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INTRODUCTION

TO THE READER

[ This manual was written for a skilled technician
and contains all the technical information needed
to repair this vehicle.

(1 Read this manual carefully for the information
concerning repairing operations.

FURTHER REFERENCES
PAGE NUMBER

(1 Every page carries a number on the top right corner. Every page contains the following information:

Example:: T1-2-3

Progressive page number for each group

——————» Group number (if any)

» Section number

> S: Safety rules
Operation principle
T: Technical section Performance tests
Fault diagnosis
Ww: Instruction section for excavator repairing
EW: Instruction section for engine repairing

SYMBOLS

This manual contains safety warning symbols and indications referring to possible injuries or vehicle damages.

g This symbol regards safety.
Use great care when you see this symbol because possible injuries to the personnel may occur.

Strictly observe the precautions marked with this symbol.
The safety warning symbol is used also to draw attention on the weight of a component or an element.

Make sure you are always using the right equipment and lifting techniques when handling heavy
loads, in order to prevent injuries or damages.
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UNIT OF MEASURE

This manual adopts the units of measure based on the International System.
The MKSA system units of measure are indicated within brackets after the units of measure of the International

System.

Example: 24.5 Mpa (250 kgf/cm2).
The following table converts the International System units of measure in some of the main units belonging to

other systems.

INTRODUCTION

To convert

in

. To convert in . . .
Quantity from (IS) (Others) Multiply by Quantity from (IS) (Others) Multiply by
Lonath mm in 0.03937 p MPa kgf/cm? 10.197
eng mm ft 0.003281 ressure MPa psi 145.0
L US gal 0.2642 kW PS 1.360
Power
Volume L us qt 1.057 kW HP 1.341
m3 yds 1.308 Temperature °C °F °Cx1.8+32
Mass kg Ib 2.205 km/h mph 0.6214
Speed —
F N kgf 0.10197 min rpm 1.0
oree N Iof 0.0248 Connc Umin | USgpm | 0.2642
. N.m kgfm | 0.10197 A mlrev | cofrev 1.0
orque N.m Iof ft 0.7375
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DIAGNOSTICS
Main engine operating anomalies:
1- Engine won't start; 6 - Engine exhaust smoke light blue;
2- Engine overheats; 7 - Engine knocks irregularly;
3 - Engine lacks power and works erratically; 8 - Engine stops;

4 - Engine exhaust smoke black or dark grey; 9 - Engine exceeds max. revs number;
5- Engine exhaust smoke grey (verging on 10 - Excessive or insufficient oil pressure;
white); 11 - Excessive fuel consumption;

12 -  Engine won't stop.
1 ENGINE WON'T START

Connections to battery terminals are in working Clean, check, tighten or replace clamp nuts.
order —NO—
YES
Batteries in working order Carry out the checks described in the “Electric
—NO—| System” repair manual.
\
YES
Starter motor in working order Carry out the checks described in the “Electric
_ NnO—| System” repair manual.
\
YES
Thermal starter in working order Replace.
YES
Injection pump timed Verify correct timing as described in the relevant
— NO—| chapter.

(to be continued)
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DIAGNOSTICS

Injectors in working order

\
YES

\/

The feeding circuit or injection pump does not
show air penetration

\
YES

\/

The feeding circuit or pump does not show traces
of water

\
YES

v

Prescribed compression ratio

YES

\/

Fuel filters in working order

\
YES

v

Automatic advance variator and electric STOP
device both in working order

\
YES

v

Fuel pump fed correctly

\
YES

\/

Fuel tank supplied correctly

Check operation and adjust.

Check and blow off.

Check and clean the feeding circuit (including the
tank).

Overhaul the engine or make repairs only on
concerned parts (valves, piston rings, etc.).

Replace.

Check and replace the concerned parts.

Check and replace (if necessary) the fuel pump.

Refuel.




DIAGNOSTICS

2 ENGINE OVERHEATS

Coolant level correct

YES

\

Fan and water pump drive belts in working order

\
YES

\

EW-1-5

Check for leaks and restore the level.

Check for leaks and restore the level.

Water pump in working order

Overhaul or replace the unit.

YES

\

Thermostat in working order

Replace.

\
YES

\

Radiator in working order

YES

Air filter and circuit piping both in working order

\
YES

\

Openings for coolant flow to the head in working
order

Wash down thoroughly, check for fluid leaks, re-
place (if necessary) the part.

Clean or replace faulty parts.

Wash down thoroughly.
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DIAGNOSTICS

Valve timing correct

Injection pump timed

\
YES

v

Cylinder head gasket in working order

Fan in working order

3 ENGINE LACKS POWER AND WORKS
ERRATICALLY

Air filter in working order

\
YES

v

Fuel filters in working order

YES

Feeding circuit in working order

Check and perform correct timing.

Check correct timing as described in the relevant
paragraph.

Replace.

Replace.

Clean the unit and replace (if necessary) the filter
element.

Replace by following the instructions given in the
“Owner Handbook”.

Check and make (if necessary) the required re-
pairs.

(to be continued)
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EW-1-7

The feeling circuit does not show impurities and/

Take off the pipes and injection pump, clean them

or traces of water —NO—| thoroughly, then clean (if necessary) and dry the
fuel tank.
\
YES
Thermostat in working order Replace.
\
YES
Fuel pump in working order Replace.
|
YES
Injectors in working order Check operation and adjust them.
\
YES
Injection pump timed Check correct timing as described in the relevant
—NO—| paragraph.
|
YES
Automatic advance variator (in injection pump) in Check and bench-adjust the injection pump.
working order —NO—
|
YES
Distributing plunger (in injection pump) in work- Check and bench-adjust the injection pump.
ing order —NO—

(to be continued)
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Injection pump rate correct

YES

v

Speed governor (in injection pump) in working
order at all speeds

\
YES

v

Circuit and L.D.A. device both in working order

YES

Injection pump with peak adjusting-screw fine-
tuned

\
YES

v

Correct play between the valves and rocker arms

YES

Prescribed compression ratio

YES

Turbocharger in working order

\
YES

Correct tie rod length between the accelerator
and injection pump

DIAGNOSTICS

Check and bench-adjust the injection pump.

Check and bench-adjust the injection pump.

Check.

Fine-tune the peak adjusting-screw.

Adjust the play between the valves and rocker
arms.

Check and bench-adjust the injection pump.

Repair or replace the unit.

Adjust the tie rod length.




DIAGNOSTICS

4 ENGINE EXHAUST SMOKE BLACK OR
DARK GREY

&

EW-1-9

Air filter in working order Replace.
\
YES
Thermal starter in working order Replace.
\
YES
Automatic addition device comes into operation Check and replace (if necessary).
|
YES
Injectors in working order Check operation and adjust them as described.
\
YES
Injection pump timed Check correct timing as described in the relevant
— NO—| paragraph.
|
YES
L.D.A. device in working order Ad just the L.D.A. device.
\
YES
Injection pump adjusted as prescribed Check and bench-adjust the injection pump.

(to be continued)
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DIAGNOSTICS

Injection pipes intact

\
YES

v

Prescribed compression ratio

High-quality diesel fuel

5| ENGINE EXHAUST SMOKE GREY (VERG-
ING ON WHITE)

v

The thermostat comes into operation correctly

\
YES

Injectors in working order

\
YES

v

Injection pump timed

YES

Coolant level correct

Check the condition of pipes and replace them (if
necessary).

Check by means of a Motometer 75301430 tool
and carry out the necessary operations.

Clean the tank and replace the diesel oil filter.

Replace.

Check operation and adjust as described in S.1.
1094.

Check correct timing as described in the relevant
paragraph.

Possible flow of coolant into the combustion
chamber; replace the cylinder head gasket or
overhaul the engine.

(to be continued)




DIAGNOSTICS

EW-1-11

High-quality diesel oil

Clean the tank and replace the diesel oil filters.

6 | ENGINE EXHAUST SMOKE LIGHT BLUE
Excessive oil consumption Check the oil vapour vent and cylinder compres-
—YES—| sion. Overhaul, if necessary, the cylinder head or
engine.
7 ENGINE KNOCKS IRREGULARLY
Knock detected in the injection pump Perform correct timing of injection pump on the
—YES—| engine.
|
NO
Knock detected in the drive shaft Check the following items: journal play and out-
—YES—| of-roundness; screw fastening for bed caps and
engine flywheel; oil pressure. Replace the parts
or overhaul the engine.
|
NO
Knock detected in the connecting rods Check the following items: crankpin play and
—vYES—| out-of-roundness; screw fastening for connect-
ing rod caps; connecting rod squaring. Replace
the parts or overhaul the engine.
|
NO
Knock detected in pistons Check the following items: play between the pis-
—vYEs—| tons and the cylinder liners; integrity of piston

rings; play between the pins and the piston hubs.
Replace the parts or overhaul the engine.

(to be continued)
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DIAGNOSTICS

Knock detected in the cylinder head

—YES—

\
NO

\

Knock detected in the valve gear

—YES—

\
NO

v

Knock detected in injectors

—YES—

\
NO

v

Knock detected in the engine flywheel

—YES—

\
NO

|

Knock detected in the fuel piping

—YES—

8 ENGINE STOPS

Fuel tank filled

\
YES

\

Fuel filters in working order

Check the following items: operation play be-
tween the rocker arms and the valves; injection
pump timing; valve timing. Adjust.

Check and replace (if necessary) the gears;
moreover, check for broken springs, for excess-
ive play between the stems and guides, the
tappets and seats. Adjust the play between the
valves and rocker arms.

Check and adjust as described in S.I. 1094, then
replace.

Replace loose screws and tighten all screws to
the specified torque and angles.

Clean the pipes and replace the pipes that show
evident dents; clean (if necessary) the injection

pump.

Refuel and drain (if necessary).

Replace.

(to be continued)




DIAGNOSTICS

Feeling circuit in working order

YES

Regular idle speed

\
YES

Regular injection pump rates

\
YES

\

Injection pump controls in working order

YES

v

Correct play between the valves and rocker arms

— NO—

YES

Intact valves

9 | ENGINE EXCEEDS MAX. REVS NUMBER

EW-1-13

Check the circuit and drain.

Adjust.

Bench-check the flow rates.

Replace worn parts and adjust.

Ad just the play between the valves and rocker

arms.

Replace the valves.

Speed governor in working order

Check and replace (if necessary) the worn parts.
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DIAGNOSTICS

10 EXCESSIVE OR INSUFFICIENT OIL
PRESSURE

Pressure control valve in working order

\
YES

v

Oil pump and delivery pipes both in working or-
der

YES

Main bearings and connecting rod bearings both
in working order

YES

Engine oil SAE viscosity conforming to stan-
dards

11 EXCESSIVE FUEL CONSUMPTION

Fuel tank and pipes in working order

Air filter in working order

Check and replace (if necessary).

Check and replace (if necessary).

Replace the bearings and reface (if necessary)
the drive shaft.

Replace the engine oil with equivalent of ad-
equate viscosity.

Eliminate leaks (if any) and replace the worn
parts.

Replace.

(to be continued)




DIAGNOSTICS

Correct injector adjustment

EW-1-15

Check operation and adjust them.

\
Y;S
Correct injection pump adjustment Check and bench-adjust.
\
YES
L.D.A. device in working order Adjust the L.D.A. device.
\
YES
Injection pump timed Check static force-fit of the injection pump.
12 ENGINE WON'T STOP
Cut-off electromagnet in working order Replace the electromagnet.
\
YES
Speed governor in working order at all speeds Overhaul the injection pump and bench-adjust it
— NO—| according to the relevant adjustment table.
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DIAGNOSTICS

NOTES
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ENGINES F4GE0454C - F4GE0484G OVERHAUL

86607
86606

« = .TUr.,I
> \..‘\ﬁl./%e'

o

e

Figure 1

FAGE0484G ENGINES
Figure 2

FAGE0454C ENGINE
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CODING OF SOURCE ENGINES

ENGINES F4GE0454C - F4GE0484G OVERHAUL

(e [ e [e ][]

) () [o]) -

Emission level

|

Approved rating

Use
Feeding / Injection |_
Cylinder no.

D=TIER 2

Cylinder pattern:
0 = 4 strokes, vertical

Engine

Type of crankcase:
G = non-structural

Group
Engines

8 = Direct injection turbo
diesel with intercooler

4 = 4-cylinder

5 = Direct injection turbo
diesel

4 = Earthmovers

> ) ]

X = 6 rotary, 2-valve injection pump
Y = Engine model

Manufacturing sequence number




EW-2-5

ENGINES F4GE0454C - F4GE0484G OVERHAUL

MAIN ENGINE FEATURES

695 Super M
FAGE0454C FAGE0484G FAGE0484G
E> *D660 *D655
(o)
71 kW 82 kW
2200 rpm 220 rpm
E> Direct injection
E> Rotary injection pump
T.C. T.AA.
(turbo-blower) (Boosted by intercooler)
A Backhoe loader value application code
B Type of engine
C Engine model
D Number of cylinders
E Total displacement
F Max. power currently available
G Type of injection
H Injection system
|

Air supply system
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ENGINES F4GE0454C - F4GE0484G OVERHAUL

GENERAL ENGINE FEATURES

FAGE0484G FAGE0454C
Type
*D660 *D655 *D660

Cycle 4-stroke diesel engine

. . Super-
Feeding Boosted by intercooler charged
Injection Direct
Number of cylinders In-line, 4-cylinder
Bore mm 104
Stroke mm 132
Total displacement cm3 4485
Compression ratio 17.5:1
Max. rating kW 82 1

min -1 2000
2000
Max. torque Nm (kgm) 480 (48) 398 (39.8)
min -1 1400 1400
No-load idle rpm min -1 _
No-load peak rpm min -1 _
BOOSTING Con intercooler HOLSET
Type of turbocompressor: HOLSET HX25W HX25W
LUBRICATION Forced by means of gear pump, pressure
relief valve, oil filter
i Oil pressure with hot engine:

at idle rpm bar -
at peak rpm bar -
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ENGINES F4GE0454C - F4GE0484G OVERHAUL

F4GE0484G F4GE0454C
Type
*D660 *D665 *D660
COOLING By fluid
Water pump drive: By means of belt
Thermostat:
Start of opening: °C 81+ 2
REFUELLING
Ambra Super Gold Full filling capacity 1 litres -
i 15W40 kg
- engine sump litres -
kg
- engine sump + filter litres 7.6
kg
fAAA
FEEDING L VE4/12F 1100 L
- —E]‘ Bosch-type injection
i O(
// > Pump setting 0°+0°5
(%)
\v
i -
W Start of delivery mm 1

~

(

Type of nozzle

DSLA 145 1174

Injection sequence

1-3-4-2

Injection pressure (bar)

245 bar
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ASSEMBLING PLAY - SPECIFICATIONS

FAGE0484G F4AGE0454C
Tipo
*D660 *D655 *D660
CRANK GEAR COMPONENTS AND CYLINDER ASSEMBLY mm
4]
Cylinder liners L @1 104
- Pistons: supplied with standard
Y »fé 21 spares
X, QL} Measurement dimension X 61
» Outer diameter 1 103.730 to 103.748
@2 Pin seat a2 38.010 t0 38.016
Piston - cylinder liners -
Piston diameter 1 0.5
Position of pistons from crank-
case X 0.28 to 0.52
y
| D3 Gudgeon pin @3 37.994 to 38.000
A
'Eﬁﬁ;’ Gudgeon pin - Pin seat 0.010 to 0.022
X1 2.7051t0 2.735
Piston ring slots X2 ' '
2.44 t0 2.46
X3
4.03t0 4.05
St 2.560 to 2,605
Piston rings S2 ' ’
2.35102.38
S3
3.97 t0 3.99
1 0.100t0 0.175
K Piston rings — Slots 2 0.060 to 0.110
3 0.040 to 0.083
IVECO
ﬁ < Piston rings 0.5
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