screws (2) and tighten them to the

specified torque.

Description Qtl;g, n- Step Value
4 Phase 1 Pre-|8 +/-1 N-m
. screws [tightening
QOil pump M8 x
1.25
Phase 24 +/-4N'm
2 Tighten

40. Remove the sealing ring (2) from the front cover (1),
carefully clean the coupling surfaces and smear them
with LOCTITE® 5205 (E IVECO STD. 18-1730).

41. Fitthe front cover (2) together with the crankshaft rpm
increment speed sensor to the engine block.

42. Screw the fastening screws (1) and (3) to the same
position found at removal and tighten them to the pre-

scribed torque.

1.25

Description Step Value
7 screws M8 x |24 +/- 4 N'-m

Front gear case 125 % 30
6 screws M8 x |24 +/- 4 N-m

14

212843 15
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43. Apply the part (4) of the tool to the front crankshaft
tang (6) securing it with the screws (5) and fit the new
seal ring (7). Position part (2) on part (4), tighten the
nut (3) until the seal ring (7) is fully assembled on the
front cover (1).

Tool / Material
Crankshaft front seal installer | 99346252

00902T 16

44. Overturn the engine.

45. Fit the oil suction strainer pipe (5) on the crankcase
(7) after having inserted a new gasket and tighten the
fastening screws (3) to the specified torque.

46. Fit the stiffening plate (4) and the oil suction strainer
pipe brackets (1) on the crankcase (7) and tighten
the fastening screws (2), (6) and (8) to the specified

torque.
o Quan-
Description tity Step Value
. . . 2 screws M8(25 N-m
Suction strainer retainer X 20
2 screws 42 N-m
M10 x 1.5 x
20
2 25 +/-2,5N'm
Oil suction strainer pipe Screws
M8 x 20
4 scr- 43 +/-5N'm
e ews
Crankcase stiffening plate M10x1.
5x25

47. Position the gasket (1) on the oil sump (2).
NOTE: If the gasket is not faulty, it can be reused.

74770 18
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48. Fit the oil sump (2) in position on the crankcase (5) @
and apply the relevant plate (4) to it.

49. Tighten the fastening screws (1) and (3) to the pre- '
scribed torque.

NOTE: Before assembly, check that the thread on the holes
and the screws shows no sign of wear or dirt.

Description Step Value
14 screws M8 |27 — 30 N-m
x 1.25 x 40
4 screws M8 x |27 —30 N-m
1.25 x 45

Oil sump

50. Fit the oil filter / heat exchanger with the oil temper-
ature and pressure sensor (5) on the crankcase to-
gether with the following elements: oil filter bracket
(6), heat exchanger plate (3) and relative gaskets (1)
and (2).

51. Tighten the fastening screws (4) to the specified
torque.

NOTE: Before assembly, check that the thread on the holes
and the screws shows no sign of wear or dirt.

Description Quantity Value
Oil filter bracket and heat KA585;"19"2"2 26 +/-4N-m
exchanger g 35.

52. If the valves have been removed from the head, refit
them before refitting the head on the crankcase.

53. Use suitable lifting hooks (1) and (2) in order to lift
and fit the cylinder head (5) on the crankcase (4) after
having inserted a new gasket (3) by using a hoist with
the tool.

NOTE: Check that the mating surfaces of the cylinder head
(5) and engine block (4) are clean.

There are two types of cylinder head gaskets:

- Type A, 1,25 mm thick

- Type B 1,15 mm thick.

Check the average protrusion S of the pistons:

If S > 0,40 mm, use gasket type A.

If S < 0,40 mm use gasket type B.

Keep the cylinder head gasket clean.

Fit the cylinder head gasket (3) with the "TOP" marking
facing the head.

The arrow shows the point where the gasket thickness is
given.

| Tool / Material |
| Rocking sling for removing/installing engine 199360595 |
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54.

and the screws shows no sign of wear or dirt.

After having correctly positioned the gasket on the
crankcase, assemble the cylinder head (2) and tighten
the new fastening screws (1) and (3) in three steps, in
the order and manner shown in the figure below.

NOTE: Before assembly, check that the thread on the holes

A. Front side

Description Qtli',:’n' Step Value
12 Phase 35+/-5N-m
screws |1 Tighten
Cylinder head M12 x
1.75 x
130
Phase 90°
2 Angle
tightening
Step 3 Angle |90° 212838 22
tightening
14 Phase 55 +/-5Nm
screws |1 Tighten
Cylinder head M12 x
1.75 x
150
Phase 90°
2 Angle
tightening
Step 3 Angle |90°
tightening
: 200 120 40 50 130 210
249 160 @ 1@ Y0 179 250!
: + + + + + + .
EZ!O 150 70 20 100 16Q 260 .
' 190 11O 30 60 140 220 :
A
70476 23

Diagram of the tightening sequence for the cylinder head fixing screws

55. Fit a new seal ring (1) to the water pump (2).

70221 24
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56. Install the water pump (11) and tighten the fastening
screws (10) to the prescribed torque.

Description Quantity Value
2 screws |24 +/- 4 N'm
Water pump M8 x 1.25
x 35

57. Install the crankshaft pulley (9) together with the
damper pulley (8) and tighten the fastening screws

(7)

Description Qtl;ta; n- Step Value
6 Phase 50 +/- 5N-m
Crankshaft pulley with screws |1 Tighten
damper pulley M12 x
1.25
Phase 90°
2 Angle
tightening

58. Install the idler guide pulley (5) and tighten the fasten-
ing screw (6) to the prescribed torque.

Description Quantity Value
Idler pulley ’vl11gc)l(’e1w5 43 +/- 6 N'm

59. Install the automatic belt tensioner mount (12) and
tighten the fastening screws (13) to the prescribed
torque.

Description Quantity Value

2 screws (24 +/-4N-m
Automatic belt tensioner support M8 x 1.25

x 30

60. Install the fan pulley mount (2) and tighten the fasten-
ing screws (1) to the prescribed torque.

Description Quantity Value
4 screws |24 +/- 4 N-m
Fan pulley mount M8 x 1.25
x 45

61. Install the fan control pulley (3) and tighten the fasten-
ing screws (4).

NOTE: The flywheel blocking device can aid the installation
of the damper pulley (8) fitted onto the crankshaft pulley (9).

Description Quantity Value
4 screws |68 +/-7 N-m
Fan control pulley M10 x 1.25

212837

25
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62. Fit the engine coolant inlet (1) after having positioned
a new gasket (2), so that the two reference hollow pins

are set against the crankcase.

63. Tighten the fastening screws (3) and (4) to the pre-

scribed torque.

NOTE: Before any assembly operation, always check that
the hole and the screw thread do not show any sign of wear

or dirt.

Description

Step

Value

Engine coolant inlet

2 screws
M10x1.5x130

43 +/-6 N'm

1 screw M10 x |43 +/- 6 N-m

1.5 x 70

2 screws M8 x |24 +/- 4 N-m

1.25 x 50

64. Fitboth a new sealing ring (2) lubricated with Vaseline
and a new sealing washer (3) on the injector (1).

65. Fitthe electro-injectors (1) on the cylinder head seats,
directed so that the fuel inlet hole (2) is facing the fuel

manifold seat (3) side.

66. Position the electro-injector fastening brackets and
screw in the screws without tightening them.

e
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212836
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67. Fit a new sealing ring (3) lubricated with Vaseline on
the fuel manifold (2) and fit it into the cylinder head
seat so that the positioning balls (5) coincide with the
relevant housing (4).

NOTE: Disassembled fuel manifolds (2) must not be used
again, but must be replaced with other new ones. The fuel
manifolds (2) in the engines have two positioning balls.

91572 29
68. Screw the fastening nuts (2) without locking them.

69. Tighten gradually and alternately the electro-injector
(4) fastening screws (1) to the prescribed torque in
four stages.

70. Tighten the fuel manifold (3) fastening nuts (2) to the
prescribed torque.

NOTE: During this operation, the injector (4) must be
moved so that the manifold is properly inserted into the
fuel inlet hole (3).

Quan-

Description tity Step Value
12 Phase 3,5+/-0,35N'm
Electro-injectors S,?/Irg “)’(s 1 Tighten :
125 212835 30
Phase 25°
2 Angle
tightening
Step 3 Angle |25°
tightening
Step 4 Angle |25°
tightening
Fuel manifolds on cylinder 6 nuts 55 +/-5N'm
M22x1.
head
5x9.5
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L nh =

71.

72.

73.

Screws
Carrier
Shafts
Rocker arms

~) (=)

(

70343 31

ROCKER ASSEMBLY COMPONENTS:

70344 32

SHAFT-ROCKER MAIN DATA

Check that shaft-rocker arm bushing surfaces are not
excessively worn or damaged.

Before assembly, check the rocker arm controls rods: | |

there should be no deformation; the spherical contact

seats with the rocker arm adjusting screw and the lift ' i:> [ | | [:\j<__

(arrows) should not present signs of seizure or wear | |

and replace them if they do.

122587 33

Intake and exhaust valve push-rods are identical and
are therefore interchangeable.
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74. Fit the rods (2).

75. Position bridges (1) on valves with marks (—) facing

76.

77.

the exhaust manifold.

Check that the tappet adjuster screws and retaining
nuts (3) are loose to prevent them sticking on the rods
when refitting the rocker assembly.

Install the rocker unit consisting of bracket (2), rockers
(1) shafts (5) and secure them to the cylinder head by
tightening the fastening screws (4) to the prescribed
torque.

Description Step Value
5 screws M8 x |24 +/- 4 N-m

Rocker assembly bracket 125 % 70
2 screws M8 x |24 +/- 4 N'-m

1.25 x 50

78.

79.

80.

The adjustment of the clearance between the rocker
arms and the intake and exhaust valves must be
strictly carried out using an Allen wrench (1), a
box-end wrench (3) and a feeler gauge (2).

Clearance shall be as follows:
. intake valves 0,25 +/- 0,05 mm;
« Exhaust valves 0,51 +/- 0,05 mm.

To carry out rocker arm - valve clearance adjustment
more quickly, proceed as follows:

.
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81. Rotate the crankshaft, balance the valves of cylinder
no. 1 and adjust the valves marked with an asterisk
as shown in the tables below:

cylinder n 1 2 3 4 5 6
intake - - * - * *
exhaust - * = * — *

82. Rotate the crankshaft, balance the valves of cylinder
no. 6 and adjust the valves marked with an asterisk
as shown in the tables below:

cylinder n 1 2 3 4 5 6
intake * * — * — —
exhaust * — * — * —

83. Check the conditions of the electrical wiring (5), if n
damaged, replace cutting the clips securing the wiring
to the support (2) and removing the screws (4) secur-
ing the support to the connectors (3). IR eI 4 "’"
0 \;'.“ @" ,I 1

;‘

84. Fit a new gasket (1) on the support (2).

I
& ||

s

-
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|

70352 37

85. Fitthe electro-injector wiring support (3) complete with
a new gasket (4) and tighten the screws (1), (7) and
(8) to the prescribed torque.

86. Connect the electrical wiring (6) to the electro-injec-
tors (5) and using a torque wrench tighten the secur-
ing nuts (2) to the specified torque.

NOTE: Before assembly, check that the thread on the holes
and the screws shows no sign of wear or dirt.

Description Quantity Value
Injector wiring support ’\ZISS?(F?V;SS 24 +/- 4N'm

Wiring on each electro-injector 12 nuts M4]1,5 +/- 0,25 N-m

212833 38
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87. Place a new gasket (2) on the tappet cover (1).

88. Screw the double-shank threaded screws (3) and (5)
into the wiring support (4).

89. Install the tappet cover (1) on the wiring support (4)
after having inserted a new gasket (2).

90. Tighten the fastening nuts (6) to the prescribed torque.

Description Step Value
6 nuts M8 x |20 +/-2N'm
1.25

Tappet cover

91. Fit the exhaust manifold (3)in position with the new
gasket (2) to the cylinder head (1) and tighten the fas-
tening screws (5) after having inserted spacers (4) to
the prescribed torque following the order and mode
shown in the figure below.

NOTE: Always replace the gaskets (2) with new spare
parts.

Check the thread of the fastening screws: it must not show
signs of wear or deposits of dirt.

Description Quantity Value
12 screws |55 +/- 3 N'm
Exhaust manifold M10x1.5
X65

Qr‘;\ “ S 3
: \L/, N e
- <y AN
ey ATk

214769 41
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209215

]

42

Diagram of the tightening sequence for the exhaust manifold fastening screws

A. Front side

92. Carefully clean the contact surfaces and apply a con-
tinuous sealant bead of LocTITE® 5970 (A IVECO
STD. 18-1733) to the surface of the cylinder head as
shown in the figure.

NOTE: Perfect seal is only obtained by cleaning accurately
the surface to seal.

Apply LocTITE® 5970 (A IVECO STD. 18-1733) to obtain
a bead of a few mm diameter.

It must be uniform (no grains), with no air bubbles and with
no thin areas or discontinuities.

Ensure that any imperfections are corrected immediately.
Do not use too much sealant to seal the joint.

If too much sealant is used it could come out from the sides
of the joint, causing the lubricant passage to clog.

After applying the sealant, the joint must be assembled im-
mediately ( 10 — 20 min).

93. Install the intake manifold (3) together with the boost
pressure and air temperature sensor (2) on the cylin-
der head and tighten the fastening screws (1) and (5)
to the prescribed torque.

Description Step Value

Intake manifold 7 screws M8 x |24 +/-4 N-m
1.25 x 25

3 screws M8 x |24 +/- 4 N-m
1.25 x 70

2 screws M8 x |24 +/- 4 N-m
1.25 x 50

Cao
_1 Yo

200211 43

212831 44
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94. Install the common rail and the high-pressure fuel de-
livery pipes as follows:

95. Install the common rail (6) on the intake manifold
(5) and manually tighten the threaded double-shank
shoulder screws (4).

96. Tighten the two central screws (4) to a torque of
0,1 N-m.

97. Fit the high-pressure fuel delivery pipes (2) and (10)
and manually tighten the hose couplings (1), (3), (8)
and (9) first from the common rail side and then from
the cylinder head side.

98. Tighten the hose couplings (1), (3), (8) and (9) to a . - ,
torque of 5 N-m, fist of all from the cylinder head side 212830 45
and then from the common rail side.

99. Tighten the threaded double-shank shoulder screws
(4) fixing the common rail (6) on the intake manifold
(5) to the prescribed torque.

100. tighten the hose couplings (1), (3), (8) and (9) to the
prescribed torque, first from the common rail side and
then from the cylinder head side.

NOTE: The high pressure fuel delivery pipes must be re-
placed each time they are disconnected. The flexible pipe
fittings must be tightened to the specified torque using a
wrench and a torque wrench.

Quan-
tity
12 cou- [Phase 10 N'-m
High-pressure fuel delivery | plings |1 Tighten
pipe from rail to injector M14 x

1.5

Description Step Value

Phase 55°
2 Angle
tightening
4 scr- 36 +/-5N-m
ews
M8x1.2
5x125

Common rail
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101. Make sure that the high-pressure fuel pump (4) is

| ! °
0= b gﬁé
suitably supported. » | %U N
102. Screw in the studs (5). Fit the high pressure fuel o A ‘

N
- - i 2
pump (4) complete with the mechanical pump, flange . - ol
and gear and tighten the fastening nuts (5) to the 0 : @J 0
specified torque. j \ { Ny
— 7 T o|&l
Description Step Value : D\ ]
High-pressure pump 3 nuts M8x8 |24 +/-4 N-m L—‘j ) U_/@ @
3 studs M8 x |11 +/-3 N'm @ 1 E( 0
1.25 x 50 m’%@ = 4
B ¥5s N

103. Install the stud, the support with a new sealing ring 5 .
and the camshaft timing segment speed sensor (6). |
Tighten the fastening nut (7) to the specified torque. @ :

Description Quantity Value 12825 46
1 nut with [12 N-m
Camshaft timing sensor stud M6
x 1

104. If present, install the power take-off (PTO) together
with the flange and the gear.

105. Fit the cover (2) after having inserted a new gasket
and tighten the fastening screws (1) and (3) to the
prescribed torque.

Description Quantity Value
2 screws |80 +/- 5 N-m
Power take-off cover M12x1.7
5x25

106. Fit the turbocharger (1):
107. screw the studs (4) onto the exhaust manifold (3).

108. Hold the turbocharger (1) and place it on the exhaust
manifold (3) correctly positioning a new gasket (2).

109. Tighten the fastening nuts (1) to the prescribed

torque.
Description Step Value
Turbocharger 145nuts M10 x |45 +/-2 N-m
4 studs M10 x |25 +/- 5 N-m
1.5 x42

268013 47
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110. Install the motorized throttle valve (8) onto the tur-
bocharger .

111. Turn the screw (7) and tighten the V-clamping collar
to a torque of.

Description Quantity Value
Turbocharger exhaust outlet to 1 screw |6 +/-1N-m
throttle valve M6 x 1 x50

112. Correctly position the water delivery pipe (2) to the
valve and tighten the connection (1) and the fitting

(3).

Description Quantity Value
4 screws |25 +/- 3 N-m
Throttle valve supporting bracket | M8 x 1.25
x 25

268012 48

113. Assemble the bracket (6) fixing the motorized throttle
valve (8) to the exhaust manifold (5) and tighten the
fastening screws (4) to the prescribed torque.

Description Quantity Value

4 screws |25 N-m

M8 x 1.25
X 25

Bracket fixing motorized throttle
valve to exhaust manifold

114. Install the motorized throttle valve water inlet and out-
let pipes as follows:

115. Fit the water return pipe union (8) and tighten the
fastening screws (3) to the specified torque.

116. Fit the lower-section water return pipe (7) and tighten
the fastening nut (4), connector (5) and screw (6) to
the prescribed torque.

117. Fitthe upper-section water return pipe (9) and tighten
the fastening nut (2) and connector (1) to the pre-
scribed torque.

Description Step Value . Q
Motorized throttle valve water 2 fittings M10 |20 N-m 6 ; = e LI 5
pipes x 1 il @ @ A)e
3 nuts M12 x |45 N-m o011 49
1.5
2 screws M8 x |23 +/- 2,3 N'-m
20

1 fitting M10 x |25 N-m
1

1 screw M8 x |23 +/-2,3N-m
16
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118.

119.

120.

121.

Fit the lubricant drain pipe (4) on the turbocharger,
screwing the fitting (7) onto the crankcase.

Screw the fastening screws (3) into the lower part of
the turbocharger, after fitting a new gasket.

Unscrew the screws (6) securing the pipe (4) to the
crankcase by means of the fastening collar.

Install the lubricant oil delivery pipe (2) from the up-
per part of the heat exchanger to the turbocharger
and tighten the hose couplings (1) and (5) to the pre-
scribed torque.

Description Step Value
Turbocharger lubrication oil 2nuts 11/16-/36 +/- 5 N-m
pipes 16 M16
2 screws M8 x |23 +/-2 N-m
1.25x 25
2 screws M8 x |23 +/-2 N-m
1.25x 16
122. Moisten the sealing gasket (2) of the oil filter (3) with

123.

124.

a thin layer of oil.

Manually tighten the oil filter (3) on the support (1)
until it comes into contact with the gasket (2).

Tighten the oil filter (3) further to the prescribed
torque using a specific tool.

Description Quantity Value

Oil filter

1 adapter |18 +/- 2 N-m
M27 x 2

125.

126.

127.

Operate the engine for a few minutes and then
recheck the level using the dipstick. Top up if neces-
sary to compensate for the oil used for refilling the
filtering cartridge.

Install the bracket (7) securing the alternator (5) and
tighten the screws (3), (4) and (6) to the prescribed
torque.

Fit the automatic belt tensioner (1) and tighten the
fastening screw (2) to the required torque.

Quan-
tity Value

Description Step

Automatic belt tensioner

1 screw 43 +/-6 N'm
M10 x

1.5x70

Alternator

1 screw M10|43 +/- 6 N-m
x 1.5 x 110

,'? \\
S

1 screw M10{43 +/- 6 N-m
x 1.5 x 20

1 screw M10|43 +/- 6 N-m

x 1.5 x 30

[~]

268009 50

209220 51

,/‘ >

DS

Y

 ‘ \ Q
J ‘fl g

‘\ < fﬁx;/\ \ P — @
N

215031 52

P4D32N1009_EN 26/05/2023
54.1 [54.01] / 149



‘ POWERTRAIN TECHNOLOGIES

ENGINE - ENGINE ASSEMBLY

128. Fit the Poly V belt (2) on the pulleys and guide roller.
129. Use the appropriate tool (6) on the automatic belt
tensioner (8) to fit the new belt (2) in the operating
position.
130. No further adjustments are required. The belt tension
(2) is adjusted automatically via the calibrated spring
in the automatic belt tensioner (8).
131. Correctly position the bracket (4) and tighten the
screws (1).
132. Correctly position the connection unit (2) and tighten
the nuts (3).
Description Step Value
Interface box 8 nuts M6 x1 [9+/-1N-m
2 screws 80 +/- 8 N'm
M12x1.75x25

133.

134.

135.

Fitthe ECU (1), together with the heat exchanger and
tighten the screws (2) to the prescribed torque.

If the rubber buffers are cracked or excessively de-
formed, replace them.

Install the low-pressure fuel pipe that connects the
fuel pre-filter to the engine management control unit
heat exchanger and connect the retainer.

Description Step Value

Engine controller

3 screws M8 x |14 N-m

1.25 x 45

215030 53

268010 54

Y
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268008 56

136. Connect the high-pressure fuel pipe (12) to the en-
gine block and tighten the fastening screws (6) and
(11) to the prescribed torque.

137. Connect the pipe (12) to the high-pressure pump and
the common rail and tighten the hose couplings (1)
to the specified torque.

NOTE: The high-pressure fuel pipe must always be re-
placed each time it is removed.

Description Q:;’Z/n- Step Value
Fuel pipe from high 2 fittings | Phase 10 N'm
pressure pump to Common | M14 x |1 Tighten
Rail 1.5
Phase 55°
2 Angle
tightening
1 screw 25N'm
M8 x
Fuel pipe from high 12025+;(
pressure pump to Common
Rail screw
M8 x
1.25 x
16

138. Fit the fuel return pipes (4) and (5) from the common
rail and injectors to the fuel filter bracket and connect
the retainers (2) and (3).

139. Fit the low-pressure fuel pipe (9) from the engine
control unit heat exchanger to the mechanical pump,
tighten the fastening screw (8) to the prescribed
torque and connect the retainers (7) and (10).
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140. To connect the low-pressure fuel pipe to the connec-
tion fitting, insert the quick-fit coupling (2) into the
connection fitting until the catch (3) engages.

NOTE: Check proper fuel pipe connection.

141. Correctly position the engine cable and close the
clips retaining the engine cable to the crankcase.
Connect the engine cable to the control unit (8), to
the motorised throttle valve actuator connector (2)
and to all the sensors and senders indicated in the
electrical equipment section.

116237 57

1 | |°@

142. Correctly position the bracket (2) and tighten the
screws (1) and (3).

=
Description Step Value 1
Bracket supporting air filter on | 1 screw M10 x |0 +/- 0 N-m
flywheel housing 1.5 x 20 \
2 screws 0+/-0Nm =
M12x1.75x25 A

268005 58
143. Correctly position the air filter (5) on the supporting
bracket (3) and tighten the nuts (4).

144. Tighten the screw collar (1) to the air pipe (2).

Description Quantity Value
- 2 screws [0 +/-0N-m
Air filter bracket M6 x 1 x 14

268004 59

REMOVING THE ENGINE FROM THE ROTATING STAND

145. To complete the engine assembily, it is necessary to
remove it from the rotating stand.

Tool / Material

Assemblies overhaul revolving stand (bearing capacity 1000 daN, 99322205
torque 120 daNm)
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146. Use a hoist with the tool to support the engine and
loosen the screws securing the brackets to the rotat-

ing stand.
Tool / Material
Rocking sling for removing/installing engine 99360595
Brackets fixing engine to revolving stand 99322205 99361037
Assemblies overhaul revolving stand (bearing capacity 1000 daN, 99322205
torque 120 daNm)

147. Disassemble the brackets from the engine after hav-
ing placed it correctly on a suitable support.

| Tool / Material

|Brackets fixing engine to revolving stand 99322205

199361037 |

COMPLETING ENGINE ASSEMBLY

148. Screw in the studs (4) and fit the electric starter motor
(2) into the flywheel housing (1). Tighten the fasten-
ing nuts (3) to the specified torque.

Description Step Value
. 3 screws M10 |43 +/-6 N'-m
Electric starter motor
x 1.5 x 50
3 nuts M10 x |43 +/-6 N-m
1.5

149. Fit the engine cable connecting it to the control unit
(6), to the motorised throttle valve actuator connector
(12) and to all the sensors and transmitters to which

it is connected.

215015

60
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268007 61

150. Place the fuel filter support (4) in position together
with the bracket, if present, and tighten the retaining
screws to the specified torque.

151. Connect the low- pressure fuel pipes (3) to the filter
support.

152. Reposition the pipes (5) and (6).

153. Connect the fuel temperature sensor and the
camshaft timing sensor electrical connections (2).

154. Fully screw the fuel filter (1) onto the fitting on the

mount by hand, then tighten the fuel filter to the spec-
ified torque.
Description Quantity Value
Fuel filter ;Azagip}eg 20 +/-2N'm 166072 62
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155. Position the fan (1), with the spacer.

Description Quantity Value
6 screws |24 +/-4 N-m
Fan M10x1.5
x130

156. Tighten the screws (2).

NOTE: The shape and size of the fan vary depending on
engine use.

The relative illustrations provide a general outline of the
work to be carried out.

However the procedures described are applicable anyway.

157. Correctly position the radiator unit (2) and tighten the

nuts (1).
Description Quantity Value
. 4 nuts M14|114,5 +/- 11,5 N-m
Radiator mount ¥ 2

158. Correctly position the protective grille (1) and tighten
the screws (2).

Description Quantity Value
12 screws |23 +/- 2 N'-m
Protective grille M8 x 1.25
x 20

—

/
]
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159. Correctly position the air inlet pipe (2) to the radiator. 3 =l /jj 5 o ' S
160. Tighten the screws on the collars (1) and tighten the = ==
screw (3) of the V-collar. 7 /
161. Correctly position the water outlet pipe (5) from the
thermostat. L 5
A A3 N o
162. Tighten the screws on the collars (6) and (4). @ gg ggggﬁggggugggﬁﬁégé]%% 0 g
0 0
Description Quantity Value ggggg 8000000089000000g8 0 §§§§§§§
Breather pipe collar on radiator 1 screw |[2,25 +/- 0,25 N-m (] 000
@_ OpAieRd i 0
o0 0
a0
i
Bk

163. Correctly position the water pipe to the radiator (3).

=)
i
N
N

il
i

164. Tighten the screws on the collars (2) and (4).

165. Correctly position the water pipe to the radiator (6).

166. Tighten the screws on the collars (1) and (5).

8
00
Description Quantity Value @ ® = ggsﬁﬁﬁﬁsgf%gggggggg

Breather pipe collar on radiator 1 screw |2,25 +/- 0,25 N-m ggggggﬁ Sgﬁﬂggggggggggggggg

0036658000000000800898
(000000000000008004%E8
(300056600000 R
000080000 2 R
(00088609A10000
(000000
000000

167. Connect the pipe (1) to the intake manifold (2) and
tighten the screws (3).

168. Connect the pipe (1) to the radiator unit and tighten
the relative collars (4).

Description Quantity Value
1 screw |24,5 +/-2,5N'm
Engine water inlet pipe collar M8 x 1.25
X 25
Air pipe collar 1 screw |6,05 +/- 0,45 N-m

D A Hlagugs

= )
00!

S| Wi

268000 68
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169. Connect the pipe (2) and tighten the screw (1) of the S
V-collar. =]
Description Quantity Value 5
Air pipe collar 1 screw |6,05 +/- 0,45 N-m

170. Correctly position the pipe (4) with the bracket (3) and
tighten the screw (2).

VUUUUULUUY

0000000083
M0
N

171. Connect the pipe (4) to the radiator unit and tighten
the relative collars (5).

Description Quantity Value
1 screw [24,5 +/-2,5N'm
Engine water inlet pipe collar M8 x 1.25
X 25
Air pipe collar 1 screw |6,05 +/- 0,45 N-m

267999 70

CHECKS AND INSPECTIONS

NOTE: The following checks must be performed after mounting the engine onto the genset. Check that all the fluids
are at the correct level before installing the engine.
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172.

Start the engine, leave it running just above the idling
speed, wait until the coolant reached the temperature
necessary to open the thermostat and then check:

- that there are no water leaks from the connecting
sleeves of engine cooling circuit pipes and cab
internal heating pipes, tighten the clamping collars
if required;

« thoroughly check the connections of the low-pres-
sure fuel pipe to the respective fittings;

- that there are no oil leaks between the cover and
the cylinder head, between the oil sump and the
engine block, between the heat exchanger oil filter
and the relevant housings and between the differ-
ent pipes in the lubricating circuit;

- that there are no fuel leaks from the fuel pipes;

« there are no air leaks from pneumatic pipes (if
present);

« Also check the correct operation of the warning
lights set on the instrument panel and of the
equipment disconnected when the engine was
removed,;

» carefully check and bleed the engine cooling
equipment with repeated bleeding operations.
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540480 ENGINE BREATHER - Overview

Product

Configuration

FAHGEG615C FAHGE615C*V001

ALL

FAHGEG615D FAHGE615D*V001

ALL

Oil vapours recirculation

Oil condensate
Oil vapours

Pre-separator
Exhaust to the outside (temporary)
Filter

Return to engine

PO DD~ o>
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The tappet cover houses the pre-separator (1) whose shape and position determines an increase in oil vapour outlet
speed and condenses a part of the vapours at the same time.

The condensate oil returns to the sump whereas the residual vapours are directed, collected and filtered in the blow-by
filter (3).

In the blow-by (3), part of the vapours condense and return to the oil sump whereas the remaining part is reintroduced
into the cycle through pipe (2).
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POWERTRAIN TECHNOLOGIES

540480 ENGINE BREATHER - Overview

H Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

OIL VAPOUR RECYCLING

250619 1

Tappet cover

Oil vapour breather

Oil vapour separator control valve
Qil vapour filter housing

Oil deflector

o wDnd =

The oil vapour recirculation circuit is used to decant and burn the breather gases from the crankcase.
These gases consist of a mix of air, fuel vapours and lubricant oil vapours.

The gases from the crankcase rise back up to the cylinder head and are then conveyed into a separator fitted inside
the tappet cover.

The separator is equipped with a diaphragm valve which allows:

- the condensation and recovery of the vapours;
- the lower part of the crankcase to be kept at the right vacuum value.
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540486 FILTER ELEMENT - Overview

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Components

250622 1

(A) Blow-by filter - (B) Control valve - (C) Oil baffle

Blow-by filter:

O Ring filter 539

O ORIing filter 0176 - 24
Washer - Belleville
Filter O-ring

Filter

Flexible pipe connection
Nut

N o o bk ow =

Control valve:

1. Gasket O-ring regulator
2. Dust and upper regulator
3. Diaphragm valve
4. Lower adjustment spring
5. BTM adjustment
6. Upper adjustment spring

BLOW-BY FILTER
Flow rate of the blow-by filter <180 L/min
CCV filter efficiency > 80%
Operating temperature -30—-+120°C
Qil drain valve 309
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OIL PRESSURE
Operating range of pressure relief valve 65 — 120 mbar
Max. flow rate <120 L/min

The oil baffle prevents loss of the lubricant, retaining the fluids and at the same time, protecting against the introduction
of hazardous foreign bodies.
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540410 ENGINE BLOCK - Check

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

1. Once the engine is disassembled, thoroughly clean the
cylinder-crankcase assembly.

2. Use the suitable rings to handle the cylinder assembly.
3. Carefully inspect the crankcase for cracks.

4. Check the condition of casting hole plugs. If the caps
are rusted or there is any doubt over the efficiency of
the seal the produce, replace the caps with new ones.

5. Inspect the surfaces of the cylinder sleeves; they
should not be scored, seized, ovalised, conical or worn
to excess.

6. The internal diameter of the cylinder liners is checked
to ascertain the extent of ovalisation, taper and wear,
using the bore meter (1) fitted with a dial gauge previ-
ously reset on the ring gauge (2) of the diameter of the
cylinder liner.

NOTE: If the ring gauge is not available, use a micrometer
for zero-setting.

7. Measurements shall be performed on each cylinder, at
three different heights in the barrel and on two planes
perpendicular with each other: one parallel to the lon-
gitudinal axis of the engine (A) and the other perpen-
dicular to it (B); the greatest wear is usually found to be
on this surface and during the first measurement.

8. Should ovalisation, taper or wear be found, bore and
grind the cylinder liners. Refacing of the cylinder
sleeves should be performed in relation to the diam-
eter of the pistons supplied as spare parts, which are
upsized by 0,4 — 0,8 mm of the nominal value and to
the prescribed assembly clearance.
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9. Check main bearing housings as follows:

104,012£0,012Q
NOTE: When refacing, all pipes must have the same in- g suiarswi
crease ( 0,4 — 0,8 mm). o O[sois
Rz 15,0 ISO CUT OFF 2,5 ” ” ~30°
10. fit the main bearings caps on the supports without t ]
bearings; il = ~C 254309
— \ "
11. tighten the fastening screws to the specified torque; =\ | ;
Ny b
12. use the proper internal gauge to check whether the NS . / astan)
housing diameter is falling within the specified value. \2 SN Y
- Q \
13. Replace crankcase if higher value is found. A \Y \
i /‘

107804 3
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540430 OIL SUMP - Remove

Product

Configuration

FAHGE615C FAHGE615C*V001

ALL

FAHGE615D F4AHGE615D*V001

ALL

N67TEVP N67TEVP01.00
N67TEVP N67TEVP02.00

ALL
ALL

N67TEVP N67TEVP05.00
N67TEVP N67TEVP06.00

ALL
ALL

1. Position an appropriate container for the oil collection
under the sump in line with the drain plug .

2. Open the oil filler on the cylinder head and remove the
dipstick to aid the flow of oil.

3. Unscrew the drain plug and let the oil in the sump drain

out completely.

NOTE: It is recommended to drain the engine oil when hot.

4. Unscrew the screws (2) then remove the plate (3) and

oil sump (1), recovering the gasket.

Description

Step

Value

QOil sump

14 screws M8
x 1.25 x 40

27 -30N'm

4 screwsM8 x
1.25 x 45

27 -30N'm

e
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540430 OIL SUMP - Install

i Product Configuration
FAHGEG615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Description Step Value
Oil sump 14 screws M8 x 1.25 x40 |27 — 30 N-m
4 screwsM8 x 1.25 x 45 27 — 30 N-m

1. Position the gasket (1) on the oil sump (2).
NOTE: If the gasket is not faulty, it can be reused.

2. Fitthe oil sump (2) in position on the crankcase (5) and

apply the relevant plate (4) to it.

3. Tighten the fastening screws (1) and (3) to the pre- | '

scribed torque.

4. Using a new gasket, tighten the drain plug and then fill

it with clean oil.

74770 1

Description Step Value

) 14 screws M8 |27 — 30 N'-m
Oil sump x 1.25 x 40

4 screwsM8 x |27 — 30 N'-m
1.25 x 45

General prescriptions

For correct engine operation, only use recom-

mended oils or oils with the required characteris-
tics. Failure to observe these indications will void

@ the service guarantee.

Failure to comply completely or partially with these
requirements may result in the risk of serious dam-
age to the engine and may even, on occasion, in-

validate the warranty

5. Check the oil level using the dipstick: the level must
come close to the MAX notch which can be seen on

the dipstick.

6. If this is not the case, top-up as necessary.

212841 2
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540480 ENGINE BREATHER - Replace

Product Configuration

FAHGE615C FAHGE615C*V001 ALL
FAHGE615D F4AHGE615D*V001 ALL

Blow-by filter replacement

Hazard warning

Before starting, make sure you have suitable PPE
A (gloves, shoes, glasses, overalls).

Failure to comply with these prescriptions can re-

sult in the risk of serious injury

ing, filtering and condensing lubricant oil vapours.

1. The blow-by filter was devised and designed for collect- AR (IS
|

2. Only proceed with the engine stopped and at a low
temperature, so as to avoid the risk of burning.

3. Unscrew the fastening screws (1) and remove the
Blow-by filter cover (2).

4. Replace and install the two cartridge filters (3) included
in the filtering unit (2).

5. Fit the blow-by filter cover (2) and tighten the fastening
screws (1).

NOTE: The blow-by filter was designed to collect, filter and
condensate the lubricant vapours. N NS/ Y T
Carry out the procedure only while the engine is OFF and

at a low temperature to prevent the risk of burns.

g B VAR AN GG
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540480 ENGINE BREATHER - Replace

B Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Blow-by filter change

Hazard warning

Before starting, make sure you have suitable PPE
A (gloves, shoes, glasses, overalls).

Failure to comply with these prescriptions can re-

sult in the risk of serious injury

1. Only proceed with the engine stopped and at a low
temperature, so as to avoid the risk of burning.

2. Loosen the ring nut (1) and remove the breather pipe
(2), by rotating it to release it from the bayonet coupling.

3. Unscrew the self-locking screws (1) securing the oil
baffle (5), control valve (2) and filter element (3) to the
tappet cover (4) and remove it together with the other
elements.

4. Fit the control valve with a new O-ring together with the
filter element and tighten the new screws to a torque of
6 N-m.

5. Partially screw in the ring nut on the filter element, insert
the pipe rotating it to until the filter element engages
with the bayonet connection.

6. Complete the tightening of the ring nut.

254421

254422

1

2
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540480 ENGINE BREATHER - Check

Product Configuration

FAHGE615C FAHGE615C*V001 ALL
FAHGE615D F4AHGE615D*V001 ALL

Hazard warning

Before starting, make sure you have suitable PPE
(gloves, shoes, overalls).

Failure to comply with these prescriptions can re-
sult in the risk of serious injury

1. Only proceed when the engine is not running. N A == |

2. Unscrew the fastening screws (1) and remove the
Blow-by filter cover (2).

Ny

3. Carefully clean the internal surfaces and the two car-
tridge filters (3) in the filter unit.

4. Refit the parts and tighten the screws.

g B VA ANV
: L

PN AR

209217 1
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540480 ENGINE BREATHER - Check

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Hazard warning

Before starting, make sure you have suitable PPE
A (gloves, shoes, overalls).

Failure to comply with these prescriptions can re-

sult in the risk of serious injury

Only continue of the engine is not running and is at a
low temperature, to prevent the risk of burns.

1. Check that the filter element is completely free of de-
posits. Otherwise, replace it.

General prescriptions

Dispose of consumable materials and the parts in

contact with them (for example filters) in accor-
A dance with the law. The workshops of the FPT

Service Network are equipped for this purpose.

Correct behavior will ensure that vehicle is used

as environmentally friendly as possible

P4D32N1009_EN 26/05/2023
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540480 ENGINE BREATHER - Remove

Product Configuration

FAHGE615C FAHGE615C*V001 ALL
FAHGE615D F4AHGE615D*V001 ALL

1. Position a suitable container to collect the oil.

2. Unscrew the fastening screw (1), loosen the retaining
clamps (4) and remove the blow-by breather pipe (3).

3. Unscrew the connectors (2) and (6) and remove the oil
return pipe (5).

4. Unscrew the fastening screws (7) and remove the
blow-by filter (8).

Description Quantity Value
Blow-by breather plate 1MSGC:(e\1N 10 +/-2N-m
Blow-by breather pipe I\i1ﬁ2tti(n§];,55 20 +/- 4N'm
Blow-by filter 3 '\/Tgrfvzs 10 +/- 2N-m

212828 1
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540480 ENGINE BREATHER - Remove

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Prior operation:

ENGINE SUPPLY AIR FILTER - Remove (50.51)
Prior operation:

ROCKER COVER - Remove (54.06)

1. Unscrew the screw (3) and remove the baffle (2) .

2. Remove the blow-by filter (1) after having unscrewed
the plug on the upper part of the cover (5) with the
relevant pipe .

3. Remove the oil vapour separator control valve (4).

267321 1
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540480 ENGINE BREATHER - Install

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
Description Quantity Value
Blow-by breather pipe 2 fittings M12 x 1.5]20 +/- 4 N-m
Blow-by breather plate 1screw M6 x 1 |10 +/-2N-m
Blow-by filter 3 screws M6 x 1 |10 +/- 2 N-m

1. Fitthe blow-by filter (8) in position on the flywheel hous-
ing and tighten the fastening screws (7) to the specified
torque.

2. Install the oil return pipe (5) with new copper washers
and tighten the fittings (2) and (6) to the prescribed 9 i ) S KE
torque o ~ a-§ B _»\v?,;/ /Q@"iﬁ

3. Insert the blow-by breather pipe (3) in the union located
on the timing gear case and fasten it with the clips (4).
Tighten the screw (1) fastening the tappet cover to the
specified torque.

Description Quantity Value
Blow-by breather plate 1M360;9\1N 10 +/-2N'm
Blow-by breather pipe ﬁ1fi2tti(n$.s5 20 +/-4N-m
Blow-by filter 3NTgr:V¥S 10 +/-2N-m

212828 1
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540480 ENGINE BREATHER - Install

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

1. Fit the blow-by filter (1) with the relative pipe screwing
the plug onto the top part of the tappet cover (5).

2. Fit the oil vapour separator control valve (4).

3. Fit the baffle (2) and tighten the screws (1).

267321 1

Next operation:

ROCKER COVER - Install (54.06)

Next operation:

ENGINE SUPPLY AIR FILTER - Install (50.51)
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540610 CYLINDER HEAD - Remove

Product

Configuration

FAHGE615C FAHGE615C*V001 ALL

FAHGE615D F4AHGE615D*V001 ALL

1. Remove the engine cable as described in the proce-
dure ENGINE CABLES - Remove (76.91).

2. Remove the thermostat as described in the procedure
THERMOSTAT - Remove (54.32).

3. Remove the Common Rail as described in the proce-
dure HIGH PRESSURE ACCUMULATOR - Remove
(77.45).

4. Remove the rocker arm assembly as described in the
procedure ROCKER ARM ASSY - Remove (54.12).

5. Remove the injectors as described in the procedure
INJECTOR - Remove (77.50).

6. Remove the turbocharger as described in the proce-
dure TURBO CHARGER - Remove (54.24).

7. Remove the exhaust manifold as described in the pro-
cedure EXHAUST MANIFOLD - Remove (54.07).

8. Remove the intake manifold as described in the proce-
dure INTAKE MANIFOLDS - Remove (54.07).

9. Unscrew the retaining screws, hook metal cables onto /
the brackets (1) and remove the cylinder head (2) from lé
the engine block using a hoist. /

10. Remove the cylinder head gasket.

W/
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ENGINE - CYLINDER HEAD ASSEMBLY

540610 CYLINDER HEAD - Remove
=] Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Prior operation:

RADIATOR GRILLE - Remove (50.60)
Prior operation:

RADIATOR - Remove (50.60)

Prior operation:

FAN - Remove (54.34)

Prior operation:

ENGINE CABLES - Remove (76.91)
Prior operation:

WATER PUMP DRIVE BELT - Remove (54.34)
Prior operation:

TURBO CHARGER - Remove (54.24)
Prior operation:

PIPES - Remove (54.20)

Prior operation:

EXHAUST MANIFOLD - Remove (54.07)
Prior operation:

INTAKE MANIFOLDS - Remove (54.07)
Prior operation:

ENGINE SUPPLY AIR FILTER - Remove (50.51)
Prior operation:

ROCKER COVER - Remove (54.06)
Prior operation:

INJECTOR - Remove (77.50)

Prior operation:

ROCKER ARM ASSY - Remove (54.12)

1. Unscrew the screws (6) and remove the automatic belt
tensioner (7).

2. Loosen the screws (5) and remove the spacer (4) for
the fan coupling together with the pulley (3).

3. Unscrew the screws (2).

4. Remove the fan support (1).

Quan-

Description tity Step Value
Screw for belt tensioner 1xM10 43 +/-6 N'm
4898548 x 1.5

, : G@/

202429 1
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POWERTRAIN TECHNOLOGIES

5. Unscrew the screws (1) and (4).

6. Using the lifting eyelets (2), remove the cylinder head
together with all the elements relating to the timing
gear: Intake valve; Exhaust valve; Valve spring; Wash-
ers; Cotters.

7. Recover the gasket (3).

Description Step Value

Phase 1 M12 x |35 +/- 5 N-m
1.75 x 130
Phase 2 M12 x [90°
1.75 x 130
Phase 3 M12 x [90°
1.75 x 130
Phase 1 M12 x |55 +/- 5 N-m
1.75 x 150
Phase 2 M12 x [90°
1.75 x 150
Phase 3 M12 x [90°
1.75 x 150

Cylinder head fastening screws

214305

2
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ENGINE - CYLINDER HEAD ASSEMBLY

540610

CYLINDER HEAD - Install

3 Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
Description Quantity Step Value
Cvlinder head 14 screws M12 |Phase 1 Tighten 55 +/- 5N-m
y x 1.75 x 150
Phase 2 Angle 90°
tightening
Phase 3 Angle 90°
tightening
Tool / Material
|99360595

Rocking sling for removing/installing engine

1. Use suitable lifting hooks (1) and (2) in order to lift and fit
the cylinder head (5) on the crankcase (4) after having
inserted a new gasket (3) by using a hoist with the tool.

NOTE: Clean the cylinder head (8) and engine block (4)
contact surfaces.

There are two types of cylinder head gaskets:

- Type A thick 1,25 mm

- Type B 1,15 mm thick.

Check the average protrusion S of the pistons: If S >
0,40 mm, use type A gasket.

If S < 0,40 mm use gasket type B.

Keep the new cylinder head gasket clean.

Arrange a new cylinder head gasket (3) on the engine block
with the marking "TOP" facing the head.

The arrow shows the point where the gasket thickness is
given.

| Tool / Material |
[ Rocking sling for removing/installing engine ] 99360595 |

2. If the valves have been removed from the head, refit
them before refitting the head on the crankcase.

212839

1
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3. After having correctly positioned the gasket on the
crankcase, assemble the cylinder head (2) and tighten
a set of fastening screws (1) and (3) in three steps, fol-
lowing the order and mode shown in the figure below.

NOTE: The screws (1) and (3) must be tightened following
a "spiral" pattern starting in the middle and going outwards.

Description Qtliltay n- Step Value
12 Phase 35+/-5N'm
screws |1 Tighten
Cylinder head M12 x
1.75 x
130
Phase 90°
2 Angle
tightening
Phase 90°
3 Angle
tightening
14 Phase 55 +/-5N'm
screws |1 Tighten
Cylinder head M12 x
1.75 x
150
Phase 90°
2 Angle
tightening
Phase 90°
3 Angle
tightening
© 200 120 40 50 13 20
124Q 160Q 80 10 90 I17T@ 250
' + + + + + + :
1230 150 70 10 100 1IEQ 260
: 190 1O 30 60 140 220 :
A
70476 3
Diagram of the tightening sequence for the cylinder head fixing screws
A. Front side

Install the intake manifold as described in the proce-
dure INTAKE MANIFOLDS - Install (54.07).

5. Install the exhaust manifold as described in the proce-
dure EXHAUST MANIFOLD - Install (54.07).

6. Install the turbocharger as described in the procedure
TURBO CHARGER - Install (54.24).

7. Install the injectors as described in the procedure IN-
JECTOR - Install (77.50).

8. Fit the rocker arm assembly as described in the proce-
dure ROCKER ARM ASSY - Install (54.12).

9. Install the Common Rail as described in the procedure
HIGH PRESSURE ACCUMULATOR - Install (77.45).

10. Install the thermostat as described in the procedure
THERMOSTAT - Install (54.32).

11. Fit the engine cable as described in the procedure
ENGINE CABLES - Install (76.91).

212838

2
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ENGINE - CYLINDER HEAD ASSEMBLY

540610

CYLINDER HEAD - Install

i Product Configuration
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Description Quantity Step Value
. . Phase 1 M12 x 1.75 x |35 +/- 5N-m
Cylinder head fastening screws 130
Phase 2 M12 x 1.75 x  |90°
130
Phase 3 M12 x 1.75 x  |90°
130
Phase 1 M12 x 1.75x |55 +/- 5N'm
150
Phase 2 M12 x 1.75 x |90°
150
Phase 3 M12 x 1.75 x |90°
150
Screw for belt tensioner 4898548 1xM10 x 1.5 43 +/- 6 N-m

1. Correctly position the gasket (1) on the monobloc.

NOTE: Check that the block contact surface is clean.

Do not moisten the gasket.

It is recommended that the

gasket is kept in its packaging until it is fitted on the head.
The gasket is to be fitted in such a way that the writing on
the gasket can be read as shown in the figure.

NOTE: With piston protrusion equal to or less than 0.4, fit
a gasket with a thickness of 1.15. With piston protrusion
greater than 0.4, fit a gasket with a thickness of 1.25.

NOTE: If the valves have been removed from the head,
they must be refitted before assembling the head on the

block.

2. Position the cylinder head (3) on the monobloc.

3. Tighten the screws (1) and (4).

Description

Step

Value

Cylinder head fastening screws

Phase 1 M12 x
1.75 x 130

35 +/-5N‘m

Phase 2 M12 x
1.75 x 130

90°

Phase 3 M12 x
1.75 x 130

90°

Phase 1 M12 x
1.75 x 150

55 +/- 5N-m

Phase 2 M12 x
1.75 x 150

90°

Phase 3 M12 x
1.75 x 150

90°

4. Fit the bolts on the engine head.

5. The bolts must be tightened following a "spiral" pattern,
starting from the bolts in the centre and moving out-
wards. Tighten the bolts in a number of steps until they

are correctly tightened.

214306
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6. Correctly position the fan support (1) and tighten the
screws (2).

7. Position the spacer (4) for the fan coupling together with
the pulley (3).

8. Tighten the screws (5).

9. Position the automatic belt tensioner (7) and tighten the

screws (6).
o Quan-
Description tity Step Value
Screw for belt tensioner 1 xM10 43 +/-6 N'm
4898548 x 1.5

¥ o \sm
e

202429 4

Next operation:

ROCKER ARM ASSY - Install (54.12)
Next operation:

INJECTOR - Install (77.50)

Next operation:

ROCKER COVER - Install (54.06)
Next operation:

ENGINE SUPPLY AIR FILTER - Install (50.51)
Next operation:

INTAKE MANIFOLDS - Install (54.07)
Next operation:

EXHAUST MANIFOLD - Install (54.07)
Next operation:

PIPES - Install (54.20)

Next operation:

TURBO CHARGER - Install (54.24)
Next operation:

WATER PUMP DRIVE BELT - Install (54.34)
Next operation:

ENGINE CABLES - Install (76.91)
Next operation:

FAN - Install (54.34)

Next operation:

RADIATOR - Install (50.60)

Next operation:

RADIATOR GRILLE - Install (50.60)

P4D32N1009_EN 26/05/2023
54.3 [54.06] / 182



(/Fpr ENGINE - CYLINDER HEAD ASSEMBLY

540610 CYLINDER HEAD - Check

Cylinder head hydraulic seal check
1. Check the hydraulic seal using a suitable tool.

2. Using a pump inject water heated to ~ 90 °C and with
the pressure of 2 — 3 bar.

3. Replace the casting hole plugs (1) if they are found
to leak, using a suitable drift for their disassembly -
assembly.

NOTE: Before refitting, smear the plug surfaces with water-
repellent sealant.

4. Replace if there are any leaks from the cylinder head.
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540610 CYLINDER HEAD - Check

Prior operation:
VALVES - Disassemble (54.06)

Cylinder head contact surface check

1. Distortion found along the whole cylinder head must not
exceed 0,20 mm.

2. If higher values are found grind the cylinder head ac-
cording to values and indications shown in the following
figure.

3. Check that the nominal thickness (A) of the cylinder 7 25x25|C
head is 105 +/- 0,25 mm, the maximum removal of the
metal must not exceed thickness B of 0,13 mm.

NOTE: After regrinding, check that the recess value of the
valves. Regrind the valve seats if necessary to obtain the
specified value.

03 TOTAL O
" lo.01/50x50]
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ENGINE - CYLINDER HEAD ASSEMBLY

540630 ROCKER COVER - Remove

Product

Configuration

FAHGEG615C FAHGE615C*V001

ALL

FAHGEG615D FAHGE615D*V001

ALL

1. Unscrew the screw (1). Loosen the flexible clip (2) and
remove the oil vapour recirculation pipe (3).

2. Unscrew the fittings (4) and remove the pipe (5).

the relative gasket (3).
4. Unscrew the threaded double-shank screws (4) and (6)

3. Unscrew the fastening nuts (2) and (7) and remove the
tappet cover (1) from the wiring support (5), retrieving ~
B

from the wiring support (5).

Description

Step

Value

Tappet cover

6 nuts M8 x

1.25

20 +/-2N'm

212832 2
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ENGINE - CYLINDER HEAD ASSEMBLY

540630

Product

ROCKER COVER - Remove

Configuration

N67TEVP N67TEVP01.00

ALL

N67TEVP N67TEVP02.00

ALL

N67TEVP N67TEVP05.00

ALL

N67TEVP N67TEVP06.00

ALL

1. Unscrew the screws on the collars (1) and (2).

2. Disconnect the water pipe (3) from the radiator unit.

Description

Quantity

Value

Breather pipe collar on radiator

1 screw

2,25 +/- 0,25 N-m

3. Unscrew the screw of the collar (1).

Description Quantity Value
. e 1 screw |3,25 +/- 0,25 N-m
Pipe between blow-by and air filter M20 x 35

4. Disconnect the collars (3) from the engine cable.

5. Unscrew the fastening screws (2) and remove the tap-

pet cover (4) together with the gasket.

Description

Step

Value

Tappet cover

6 nuts M8 x
1.25

20 +/-2N'm

N

i N

3)

]
00
i (1

uuuuuuuuuuu

2880~ 0003000600080
8000000080000009

53300000000090988
0000000080R4288 :
HUDD C

2
0000

0
0

DD
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268019 2
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540630 ROCKER COVER - Install

Product Configuration

FAHGEG615C FAHGE615C*V001 ALL

FAHGEG615D FAHGE615D*V001 ALL

1. Place a new gasket (2) on the tappet cover (1).

2. Screw the double-shank threaded screws (4) and (6)
into the wiring support (5).

3. Install the tappet cover (1) on the wiring support (5)
after having inserted a new gasket (3).

4. Tighten the fastening nuts (2) and (7) to the prescribed
torque.

Description Step Value
6 nuts M8 x |20 +/-2 N-m
1.25

Tappet cover

5. Place the pipe (5) in position with new copper washers
in the fittings (4) on the tappet cover and on the tim-
ing case. Then tighten the fittings (4) to the specified
torque.

6. Place the oil vapour recovery pipe (3) into the coupling
located on the timing case and secure it with the elastic
strap (2).

7. Insert the upper coupling of the oil vapour pipe (5) with
a new seal ring, into the seat on the tappet cover and
tighten the screw (1).

P4D32N1009_EN 26/05/2023
54.3 [54.06] / 187



(/Fpr ENGINE - CYLINDER HEAD ASSEMBLY

540630 ROCKER COVER - Install

B Product Configuration

N67TEVP N67TEVP01.00 ALL

N67TEVP N67TEVP02.00 ALL

N67TEVP N67TEVP05.00 ALL

N67TEVP N67TEVP06.00 ALL

Description Quantity Step Value

Breather pipe collar on radiator 1 screw 2,25 +/- 0,25 N'm

Pipe between blow-by and air filter 1 sc)r(e\glsMZO 3,25 +/-0,25N'm
Tappet cover 6 nuts M8 x 1.25 20 +/-2N'm

1. Fit a new gasket on the tappet cover (4).

2. Correctly position the tappet cover and tighten the fas-
tening nuts (2) to the specified torque.

Description Step Value

Tappet cover 162?“3 M8 x |20 +/-2N-m

3. Connect the collars (3) to the engine cable.

4. Connect the connection pipe between the blow-by filter
and the air filter and tighten the screw on the collar (1).

Description Quantity Value

. - 1 screw |3,25 +/- 0,25 N-m
Pipe between blow-by and air filter M20 x 35

268019 1

5. Connect the water pipe (3) to the radiator unit. = o I 1= @
6. Tighten the screws on the collars (1) and (2). = ==
Description Quantity Value
Breather pipe collar on radiator 1 screw |2,25 +/- 0,25 N-m
=)
0 Qp,
i
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5000000089000008 i §§§§§§
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540661 VALVE SEAT - Check

i Product Configuration
FAHGEG615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Prior operation:
VALVES - Disassemble (54.06)

Checking valve stem and valve guide clearance and valve centring

1. Insert the valve (2)in its seat and let the head protrude
about ten millimetres.

2. The checks are made using a magnetic stand dial
gauge (1) positioned as shown, the assembly clear-
ance is: 0,032 — 0,072 mm.

3. Making the valve (2) turn, check that the run out error
is no greater than 0,03 mm.

4. If there is an excessive radial clearance or centring er-
ror, recheck the valve dimensions and replace the worn
parts.
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540634 CYLINDER HEAD TOP - Remove

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Removal of electro-injector wiring support

1. Remove the tappet cover as described in the procedure
ROCKER COVER - Remove (54.06).

2. Disconnect the engine cable from the connectors of the
injector wiring as described in the procedure ENGINE
CABLES - Remove (76.91).

3. Remove the nuts (2) and disconnect the electrical ca-
bles (6) from the electro-injectors (5).

4. Unscrew the screws (1), (7) and (8) and remove the
electro-injector wiring support (3) complete with gasket

(4).

Description Quantity Value
Injector wiring mount 7 SCrews |24 +/-4 N-m
M8 x 1.25
Wiring on each electro-injector 12 nuts M4]1,5 +/- 0,25 N-m

212833 1
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ENGINE - CYLINDER HEAD ASSEMBLY

540634 CYLINDER HEAD TOP - Install

=] Product Configuration
FAHGEG615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Description Quantity Value

Engi . - 3 screws M6 x |5 +/-1N-m

ngine cable connector on injector wiring mount 1% 16
Injector wiring mount 7 screws M8 x 1.25|24 +/- 4 N-m
Wiring on each electro-injector 12 nuts M4 1,5 +/- 0,25 N-m

Refitting electro-injector wiring support

1. Check the condition of the wiring (3), if damaged, re-
place it by cutting the collars (4) and removing the
screws (5) securing the support to the connectors (6).

2. Open a new collar (4), insert the new cable (3), close
the collar and fit it into its eat on the support (2).

3. Tighten the screws (5) to the specified torque.

Description Quantity Value
Engine cable connector on injector | 3 screws |5 +/-1 N-m
wiring mount M6 x 1x16

4. Fit a new gasket (1) on the support (2).

5. Fit the injector wiring mount (3) complete with a new
gasket (4) and tighten the screws (1), (7) and (8) to the
specified torque.

6. Connect the electrical wiring (6) to the electro-injectors
(5) and using a torque wrench tighten the securing nuts
(2) to the specified torque.

NOTE: Before assembly, check that the thread on the holes
and the screws shows no sign of wear or dirt.

Description Quantity Value

7 screws |24 +/-4 N-m

Injector wiring mount M8 x 1.25

Wiring on each electro-injector 12 nuts M4{1,5 +/- 0,25 N-m

7. Connect the engine cable as described in the proce-
dure ENGINE CABLES - Install (76.91).

8. Fit the tappet cover as described in the procedure
ROCKER COVER - Install (54.06).

267944

212833

1
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(/FPT ENGINE - CYLINDER HEAD ASSEMBLY

540662 VALVES - Disassemble

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Tool / Material
Engine valves remover/installer |99360268

Disassembling valves

1. Before removing the valves from the cylinder head,
number them so that they can be re-installed in the
same positions they were removed from if they are to
be re-used.

(1)Intake valves
(2)Exhaust valves
(A)Intake side

(S)Exhaust side
NOTE: The intake (1) and exhaust (2) valves have the

same size heads. The central slot (—) of the exhaust valve
head (2) distinguishes it from that of the intake valve (1).

070319A 1

2. The removal of the valves is carried out with a specific
tool (1) exerting pressure on the washer (3) so that
when the springs (4) are compressed, it is possible to
remove the cotters (2), then the washer (3) and the
springs (4).

| Tool / Material |
| Engine valves remover/installer | 99360268 |

3. Repeat this operation for all the valves.

4. Turn the cylinder head upside down and remove the
valves (5).

5. Remove the sealing rings (1), (2)from the relative valve
guides.
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‘ POWERTRAIN TECHNOLOGIES

ENGINE - CYLINDER HEAD ASSEMBLY

540662 VALVES - Measure

Product

Configuration

FAHGEG615C FAHGE615C*V001

ALL

FAHGEG615D FAHGE615D*V001

ALL

N67TEVP N67TEVP01.00
N67TEVP N67TEVP02.00

ALL
ALL

N67TEVP N67TEVP05.00
N67TEVP N67TEVP06.00

ALL
ALL

6.970
6.990

6.990
7.010

162247 1

INTAKE AND EXHAUST VALVE MAIN DATA
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(/,",.—pr ENGINE - CYLINDER HEAD ASSEMBLY

540662 VALVES - Cleaning

i Product Configuration
FAHGE615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL

Prior operation:
VALVES - Disassemble (54.06)

Removing carbon deposits, checking and grinding valves

1. Remove all carbon deposits from the valves using a
wire brush.

2. Check that the valves show no signs of seizing, scoring
or cracking.

3. Regrind the valve seats, if required, removing as little
material as possible.

W/
) 5 /1"

\
\ /ﬂk

NS

4. Check the valve stem (1) using a micrometer (2). The
value should be between 6,990 — 7,010 mm.

18882 2
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(/,",.—pr ENGINE - CYLINDER HEAD ASSEMBLY

540662 VALVES - Assemble

B Product Configuration
FAHGEG615C FAHGE615C*V001 ALL
FAHGE615D FAHGE615D*V001 ALL
N67TEVP N67TEVP01.00 ALL
N67TEVP N67TEVP02.00 ALL
N67TEVP N67TEVP05.00 ALL
N67TEVP N67TEVP06.00 ALL
Tool / Material
Engine valves remover/installer [99360268

Valve fitting

1. Lubric