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

Sections withmechanical contents include technical data, tightening torque collections, tool lists, assembly connections - disconnec-
tions, overhauls at the bench, troubleshooting and scheduled maintenance.

On sections or parts of the electric/electronic system section there are the descriptions of the electric network and the electronic
systems of the assembly, wiring diagrams, electric characteristics of components, component codes and troubleshooting relative
to the control units specific to the electric system.

Section 1 describes the engine operation and its general features.
Section 2 describes the type of fuel supply and the engine operating diagrams.
Section 3 refers specifically to the electrical equipment and regards wiring, electrical and electronic appliances which differ depen-
ding on use.
Section 4 describes scheduled maintenance and specific overhauling.
Section 5 deals with removal-refitting operations of the main components of the engine.
Section 6 describes the general mechanical overhaul of the engine fitted on the rotating stand.
Section 7 provides the technical specifications of the engine such as data, fitting clearance and tightening torques.
Section 8 deals with the equipment required for carrying out the operations.

The appendix provides a list of the general safety regulations which all operators, whether installers or maintenance technicians,
must comply with to prevent any serious injury.

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.

General danger

Includes the dangers of both above described signals.

Risk of serious damage to the assembly

The partial or total non-observance of these instructions could cause serious damage to the assembly and may nullify
the warranty.

Environmental protection

Indicates correct behaviour in order for the assembly use to be as environmentally friendly as possible.

Danger for persons

Missing or incomplete observance of these prescriptions can cause serious danger for persons’ safety.

SYMBOLS - Warnings

Indicates an additional explanation for a piece of information.

!

NOTA

GENERAL INFORMATION

Service operations

Example:

α

Tighten to torque
Tighten to torque + angle value

Ø 1 = Housing for connecting
rod small end bush.

Ø 2 = Housing for connecting
rod bearings

Ø 1

Ø 2
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Removal
Disconnect

Intake

Refitting
Connect

Exhaust

Disassembly
Dismantling

Operation

Assembly
Assemble ρ Compression ratio

Tighten to the specified torque
Tolerance
Weight difference

α
Tighten to the specified torque + angle value Rolling torque

Press or caulk Rotation

Registration
Adjustment

Angle
Angle value

Visual check
Fitting position check

Preload

Measuring
Value to be found
Check

Revolutions per time unit

Tools Temperature

Surface for machining
Finished workpiece bar

Pressure

Interference
Forced assembly

Oversized
Oversized by no more than .....
Max.

Clearance
Shim

Undersized
Undersized by no more than.....
Min.

Lubricate
Moisten
Grease

Selection
of oversizing
class

Coolant
Sealant

Temperature < 0o C
Cold
Winter

Bleeding air
Temperature > 0o C
Hot
Summer



GENERALWARNINGS

The warnings shown may not be representative of all the dangerous situations that may occur. Therefore, supervisors
should be contacted whenever a dangerous situation that has not been described occurs.

Use both specific and general-purpose toolings according to the prescriptions contained in respective use and mainte-
nance handbooks. Check the working condition and suitability of tools not subject to periodic review.

The manual handling of loads must be assessed in advance since it also depends not only on weight but also on its size
and on the path.

Handling by mechanical means must be with hoisters proper as for weight as well as for shape and volume. Hoisters,
ropes and hooks used must show clear indications regarding maximum acceptable carrying capacity. The use of such
tools is strictly permitted by authorised personnel only. Stay at a safe distance from the load and never below it.

In disassembly operations, always observe the provided prescriptions and prevent any mechanical parts being taken out
from accidentally striking workshop personnel.

Shop activities performed by two technicians must always been executed with caution; avoid operations that may be
dangerous for any collaborators due to lack of field of vision or incorrect position.

Keep any personnel not assigned to the operations clear of working area.

Learn the necessary concepts of operation and safety relating to the vehicle prior to working on it. Scrupulously observe
all safety warnings on the assembly.

Do not leave the assembly in motion unattended during repair work.

When working on an assembly off the ground, make sure that it is resting firmly on the appropriate supporting stands
and that the manual/automatic safety devices are activated in the event of lifting with a hydraulic ramp.

When working on assemblies fuelled with natural gas, in addition to the instructions given in the document, also observe
all the specific safety regulations provided.

Only remove radiator cap when the engine is cold by cautiously unscrewing it in order to let system residual pressure
out.

Flammable fuels and all fluids and liquids must be handled with care, according to the indications provided in the 12 point
cards of harmful materials. Refuelling must be performed outdoors with the engine off, avoiding lit cigarettes, free flames
or sparks, in order to prevent sudden fires/explosions. Adequately store inflammable, corrosive and polluting fluids and
liquids according towhat provided by regulations in force. Strictly avoid using containers for food to store harmful liquids.
Avoid drilling or burning pressurised containers and discard cloths impregnated with inflammable substances into suita-
ble containers.

Worn out, damaged or consumable parts must be replaced with original spare parts.

During workshop activities, always keep the workplace clean; promptly free or clean floors of any accidental spills and
stains of liquids and oils. Electric sockets and electrical equipment necessary to perform repair operations must meet
safety rules.

!
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Before overhauling, clean the assemblies and make sure they are integral and complete. Tidy up detached or disassem-
bled parts with their securing elements (screws, nuts, etc.) into special containers.

Check the integrity of the parts that prevent the loosening of screws: split washers, split pins, clips, etc. Self-locking nuts
with nylon inserts must always be replaced.

Avoid contact of rubber with diesel fuel, petrol or other incompatible substances.

Before pressure washing mechanical parts, protect electrical connectors and any control units.

The tightening of screws and nuts should always be carried out according to directions. FPT’s sales and assistance net-
work is available to provide any clarifications necessary to carry out any repair work not covered by this document.

Before welding:

- Disconnect all electronic control units and unplug the power cable from the battery’s positive terminal (connecting
it to the chassis ground) and connectors.

- Remove paint by using proper solvents or paint removers and clean relevant surfaces with soap and water.

- Wait approximately 15 minutes before proceeding with welding.

- Use suitable fire-resistant protections to protect hoses or other components in which fluids or other flammable
materials flow when welding.

Should the vehicle be subjected to temperatures exceeding 80C (dryer ovens), remove the electronic control units.

The disposal of all liquids and fluids should be carried out in strict compliance with specific regulations in force.

Wear all required P.P.E and garments when called for by the operation at issue Contact with moving parts may cause
serious injuries. Use suitable, preferably tight-fitting garments and avoid wearing jewellery, scarves, etc.

Do not leave the engine running in workshops not equipped with a pipe to extract exhaust fumes outside.

Do not breathe fumes from heating or welding of paint, as they are harmful; operate outdoors or in well-ventilated areas.
Wear an appropriate respirator in the presence of paint dust.

Avoid contact with hot water or steam from the engine, radiator and hoses as they could cause serious burns. Avoid
direct contact with liquids and fluids inside vehicle systems; consult the 12 remedy points sheet if accidental contact
occurs.
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GENERALWARNINGS REGARDING THE ELECTRICAL SYSTEM

NOTE

Do not use fast chargers to start up the engine. Start up must only be performed with either separate batteries or special
truck.

Incorrect polarisation of the power supply voltage for the electronic control units (e.g. erroneous battery polarisation)
may damage the components irreversibly.

Disconnect the batteries from the system before recharging them by means of an external unit.

On connecting, only screw connector (temperature sensors, pressure sensors, etc.) nuts to the prescribed tightening
torque.

Isolate the circuit prior to disconnecting the junction connector from an electronic control unit.

Do not directly supply current to components served by electronic control units with rated vehicle voltage.

The cables must be routed in such a way as to be parallel to the reference plane, as close as possible to the chassis/body.

Upon completing work on the electrical circuit, restore the electrical connectors and wiring as originally provided.

When having to operate on the electrical/electronic circuit, disconnect the batteries from the circuit, disconnecting the
chassis earth cable first of all from the negative terminal of the battery.

Before connecting the batteries to the system make sure the latter is well insulated.

Disconnect the external recharging apparatus from the public utility network before removing the apparatus pins from
the battery terminals.

Do not cause sparks to verify the presence of voltage in a circuit.

Do not use a test bulb to check the continuity of a circuit. Only use the appropriate testing devices.

Make sure that the wirings of electronic devices (length, type of cable, location, strapping, connection of screen braiding,
grounding, etc.) conform with the FPT system and that they are carefully restored after repair or maintenance work.

Measurements on the ECUs, jack connections and electrical connections of components must be done only on regular
test lines, with special jacks and jack bushings. Never use improvised equipment like metal wires, screwdrivers, pins or
similar. This may not only cause short circuits, but also damage the jack connectors, resulting in poor contact.

The connectors are shown from cable side. Connector views contained in the manual are representative of cable side.

!
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Grounding and screening

The negative conductors connected to circuit ground point must be as short as possible and connected in ”star” form, ensuring

that their tightening is done neatly and sufficiently (Figure 1 ref. M).

The following precautions must be observed regarding the electronic components:

— electronic control units must be connected to the system ground when equipped with metal housings.

— The negative cables of the electronic control units must be connected at a circuit ground point, such as dashboard compartment

ground (avoiding ”serial” or ”chain” connections), as well as to the negative terminal of the battery or batteries.

— Even if not connected to the circuit ground/battery negative terminal, analogue ground (sensors) should have optimal insulation.

Consequently, particular care should be given to terminal parasitic resistances: oxidation, clinching defects, etc.

— The metal braid of shielded circuits must be in contact only at the ECU side to which the signal is to be sent (Figure 2).

— In the case of junction connectors, the unshielded section (d) near to the latter must be as short as possible (Figure 2).

— The cables must be routed in such a way as to be parallel to the reference plane, as close as possible to the chassis/body.

1. “STAR” CONNECTIONS OF NEGATIVE CABLES TO THE CIRCUIT GROUND M

2. SHIELDING BY METAL BRAID OF A CABLE TO AN ELECTRONIC COMPONENT - C. CONNECTOR
d. DISTANCE! 0

88039

Figure 1

Figure 2
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CONVERSIONS BETWEEN THE MAIN UNITS OF MEASUREMENT OF THE
INTERNATIONAL SYSTEM AND THE MOST COMMONLY USED DERIVED SIZES

Power

1 kW = 1.36 HP
1 kW = 1.34 hp
1 HP = 0.735 kW
1 HP = 0.986 hp
1 hp = 0.746 kW
1 hp = 1,014 HP

Torque

1 Nm = 0.1019 kgm
1 kgm = 9.81 Nm

Revolutions per time unit

1 rpm = 0.1047 rad/s
1 rad/s = 9.55 rpm

Pressure

1 bar = 1.02 kg/cm2

1 kg/cm2 = 0.981 bar
1 bar = 105 Pa

Temperature

0˚ C = 273.15 K
0˚ F = 255.37 K
0˚ C = 32˚ F (the conversion factor between Celsius and Fahrenheit is 1:1.8)

The unit HP is converted into hp for simplicity according to a 1:1 ratio

1 hp = 1 CV.

NOTA

Where accuracy is not particularly required:

- the unit Nm is converted into kgm for simplicity according to a ratio of 10:1

1 kgm = 10 Nm;

- the unit bar is converted into kg/cm2 for simplicity according to a ratio of 1:1

1 kg/cm2 = 1 bar.

NOTA
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IDENTIFICATION DATA
F3HFA615A*D001 - F3HFA615B*D001

225053

Figure 1

A. Serial number - B. Month and year construction date - C. Engine type - D. Engine family name - E. FPT Engine P/N
1. Bar code

(The Bar code contains: Serial number, Manufacturing date, FPT Engine P/N)

3

227744

Figure 2

1. Label position on “gear train cover” - 2. Label position on “cover cylinder head”



CORRESPONDENCE BETWEEN TECHNICAL CODES AND COMMERCIAL CODES
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Technical codes Commercial Codes

F3HFA615A*D001 CR13 TE 7W

F3HFA615B*D001 CR13 TE 6W
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PRODUCT TECHNICAL CODE

The technical code is assigned during production; it is used to identify the main characteristics, characterise the application and
the corresponding level of power output. It is stamped on one side of the crankcase near the oil filter.

F

ENGINE FAMILY IDENTIFICATION

PROJECT EVOLUTION

ENGINE

CYLINDER CONFIGURATION

NUMBER OF CYLINDERS

MAIN ENGINE SPECIFICATIONS

APPLICATION

TYPE-APPROVAL FOR PERFORMANCE

TYPE-APPROVAL FOR STANDARDS

VARIANTS OF THE
BASIC ENGINE

3 H F A 6 1 5 A * D 0 0 1

F 3 H F A 6 1 5 B * D 0 0 1
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PRODUCT COMMERCIAL CODE

The commercial name has the aim of making the information on the engine characteristics more easily identifiable, bringing
together engines of different families, origin and applications for which they are to be used.

The commercial acronym is not used for any technical purpose to recognise the parts which make up the engine.

CR

DISPLACEMENT: 13 = 13,000 c.c. NOMINAL

INTAKE: T = TURBOCHARGED WITH INTERCOOLER

INJECTION: E= ELECTRONIC

POWER LEVEL

CONTROL UNIT TYPE: W = EDC17 hp 41

13 T E 6 W

CR 13 T E 7 W

ENGINE FAMILY IDENTIFICATION: CR= CURSOR



LEFT SIDE VIEW

1. Pipe for intake of external air to turbocharger - 2. Turbocharger oil outlet pipe - 3 . Refitting water inlet pipe to
crankcase - 5. Radiator support bracket - 6. Radiator grille - 7. Radiator - 8. Hot compressed air pipe from turbocharger to

radiator - 9. Turbocharger - 10. Turbocharger exhaust gas outlet

LATERAL VIEW, INTAKE SIDE

1. Alternator protective grille - 2. Radiator support bracket - 3. Oil sump drain plug - 4. Engine cold air inlet pipe -
5. Fuel filter - 6. Electric starter motor - 7. Engine air filter clogged - 8. Air filter support - 9. Fuel pump -

10. Intake manifold - 11. Engine management control unit - 12. Water outlet pipe from h

Figure 3

ENGINE VIEWS

227835

227836

Figure 4
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FRONT VIEW

1. Engine cold air inlet pipe - 2. Electric fan - 3. Water outlet pipe from head - 4. Hot compressed air pipe from
turbocharger to radiator - 5. Turbocharger - 6. Pipe for intake of external air to turbocharger -

7. Refitting water inlet pipe to crankcase

REAR VIEW

1. Oil sump drain plug - 2. Engine flywheel - 3. Oil filter - 4. Air filter - 5. Engine cold air inlet pipe

227837

227834

Figure 5

Figure 6
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TOP VIEW

1. Radiator grille - 2. Radiator anchor - 3. Intake manifold - 4. Lubricant oil filling plug -
5. Fuel pump - 6. Blow-By cover - 7. Air filter - 8. Pipe for intake of external air to turbocharger -
9. Turbocharger - 10. Hot compressed air outlet pipe from turbocharger to radiator - 11. Radiator -

12. Water outlet pipe from head

ISOMETRIC VIEW

227833

227832

Figure 7

Figure 8
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