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SPECIAL REMARKS

Workshop Manuals - concerning the mechanical part - are divided into several Sections. Each Section is characterised by a number
and its content is shown on the general index to be found at the beginning of each workshop manual.

Each section deals generally with one of the main Assemblies (engine, transmission, etc.)

Each section deals with the following topics:

Specifications and technical data, Tightening torques, Special tools, Troubleshooting (fault diagnosis), Component removal/refitting,
Repair operations.

To facilitate manual consultation, the different subjects are generally dealt with (where possible), following the same sequence.
This manual also provides graphs and symbols instead of description of parts, operations or operating procedures (see next page),
to give a more immediate and friendly reference.

Example:

) | @i @ | = Housing for connecting rod small end bush

@ Tighten to torque + angle value
a

‘]. &2 @2 = Housing for big end bearings

Furthermore, within each section, every heading or sub-heading concerning the operations to be carried out is preceded by a six
digit number. This number is the Product Code that is to be found in the repair operation described in the FLAT RATE MANUALS
and in the FAILURE CODES publication.

For quick reference the indication for reading this code is described below (see also the Flat Rate Manuals).

5[0

Product code: PRODUCT ASSEMBLY ~ SUBASSEMBLY
COMPONENT

The first two figures identify the PRODUCT within the vehicle.

Example :
Product 50 = Frame;
Product 52 = Axles;
Product 53 = Gearbox, etc.
of1
Assembly code: PRODUCT ASSEMBLY ~ SUBASSEMBLY

COMPONENT

Figure three and four identify the ASSEMBLY within the PRODUCT

Example :
Product 50 = Frame;
Assembly 0l = Chassis;
Assembly 02 = Bumpers-Under run-bars, etc.
410
Subassembly code: PRODUCT ASSEMBLY ~ SUBASSEMBLY
COMPONENT

Figure five and six identify exactly the SUB-ASSEMBLY and the Assembly Component within the PRODUCT

Example :
Product 50 = Frame;
Assembly 0l = Chassis;

Subassembly 40 = Chassis cross members, etc.
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Graph and symbols

Removal

Disconnection =5y ] Intake

Refitting

Connection ED Exhaust

R¢mova| = Operation

Disassembly N

Fitting in place . .

Assembly Q Compression ratio
2

Tighten to torque

Tolerance
Weight difference

Tighten to torque + angle value

i

Rolling torque

Press or caulk

Replacement
Original spare parts

Regulation

Adjustment Rotation
Warning Angle
Note Angular value

Visual inspection
Fitting position check

Preload

\}@Q}@A @%%

Al < |1 (AR S (| D @[ 1= e 2= e

Measurement

Value to find Number of revolutions

Check

Equipment Temperature

Surface for machining Pressure

Machine finish bar

Interference (H)i\éizl“thdan

Strained assembly > Mascimum, peak

Thickness Eelfe‘c:g?ed

Clearance < Minimum

Lubrication Selection

Damp é Classes

Grease Oversizing

Sealant Temperature < 0 °C
. Cold

Adhesive Winter

Temperature > 0 °C
Air bleeding @ Hot

Summer
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EUROCARGO TECTOR 12-26 t GENERAL SPECIFICATIONS 3

GENERAL SPECIFICATIONS
COMPOSITION OF THE MODELS

MODELS
4 X2

MLI IOELI7R/P

MLI IOELI7
MLI IOELI7/P
MLITOELI7R
MLITOEL2 |
MLITOEL21/P
MLITOEL2IR
MLITOEL2 IR/P
MLI20ELI7
MLI20ELI7/P
MLI20ELI7/R
MLI20ELI7R/P
MLI20EL2 |
MLI20EL21/P
MLI20EL2 IR
MLI20EL2 IR/P
MLI20EI8
MLI20EI8/P

UNITS

F4AEO481A (170 HP)
F4AEQ68 | E (180 HP) o e
F4AEQ681D (210 HP) e |o oo oo e e
F4AE0681B (240 HP)
F4AE068 1A (275 HP)

[Wwiwawiwiw)

| 3" o o o | o o o | o | @

| 4" o (o |0 | o o o o o |0 |e@

13"/14" o e
I5"/16"
2855.6 o | o e o e
2865.6 o e o e

1 iy
28709 e | o |0 o e e |0 e 0|0 | e e | 0|0 | e e e e
m 28959

Single plate

FSO 5206B
MD 3060P

5845 o o o o e o o |0 e |0 |0 o o o o e

5842/5 ° |
5851/5
5871/5
MS08-125 efefefe efefe e [e[e]e]e]e]ee]e
MSI10-144 o |
MSI0-164
MSI3-165
SPI45E

ZF 8095 o e
ZF 8098
TRW-TAS 55 S I T T I I R S S S A S A S O S S A S A

Mecharﬂcal ﬂ"ont [ ) [ ) [ ) L] L] L] L] L] L] L] [ ) [ ) [ ) [ ) L] L] L] L]

Mechanical rear . . . . . . . . .

Pneumatic front

Pneumatic rear . . . . . . o . .

D|Sk ﬂ"ont [ ) [ ) [ ) L] L] L] L] L] L] L] [ ) [ ) [ ) [ ) L] L] L] L]

D|Sk rear [ ) [ ) [ ) L] L] L] L] L] L] L] [ ) [ ) [ ) [ ) L] L] L] L]

Drum rear

K'= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front
and rear pneumatic suspension; D = Double cabin (6 + |); RS* = Road Sweeper

Print 603.93.11'| Base - February 2003




4 GENERAL SPECIFICATIONS

EUROCARGO TECTOR 12-26 t

COMPOSITION OF THE MODELS

MODELS

4x2 o o & o Q x % M DMC a o |&
5553 %5888888-S=-=z£¢
— == === === == = | |y | |y [N |
SIEEEIRISRISIRIRIERIEIRIRIEIRIR
UNITS SIEIEEIEEEEEEEEEIEEIEE S
F4AEO481A (170 HP)
Gooooo F4AEO68IE (IB0OHP) [e [e |o (o o |o o o e e oo
T F4AE0681D (210 HP) elo e le|e]e
{ F4AE0681B (240 HP)
F4AEO681A (275 HP)
13"
Eﬂ Single plate | 4" elo oo |o|e|o|e|o|e]|e oo o|[e|e|e]e
137/14" |o|e|e|e e e |e oo e e]e
[5"/16"
2855.6 . o o e .
2865.6 oo e
2870.9 o | o o |0 |0 |0 0|0 | 0|0 e |0 e e |0 e e e
m 28959
FSO 5206B
MD 3060P
5845
5842/5 elo oo oo o|e|o oo oo o|[e|e|e]e
M 5851/5
5871/5
MS08-125
MS10-144 elo oo oo o|e|o oo oo o|[e|e|e]e
MS10-164
MS13-165
SP145E
ZF 8095 o | o o |0 |0 |0 0|0 | 0|0 e |0 e 0|0 e e e
ZF 8098
TRW-TAS 55
Mechanical front o | o e o oo e oo oo o |e
Mechanical Rear . oo | o R o
Pneumatic front . o . o o
Pneumatic rear . o | . . o | o e

D|Sk ﬂ"ont [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
D|Sk I"ear' [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Drum rear

K'= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front
and rear pneumatic suspension; D = Double cabin (6 + I); RS* = Road Sweeper
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EUROCARGO TECTOR 12-26t

GENERAL SPECIFICATIONS 5

COMPOSITION OF THE MODELS

MODELS

o
4><2>4§ %&m%%x%ﬁ%%%é% a
P T DU S i D i D D vl P Do D DR O A s
SRISIRIRIRISISIRIEIRIRIRIRIRISIRIR
UNITS 530 il el bl Dbl bl bl bl bl bl bl ol el bl el bl b
F4AEO481A (170 HP)
— F4AEO68IE (180 HP)
T F4AE0681D (210HP) | o | o
[ FAAE0681B (240 HP) oo |olo|o|e|e|e o |e|e|o]|e]|e
F4AEO681A (275 HP) o |e
13"
@H Single plate 4 0l Tl I : * e *
13"/14"
|57/16" o | o |0 |0 0|0 |0 |0 |0 0|0 0| 0|0 e e
2855.6
2865.6 J
28709 o |
{j 28959 e oo |ofoefe|e|o]o]o e e o]e]e]e
FSO 5206B o e | o o e .
MD 3060P
5845
5842/5 elo oo oo o|e|o oo oo o|[e|e|e]e
M 5851/5
5871/5
MS08-125
MS10-144 elo oo oo o|e|o oo oo o|[e|e|e]e
MS10-164
MS13-165
SP145E
ZF 8095 o | o o |0 |0 |0 0|0 | 0|0 e |0 e 0|0 e e e
ZF 8098
TRW-TAS 55
Mechanical front e e o |0 o | o e |0 oo |0 |0 |0 0|0 |0
Mechanical Rear o o | o oo e . o o e
Pneumatic front
Pneumatic rear o | o | . . .

D|Sk ﬂ"ont [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
D|Sk I"ear' [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Drum rear

K= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front
and rear pneumatic suspension; D = Double cabin (6 + I); RS* = Road Sweeper
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6 GENERAL SPECIFICATIONS EUROCARGO TECTOR 12-26 t

COMPOSITION OF THE MODELS

MODELS
a
el sl le| ale 58 lsl2lg 5|82
RXNIRNRRR|Q |2 |®|© D |0 DO |0 DO [0 DO )0
slelglslglslglglglglglglglgggglg s
UNITS ol ol 5 Dl bl b bl bl Pl bl bl bl e el bl bl bl bl b
F4AEO481A (170 HP)
— F4AEO68IE (180 HP) N N N R I A O N
[ﬁ ia F4AE0681D (210 HP)
F4AE0681B (240 HP)
F4AEO681A (Q75HP) o o | o [o o o
13"
B 14"
Single plate 13'/14" e e e o o o o e o o|e|e]|e
15"/16" elo e |e|e]e
2855.6 e e |e * o e
2865.6 .
2870.9 D o oo e
28959 elefelefe]e
FSO 5206B
MD 3060P
5845
5842/5 elo e |o oo o o o |e|e oo oo o e|e]e
M 5851/5
5871/5
MS08-125
MS10-144 elo|e|o oo o o o |e|e oo oo o|e|e]e
MS10-164
MS13-165
SP145E
ZF 8095 e|lo|o|o oo o o o |e|e o o o e o e |e]|e
ZF 8098
TRW-TAS 55
Mechanical front o | oo e |0 o | oo o o oo o
Mechanical Rear . oo | . oo oo .
Pneumatic front . . . .
=) Pneumatic rear . o | o | o | . .
Disk front SN P S P I O O I S I S S S S I I I I
Disk rear S R I O S O O S I T A I A S I P I S
Drum rear

K'= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front
and rear pneumatic suspension; D = Double cabin (6 + I); RS* = Road Sweeper
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EUROCARGO TECTOR 12-26t

GENERAL SPECIFICATIONS 7

COMPOSITION OF THE MODELS

UNITS

MODELS
4 X2

MLI30EI8DK

MLI30EI8DKR
MLI30E2|

MLI30E21/P

MLI30E2I/FP
MLI30E2IR

MLI30E2 IR/P

MLI30E2 IR/FP
MLI30E2 K

MLI30E2 KR
MLI30E24
MLI130E24/P
MLI30E24/FP
MLI30E24R
MLI30E24R/P
MLI30E24R/FP
ML I30E24K
MLI30E24KR

F4AEO481A

(170 HP)

[wwiwawiwaw]

F4AEO68 | E

(180 HP)

F4AEO0681D

(210 HP)

F4AE0681B

(240 HP)

F4AEO68 1A

(275 HP)

Single plate

13"

14"

13"/14"

I5"/16"

2855.6

2865.6

2870.9

2895.9

FSO 5206B

MD 3060P

5845

5842/5

5851/5

5871/5

MS08-125

MSI10-144

MSI0-164

MSI3-165

SPI145E

ZF 8095

ZF 8098

TRW-TAS 55

Mechanical front

Mechanical Rear

Pneumatic front

Pneumatic rear

D|SI< ﬂ"or]'t [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
D|SI< real" [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Drum rear

K'= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front
and rear pneumatic suspension; D = Double cabin (6 + I); RS* = Road Sweeper
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8 GENERAL SPECIFICATIONS

EUROCARGO TECTOR 12-26 t

MODELS
4 X2

UNITS

MLI30E24D

MLI30E24D/P
MLI30E24DR

MLI30E24DR/P
MLI130E24DK

MLI130E24DKR
MLI30E28

MLI130E28/P

MLI30E28/FP
MLI30E28R

MLI30E28R/P

MLI30E28R/FP
MLI30E28K

MLI30E28KR
MLI50E2|
MLIS0E21/P
MLIS0E21/FP
MLI50E2IR
MLIS0E2 IR/P

[wwiwawiwaw]
—

L

F4AEO481A (170 HP)

F4AEQ68 | E (180 HP)

F4AEQ681D (210 HP)

F4AE0681B (240 HP)

F4AEQ681 A (275 HP)

T

13"

, [4"
Single plate

13"/14"

I5"/16"

=

2855.6

2865.6

2870.9

2895.9

FSO 5206B

MD 3060P

e

5845

5842/5

5851/5

5871/5

MS08-125

MSI10-144

MSI0-164

MSI3-165

SPI45E

ZF 8095

ZF 8098

TRW-TAS 55

Mechanical front

Mechanical Rear

Pneumatic front

Pneumatic rear

Disk front

Disk rear

Drum rear

K'= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front

and rear pneumatic suspension; D = Double cabin (6 + |); RS* = Road Sweeper
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EUROCARGO TECTOR 12-26 t GENERAL SPECIFICATIONS 9

MODELS
4 X2

MLI50E2 IR/FP
MLIS0E21K
MLI50E2 KR
MLI50E2 |RS*
MLI50E24
MLI50E24/P
MLI50E24/FP
MLI50E24R
MLI50E24R/P
MLI50E24R/FP
MLI50E24K
MLI50E24KR
MLI50E28
MLI50E28/P
MLI50E28/FP
MLI50E28R
MLI50E28R/P
MLI50E28R/FP
MLI50E28K

UNITS

F4AEO481A
F4AEQ68 | E
7.y F4AE0681D

—/ F4AE0681B

F4AE068 1A (275 HP

13"

14" e o 0o o

137/14"

Single plate

|57/16" o | o |0 [0 |0 |0 |0 |0 0|06 | 0|0 |0 e e

2855.6
2865.6 .

2870.9 o le e e
2895_9 L] L] L] [ ) [ ) [ ) [ ) [ ) [ ) [ ) L] L] L] L] L]

FSO 5206B oo e .
MD 3060P . oo e .

5845

5842/5
M 5851/5 e (0o |0 (0 |0 06 o o o o o o o o o o o o o

5871/5

MS08-125
MSI10-144
MS10-164 elefoele e efe|e|e e [ef[e]e][e e e|e|e]e
MSI3-165
SPI45E

ZF 8095 [ ) [ ) [ ) L] L] L] L] [ ) [ ) [ ) [ ) [ ) [ ) [ ) L] L] L] L] L]

ZF 8098
TRW-TAS 55

Mechanical front e o o |0 e o e o e e e o | o .

Mechanical Rear oo |0 | . oo | . .

Pneumatic front . . . . .

=) Pneumatic rear . o | o | o |e o | o

D|Sk ﬂ"ont [ ) [ ) [ ) L] L] L] L] [ ) [ ) [ ) [ ) [ ) [ ) [ ) L] L] L] L] L]

D|Sk rear [ ) [ ) [ ) L] L] L] L] [ ) [ ) [ ) [ ) [ ) [ ) [ ) L] L] L] L] L]

Drum rear

K'= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front
and rear pneumatic suspension; D = Double cabin (6 + |); RS* = Road Sweeper
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10 GENERAL SPECIFICATIONS

EUROCARGO TECTOR 12-26 t

UNITS

MODELS
4 X2

MLI50E28KR
MLI8OE2|

MLI8OE21/P

MLI8OE2I/R

MLI8OE2 IR/P
MLI80E2 IK

MLI80E2 KR
MLI180E24

ML180E24/P
MLI80E24R

MLI80E24R/P
ML I80E24K

MLI80E24KR
MLI80E28

MLI80E28/P
MLI80E28R

MLI80E28R/P
ML260E28KE (6x4)

ML I80E28K
MLI80E28KR

F4AEO481A

(170 HP)

F4AEQ68 I E

(180 HP)

F4AE0681D

(210 HP)

F4AE0681B

(240 HP)

F4AEQ681A

(275 HP)

j

Single plate

13"

[4"

13"/14"

[5"/16"

j

2855.6

2865.6

2870.9

2895.9

FSO 5206B

MD 3060P

5845

5842/5

(e

5851/5

5871/5

MS08-125

MSI10-125

MSI0-164

MSI3-165

SPI45E

ZF 8095

ZF 8098

TRW-TAS 55

Mechanical front

Mechanical Rear

Pneumatic front

Pneumatic rear

Disk front

Disk rear

Drum rear

K'= Dump body; R = Trailing vehicle; T = Tractor; P = Vehicles with pneumatic suspension on rear axle; FP = Vehicles with front
and rear pneumatic suspension; D = Double cabin (6 + I); RS* = Road Sweeper; KE = HENDRICKSON rear suspensions
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EUROCARGO TECTOR 12-26 t GENERAL SPECIFICATIONS Il

IDENTIFICATION DATA AND LOCATION ON VEHICLE

Manufacturer’s plate

For vehicle identification to comply
with EC directions (under front
radiator grille)

S
—=l

—1
\ " NECI70

Engine
Flywheel cover plate on
the box (left side)

Chassis

Marking (on right side
member front end)

//
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12 GENERAL SPECIFICATIONS

EUROCARGO TECTOR 12-26 t

FILLING UP
LUBRICANTS RECOMMENDED BY IVECO PARTS TO FILLED UP Quantity
Litres kg
Urania Turbo _TTToTY ) )
i Urania LD5 (7.0 iy Engine — 4 cylinders
min. 53 4.8
e
max 8.3 75
[® | 0.9
Engine — 6 cylinders
min. 8 72
e
max 10.8 9.7
[® | 0.9
Gearbox 2855.5 55 5
i Tutela ZC 90 2865 4 o
28709 45
28959 8.3 7.5
FSO5206B 7 6.5
MD3060P 28 25
i Tutela W140/M - DA qﬂg Front hubs (individual) 0.2 0.18
t Rear axle MS08-125 6.5 5.85
” MS10-125 #k| | 5/12% *#10.3/10.8%
MS10-164 |2/ 1.7* #%10/10.5%
MS13-165 #k]8/19% **16.2/16.7*
SP145E
Intermediate 6.2 4.5
*  Rear axle with mechanical suspension Rear 2.2 |

** Rear axle with pneumatic suspension

ZF 8095
ZF 8098
TRWTASS.

i Tutela GI/A E@Q Power
steering

Tutela TRUCK DOT oo

i SPECIAL E @ Clutch circuit

2

11
Paraflu Total capacity

Cooling system

i Tutela LHM _@.

Cab tipping system

Base - February 2003
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EUROCARGO TECTOR 12-26 t

GENERAL SPECIFICATIONS

INTERNATIONAL LUBRICANT DESIGNATION

Description

FL Products

Engine oil :

Compliant with ACEA E2 specifications Urania Turbo

Engine oil .

Compliant with ACEA E3 and ACEA E5 specifications Urania LD>

Differential and wheel hub oil SAE 80W/90 Tutela W 90/M-DA  (Cold climates)
Compliant with MIL-L-2105 C SAE 85W/140 Tutela W140/M-DA (Hot and temperate
and APl GL-5 specifications climates)
Manual gearbox oil SAE 80W/90

Contains non EP wear resistant additives Tutela ZC 90

Compliant with MIL-L2 105 or API GL 3 specifications

Automatic gearbox and power steering oil

Compliant with A.T.F. DEXRON Il specifications Tutela GI/A

Grease for general use

Lithium-soap base grease, N.L.G.l. n. 2 Tutela MR 2

Specific grease for bearings and wheel hubs

Lithium-soap base grease, N.L.G.l. n. 3 Tutela MR 3

Non-mineral base grease, compatible with brake system materials and SP 349

suitable to lubricate brake system components

Grease for general use, suitable for components not requiring special
grease (e.g, joints, pins and pivots, levers, tie rods, sliding shoes, brake
callipers, etc.)

Lithium-soap base grease, N.L.G.l. n. 2

Tutela Zeta 2

Hydraulic brakes and clutch fluid
Compliant with NH.T.SA N. 116 1SO 4295 — SAE ] 1703 CUNA NC
956-01 specifications and IVECO STANDARD 18-1820

Tutela TRUCK DOT SPECIAL

Mineral oil for hydraulic circuits

Wear resistant and very low pour point Tutela LHM
Window liquid, mixture of alcohols, water and surface-actives, Arexons DP|
CUNA NC 956-1 |

Antifreeze, 50% concentration for temperatures up to —35°C Paraflu | 1

Print 603.93.111
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ENGINE |

Print 603.93.1 1|

SECTION 2
Engine
Page

ENGINE IDENTIFICATION CODES . .......... 3
MAIN SERVICING OPERATIONS TO BE

PERFORMED ON ENGINE FITTED ON

VEHICLE ... o 4
WARNINGS . ... 4
[ High pressure CP3pump ................ 4
[ Railandfittings ........ ... ... i 4
[ Injector ... 4
[ Lowpressuretubing .................... 4
[ High pressuretubing .................... 4
ENGINE REMOVAL-REFITTING .............. 5
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ENGINE 3

ENGINE IDENTIFICATION CODES

1) (&) - [€] -

Exhaust emission level ‘

Homologation power ’7

}7

LARERRENRIREBREIRED
' Duty No, |
Injection
Cylinder No|

Engine cycle — cylinder position

Engine

‘ Engine series evolution ‘

Engine series ‘

0= 4-stroke,
vertical

4 =4 cylinders
6 = 6 cylinders

8 = DI TCA

2 = Bus

| = Truck

4 = M.T. vehicles
and tractors

6 = Marine

9 = Army

0681
0481
0681
0481
0681
0481
0681
0681

TmgoON®> >

202

176
110
154

134
202

KW - (275 HP) 2700 rpm - 930 Nm /
125 KW - (170 HP) 2700 rpm - 560 Nim /
KW - (240 HP) 2700 rpm - 810 Nm /
KW - (150 HP) 2700 rpm - 490 Nm /
KW - (210 HP) 2700 rpm - 680 Nm /
95 KW - (130 HP) 2700 rpm - 430 Nrm /
KW - (182 HP) 2700 rpm - 600 Nm /
KW - (275 HP) 2500 rpm - 930 Nm /

1250 rpm
1200 rpm
1250 rpm
1200 rpm —
1200 rpm
1200 rpm
1200 rpm
1250 rpm

| Model No. within DB,

Print 603.93.1 1|

\—{ Model No. within D.B.
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MAIN SERVICING OPERATIONS TO BE PERFORMED ON ENGINE FITTED ON VEHICLE

WARNINGS

Follow warnings below before operations
A concemning or involving fuel system components.

[ Before any engine intervention always carry out
the engine/vehicle test with the proper IVECO
test equipment, then print the results.

[ To replace the EDC7 control unit follow the
Iveco procedure for electronic control unit run
engines.

[ Itis possible to replace but not recondition the
following fuel system parts: flow limiter, pressure
limiting valve, fuel pressure sensor, hydraulic
accumulator, fuel pump, high pressure CP3
pump with pressure adjustment valve.

[ Allthe Common Rail system parts are packed by
the supplier in oilpaper sheet and then in
cardboard boxes. They shall be protected from
humidity and unpacked just before assembling.

[ The parts shall always be clean during their
handling and assembling (even for simple
operations such as filter or pre-fitter
replacement) to avoid dust or filth. Therefore,
the hydraulic part protection caps shall be
removed only immediately before the part
assembling.

[ Always follow assembling direction for electrical
connections.

[ Threaded connections shall be clamped to the
prescribed coupling.

High pressure CP3 pump
Never operate on the pressure control.
When servicing operations on high pressure pipe are

required, the hexagon on pump side shall be held with proper
wrench.

Rail and fittings

The flow limiter and the pressure limiting valve can be
assembled 5 times consecutively before being replaced. They
shall be lubricated with a little oil before assembling.

Lubricate the overpressure valve as well before assembling
and always replace its gasket.

Injector

It is not necessary and permitted to disassemble the fuel
nozzle or the electromagnet.

Base - February 2003

Low pressure tubing

Figure |

A Connector properly locked

B Connector released for removal-refitting

All connectors shall be in the blocking position (see Figure
[-A) with the clip (1).

To disconnect the low pressure system tubing, press on the
clip (1) (as described in 1-B) to free the connector.

After disconnecting, bring again the spring clip (1) in the
blocking position (Figure [-A) to avoid deformations.

When the low pressure system is restored, press the clip (1)
(as described in 1-B) and connect the union to its connector.
Bring the clip (1) in the blocking position A to guarantee the
connection between the tubing and its component.

The non-observance of the above mentioned connecting
procedure may cause a sudden tubing disconnection during
the vehicle starting or engine working, due to pressure.

High pressure tubing

Since this hydraulic system contains high pressures, observe
the following norms to avoid any risks:

[ Do not connect the high pressure tubing unions with a
rough clamping;

[ Do not disconnect the high pressure tubing while the
engine is working;

Always replace each high pressure tubing after disassembling
it once.

[ Replace each fuel manifold after disassembling it once.

In case of clamping or loosening of the fixing connections,
keep fuel manifolds, hydraulic accumulator (rail) and high
pressure pump firmly fixed and the component-side hexagon
firm, if there is enough space.

[ Replace involved piping in case of drippings.

Print 603.93.1 1|
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ENGINE REMOVAL-REFITTING

Before removal/refitting disconnect battery cables
A and place the vehicle in safety conditions.

Removal

EE Lift the radiator cowling and overtum the cab.
H Remove gearbox as described in the relevant
section and proceed as follows:

[ Drain the engine coolant in a proper container.

[1 Drain the hydraulic steering system oil in a proper

container.
From the engine left side:

[ Disconnect tubings (18) from the compressor (13), the
air cleaner and the turbine suction tubing (on the right
side).

[ Remove the suction tube (16) and its support by
unscrewing the frame fastening nuts.

[ Disconnec t air tubing (15).

[ Unscrew fastening screws (6), the nut (5), remove the
clamp (4) and move the gear lever rightwards (17).

[ Disconnec t delivery (1 ) and return (10) tubing fromthe
hydraulic steering pump.

[ Loosen clamps (1) and remove the after-cooler tube (2).

[ Disconnect fuel tubings; delivery tubings (9) from the
control unit support and returmn ones (12) from the fuel
filter support.

[ Disconnect the oil pan tubing (3).

[ Disconnect the connector (8) from the control unit and
all those connections coming from the hamess.

Print 603.93.111
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From the engine right side:

Move the gear control lever (1) leftwards.
Loosen clamps (14) and remove the after-cooler tubing
(15).

Loosen the tightener (16) and undermine the belt.

oo oo

Unscrew relevant fastening screws, remove the
conditioner (17) compressor and place it on the
condenser, tightly fastened to prevent it form dropping.

Remove the exhaust brake throttle valve (9) guard (12).

Lo

Disconnect the tubing (10) , unscrew the exhaust pipe
fastening screws (7) and remove the throttle valve (9).
[ Unscrew the elastic support (silent block) fastening nut
that fixes the exhaust pipe (8) to the frame and remove
it.

Disconnect air tubing (4).

Lo

Loosen clamps from the radiator and the thermostat
and remove the cooling fluid tubing (18).

During the refitting, do not invert the tubing (I8)
A position, because it will interfere with the fan.

[ Disconnect the tubing (2) from the clamp that fixes it to
the head and free it from the check clamps.

[ Disconnect the tubing (3) from the clamp placed as
shown (—).

Loosen the clamp and disconnect the cooling fluid tubing
(rn.

|
[ Disconnect the alternator, starter and ground cable
electrical connections.

|

Remove the clamp (5) that fixes the harness to the
engine support bracket and disconnect all those
connections coming from the harmess.

[ Place the lifting arm (99360595) to the engine and
tension it with a proper lifting device.

[ Unscrew fastening nuts (7 and 14, Figure 2) and (6 and
| 3, Figure 3); then, lift the engine moving it at the same
time towards the rear part and remove it from the
compartment.

Depending on the kind of vehicle cab, the cab rear
A traverse might be removed, too.
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Figure 3
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ENGINE 7

¥ | Refitting
L==]

Invert the operations requested for removal and observe the
following directions:

[ Take great care during the engine assembling;

[ Check cooling fluid and air-conveyor coupling
conditions and in case they are damaged, replace them
immediately;

Check engine and speed gear unit elastic supports; in
case they are damaged, replace them immediately;

Check if the exhaust pipe parts or its fastening elements
are damaged or about to be damaged and replace them;

Fasten screws or nuts to the prescribed torque;

oo oo oo

Check accurately that the connections of the low
pressure fuel tubings to its unions are correct, as
specified in the notes concerning “main service
operations to be performed on engine fitted on vehicle”.

[ Fillthe cooling system with the cooling fluid and carry out
the bleeding as described in the relevant chapters;

Fill the hydraulic steering circuit and carry out the
bleeding as described in the relevant chapter;

Checkthat hydraulic steering oil and the cooling fluid
A do not contain filth before using them; if they do,
filter with appropriate net filters; in case offilling-ups,

see the table REFUELING in the section
“GENERAL".

[ Check the engine and speed gear oil level; in case of
filling-ups, see the table REFUELING in the section
“GENERAL".

Tests and checks

Start the engine, leave it in motion at running rate
little more than the minimal and wait that the cooling
fluid temperature reaches the rate for the
@ﬁ} thermostat to be opened , then check that:

[ There are no water drippings from the connecting
manifolds of the engine cooling tubing and the cab
heating, and in case fasten by blocking collars further;

Print 603.93.1 1|

[ There are no oil drippings between cover and head
cylinders, oil pan and base, heat exchanger oil filter and
its seatings and between the different lubrication circuits;

There are no fuel leakages from fuel tubings;

There are no air losses from pneumatic tubings;

Ooo

The waming lights on the instrument panels and the
devices disconnected during the engine removal work
correctly.

Engine cooling filling system
General rules

Figure 4

O
1
S
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[ These operations shall be carried out when the engine
is cool.

[ Thecap (I) is sealed and shall never be tampered by the
user.
To empty or fill it use only the cap (2).

[ Toavoidairlocks in the system, the fluid shall be poured
very slowly (about 8 | per minute).

[ The antifreeze contained in the cooling fluid shall not
exceed 50%.

Figure 5
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[ Open the heating fluid tap knob (1) completely.

[ Remove the cap (2, Figure 4) and refuel as described
before until the expansion cup is full.
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Air bleeding

[ Start air bleeding from the cooling system immediately
after filling operations.

Start the engine at the minimum speed for at least 5
minutes.

J
[ Fill the fluid up after this time.
J

Close the cap 2, Figure 4, accurately and take the engine
at high revolutions to simplify fluid cooling until the
thermostat opens.

Note: Screen the radiator with a cardboard between it
and the intercooler to quicken the operation.

[ Take the fluid temperature to 90°C ~ (to be sure that
the thermostat will open) checking the on board
thermometer.

[ When the fluid reaches the right temperature, keep the
engine at max. revolutions possible to let the air out
completely.

[ Check that in the expansion cup there are no more air
bubbles or foam.

[ The max complete deareation time is ~ 15 minutes from
the thermostat opening.

Important warnings

[ Fromthe moment the cap (2, Figure 4) is closed and the
engine heating starts, do not remove the cap until the
engine is completely cooled.

Consequently, in case of filling, wait until the engine is
cool.
This will avoid two consequences:

- Scalds to the operator;

- Engine damages, since the system can be pressurized
only with a cool engine heating.

542011

Air bleeding from fuel system

Figure 6

The bleeding shall be performed as follows:

[ Insertin the bleeding screw (1) its proper small tube (1)
to drain the fuel in the appropriate container;

[ Loosen the screw (I).

Base - February 2003

Start priming pump hand control (2) until fuel goes out
from the bleeding screw () without air;

Close the screw (1);

Operate on the hand control until the priming pump (2)
starts idle working;

O oo o

Start the engine and let it rotate at its minimum for some
minutes to eliminate air residuals.

Fire danger: always close the bleeding screw to avoid
fuel leakages.

A
@ 501430

Check the fuel level in the tank and in case increase it.

Air bleeding from hydraulic
power steering system

Lift the vehicle from the front part, start the engine and let
it rotate at its minimum for some time.

Check that there are no oil drippings from the hydraulic
circuit and check its level in the tank.

Turn the steering wheel slowly in both directions to let out
the air contained in the hydraulic system.

Check again the oil level in the tank and increase it, if
necessary.

Print 603.93.1 1|
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ENGINE 9

INJECTORS REPLACEMENT
Removal

Figure 7
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Place the vehicle in safety conditions.

Disconnect battery terminals, lift the radiator cowling,
overtum the cab and operate as follows:

[ Disconnect oil tubings (5 and 6) from the tappet cover
(7) and remove it;

[ Remove ignition haress clamps (I);

[ Disconnect ignition hamess (l) from injector
connectors, overpressure and temperature/pressure
sensors (4);

[ Remove tubings (9) from the hydraulic accumulator (3)
and fuel manifolds for injectors.

to rail (3), avoid flow limiters (8) rotation with an

i During unlocking of the fitting (3) fastening pipe (9)
appropriate wrench.

Figure 8

Remove nuts (7) and disconnect electrical cables from
injectors (8).

Remove screws () and injector haress support (2) with the
gasket.

Remove screws (5) and airtemperature/pressure sensor (6).

Remove nuts (3) and fuel manifolds (4).

The disassembled fuel manifolds (4) shall never be
A used again but replaced with new ones.

Print 603.93.1 1|

Figure 9

Loosen fastening tappet register nuts (l) and unscrew
registers.

Remove screws (2), rocker unit (3) consisting of support (6),
rockers (4) and shafts (5) and remove bonds (7) from the
valves.

Figure 10
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Remove injector fastening screws and with the tool

99342101 (1) remove also the injectors (2) from cylinder
heads.

Refitting
Figure 11

Assemble a new ring (2) lubricated with vaseline and a new
washer (3) on the injector ().
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Figure 12

Assemble the injectors (1) on the cylinder heads, in a way
that the fuel entrance hole (2) is turned towards the fuel
manifolds housing (3).

Screw fastening screws without clamping them.

To fit down injectors use the tool 9934210l

A (Figure 10).

Figure 13
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Assemble a new ring (3), lubricated with vaseline, on the fuel
manifold (2) and insert it in the cylinder head housing so that
the position ball (5) clashes with its housing (4).

The disassembled fuel manifolds (2) shall never be
A used again but replaced with new ones.

Screw fastening nuts without clamping them.

the manifold (2 Figure |3) can be placed correctly

i During this operation, move the injector (1) so that
into the fuel entrance hole (2, Figure 12)

Base - February 2003

Figure 14

Fasten gradually and altematively the injector fastening
screws (1) to 8.5+0.8 Nm torque with a dynamometrical
wrench.

Fasten fuel manifold (3) fastening screws (2) to the 50 Nm
torque.

Figure 15

g

H
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Check that the tappet registers (1) are unscrewed to avoid
problems with rods (7) during rocker unit (2) assembling.
Place the bond on the valve (6).

The notches (*) on the bonds shall be turmed
A towards the exhaust manifold.

After, assemble rocker units (2) consisting of support
(5), rockers (3) and shafts (4) and fix themto cylinder
heads fastening the screws (8) to the Nm 36 torque.
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ENGINE |

Figure 16

i

(57)

Adjust clearance between rockers and valves through a
setscrew wrench (1), box wrench (3) and feeler gauge (2).

The clearance amounts to:

[ +£005

[] suction valves 0.25 = 0.05
[] exhaust valves 051 = 0.05

operate as follows:

To adjust more quickly the rocker-valve clearance,
A Rotate driving shaft, balance cylinder No. | valves

and adjust the valves marked with * as described in
the tables:

4- cylinder engine

Cylinder No. I 2 3 4
Suction - - * *
Exhaust - * -

Rotate driving shaft, balance cylinder No. 4 valves
and adjust the valves marked with * as described in

the tables:
Cylinder No. I 2 3 4
Suction * * - -
Exhaust * - * -

6-cylinder engine

CylinderNo. | | 2 3 4 5 6
Suction - - * - *
Exhaust - * - * - *

Rotate driving shaft, balance cylinder No. 6 valves
and adjust the valves marked with * as described in

the tables:
CylinderNo. | | 2 3 4 5 6
Suction * * - * - -
Exhaust * - * - * -
Print 603.93.11 |

Complete assembling inverting the operations requested for
removal, bearing in mind to:

[ Fasten injector connector nuts to the prescribed torque;

[ Assemble high and low pressure tubings according to
the procedures described in the paragraph “main
service operations to be performed on engine fitted
on vehicle ”;

[ Fill the cooling system with cooling fluid and bleed as
described before.

Check that the cooling fluid does not contain filth
A before using it; if it does, filter with appropriate net
filters; in case of filling-ups, see the table REFUELING

in the section “GENERAL".

Tests and checks

Start the engine, leave it in motion at a running rate
little more than the minimum and wait that the

cooling fluid temperature reaches the rate for the

@za} thermostat to be opened , then check that:

[ There are no water drippings from the connecting
manifolds of the engine cooling tubing and the cab
heating, fasten blocking collars further if necessary.

REPLACING SEAL RING FRONT COVER
DRIVING SHAFT

Figure 16/1

nRaiy
&!@'

Apply on the front tang (2) of the driving shaft fixture
99340055 (4) and through the guiding holes of the fixture
itself, drill the internal seal ring (1) with a drill (& 3,5 mm) to
a depth of 5 mm..

Fix fixture (4) to the ring (1) by means of the 6 screws in the
kit e proceed with the removal of the ring by screwing up the
screw (3).
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Figure 16/2
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Apply the proper rod (3) of fixture 99363204 to the external
seal ring (2) as shown in the figure and use lever (4), to
remove it from the front cover ().

Figure 16/3

]

Apply on the front tang (6) of the driving shaft part (5) of
fixture 99346252, fix it with screws (4) and key on it the new
seal ring (3). Position part (1) on part (5), tighten nut (2) till
complete assembly of seal ring (3) on the front cover (7).

Base - February 2003

REPLACING SEAL RING
HOUSING BOX

Figure 16/4
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Apply fixture 99340056 (3) onthe reartang (5) of the driving
shaft and through the guiding holes of the fixture, drill the
internal seal ring (1) with a drill (& 3,5 mm) to a depth of 5
mm.

Fix fixture (3) to the ring (1) by means of the 6 screws (4)
in the kit e proceed with the removal of the ring by tightening
the screw (2).

Perform the removal of the external seal ring as shown and
described in figure 16/2.

Figure 16/5

NN

\
.

Apply on the rear tang (6) of the driving shaft part (5) of
fixture 99346253, fix it with screws (4) and key on it the new
seal ring (3).

Position part (1) on part (5) tighten nut (2) until seal ring (3)
is fully assembled into the flywheel housing box (7).
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CYLINDER HEAD REMOVAL/REFITTING
Removal

Before removal/refitting operations disconnect
battery terminals and place the vehicle in safety
conditions.

Lift the radiator cowling, overtum the cab and operate
as follows:

[ Drain partially the cooling fluid in an appropriate tin;

[ Disconnect the cooling fluid tubing (2) from
thermostat cover:

[ Disconnect the air tubing (3) from the suction
manifold;

[] Disconnect electrical connections;
* (4), for heater
e (12), for injectors
*  (I3), for water temperature sensor;
* (5) air temperature/pressure sensor;
e (I4), air from the rail pressure sensor;

[ Remove the part of air tubing (I5) from the
remaining tubing, from the compressor (8) and
from the bracket;

[ Remove the cooling fluid tubing (9) from the
compressor (8);

(1 Remove oil breathe pipes (I ) from tappet cover
(1

[ Disconnect exhaust fuel tubing (10) from pressure
adjusting valve;

[ Remove high pressure tubing (7) from the rail and
high pressure pump (6).

Print 603.93.111
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[ Remove air-conveyor (9) from turbosupercharger (3)
and intercooler radiator (10);

[ Disconnect cooling fluid tubings (1)
For vehicles with air-conditioning:

[ Operating on the automatic tightener (I 1), loosen the
compressor (13) belt tension (12);

[ Remove compressor fastening screws (13) to the
support and fix the compressor (1 3) accurately to avoid
gas tubing damages in the air-conditioning system;

For all types of vehicles:
[ Remove heat protection (8);

[ Remove exhaust tubing fastening screws (5) and exhaust
brake throttle valve (4) from the turbosupercharger (3),
taking care to fasten the latter to the frame;

[ Remove the air tubing bracket fastening screws (2);
[ Disconnect oil tubing from the turbosupercharger (3);

[ Remove exhaust manifold fastening screws (14) from
the cylinder heads and remove it with the
turbosupercharger (3).

Close the oil and air inlet/outlet holes in the
A turbosupercharger to avoid damages caused by
external bodies in it.

[ Remove injectors as described before;
[ Remove rocker control rods (6);

[ Remove cylinder head fastening screws (7).

Place the rocker 99360585 to the cylinder head
A lifting bracket. Hook it to the lifter and remove
cylinder heads.

Base - February 2003

Figure 18
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Refitting

For refitting invert the operations requested for removal and
follow these warnings:

Check that the cylinder head attack surface and the base are
clean;

Do not dirty the cylinder head gasket;

Assemble cylinder head, fasten and clamp the screws in three
steps, as described in the following figures.

A

Figure 19

P 126 40 5o 3o
160 50 ) 90 170 |
+ + + + A
C15Q 70 20 109 15Q

: 1o 30 60 140 :

4-cylinder engine
Figure 20

: 200 120 40 50 130 210 ;
1240 16Q §0 10 990 179 250Q.
+ + + + + + A
1230 150 70 290 100 18Q 260

190 11O 30 60 140 220 :

6-cylinder engine

Fastening screws closing order chart:

[ I°t pre-closing step, with dynamometrical wrench:
* Screw 12x1.75x130 (©) 35 £ 5 Nm
* Screw 1 2x1.75 x 150 (@) 55 = 5 Nm
A= Front side

[ 2" 90°+5° angle closing step
[ 379 90°+5° angle closing step

Print 603.93.1 1|

Carry out the angle closing with the tool 993952 | 6.

Assemble injectors as described in the appropriate chapter.

Assemble high and low pressure tubing as described in the
paragraph “main service operations to be performed on
engine fitted on vehicle".

[ Check manifold, cooling fluid and air-conveyor
conditions and replace them in case of damage;

[ Fasten the screw to the prescribed torque;

[ Fill the cooling system with cooling fluid and bleed as
described before.

before using it; if it does, filter with appropriate net

i Check that the cooling fluid does not contain filth
filters; in case of filling-ups, see the table REFUELING

in the section “"GENERAL".

Tests and checks

Start the engine, leave it in motion at a running rate
little more than the minimum and wait that the

cooling fluid temperature reaches the rate for the

@Z@} thermostat to be opened , then check that:

[ There are no water drippings from the connecting
manifolds of the engine cooling tubing and the cab
heating, and fasten by blocking collars further if
necessary.

[ Low pressure fuel tubing connections and its unions are
correct, as described in “main interventions on an
assembled vehicle”.

[ There are no oil drippings between cylinder cover and
head, oil pan and base, heat exchanger oil filter and
lubrication circuit tubings.

There are no fuel leakages from fuel tubings.

There are no air losses from pneumatic tubings.

Ooo

The warning lights on the instrument panel and the
devices disassembled during the engine removal work
correctly.
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Engine F4 AE 0481
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GENERAL SPECIFICATIONS

Tvoe F4AE0481A
yP (17)
Cycle 4 —stroke Diesel
Power Supply Intercooler supercharged
Injection Direct
Cylinder number 4in line
Bore mm 102
Stroke mm 120
Total displacement ~ cm? 3900
Compression ratio 171
Max power kW 125
(QV) (170)
pm 2700
A Max. torque Nm 560
/ .a (kgm) 7.1
T rpm 1200
Idle engine
minimum rpm
pm 750
Idle engine peak
rpm
pm 3000
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Tvoe F4AEO481A
7P (17)
SUPERCHARGER With intercooler
Turbosupercharger type GARRETT GT 22
Turbosupercharger shaft radial backlash -
Turbosupercharger shaft end play -
Pressure relief valve min. opening stroke:
mm -
Pressure relief valve max. opening stroke:
mm -
Pressure corresponding to min. stroke: bar -
Pressure corresponding to max. stroke: bar -
LUBRICATION Forced by gear pump , pressure relief valve, double
stage oil filter
i Oil pressure with warm
? engine:
- idling bar .2
- peak rpm bar 3.8
COOLING By centrifugal pump, regulating
thermostat, radiator, heat exchanger,
intercooler
Water pump control Through belt
Thermostat
- start of opening 81 £2°C
- maximum opening 96° C
FILLING
Total capacity
, It filling:
Urania Turbo liters .
i Urania LD5 ke .
- engine sump Min. level. Max. level
liters 53 83
ke 4.8 7.5
- engine sump + filter
liters 6.3 9.3
kg 5.7 8.4
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Tvoe F4AEO481A
7P (17)
TIMING
start before T.D.C. A 8.5°
end after BD.C. B 8.5°
start before T.D.C. D 51°
end after BD.C. C 12.5°
Checking timing
mm -
>< I
“ mm -
X% O
l % Checking operation
EEN = mm 020 + 0.30
X
:;O] mm 046 + 0.56
th b, FUEL FEED
[E Injection high pressure common rail
— Type: Bosch EDC7 ECU
Nozzle type Injectors
Injection sequence [-3-4-2
Injection pressure bar 250 - 1450
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ASSEMBLY DATA - CLEARANCES

Tvoe F4AE0481A
yP (17)

CYLINDER UNIT AND CRANKSHAFT COMPONENTS mm

Cylinder barrels Ay g 102.009 + 102.031

Spare pistons

type:

Size 60,5

Outside diameter I | 101781 = 101.799

Pin housing 2 40.008 + 40014

Piston — cylinder barrels 0.116 +0.134

Piston diameter D1 0.5

Piston protrusion X 0.28 + 0.52

Piston pin 3 39.9938 + 40.0002

Piston pin — pin housing

0.0078 =+ 0.0202

Base - February 2003
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Tvoe F4AEQ48I1 A

yP (17)

CYLINDER UNIT AND CRANKSHAFT COMPONENTS mm
X X|* 2.705 + 2735
X2 Split ring slots X2 2420 + 2.440
X3 X3 4.020 + 4.040
g[S o S I* 2560 + 2.605
[E S2 Split rings S2 2.350 + 2.380
S 3 S3 3.975 + 4.000

* measured on 98 mm
| 0.100 = 0.175
% Split rings - slots 2 0.040 + 0.90
3 0.020 = 0.065
IVECO
ﬁ > Split rings 0.5

Split ring end opening

X2 in cylinder barrel:

%3 X | 030 + 040
X2 0.60 + 0.80
X3 0.25 + 055

\ B
Q A I Small end bush
housing a1 42987 +43.013
Big end bearing
9 housing g2 72987 = 73.013

g4
@L @3 Small end bush diameter
) Outside R g4 43279 + 43.553
Inside 2 g3 40019 + 40,033
Spare big end half
bearings S 1.955 + 1.968

Small end bush — housing 0.266 + 0.566
Piston pin — bush 0.0188 + 0.0392

J
IVECO
ﬁ E > Big end half bearings 0.250 + 0.500
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Tvoe F4AE0481A
yP (17)
CYLINDER UNIT AND CRANKSHAFT COMPONENTS mm
X
Size X -
Max. tolerance
on connecting rod
\ axis alignment — -
&) 2
Journals | 8299 + 83.01
Crankpins D2 68.997 + 69.013
Main half bearings S 2456 + 2,464
Big end half bearings S2 1.955 + 1.968
S S 2
*provided as spare part

Main bearings

¢ a3 No. [-3-4-5 D3 87.982 + 88.008
No. 2 D3 87.982 + 88.008
Half bearings — Journals
No. |-3-4-5 0.041 +0.103
=) No. 2 0041 +0.103
Half bearings - Crankpins 0.033 + 0.041
Main half bearings .
g é < Big end half bearings 02500500
Shoulder journal X | 37475 + 37.545
-
X |
@ Shoulder main bearing X2 32.23
X2
sz Shoulder half-rings X3 32.30
% Output shaft shoulder 0.07
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Tvoe F4AE0481A
7P (17)
CYLINDER HEAD — TIMING SYSTEM mm
D |
Valve guide seats on
cylinder head D | 7.042 +7.062
D4 Valves:
5 g2 6.970 + 6990
a 60° =+ 0.25°
>@ a2 6.970 + 6990
o o 450 + 0.25°
% Valve stem and guide 0.052 + 0.092
Housing on head for
m valve seat:
=8 | | 34.837 + 34.863

@ | >®] %] 34.837 + 34.863

Valve seat outside diameter;

) valve seat angle on cylinder
- head:
EC@ D2 34917 + 34931
o 60°

A ﬁm @2 34917 + 34931
@ a 450

'ﬁl X | 059 + 111
X Sinking X ﬁﬂ 096 + 1.48

%) | 0.054 + 0.094

I:§:| Between valve seat
and head ﬁﬂ 0.054 + 0,094

IVECO
ﬁ é > Valve seats -
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Tvoe F4AE0481A
yP (17)
CYLINDER HEAD — TIMING SYSTEM mm
@ Valve spring height:
A ree spring .
U free spr H 47.75
H A
HI ¢ H9 under a load equal to:
3398+ 19N HI 35.33
741 £ 39 N H2 25.2
l Injector protrusion X It cannot be adjusted
X
Camshaft bush

housings No. [-5

Camshaft housings
No. 2-3-4

59222 +59.248

59222 +59.248

Camshaft journals:
| =5 < 1-2-3

53.995 + 54.045

Camshaft bush outside
diameter with a load
of 3.3 kN: %)

59,222 + 59,248

Bush inside diameter

after ramming %) 54.083 + 54.147
E§:I Bushes and housings 0113 = 0165
on block
% Bushes and journals 0.038 + 0.152
Cam lift:
5% H ﬁﬂ H 6,045
=8 ] H 7.582
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Tvoe F4AE0481A
yP (17)
CYLINDER HEAD — TIMING SYSTEM mm
(@)

Tappet cap housing
on block D | 16.000 + 16.030

2 .

— A< @3 Tappet cap outside

> diameter: a2 15924 + 15954
< 3 15960 + 15.975
a2
% Between tappets and housings 0.025 + 0.070
IVECO
ﬁ é > Tappets -
D |
Rocker shaft a1 21.965 + 21977
o- —&- ©
Rockers a2 22.001 +22.027
D2

Between rockers and shaft 0.024 + 0.162
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TIGHTENING TORQUE

PART TORQUE
Nm kgm
Cylinder barrel lubrication nozzle fixing screw M8 I15+3 1.5+03
Engine shaft cap fixing screw M 12 ISt phase 50+6 506
2"d phase 80=x6 8+06
37 phase 90° = 5°
Stud bolts M6 for camshaft sensors 8x2 08+02
Stud bolts M8 for power supply pump 12+2 12 £02
Rear gearcase fixing screw M12 77 =12 77 =12
Rear gearcase fixing screw M10 47 =5 47 =05
Rear gearcase fixing screw M8 24 x4 2404
Camshaft sensor fixing nut M6 10+2 | £0.2
Oil pump fixing screw M8 ;LT&T; 2841-1 |4 gi Z 8;
Front cover fixing screw M8 24 x4 2404
Screw M8 for camshaft longitudinal check plate fixing 24 x4 2404
Camshaft gear fixing screw M8 364 3.6 04
Connecting rod cap fixing screw M1 | st phase 60x5 6x05
2nd phase 60° + 5°
Underblock plate fixing screw M10 43 x5 43 x04
Nut M8 for high pressure pump gear fixing 105 =5 10505
Fuel pump fixing nuts M8 24+ 4 2404
4 inch plug on the cylinder head 24+ 4 2404
Y4 inch plug on the cylinder head 365 36 +05
% inch plug on the cylinder head 122 12 +0.2
Injector fixing screws Mé 852035 0350035
75% % 5°
Union fixing nut for injector power supply 50«5 5+05
Pre-heating grid nut M6 on the suction manifold 8x2 08=+0.2
Suction manifold fixing screw M8 24 x4 24 04
Rear bracket fixing screw M2 for engine lifting 77 =12 77 =12
Common ralil fixing M8 screws 24 x4 2404
High-pressure fuel pipe unions M4 20x2 2+02
Cylinder head fixing M12 screw (12x1.75x 130) o 35%5 35205
Cylinder head fixing M12 screw (12x1.75x 150) } I phase 555 55+05
2" phase 90° + 5°
37 phase 90° = 5°
Equalizer support fixing screw 365 36+05
Valve clearance adjustment nut 24+ 4 2404
Power supply pipe fixing nuts M14 from common rail high pressure pump 202 202
High pressure pipe union fixing screw M8 24+ 4 2404
Head bulkhead fixing screw Mé for hamess 10+2 | £0.2
Electric harness support fixing screw M8 for injector power supply 24 x4 2404
Harness fixing nuts on individual injector .5 %025 0.15 £ 0.025
Fuel filter-holder bracket fixing screw M8 77 =8 77 =08
Fuel filter-holder fixing screw M8 24 x4 2404
Fuel filter contact + ¥ tum
Oil pressure adjustment valve fixing screw M22 on the oil filter support 80«8 8+08
Oil filter support and gasket radiator fixing screw M8 24 x4 2404

QOil filter

contact + ¥ turn
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PART TORQUE
Nm kgm

I'1/8 inch connection on filtter support for turbine lubrication 24 x4 2404
Pipe fixing nut M 12 for turbine lubrication [0+2 I £0.2
Engine coolant input connection fixing screw M10 43x6 4306
90° curve fixing (as necessary) on engine fluid input connection 24 x4 2404
Pipe on cylinder head for supercharger cooling 22+72 2202
Union fixing screw M6 for engine coolant exhaust 10x2 | +02
Pin fixing on engine block for exhaust manifold 10x2 I +02
Exhaust manifold fixing screw M10 on cylinder head 535 53+05
Adapter fixing screw M2 for damper Ist phase 505 5x05
and damper on engine shaft 2"d phase 90°
Pulley fixing screw M10 on engine shaft 68 =7 68 =07
Water pump fixing screw M8 24+ 4 2404
Auxiliary part control belt screw coupling fixing screw M10 43+6 43 x06
Fixed pulley fixing screw M0 for auxiliary part control belt 43+6 43 x06
Flywheel housing fixing screw M10 85+ 10 85 = |
Flywheel housing fixing screw M 12 49«5 49 £05
Heating exchanger fixing screw Mé for control unit 10x2 I £0.2
Heating exchanger fixing screw M8 for control unit 24 x4 2404
Input-output connection M12 for fuel on the heating exchanger [2+2 1202
Valve cover fixing nut M8 24+ 4 2404
Camshaft sensor fixing screw M6 8x2 08=+02
Engine shaft sensor fixing screw M6 8x2 08=+02
Engine coolant temperature sensor fixing screw M4 20«3 2+03
Oil temperature-pressure sensor fixing screw M5 6= | 0.6 0.1
Fuel pressure sensor fixing screw 35+£5 3505
Fuel temperature sensor fixing screw M4 20%3 2+03
Air pressure/temperature sensor fixing screw on suction manifold 6=+ | 0.6 0.1
Engine oil level sensor fixing screw M2 [2+2 1202

6 cylinders{ ?Lth m :8 473:; |6 Srg i 8;
Turbine fixing to the exhaust manifold

. pins M8 7= 0.7+ 0.l

4 cylinders nuts M8 24 4 4 24+ 04
Adapter M 12 on turbine for (input) lubricant oil pipes 35+£5 3505
Pipe fixing on adapter M10 for turbine lubrication 35«5 35+05
Oil pipe fixing on adapter M10 for block turbine lubrication 43x6 43=x06
M8 oil exhaust pipe fixing on turbine 24+ 4 2404
Fixing union M6 for oil return from the cylinder head to the flywheel housing 10x2 | +02
Engine flywheel fixing screw M12 st phase 304 3£04

27 phase 60° = 5°

Front bracket fixing screw M8 for engine lifting 24+ 4 2404
Engine oil torque fixing screw 24 x4 2404
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AUXILIARY COMPONENTS

Starter fixing screw

PART TORQUE
Nm kgm

Air supercharger:
Control gear 5/8 inch fixing nut on the supercharger shaft 125+ 19 125+ 19
Fixing nut M12 to the flywheel housing 77 =12 77 =12
Alternator:
Bracket fixing nut M12 on the water input union 43x6 43=x06
Alternator fixing nut M10 43x6 43=x06
Climate control:
Bracket fixing screw M10 43x6 43=x06
Supercharger fixing screw M0 24+ 4 2404
Starter:

436 43+06
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TOOLS

TOOL No. DESCRIPTION
99305018 Kit with tooling complete of valve seat grinding tools
99305047 Spring load device
99322205 Revolving stand for group overhaul (capacity 1000 daN, torque

120 daNm)
99340055 Engine shaft front gasket extraction tool
99340056 Engine shaft rear gasket extraction tool
=
99341001 = =N Double effect lift

'
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TOOLS

TOOL No. DESCRIPTION
99341009 Bracket pair
99342101 Injector extraction tool
99346252 Tool for engine shaft front gasket assembly
99346253 Tool for engine shaft front gasket assembly

O
9%

99355019 Wrench (10mm) for hydraulic power steering pump check screw
99360076 (engine) ol filter removal tool
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TOOLS

TOOL No. DESCRIPTION

99360183 Pliers for piston ring removal and assembly (65-110mm)
99360268 Engine valve assembly and removal tool

99360330 ﬁ Engine flywheel rotation tool

f Engine flywheel check tool

99360351

Beater for camshaft bush removal and assembly
99360362 (use with tool 99370006)
99360500 Engine shaft lifting tool
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TOOLS
TOOL No. DESCRIPTION
99360595 % Engine removal and assembly rocker arm
99360605 Band for piston insertion into the cylinder barrel (60-125 mm)
99361037 Engine fixing bracket to the revolving stand 99322205
C
99363204 Q Gasket extraction tool
99370006 Interchangeable beater grip
99370415 Gauge-holder block for various relieves (use with tool 99395603)
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TOOLS
TOOL No. DESCRIPTION
99389834 Dynamometric screwdriver for injector solenoid valve connector

check nut adjustment

99395216 Measurer pair for angular tightening with ¥2” and % " square
99395363 Square complete for connecting rod quadrature control
99395603 Gauge (0 — 5 mm)
99395687 Bore meter
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ENGINE FAAE0481 CROSS SECTION
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ENGINE FAAEO481 LONGITUDINAL SECTION
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ENGINE OVERHAUL

540110 DISASSEMBLY OF THE ENGINE AT
THE BENCH
Figure 3
5

In order to apply to the engine block the engine fixing brackets
99341009 to the stand for the overhaul, operating on the
engine left side, it is necessary:

[ to remove the fuel filter (5) from the support (1) by
means of tool 99360076,

[] to remove the low pressure fuel pipe (2-3-4) from the
support (1)
[] to remove the support (1) bracket from the block

Figure 4

In order to remove the low-pressure fuel pipe (2-3-4,
Figure 3) from the relevant connection unions, it is
necessary to press the fastener (1) as shown in figure

After removing the pipe, position the fastener (1) into
its lock position, figure A, in order to avoid possible
deformations.

Base - February 2003
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The pipe (3) from the union (4) and from the supercharger
8).
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Remove the fuel pipe (2) from the rail and from the
high-pressure pump (9) and remove it from the engine block,
by removing the fixing screws (4 and 6)

When unlocking the pipe (2) union (7), it is necessary
to prevent the union (10) rotation of the high-pressure
pump (9), by using the proper wrench.

A

On the right side

Figure 6

5

Remove the screws (2) and remove the oil pipe (3) from the
supercharger pipe (1) and from the engine block.

Remove the starting engine (5) from the flywheel cover (4).

Apply to the block the bracket 99361037 and fix by means of
these latter the engine to the revolving stand 99322205. Drain
the engine oil by removing the plug from the sump.

Remove the fan from the engine shaft pulley.
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I. Connections for injectors - 2. Engine coolant temperature sensor - 3. Fuel pressure sensor - 4. Engine oil pressure and
temperature sensor - 5. Engine shaft sensor - 6. Injector - 7. Temperature-air pressure sensor - 8. Timing phase sensor -

9. Fuel temperature sensor and fuel heater - 10. Pressure adjuster - | |. Control unit EDC7
Disconnect the engine wire by disconnecting the connectors: Figure 8
(1) from the injector harness (6); (7) air temperature
/pressure sensor: (3) fuel pressure sensor; (I 1) control unit; r- W&?@ ' s n
(10) high pressure pump sensor; (8) timing phase sensor; (2) @

engine coolant temperature sensor on thermostat (5) rpm
sensor;

Remove from the rail: the fuel pipe (7) according to the
procedures described in Figure 4. Remove the fuel pipe (5)
from the rail (2) and from the manifolds (6) for injectors.

unions (4) from the rail (2), it is necessary to prevent
the possible flow limiting device rotation (3) by
means of a proper wrench.

i During the unlocking operation of the pipe (6) fixing

Remove the screws (1) and the rail (2).
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Figure 9

B

Remove from the fuel return pressure limiting device (1), the
pipe (2) as described in Figure 4.

Remove the pipe (4) from the air supercharger (3) and from
the union (5). Remove the nut (10) Loosen the elastic hose
clamp (6) and remove the oil vapor pipe (9).

Remove the unions (I13-11) and remove the pipe (12).

Remove the nuts (7) and remove the tappet (8) cover
complete of gasket.

Figure 10

5

Remove the nuts (7) and disconnect the electric wires from
the injectors (8).

Remove the screws (1) and remove the injector haress
support (2) complete of gasket.

Remove the screws (5) and remove the air

pressure/temperature sensor (6).

Remove the nuts (3) and withdraw the fuel manifolds (4).

The removed fuel manifold (4) shall not be used
A again and they must be replaced by new ones.

Base - February 2003

Figure 11

Loosen the tappet adjuster fixing nuts (1) and unscrew the
adjuster.

Remove the screws (2), remove the equalizer unit (3)
composed by the support (6), equalizers (4), shafts (5) and
remove the bonds (7) from the valves. Remove the rods (8)

Figure 12

B
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Remove the injector fixing screws and by means of tool
293§2IO| (1) withdraw the injectors (2) from the cylinder
ead.

Figure 13

5

Remove the screw (4), loosen the clamp (2) and remove the
air conveyor (1) from the turbosupercharger (3)
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Figure 14
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Remove the oil pipe (5) check clamp fixing screw (4) from
the exhaust manifold ().

Remove the oil pipe (5) from the oil filter/ heating exchanger
support (7).

Remove the nuts (2) and remove the turbosupercharger (3)
from the exhaust manifold ().

Remove the screws (6) and remove the exhaust manifold (1)
from the cylinder head.

Figure 15

B

Remove the screws (1) and remove the air conveyor (2)
complete of heater. Remove the screws (4), remove the
cover (3) and the relevant thermostat.

Remove the head cylinder (6) fixing screws (5).

i The external screws pointed out are shorter.
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B

Hook the brackets (1) with metal ropes and remove the
cylinder head (2) from the block by means of a hoister.

Figure 17

B

Remove the cylinder head gasket (1).

Loosen the stretch of the belt (2) by means of a proper
wrench, operating the automatic belt tightener (3) and
remove the belt.

Remove the screw (4) and the automatic tightener (3).

Figure 18

Remove the screws (2) and disconnect the alternator (1)
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Figure 19

B

Remove the screws (2) and remove the alternator support
)
Remove the oil filter (1) by means of tool 99360076.

Figure 20

5

&\@O i

¥

and remove oll

Remove  the screws (4)
temperature/pressure sensor.

Remove the screws (1) and remove the oil filter/heating
exchanger support (2), middle plate (6) and relevant gaskets.

Remove the oil level sensor (5)

Figure 21

)

Remove the screws (1) and the electronic control unit (2)
complete of heating exchanger.

Figure 22

5

By means of wrench 99355019, remove the screws (1) and
(3) and remove the hydraulic power steering pump (2)
complete of oil tank (4) from the air supercharger (5)

Figure 23

5

{zo s/@

all
77 Z
iRy
Remove the screws (2) and the nuts (1-4) and remove the

S
> N
N\ /&
A;‘L".— n
) LAY
air supercharger (3)
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Figure 24

)

Remove the nut (1) and remove the phase sensor (2).

Remove the nuts (3) and remove the high-pressure pump (4)
complete of power supply pump (5).

Figure 25

Apply the tool 99360351 (2) to the flywheel housing (1), to
stop the flywheel (3) rotation.

Loosen the screws (4)

Figure 26

B

Remove the screws (2) and remove the pulley (3) and the
bumper flywheel (I).

Remove the screws (6) and remove the hub (5) and the
phonic wheel (4).
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Figure 27

)

Remove the screws (1) and remove the water pump (2).
Remove the screws (3) and remove the roller (4).
Remove the screws (5) and remove the rpm sensor (6).

Figure 28

s

Remove the screws (1) and remove the front cover (2).

Write down the screw (1) assembling position
A because they exhibit different lengths.

Figure 29

B

Remove the screws (1) and remove the oil pump (2).

i [t is not possible to overhaul the oil pump (2).
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Figure 30

B

Remove tool 99360351 (2).

Remove the engine (3) flywheel fixing screws (1) to the
engine shaft (4).

Figure 31

Screw two pins (2) exhibiting a proper length into the engine
shaft holes (3).

Withdraw the engine flywheel (1) in orderto sling it with the
hoister and position it into the container.

Figure 32

5

Remove the screws (1) and remove the rear cover (2).

A

Write down the screw (1) assembling position
because they exhibit different lengths.

Figure 33

)

Overtum the engine.

Remove the screws (2), remove the plate (3) and remove the
oil sump ().

Figure 34

s

Remove the screws (1) and remove the oil suction rose (3).

Remove the screws (2) and remove the stiffening plate (4).

Figure 35

5
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Remove the screws (1) and remove the gear (3) from the
camshaft (2).
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Figure 36

)

@

Remove the screws (2) and the timing gearcase (1).

Write down the screw (2) assembling position
A because they exhibit different lengths.

Figure 37

Remove the connecting rod cap (2) fixing screws (1) and
remove them.

Remove the connecting rod piston assemblies from the
upper side of the block.

because, in the event of use, they should be mounted

i Maintain the half-bearings in their relevant seats
in the position detected when disassembling.

Figure 38

B

Remove the screws (1) and remove the bench caps (2).
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Figure 39

)

The second-last-bench cap (1) and its relevant support have
the half-bearing (2) equipped with shoulder.

Write down the upper and lower half-bearing
A assembling position, in the event of use, they should
be mounted in the position detected when

disassembling.

Figure 40

i

Remove the engine shaft (2) from the block by means of tool
99360500 (1) and hoister.

Figure 41

-
(U

S o

Remove the bench half-bearings (1).
Remove the screws (2) and remove the oil nozzles (3).
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Figure 42

Remove the screws () and remove the camshaft (3) check
plate (2)

A Write down the plate (2) assembling position.

Figure 43

5

Carefully withdraw the camshaft (1) from the engine block.

Figure 44

S =] =)
[' o )@ o
(e anorg PEST| Me
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Withdraw the tappets (1) from engine block.
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REPAIR INTERVENTIONS
540410 CYLINDER GROUP

540420 Controls and measurements
Figure 45

(] 0—
f

Carefully clean the cylinder-block group, when performed
the engine disassembly.

Use the proper rings to transfer the cylinder group.
Carefully check that the block does not present any cracks.
Check the working plug conditions. Replace them if they are
rusty or in case of doubt about their conditions.

Examine the cylinder barrel surfaces; they must not present
any seizing, scoring, ovalization, taper, and excessive wearing
traces.

The intermal diameter check of the cylinder barrels, to verify
the ovalization, taper and wearing entity, is performed by
means of bore meter 99395687 (l) equipped with
comparator previously set to zero on the ring gauge (2) of
the cylinder barrel diameter.

If you do not have at your disposal the ring gauge, use
A a micrometer for the zero setting operation.

)

| | |

The measurements must be performed for each individual
cylinder at three different heights from the barrel and on two
perpendicular surfaces: one parallel to the longitudinal engine
axis (A) and the other one perpendicular (B); usually the max
wear is detected on this latter surface and in correspondence
with the first measurement.

If you detect any ovalization, taper or wear, ream and grind
the cylinder barrels. The cylinder barrel regrinding must be
performed in relation to the diameter of the spare pistons
oversized of 0.5 mm in respect of the nominal value and
prescribed assembling clearance.
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Figure 47
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i In the event of grinding operation, all the barrels

must result of the same oversize (0.5 mm)
Check the bench bearing seats, proceeding as follows:

[ mount the bench caps on the supports without
bearings;

[ screw the fixing screws to the torque prescribed;

Head face check on the cylinder group

Figure 48

Check that the head face, on the cylinder group, does not
present deformations.

This check can be carried out, after a previous grains (4)
extraction by means of a calibrated ruler (2) and feeler gauge
(3).

After verified the deformation areas, perform the flattening
of the face by means of grinding machine.

The flatness error must not be higher than 0.075 mm.

A

Check the conditions of the working plugs () of the cylinder
groups; replace them if rusty or in case of doubt about their
conditions.

The block flattening could be performed only after
you have checked that, at finished work, the piston
projection from the cylinder barrel is not higher than
the value prescribed.

When flattening is finished, restore the cylinder barrel bevel
as shown in Figure 47.

5412 TIMING SYSTEM
[ by means of an adequate gauge, verify that the internal 541210 Camshaft
diameter of the seats correspond to the value
prescribed. Figure 49
If you detect a higher value, replace its block
53.995
54.045
M v
A S A S A S A S

CAMSHAFT MAIN DATA
The data listed are refereed to the standard pin diameter.

The surfaces of the camshaft support pins and cams must be
very smootbh; if they present seizing and scoring traces, it is

Print 603.93.1 1|

better to replace the shaft and relevant bushes.
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541211 Cam lift check and pin alignment

check

Position the shaft on counterpoints and, by means of a
centesimal gauge, located on the central support, check that
the alignment error is not higher than 0.04 mm: on the
contrary, replace the shaft. Then, check the cam lifting: it must
result of 6.045 mm for the exhaust ones and of 7.582 mm for
the suction ones; if you detect different values, replace the
shaft.

Figure 50

o

Check the camshaft (2) support pin diameter by means of a
micrometer (|) on two perpendicular surfaces.

541213
Figure 51

BUSHES

The camshaft bushes (2) must result forced in their relevant
seats.

The inner surfaces must result without seizing and wearing
traces.

By means of a bore meter (3), measure the diameter of the
rear and front bushes (2) and intermediate seats (1) for
camshaft.

The measurements must be
perpendicular axes.

performed on two

Figure 52
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54.147

MAIN DATA OF THE CAMSHAFT BUSHES AND RELEVANT SEATS
* Dimensions to be obtained after the bush driving
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541213 Bush replacement

Figure 53

Fitting tappets — camshaft

Figure 55

SSSSY

To replace front and rear bushes (1), use for their removal
and refitting the tool 99360362 (2) and handgrip 99370006

3).

lubrication holes coincide with engine block housing

i When refitting bushes (I) direct them so that
holes.

541224 Tappets
Figure 54
Ba

16.000
16.030

p
|5.924] w
15954~ || [
i CT 29
15.960 \T/ 47
7| U975 |
15.924) | | |
| |L15.954]
7 (. J

MAIN DATA CONCERNING THE TAPPETS AND THE
RELEVANT HOUSINGS ON THE ENGINE BLOCK
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Lubricate the tappets () and fit them into the relevant
housings on the engine block.

Figure 56

=y,
0

]

Lubricate the camshaft bushes and fit the camshaft (1) taking
care not to damage the bushes or the housings.

Figure 57

D

Set camshaft (3) retaining plate (1) with the slot facing the
top of the engine block and the marking facing the operator,
then tighten the screws (2) to the specified torque.
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Figure 58

Check camshaft end float ().
[t shall be 0.23 = 0.13 mm.

Figure 59

m=l ——

RN R

Fit nozzles (2) and tighten the fastening screws (1) to the
specified torque.

5408 OUTPUT SHAFT
540810 Measuring journals and crankpins
Figure 60

Grind journals and crankpins if seizing, scoring or excessive
ovalisation are found. Before grinding the pins (2) measure
them with a micrometer (1) to decide the final diameter to
which the pins are to be ground.

[t is recommended to insert the found values in the
A proper table.

See Figure 61.

a Undersize classes are: 0.250 — 0.500 mm

Journals and crankpins shall always be ground to the
A same undersize class.

Journals and crankpins undersize shall be marked on
the side of the crank arm No.I.

For undersized crankpins: letter M

For undersized journals: letter B

For undersized crankpins and journals: letters MB

Figure 61

* 82,99
83,01

2 MIN

2 MAX

! T 68,99
69,01 *
FILL THIS TABLE WITH OUTPUT SHAFT JOURNAL AND CRANKPIN MEASURED VALUES
*Rated value
Print 603.93.11 |
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Figure 62
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*  measured on > 45.5 mm radius [#T0,05[B-C|(® 770,03 B-C
** between adjacent journals @ * © 0,022 B-C 70183
OUTPUT SHAFT MAIN TOLERANCES
TOLERANCES TOLERANCE CHARACTERISTIC GRAPHIC SYMBOL
SHAPE Roundness O
Cilindricity 10O/
Parallelism /!
DIRECTION Verticality i
Straightness —
POSITION Concentricity or coaxiality ©®
Circular oscillation A
OSCILLATION Total oscillation P
Taper —
LEVELS OF IMPORTANCE FOR PRODUCT CHARACTERISTICS GRAPHIC SYMBOL
CRITICAL ©
IMPORTANT )
SECONDARY S)
MAIN BEARING ON TIMING * 45° INTERMEDIATE MAIN FIRST MAIN BEARING ON
SYSTEM CONTROL SIDE BEARINGS FRONT SIDE
2x45° 45°
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549215 Replacing oil pump control gear

Figure 63

e

Ba
—H

Check that gear toothing (I) is not damaged or worn,
otherwise remove it using the proper puller (3).

When fitting the new gear, heat it to 180°C for 10 minutes
in an oven and then key it to the output shaft.

Fitting main bearings

Figure 64

]

Refit the main bearings that have not been replaced,
A in the same position found at removal.

Main bearings (1) are supplied spare with 0.250 — 0.500 mm
undersize on the internal diameter.

é Do not try to adapt the bearings.

Clean accurately the main half bearings (l) having the
lubricating hole and fit them into their housings.

The second last main half bearing (1) is fitted with shoulder
half rings.

Base - February 2003

540811 Finding journal clearance

Figure 65

s

Refit the output shaft (2).

Check the backlash between output shaft main journals and
the relevant bearings as follows:

Figure 66

[ Clean accurately the parts and remove any trace of oil;

[ position a piece of calibrated wire (3) on the output shaft
pins (4) so that it is parallel to the longitudinal axis;

[ fitcaps (1), including the half bearings (2) on the relevant
supports.

Figure 67

1]
o

Tighten the pre-lubricated screws (1) in the following three
successive stages:

[ I°t stage, with dynamometric wrench to 50 = 6 Nm.
[ 2"9 stage, with dynamometric wrench to 80 = 6 Nm.

Print 603.93.1 1|




EUROCARGO TECTOR 12-26 t

ENGINE F4 AE 0481 55

Figure 68

(D

[ 3™ stage, with tool 99395216 (1) set as shown in the
figure, tighten the screws (2) with 90° = 5° angle.

Figure 69

B

[ Remove caps from supports.

The backlash between the main bearings and the pins is
found by comparing the width of the calibrated wire (2) at
the narrowest point with the scale on the envelope ()
containing the calibrated wire.

The numbers on the scale indicate the backlash in mm.

Replace the half bearings and repeat the check if a different
backlash value is found. Once the specified backlash is
obtained, lubricate the main bearings and fit the supports by
tightening the fastening screws as previously described.
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Checking output shaft shoulder clearance

Figure 70

This check is performed by setting a magnetic-base dial gauge
(2) on the output shaft (3) as shown in the figure, standard
value is 0.068 — 0.41 mm.

If higher value is found, replace main thrust half bearings of
the second last rear support () and repeat the clearance
check between output shaft pins and main half bearings.

540830 CONNECTING ROD - PISTON
ASSEMBLY

CONNECTING ROD — PISTON ASSEMBLY

COMPONENTS
I. Stop rings - 2. Pin - 3. Piston - 4. Split rings - 5. Screws -
6. Half bearings - 7. Connecting rod - 8. Bush.

i Pistons are supplied spare with 0.5 mm oversize.
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Figure 72

=s

Remove split rings (1) from piston (2) using pliers 99360183
)

Figure 73

Piston pin (1) split rings (2) are removed using a scriber (3).

Figure 74

2.560
* 2.605

540840 Pistons
Measuring piston diameter

Figure 75

Using a micrometer (2), measure the diameter of the piston
(1) to determine the assembly clearance.

A

Figure 76

o

The diameter shall be measured at |2 mm from the
piston skirt.

The clearance between the piston and the cylinder barrel can

be checked also with a feeler gauge (1) as shown in the figure.

sk | 2.705 2.420 4.020
2.735 2.440 4.040

¥
i
N
o
I+
N
<

2.350
2.380 | |

R

3.975 |

e ——— ]
|

{

1
4.000 | | %TCW
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MAIN DATA CONCERNING KS. PISTON, PINS AND SPLIT RINGS

* Value measured on 99 mm diameter

{40.008} ’ 39.9938J

40.014 40.0002
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540841 Piston pins
Figure 77

To measure the piston pin () diameter use the micrometer
).

Conditions for proper pin-piston coupling

Figure 78

[
0

@

Lubricate the pin (1) and its seat on piston hubs with engine
oil; the pin shall be fitted into the piston with a slight finger
pressure and shall not be withdrawn by gravity.

540842 Split rings

Figure 79

m
@

Use a micrometer (1) to check split ring (2) thickness.

Print 603.93.1 1|

Figure 80

Check the clearance between the sealing rings (3) of the 2
and 39 slot and the relevant housings on the piston (2), using
a feeler gauge (1).

Figure 81

A

N
DIAGRAM FOR MEASURING THE CLEARANCE X
BETWEEN THE FIRST PISTON SLOT AND THE
TRAPEZOIDAL RING

Since the first sealing ring section is trapezoidal, the clearance
between the slot and the ring shall be measured as follows:
make the piston (1) protrude from the engine block so that
the ring (2) protrudes half-way from the cylinder barrel (3).

In this position, use a feeler gauge to check the clearance (X)
between ring and slot: found value shall be the specified one.
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Figure 82

Use feeler gauge () to measure the clearance between the
ends of the split rings (2) fitted into the cylinder barrel (3).

540830 Connecting rods

Figure 83

[
[

y Y |
) g‘g Pz

A A
*ok { 43.279 J [ 40.0|9] . [ 39.996

**1 43,553 || 40.033 40.003

© 1.955
72.987 1.96§
73.013

MAIN DATA FOR CONNECTING ROD, BUSH, PISTON
PIN AND HALF BEARINGS

* Value for inside diameter to be obtained after driving in
connecting rod small end and grinding.
** Value not measurable in released condition

To obtain best coupling the connecting rod-cap
A coupling surfaces are knurled.

[t is therefore recommended to not remove
knurling.
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Figure 84

CONNECTING ROD BODY
1234 w
ING ROD No. | WEIGHT
0001 v
| w
9999 x

CONNECTING ROD CAP
1234 A 123
CONNECTING YEAR DAY
0001 A 1998 001
| B 1999 |
70196
9999 € 2000 366
D 2001

Every connecting rod is marked as follows:
A [d On body and cap with a number showing their

coupling and the corresponding cylinder.

In case of replacement it is therefore necessary
to mark the new connecting rod with the same
numbers of the replaced one.

[ Onbody with a letter showing the weight of the
connecting rod assembled at production:

®* V, 1820 - 1860 (yellow marking);
® W, 1861 - 1900 (green marking);
e X 1901 - 1940 (blue marking);

Spare connecting rods are of the W class with green
marking*.

Material removal is not allowed.

540834 Bushes

Check that the bush in the connecting rod small end is free
from scoring or seizing and that it is not loosen. Otherwise
replace.

Removal and refitting shall be performed using the proper
beater.

When refitting take care to make coincide the oil holes set
on the bush with those set on the connecting rod small end.
Grind the bush to obtain the specified diameter.
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Checking connecting rods

Figure 85

Check that the axes of the connecting rods (1) are parallel
using tool 99395363 (5) as follows:

[ fit the connecting rod (1) on tool 99395363 (5) spindle
and lock it with screw (4);

[ setthe spindle (3) on V-blocks by resting the connecting
rod (1) on the stop bar (2).

Checking torsion
Figure 86

Check connecting rod (5) torsion by comparing two points
(A and B) of pin (3) on the horizontal plane of the connecting
rod axis.

Position the dial gauge (2) support (1) to obtain a preload of
approx. 0.5 mm on the pin (3) in point A and then set the
dial gauge (2) to zero. Move the spindle (4) with the
connecting rod (5) and compare any deviation on the
opposite side (B) of the pin (3): the difference between A and
B shall not exceed 0.08 mm.
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Checking bending
Figure 87

Check connecting rod (5) bending by comparing two points
Cand D ofthe pin (3) on the vertical plane of the connecting
rod axis.

Position the vertical support (1) of the dial gauge (2) to rest
the latter on pin (3), point C.

Move the connecting rod forwards and backwards to find pin
top position, then in this condition reset the dial gauge (2).
Move the spindle with the connecting rod (5) and repeat the
check of the top point on the opposite side D of the pin (3).
The difference between point Cand point D shall not exceed
0.08 mm.

Fitting connecting rod-piston assembly
Connecting rod-piston coupling

Figure 88

The piston crown is marked as follows:

I. Part number and design modification number;

2. Arrow showing piston assembling direction into cylinder
barrel, this arrow shall face the front key of the engine
block;

3. Marking showing 1%t slot insert testing;

4. Manufacturing date.
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Figure 89

Connect piston (2) to connecting rod (4) with pin (3) so that
the reference arrow (1) for fitting the piston (2) into the
cylinder barrel and the numbers (5) marked on the
connecting rod (4) are read as shown in the figure.

Figure 90

]

Fit pin (1) split rings (2).

Fitting split rings

Figure 91

Use pliers 99360183 (3) to fit the split rings (1) on the piston
().

Split rings shall be fitted with the marking “TOP" facing
upwards and their openings shall be displaced with each
other by 120°.

Base - February 2003

i Split rings are supplied spare with the following sizes:

- standard, yellow marking;

- 0.5 mm oversize, yellow/green marking;

Figure 92

Fit half bearings (1) on connecting rod and cap.

in the same position found at removal.

i Refit the main bearings that have not been replaced,
Do not try to adapt the half bearings.

Fitting connecting rod-piston assembly into
cylinder barrels

Figure 93

(@)
1
)

Lubricate accurately the pistons, including the split rings and
the cylinder barrel inside.

Use band 99360605 (2) to fit the connecting rod-piston
assembly (1) into the cylinder barrels and check the following:

[ the number of each connecting rod shall correspond to
the cap coupling number.
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Figure 94

DIAGRAM FOR CONNECTING ROD-PISTON
ASSEMBLY FITTING INTO BARREL

[ split ring openings shall be displaced with each other by
120°;

[ connecting rod-piston assemblies shall have the same
weight;

[ thearrow marked onthe piston crown shall be facing the
front side of the engine block or the slot obtained on the
piston skirt shall be corresponding to the oil nozzle
position.

540831 Finding crankpin clearance

Figure 95

()

To measure the clearance proceed as follows:
[ clean the parts accurately and remove any trace of oil;

[ setapiece of calibrated wire (2) on the output shaft pins
(;

[ fit the connecting rod caps (3) with the relevant half
bearings (4).
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Figure 96
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[ lubricate the screws (1) with engine oil and then tighten
them to the specified torque using the dynamometric
wrench (2).

Figure 97
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[ apply tool 99395216 () to the socket wrench and
tighten screws (2) of 60°.

Figure 98

5

[ remove the cap and find the existing clearance by
comparing the calibrated wire width (1) with the scale
on the wire envelope (2).
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Figure 99
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If a different clearance value is found, replace the half bearings
and repeat the check.

Once the specified clearance has been obtained, lubricate
the main half bearings and fit them by tightening the
connecting rod cap fastening screws to the specified torque.

Before the final fitting of the connecting rod cap
A fastening screws, check that their diameter

measured at the centre of the thread length is not
< 0. mmthan the diameter measured at approx. 10
mm from screw end.

Check manually that the connecting rods (1) are sliding
axially on the output shaft pins and that their end float,
measured with feeler gauge (2) is 0.10 — 0.33 mm..

Checking piston protrusion

Figure 100

Once connecting rod-piston assemblies refitting is over, use
dial gauge 99395603 (1) fitted with base 99370415 (2) to
check piston (3) protrusion at T.D.C. with respect to the top
of the engine block.

Protrusion shall be 0.28 — 0.52 mm.
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Timing gear case

Figure 101

@ ®
V4 : OQo

IVECO N. 2992545 SEALANT APPLICATION AREAS

Clean accurately the timing gear case (1) and the engine
block.

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

Smear the case with [IVECO N. 2992545 to obtain a bead of
few mm diameter.

It shall be uniform (no clots), without air bubbles, thin areas
or discontinuities.

Any imperfection shall be corrected as soon as possible.
Avoid to use excess material to seal the joint.

Excessive sealant could come out from joint sides and cause
lubricant passage clogging.

After applying the sealant, the joint shall be assembled
immediately (10 — 20 minutes).

DIAGRAM FOR TIGHTENING THE REAR TIMING
GEAR CASE FASTENING SCREWS

Refit the case (1) to the engine block.

Screw the fastening screws in the same position found at
removal and tighten them to the following torque values in
the sequence shown in the figure:

Screws M12 65 -89 Nm
Screws M8 20 - 28 Nm
Screws M 10 42 - 52 Nm
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Use a felt pen to mark the driving gear (1) tooth fitted on the
output shaft (2) having the mark (—) for timing on the side
surface.

Figure 104

]

Direct the output shaft (4) and the camshaft (2) so that when
fitting the driven gear (1) on the camshaft the marks on the
gears (| and 3) are coinciding.

Figure 105

]

o

Tighten the screws () fastening gear (2) to camshaft (3) to the
specified torque.
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540460 Flywheel housing

/

VECO N. 2992545 SEALANT APPLICATION AREAS

Clean accurately the flywheel housing (1) and timing gear case
coupling surfaces.

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

Smear housing (1) with IVECO N. 2992545 to obtain a bead
of few mm diameter.

It shall be uniform (no clots), without air bubbles, thin areas
or discontinuities.

Any imperfection shall be corrected as soon as possible.
Avoid to use excess material to seal the joint.

Excessive sealant could come out from joint sides and cause
lubricant passage clogging.

After applying the sealant, the joint shall be assembled
immediately (10 — 20 minutes).

Figure 107

SEQUENCE FOR TIGHTENING THE FLYWHEEL
HOUSING FASTENING SCREWS

Refit the housing (I) to the engine block and screw the
fastening screws in the same position found at removal and
tighten them to the following torque values in the sequence
shown in the figure:

Screws M2 75 -95Nm

Screws M10 44 - 53 Nm
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Figure 108

Apply tool 99346253 part (5) to the rear output shaft tang (6),
secure it by screws (4) and fit the new sealing ring (3).

Position part (1) on part (5), screw nut (2) until completing
sealing ring (3) fitting into flywheel housing (7).

540850 ENGINE FLYWHEEL
Figure 109

Check clutch plate supporting surface and tumn it if scored.

i Engine flywheel rated thickness is 49.6 = 0.13 mm.

540853 Replacing engine flywheel ring gear

Check ring gear teeth (2), if breakage or excessive wear is
found remove the ring gear fromthe engine flywheel (1, Figure
109) using a generic beater and fit the new one, previously
heatedto 150°Cfor |5 —20 minutes. Chamfering on ring gear
inside diameter shall be facing the engine flywheel.

Base - February 2003

Figure 110

Screw two pins (2) having suitable length into shaft holes (3)
and remove the engine flywheel (1) using proper sling and
hoister.

Figure 111

e s
e —4]

Tighten the screws (4) fastening the engine flywheel (3) to the
output shaft. Apply tool 9936035 (2) to the flywheel housing
(1) to stop engine flywheel (3) rotation.

Figure 112

(D

Tighten engine flywheel (2) fastening screws (1) in two stages:

[ It stage, tightening to 30 = 4 Nm torque with
dynamometric wrench;

[ 2"9 stage, tightening to 60° = 5° angle.

Tightening to angle is performed using tool
A 99395216.
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Figure 113

=
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Fit the oil pump (I).

Tighten the fastening screws (2) to the specified torque.

Figure 114

Apply a new sealing ring (2) to the water pump ().

Figure 115

Fit the water pump (1).
Tighten the screws (2) to the specified torque.

Print 603.93.111

Figure 116

/

Remove the sealing ring (2) from the front cover (1), clean
accurately the coupling surfaces and smear them with IVECO
N. 2992545.

Figure 117

Clean accurately the front cover (2) surface and refit it.
Tighten the screws (1) to the specified torque.

Figure 118

-

Apply tool 99346252 part (5) to the front output shaft tang
(6), secure it by screws (4) and fit the new sealing ring (3).
Position part (1) on part (5), screw nut (2) until completing
sealing ring (3) fitting into front cover (7).
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Figure 119
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Fit the plate (1), the rose pipe (2) and tighten the fastening
screws (3) to the specified torque.

Figure 120

Set the gasket (1) on the oil sump (2).

i If not faulty the gasket can be reused.

Figure 121

=

o

Fit the oil sump (1) and apply the plate (3) to it.
Tighten the screws (2) to the specified torque.

Base - February 2003

Figure 122

2> =

Fit the phonic wheel (1) and the hub (2) on the output shaft.

Tighten the fastening screws (3) in two stages:

[ It stage, tightening to 50 = 5 Nm torque with
dynamometric wrench;

[ 2"9 stage, tightening to 90° angle.

Tightening to angle is performed using tool 993952 1 6
/ \ N @

Fit the damper flywheel (5) and the pulley (6).
Tighten the fastening screws (7) to 68 = 7 Nm torque.

Figure 123

Fit a new sealing ring on the speed sensor (3).

Fit the speed sensor (3) on the front cover (1) and tighten the
screw (2) to the specified torque.
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Figure 124

Fit on the engine block: a new gasket (1), the heat exchanger
(2) a new gasket (3) and the oil filter support (4).

Tighten the screws (5) to the specified torque.

Figure 125

By,
0
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o

Lubricate the sealing ring (2) with engine oil and set it on the
oil fitter (3).

Screw manually to seat the oil filter (3) on the support
connection (1) andthen screw again the oil filter (3) by ¥ tum.

Apply a new sealing ring on the oil temperature/pressure
sensor (4) and fit it on the support (1).

Tighten the screws (5) to the specified torque.

Fit a new sealing ring (6) in the engine block seat.
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Figure 126
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Position the alternator support (1) so that pins (3 and 4) are
set against the engine block.

Tighten the screws (2) to the specified torque.

Figure 127

]

o

Refit the alternator ().
Tighten the screw (2) to the specified torque.

Figure 128

]

S

o

Refit the automatic belt tensioner (2).

Tighten the screw (3) to the specified torque using the proper
wrench, turn the automatic belt tensioner (2) to fit the belt (1)
on pulleys and guide rollers.

Base - February 2003




68 ENGINE F4 AE 0481

EUROCARGO TECTOR 12-26 t

Figure 129
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Refit the high pressure pump (5) including the feed pump (6)
and tighten the nuts (3) to the specified torque. Fit the support
(4) with a new sealing ring, the timing sensor (2) with a new
sealing ring and tighten the relevant fastening nut (1) to the
specified torque.

Figure 130

=

Refit the air compressor (3). Tighten the screws (2) and the
nuts (I and 4) to the specified torque.

Figure 131

Refit the hydraulic power steering pump (2) including the oil
tank (4) to the air compressor (5).
Use wrench 99355019 to tighten the fastening screws (3) to

Figure 132

~

Refit the ECU (3) including the heat exchanger to the engine
block and tighten the screws (2) to the specified torque.

Replace support elastic elements (1).

A

540610 CYLINDER HEAD
540662 Removing the valves

Figure 133

A

Intake (1) and exhaust (2) valves have heads with the same
diameter.

The central notch (=) of the exhaust valve (2) head
distinguishes it from the intake valve.

Should cylinder head valves be not replaced, number
them before removing in order to refit them in the

the specified torque.
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A

same position.

A = intake side — S = exhaust side
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Figure 134
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Valve removal shall be performed using tool 99360268 (1)
and pressing the cap (3) so that when compressing the
springs (4) the cotters (2) can be removed. Then remove the
cap (3) and the springs (4).

Repeat this operation for all the valves.

Overtum the cylinder head and withdraw the valves (5).

Figure 135

=

Remove the sealing rings (I and 2) from the relevant valve
guides.

i Sealing rings (1) for intake valves are yellow.

Sealing rings (2) for exhaust valves are green.
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Checking cylinder head wet seal

Figure 136

This check shall be performed using the proper tools.

Use a pump to fill with water heated to approx. 90°C and 2
— 3 bar pressure.

Replace the cup plugs (1) if leaks are found, use the proper
beater for their removal/refitting.

Before refitting, smear the plug surfaces with
A water-repellent sealant.

Replace the cylinder head if leaks are found.

Checking cylinder head supporting surface

Figure 137

Use a rule (2) and a feeler gauge (3) to check the cylinder
head (1) supporting surface.

Distortion found along the whole cylinder head shall not
exceed 0.20 mm.

If higher values are found grind the cylinder head according
to values and indications shown in the following figure.
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Figure 138

0.0|25l|25x25|0

A
[0 3[TOTAL ©
0.01/50x50]C
The rated thickness A for the cylinder headis |05 = 0.25 mm,
max. metal removal shall not exceed thickness B by 0.13 mm.

After grinding, check valve sinking. Regrind the valve
seats, if required, to obtain the specified value.

540662 VALVES

Figure 139

EXHAUST INTAKE
VALVE VALVE

6.970 6.970
6.990 i 6.990

INTAKE AND EXHAUST VALVE MAIN DATA
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Removing carbon deposits, checking and

Figure 140

grinding valves

Remove carbon deposits from valves using the proper metal
brush.

Check that the valves show no signs of seizing, scoring or
cracking.

Regrind the valve seats, if required, using tool 99305018 and
removing as less material as possible.

Figure 141

Check the valve stem (1) using a micrometer (2), it shall be
6970 = 6.999.

Checking clearance between valve stem and
valve guide and valve centering

Figure 142

Use a magnetic base dial gauge () set as shown in the figure,
the assembling clearance shall be 0.052 = 0.092 mm.

Turn the valve (2) and check that the centering error is not
exceeding 0.03 mm.
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540667 VALVE GUIDE
Figure 143

7.042

7.062
[l

il

INTAKE

EXHAUST

(75757

Use a bore dial gauge to measure the inside diameter of the
valve guides, the read value shall comply with the value
shown in the figure.

VALVE SEATS
Regrinding - replacing the valve seats

Figure 144

205
S

7o)

Check the valve seats (2). If slight scoring or burmout is found,
regrind seats using tool 99305018 (1) according to the angle
values shown in Figure [45.

Figure 145

J < | 31.0°
N \
I AN
‘ N
|
3.05
INTAKE ’ 3.25

EXHAUST

VALVE SEAT MAIN DATA
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Figure 146

| |
| |
| s |
| |

EXHAUST

27.25
27.75
34.837
34.863

36.78

;

INTAKE

27.25
27.75
34.837
34.863

36.78

;

MAIN DATA CONCERNING THE SEATS ON THE CYLINDER HEAD

Should valve seats be not reset just by regrinding, replace
them with the spare ones. Use tool 99305018 (Figure 44)
to remove as much material as possible from the valve seats
(take care not to damage the cylinder head) until they can
be extracted from the cylinder head using a punch.

Figure 147

After regrinding, check that valve (3) sinking value is the
specified one by using the base 99370415 (2) and the dial
gauge 99395603 (I).

Base - February 2003

Heat the cylinder head to 80° - 100°C and using the proper
beater, fit the new valve seats, previously cooled, into the
cylinder head.

Use tool 99305018 to regrind the valve seats according to
the values shown in Figure [45.
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540665 VALVE SPRINGS
Figure 148

P
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MAIN DATA TO CHECK INTAKE AND EXHAUST
VALVE SPRINGS

Before refitting use tool 99305047 to check spring flexibility.
Compare load and elastic deformation data with those of the
new springs shown in the following table.

Figure 150

== _ 8 —12

770321

Position on the cylinder head: the spring (4), the upper cap
(3); use tool 99360268 (1) to compress the spring (4) and
lock the parts to the valve (5) by the cotters (2).

Refitting the cylinder head
Figure 151

Height Under a load of
mm N
H 4775 Free
HI 3533 Pl 3398 = 19
H2 252 P2 741 =39

FITTING CYLINDER HEAD

Figure 149

Lubricate the valve stems (1) and fit them into the relevant
valve guides according to the position marked at removal.

Fit the sealing rings (2 and 3) on the valve guide.

Sealing rings (2) for intake valves are yellow and
sealing rings (3) for exhaust valves are green.

A
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Check cleanness of cylinder head and engine block coupling
surface.

Take care not to foul the cylinder head gasket.

Set the cylinder head gasket (1) with the marking “TOP” (1)
facing the head.

The arrow shows the point where the gasket thickness is
given.

Before reusing the cylinder head fastening screws
check whether they are free from damages or

distortions, otherwise replace.
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Figure 152
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Refit the cylinder head (1), tighten the screws (2) in three
successive stages according to the sequence and procedure
shown in the following figure.

Use tool 99395216 (3) to tighten to angle.

Cylinder head fastening screw tightening sequence:

[ |t stage pre-tightening, with dynamometric wrench:
* Screw 12x1.75x130 (Q) 35 = 5 Nm
* Screw 12x1.75 x 150 (©) 55 = 5 Nm

[ 2" stage, tightening to 90° = 5° angle
[ 3™ stage, tightening to 90° = 5° angle
A = front side
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Fitting injectors
Figure 154
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Fit a new sealing ring (2) lubricated with vaseline and a new
sealing washer (3) on injector (I).

Figure 155
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Fit injectors (I) on the cylinder head seats, directed so that
the fuel inlet hole (2) is facing the fuel manifold seat (3) side.

Figure 156
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Use tool 99342101 (1) to fit the injector (2) into its seat.

Screw injector fastening screws without tightening them.
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Figure 157

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 ball (5) is coinciding with the relevant housing (4).

Removed fuel manifolds (2) shall not be reused but

A replaced with new ones.

Screw the fastening nuts (2, Figure 158) without locking
them.

moved so that the manifold (2) is properly inserted

i During this operation, the injector () shall be
into the fuel inlet hole (2, Figure 155).

Figure 158

Use the dynamometric wrench to tighten gradually and
alternately the injector fastening screws (1) to 8.5 = 0.8 Nm
torque.

Tighten the fuel manifold (3) fastening nuts (2) to 50 Nm
torque.
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541221 RODS
Figure 159
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Rocker control rods shall not be distorted; the ball seats in
touch with the rocker adjusting screw and with tappets
(arrows) shall not show seizing or wear; otherwise replace
them. Intake and exhaust valve control rods are identical and
are therefore interchangeable.

501230 Rocker assembly

Figure 160

ROCKER ASSEMBLY COMPONENTS:
[. Screws - 2. Bracket - 3. Shafts - 4. Rockers.

Figure 161

Ty

[

SHAFT-ROCKER MAIN DATA
Check that shaft/rocker coupling surfaces are not showing
excessive wear or damages.
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Fit the rods (2).

Position jumpers (1) on valves with marks (—) facing the
exhaust manifold.

Figure 163
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Check that tappet adjusters (1) are loosen to prevent their
balking on the rods (2, Figure |62) when refitting the rocker
assembly.

Then refit the rocker assembly consisting of: bracket (5),
rockers (3), shafts (4) and secure them to the cylinder head
by tightening the fastening screws (2) to 36 Nm torque.
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Tappet clearance adjustment
Figure 164
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Adjust clearance between rockers and valves using setscrew
wrench (1), box wrench (3) and feeler gauge (2).

Working clearance shall be as follows:
- intake valves 0.25 = 0.05 mm
- exhaust valves 0.51 = 0.05 mm

To carry out rocker-valve clearance adjustment
more quickly, proceed as follows:

rotate the output shaft, balance the valves of cylinder
No. | and adjust the valves marked with an asterisk
in the tables below:

A

cylinder No. 2 3 4
intake - - * *
exhaust - * -

Rotate the output shaft, balance the valves of
cylinder No. 4 and adjust the valves marked with an
asterisk in the table below:

cylinder No. I 2 3 4
intake * * - -
exhaust * - * -
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Intake manifold

Figure 165

The intake manifold (4) houses the air heater (5) for cold Apply a new sealing ring (10) to the airtemperature/pressure
starting. In case of failure it shall be replaced by removing the sensor and fit it on the intake manifold (4), tighten the screws

cap (6), the nuts (1), the sealing washers (2) and the washers (8) to the specified torque.
(3). Fit the new heater (5) following the removal operations
in reverse order.

ones.

The sealing washers (2) shall be replaced with new
A The nuts (1) shall be tightened to the specified torque.
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Figure 166
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Smear the intake manifold (1) coupling surface with sealant
IVECO No. 2992545 and fit it on the cylinder head.
Tighten the screws (2) to the specified torque.

Figure 167
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Fit the rail (2) and tighten the screws (1) to the specified
torque, connect the ground cable (3) to the intake manifold
(4) and tighten the fastening nut (5) to the specified torque.

Figure 168

Connect new fuel pipes (1) to rail (3) and injector manifolds

).

i When removed, pipes (1) shall always be replaced.
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Figure 169
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Pipe (7) connections shall be tightened to 20 Nm
A torque, using the proper wrench (5) and the

dynamometric wrench 99389833 (4).

Connections (6) shall be tightened by holding the
flow limiting valve hexagon (1) with the proper
wrench.

Connect the fuel pipe (3) to the rail (2) following the
procedure shown in the following figure.

Figure 170

— A

-

Pressthe clamp (1) in arrow direction (Figure B) and connect
the pipe to the rail (2, Figure 169), reset the clamp to the
initial locking position “A".

i Check proper fuel pipe connection.
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540634 Wiring support

Figure 171

5
.

Check electrical cable (5) conditions, replace if damaged by
cutting the support (2) clamps and removing the screws (4)
that secure it to connections (3).

Fit a new gasket (1) on the support (2).

Figure 172

]
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Fit the wiring support (2) and tighten the screws (1) to the
specified torque.

Figure 173
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Connect the electrical cables (1) to the injectors (3) and use
the dynamometric wrench 99389834 (4) to tighten the
fastening nuts (2) to the specified torque.
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Figure 174

Fit a new gasket (2) on the tappet cover ().

Figure 175
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Fit the tappet cover (1) and tighten the nuts (2) to the
specified torque.

Figure 176

=
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Reconnect the exhaust manifold (2) with new gaskets.
Tighten the fastening screws (1) to the specified torque.
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Reconnect the turbosupercharger (3) with a new gasket to
the exhaust manifold (1) and tighten the fastening nuts (2)
to the specified torque.

Connect the oil pipe (5) to the heat exchanger support (6)
and secure it to the exhaust manifold (1) by screw (4).

Figure 178

Connect the air duct (1) to the turbosupercharger (3) and
lock it by clamp (2).

Secure the air duct (1) to the alternator support by screws

).

Base - February 2003

Connect pipe (14) to tappet cover (10) and timing case (6)
with connections (13-15) and new copper washers.

Connect pipe (7) to timing case (6) connection and lock it
by the elastic clamp (8).

Fit a new sealing ring on pipe (I |') connection andfit it onthe
tappet cover (10).

Secure the pipe (I 1) to the tappet cover (10) with the clip
and the nut (12), connect pipe (4) to connection (5) and air
compressor (3).

Connect the pipe (2) to the pressure limiter (1) as shown in
the following figure.

Figure 180

]

Press the clamp (1) in arrow direction (Figure B) and connect
the pipe.

Reset the clamp to the initial locking position A.

i Check proper fuel pipe connection.
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Figure 181
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9. Fuel heater and fuel temperature sensor -

Reconnect the engine cable by connecting injector wiring (6)
connectors (1); (7) air pressure/temperature sensor; (3) rail
pressure sensor; (I 1) control unit; (10) high pressure pump
sensor; (8) timing sensor; (2) engine coolant temperature
sensor on thermostat; (5) engine speed sensor.
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I Injector connections - 2. Engine coolant temperature sensor - 3. Fuel pressure sensor - 4. Engine oil temperature and
pressure sensor - 5. Output shaft sensor - 6. Injector - 7. Air temperature/pressure sensor - 8. Timing sensor -
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| 0. Pressure regulator - | |. EDC7 control unit

Apply to engine lifting hooks the lifting rig 99360555, hook
the latter to the hoister and remove the engine from the
revolving stand. Remove the brackets 99361037.
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Figure 182
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Complete engine refitting as follows:
Form the right side:

Refit the starter (5) to the flywheel housing (4) and tighten
the fastening nuts to the specified torque.

Fit the oil pipe (3) with a new sealing ring into the engine
block and secure it to the turbosupercharger (I) by the
screws (2) tightened to the specified torque.

Figure 183
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70127

Figure 184

Refit the bracket (2) including the fuel filter support (1) tothe
engine block, tighten the screws (3) to the specified torque.

Figure 185

—H

Screw manually the fuel fitter to the support (1), screw the
filter by % turn, connect the pipes (2-3-4) to the relevant
support connections (1) as shown in the following figure.

Figure 186

From the left side:

Connect the fuel pipe (2) to rail and to high pressure pump
(9), secure it by screws (4 and 6) tightened to the specified
torque.

Pipe connections (2) shall be tightened to 20 Nm

A torque using the proper dynamometric wrench
99389834.

Connection (7) shall be tightened by holding at the

same time the high pressure pump hexagon (10).

When removed pipe (2) shall always be replaced.

Connect pipe (3) to connection (4) and air
compressor (8).

)
@
=
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Press the clamp (1) as shown in figure B.

After disconnecting the pipe, reset the clamp (1) to the initial
locking position A, to prevent deformations.

When refitting is over, fill engine with the prescribed
lubricating oil in the specified quantity.
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5450 LUBRICATION

Forced lubrication is implemented by the following
components:

[ rotor oil pump (5), set in the front part of the engine
block and controlled by the straight-tooth gear fitted on
the output shaft tang;

Figure 187

[ water/oil heat exchanger (3) setin the engine block, with
oil filter support; )
[ oil pressure relief valve (1) built into filtter support; (
[1 by-pass valve (4) to cut out clogged oil filter, built into i‘ &y L
filter support; O B
2 (&KL O
[ cartridge oil filter (2). « . i
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543010 OIL PUMP Figure 188

Since the oil pump cannot be overhauled, it shall be
A replaced when damaged.

543110 HEAT EXCHANGER
Figure 189
N &
ct &
>
S

|. Heat exchanger body with filter support - 2. Internal gasket - 3. Water-oil heat exchanger - 4. Gasket between heat
exchanger unit and engine block - 5. Oil pressure relief valve - 6. By-pass valve to cut out clogged oil filter.

Clean accurately the heat exchanger components

Always replace the sealing gaskets.
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543075
Figure 190

Oil pressure relief valve

Loosen the plug (1), withdraw the spring (3) and the relief
valve (4) from the support (5).

Check whether the valve (4) is not scored and is sliding
smoothly into its seat. The spring (3) shall not be broken or
yielded.

Pressure regulation at 100°C oil temperature:

- 1.2 bar min pressure;

- 3.8 bar max. pressure

Figure 191
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MAIN DATA TO CHECK OIL PRESSURE RELIEF
VALVE SPRING
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By-pass valve to cut out clogged oil filter.

Figure 192

Max blow-by:
22 cm3/1” at 0.8 bar pressure and 26.7°C temperature
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540480 Oil vapour recycling

Figure 193

)

— :l Oil vapours

|. Pre-separator - 2. Exhaust to the outside (temporary) - 3. Filter - 4. Return to engine

The tappet cover houses the pre-separator (), whose shape and position determines an increase in oil vapour outlet speed
and condenses a part of vapours at the same time.

Condensate oil returns to the oil sump whereas the residual vapours are ducted, collected and filtered in the blow-by (3).

In the blow-by (3), part of the vapours condense and retum to the oil sump whereas the remaining part is put into cycle again
through pipe (2).
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5432 COOLING SYSTEM

The closed loop forced-circulation cooling system consists of
the following components:

[ expansion tank with plug, with two built-in valves:

exhaust valve (2) and intake valve (1) to control system
pressure;

[] radiator, for dissipating the heat subtracted to engine by
coolant;

[] viscous fan;

[ heat exchanger to cool the lubricating oil (see
lubrication);

[ centrifugal water pump set in the front part of the engine
block;

[] thermostat to control coolant circulation.

Print 603.93.111

Figure 194
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|:| Water coming out from thermostat /J

:’ Water recirculating in engine

COOLING SYSTEM LAYOUT
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543210 Water Pump Viscous fan

Figure 195 Figure 196

Sec. A-A

The water pump is located in a housing obtained in the
engine block and is controlled by and a poly-V belt.

An automatic tensioner keeps the belt tension.

Characteristics:

Max control speed: 2700 rpm

Max fan speed: 2565 rpm =. 50 rpm

Operating temperature: 75°Cx4°Cat 2160 rpm
fan speed

Print 603.93.1 11 Base - February 2003
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543250
Figure 197

Thermostat

The thermostat of the by-pass type is located in the cylinder
head and doesn't need regulations.

Whenever doubts on its operation are present, replace it.

On the thermostat body are fitted the thermometric
transmitter/switch and water temperature sensor.

A= stroke beginning: 79.4 — 83.3° C
B= stroke at 100° C: = 6.6 mm

BOOSTER

542410 Turbosupercharger

Figure 198

Bl chaust
[ Compressed air

GARRET TURBOSUPERCHARGER

Booster pressure: 1.5 bar.
Actuator (WASTEGATE) opening start: 1600 rpm

Base - February 2003

Description

The booster system is composed of air cleaner,
turbosupercharger and intercooler.

The air cleaneris a dry type composed of a filtering cartridge
that is periodically changeable.

The turbosupercharger has got the function of using the
energy of engine exhaust gas in order to send pressure air to
the cylinders.

It is essentially composed of:

[ a main body where a shaft supported by bushes is
located. At the ends of the bushes the turbine rotor and
compressor rotor are fitted;

aturbine body and a compressor body fitted on the end
of the main body;

1 a waste gate valve applied on the turbine body used for
determining the portion of exhaust gases and sending a
part of them directly to the exhaust pipe, when the
booster pressure downstream the supercharger reaches
the calibration value;

[ theintercooleris composed of a radiator applied on the
engine coolant radiator, and it is used for lowering the
temperature of the air coming out from the
turbosupercharger to send it to the cylinders.

Verifying an anomalous operation of the engine, due
A to the booster system, it is recommended, before

performing controls on the turbosupercharger, to
checkthe efficiency of the sealing gaskets and the fix-
ing of the connection sleeves, making sure of clog-
ging absence inside intake sleeves, air cleaner or in-
side radiators. If the turbosupercharger damage is
due to alack of lubrication, check that the oil circula-
tion pipes are not broken or obstructed, in such case
replace them or eliminate the trouble.

Bearing end play check

Position the tracer point of the magnetic-base dial gauge on
the turbosupercharger shaft end and set to zero the dial
gauge.

Move the turbosupercharger shaft axially and check that the
clearance is not higher than the prescribed value.

Replace the turbosupercharger if a different value is found.

Print 603.93.1 1|
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542418
Check and adjustment

Figure 199

Cover the air, exhaust gas and lubrication oil inlets and
outlets.

Carry out an accurate external cleaning of the
turbosupercharger, using the anticorrosive and antioxidant
solution and perform the check on the actuator (6).

Clamp the turbosupercharger in a vice.

Disconnect the pipe of the actuator (6) and apply to the
actuator union, the pipe of pump 99367121 (1).

Apply the magnetic-base dial gauge (2) on the exhaust gas
inlet flange in the turbine.

Position the tracer point of the gauge (2) on the tie rod (3)
end and set to zero the gauge (2).

Through the pump (1) let in compressed air, in the actuator
(6), at the prescribed pressure and make sure that such value
is kept constant for the whole check time, otherwise replace
the actuator (6).

In the above-mentioned conditions, the tie rod must have
carried out the prescribe stroke.

in orderto eliminate possible sticking of the actuator

i During the operation, beat slightly the actuator (6)
internal spring.

If a different value is found, loosen the nut (5) and operate
properly the knurled ring nut (4).

Print 603.93.1 1|

TURBOSUPERCHARGER ACTUATOR

Actuator replacement

Figure 200

5

.

Remove the elastic clip (4) and withdraw the tie rod (3) from
the lever (5).

Remove the nuts (2) and remove the actuator (1) from the
supporting bracket. Fit the new actuator following the re-
moval operations in reverse order and fitting a new clip (4),
tighten the nuts (2) to 5.6 — 6.8 Nm torque.

Check and adjust the actuator (1), if required, as described
in the relevant chapter.

Then, paint the nut (6) with safety paint.

Before refitting the turbosupercharger on engine, fill the
central body with engine oil.

Base - February 2003
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TURBOSUPERCHARGER LAYOUT

201

Figure
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COMMON RAIL
General Specifications

In order to reduce PARTICULATES emissions, very high injection pressures are required.
The Common Rail system allows injecting the fuel up to pressures reaching 1450 bar, at the same time, the injection precision,

obtained by the electronic system control, optimizes the engine performance, reducing emissions and consumption.

System description
Electric system

Figure 202
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I Injectors connections - 2. Engine coolant temperature sensor - 3. Fuel pressure sensor - 4. Engine oil temperature and
pressure sensor - 5. Output shaft sensor - 6. Injector - 7. Air pressure/temperature sensor - 8. Camshaft sensor - 9. Fuel

heater and fuel temperature sensor - |0. Pressure regulator - | I. EDC 7 control unit.
Through the sensors, present on the engine, the ECU con- The outlet tension is proportional to the pressure or tem-
trols the engine operation. perature obtained by the sensor.
Air pressure/temperature sensor Engine oil temperature and pressure sensor
It is a component integrating a temperature sensor and a Same as air pressure/temperature sensor, it is fitted on the
pressure sensor. engine oil filter, in a horizontal position.
Fitted on the intake manifold, it measures the max. inlet air It measures engine oil temperature and pressure.
capacity to calculate precisely the fuel quantity to inject at
every cycle.
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Fuel pressure sensor
Assembled on a rail end, it measures the fuel pressure in the
rail in order to determine the injection pressure.

The injection pressure value is used to control the pressure
and to determine the electric injection control length.

Fuel temperature sensor
It is a sensor that is equal to the previous one.

[t measures fuel temperature to provide the control unit with
an index of the diesel fuel thermal state.

Coolant temperature sensor

It is a variable-resistance sensor suitable to measure the
coolant temperature to provide the control unit with an
index of the engine thermal state.

Output shaft sensor

It is an inductive sensor placed on the front engine part.
Signals generated through the magnetic flow that is closed on
the phonic wheel, change their frequencies depending on
output shaft rotation speed.

Timing sensor

It is an inductive sensor placed on the engine rear left part.
It generates signals obtained from magnetic flow lines that are
closed through holes obtained on the keyed gear on the
camshaft. The signal generated by this sensor is used by the
ECU as injection phase signal.

Though being equal to the flywheel sensor, it is NOT
interchangeable since it has a different outside shape.

System functionality

Self-diagnosis
The ECU self-diagnostic system checks signals coming from
sensors by comparing them with threshold data.

IVECO Code recognition

The EDC7 control unit communicates with the Immobilizer
control unit to obtain the startup consent.

Engine pre-heating resistance check

The pre-post heating is activated when even only one of the
water, air or fuel temperature sensors signals a temperature
that is less than 5 °C.

Timing recognition

By means of signals coming from camshaft sensor and
flywheel sensor, the cylinder on which fuel must be injected
is recognised upon startup.

Base - February 2003

Injection control

The control unit, depending on information coming from
sensors, controls the pressure regulator, and changes
pre-injection and main injection modes.

Closed-loop control for injection pressure
Depending on engine load, measured by processing signals
coming from various sensors, the control unit controls the
regulator in order to always have the optimum pressure.

Pilot and main injection spark advance control
The control unit, depending on signals coming from various
sensors, computes the optimum injection point according to
an internal mapping.

Idle speed control

The control unit processes signals coming from various
sensors and adjusts the amount of injected fuel.

[t controls the pressure regulator and changes the injection
time of injectors.

Within certain thresholds, it also takes into account the
battery voltage.

Maximum speed limiting

At 2700 rpm, the control unit limits fuel flow-rate by reducing
the injectors opening time.

Over 3000 rpm it deactivates the injectors.

Cut Off

Fuel cut off upon release is controlled by the control unit
performing the following logics:

[ it cuts off injectors supply;

[ it re-activates the injectors shortly before idle speed is
reached;

[ it controls fuel pressure regulator.

Smoke control upon acceleration

With strong load requests, the control unit, depending on
signals received by air inlet meter and engine speed sensor,
controls the pressure regulator and changes the injectors
actuation time, in order to avoid exhaust smokes.

Fuel temperature control

When the fuel temperature exceeds 75 °C (measured by the
sensor placed on fuel filter) the control unit intervenes by
reducing injection pressure.

If the temperature exceeds 90 °C, the power is reduced to
60%.

AC compressor engagement control

The control unit is able to drive engagement and
disengagement of the electromagnetic compressor clutch
depending on coolant temperature.

If the coolant temperature reaches about 150 °C, it
disengages the clutch.

After Run

The control unit microprocessor allows storing certain
EPROM data, among which failure memory and Immobilizer
information, in order to make them available upon the
following startup.
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FEED SYSTEM
Figure 203

/ High Pressure
—1 Low Pressure

I Injector - 2. Common Rail - 3. Pressure limiter for fuel return - 4. Rail overpressure valve - 5. Prefilter assembled on
chassis - 6. High-pressure pump - 7. Mechanical rotor pump - 8. Fuel filter.

The Common Rail system has a special pump that continuously keeps fuel at high pressure, independently from stroke and
cylinder that has to receive the injection and accumulates fuel in a common duct for all injectors.

Therefore, fuel at the injection pressure computed by the ECU is always available at the injectors inlet.

When an injector solenoid valve is energised by the electronic control unit, the injection of fuel directly taken from rail takes
place in the related cylinder.

The feed system is implemented by a low-pressure circuit and a high-pressure circuit.

The high-pressure circuit is composed of the following pipings:

[ piping connecting high-pressure pump outlet to rail;

[ pipings supplying injectors from rail.

The low-pressure circuit is composed of the following pipings:

[ fuel suction piping from tank to prefilter;

[ pipings supplying the mechanical supply pump through the control unit heat exchanger, manual priming pump and prefitter;
[ pipings supplying the high-pressure pump through the fuel filter.

The fuel draining circuit from rail and from injectors and the high-pressure pump cooling circuit complete the system.

Print 603.93.1 11 Base - February 2003
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FEED SYSTEM LAYOUT
This Common Rail injection system, with CP3 pump, is
mostly different from the one adopted on the Daily range
with CPl pump due to the different pressure regulator
position and due to the gear supply pump.

The pressure regulator, placed upstream of the high-pressure
pump, adjusts the fuel flow that is necessary on the
low-pressure system. Afterwards, the high-pressure pump
takes care of supplying the rail properly. This arrangement, by
pressurising the necessary fuel only, improves the energetic
efficiency and limits fuel heating in the system.

Function of the pressure relief valve (2), assembled on the
high-pressure pump, is keeping the pressure, at the pressure
regulator inlet, constant at 5 bars, independently from the
efficiency of the fuel filter and of the system set upstream.

The pressure relief valve (2) intervention brings about a fuel
flow increase in the high-pressure pump cooling circuit,
through inlet and drain piping (16) from piping (8).

The pressure relief valve housed on the cylinder head,
assembled on injector return (3), limits the fuel return flow
from injectors at a pressure of 1.3 to 2 bars.

Two by-pass valves are placed in parallel with the mechanical
supply pump.
The by-pass valve (18) allows fuel to flow from mechanical

pump outlet to its inlet, when the fuel filter inlet pressure
exceeds the allowed threshold value.

The by-pass valve (17) allows filling the supply system
through the manual priming pump (10).

Print 603.93.111

Figure 204
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|. High-pressure pump. — 2. Pressure relief valve on high-pressure pump, 5 bars. — 3. Pressure relief valve assembled on fuel return from injectors, 1.3 to 2 bars. — 4. Rail overpressure valve.
— 5. Common Rail. — 6. Pressure sensor. — 7. Injector. — 8. Retum piping. — 9. Control unit heat exchanger. — 10. Mechanical priming pump. — | |. Prefilter assembled on chassis. — |2. Fuel
tank. — | 3. Mechanical supply pump. — 4. Fuel filter. — |5. Pressure regulator. — | 6. High-pressure pump cooling piping. — | 7. By-pass valve. — 8. By-pass valve.
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FUEL PREFILTER
Figure 205

The fuel filter is of the high water separation type, is
assembled on the right side of the vehicle chassis, and has the
sensor (4) for detecting water in fuel placed on the cartridge
(3) base.

Manual priming pump (5) and air bleeding screw (2) from
system are placed on filter support.

The presence of condensate into filter is signalled by sensor
(4) when a waming light on the instrument panel is lit.

mediately operate to remove its cause; the common

i If the waming light is on, it is necessary to im-
rail system components are quickly damaged by the

presence of water or impurities in the fuel.

Print 603.93.1 1|

FUEL FILTER
Figure 206

NS

I. Fuel filter support - 2. Fuel temperature sensor -
3. Electric fuel heater - 4. Fuel filter - 5. Heater connector.

It is placed on engine block in the circuit between supply
pump and high-pressure pump (CP3).

Cartridge filtering degree: 4 microns, Pressure delta 2 bars.

The following are placed on the support: fuel temperature
sensor and heater resistances.

Fuel temperature, signalled by the related sensor to EDC7
control unit, allows a very accurate computation of the fuel
flow-rate to be injected into the cylinders.

The electric heater is activated when fuel temperature is
below 5 °C.
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MECHANICAL SUPPLY PUMP Drain conditions

Gear pump, fitted on the rear side of the high pressure pump Figure 209

and used to supply it.
It is controlled by high pressure pump shaft

Normal operating conditions

Figure 207

>t

The by-pass valve (2) cuts in when, with engine off, the fuel
system shall be filled through the priming pump. In this

situation the by-pass valve (1) stays closed whereas by-pass
valve (2) opens due to inlet pressure, and fuel is drained out

A Fuel inlet fromtank, B fuel outlet to filter, -2 by-pass valves through B.

in close position

. The mechanical supply pump cannot be replaced
Overpressure condition at outlet A individually, therefore it cannot be removed fromthe
high pressure pump.

Figure 208
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The by-pass valve (1) cuts in when overpressure is generated
at outlet B. The existing pressure, overcoming valve spring (1)
elastic strength, makes inlet and outlet communicating
through duct (2).
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CP3 HIGH-PRESSURE PUMP

Pump with 3 radial pistons controlled by the timing gear,
without needing any setting. On the rear side of the high
pressure pump is fitted the mechanical supply pump
controlled by the high pressure pump shaft.

nor its fastening screws must be tampered with.

i The high pressure pump-mechanical supply pump unit cannot be overhauled and therefore it must not be disassembled
The only admitted operation is control gear replacement.

Figure 210

|. Fuel outlet fitting to rail - 2. High-pressure pump - 3. Pressure regulator - 4. Control gear - 5. Fuel inlet fitting from filter -
6. Fuel outlet fitting to filter support - 7. Fuel inlet fitting from control unit heat exchanger - 8. Fuel outlet fitting from supply
pump to filter - 9. Mechanical supply pump
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HIGH-PRESSURE PUMP - INSIDE STRUCTURE
Figure 211

Sec. B-B

T
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—1

[. Cylinder. — 2. Three-lobe element. — 3. Cap intake valve. — 4. Ball delivery valve. — 5. Piston. — 6- Pump shaft. —
7. Low-pressure fuel inlet. — 8. Pumping elements supplying fuel ducts.

Every pumping unit is composed of: translated in a circular movement along a wider radius, with

[ apiston (5) actuated by a three-lobe element (2) floating ET:m;erw%ti!tlng aftemate actuation of the three pumping
on the pump shaft (6). The element (2), being floating '
on a misaligned part of the shaft (6), when the shaft [ cap intake valve (3);

rotates, does not rotate therewith but is only [ ball delivery vave (4)
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Operating principle
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Figure 212
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Sec.B-B —»|D
Sec.D-D

I. Fuel outlet fitting to rail - 2. Delivery valve to rail - 3. Pumping element - 4. Pump shaft - 5. Pumping element supply duct -
6. Pressure regulator supply duct - 7. Pressure regulator

Pumping element (3) is oriented to pump shaft (4) cam.
During intake, the pumping element is supplied through
supply duct (5). The fuel amount to be sent to the pumping
element is set by the pressure regulator (7). The pressure
regulator meters fuel flow to pumping element according to

Print 603.93.1 1|

the PWM signal received from ECU. During pumping
element compression stage, fuel reaches the pressure
required to open the delivery valve to common rail (2) and
to feed it through outlet ().
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Figure 213

S
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Sec. C-C

[. Pumping element inlet - 2. Pump lubrication ducts -
3. Pumping element inlet - 4. Main pumping element
supply duct - 5. Pressure regulator - 6. Pumping element
inlet - 7. Regulator exhaust duct - 8. 5 bar pressure relief
valve - 9. Fuel drain from regulator inlet

Figure 213 shows low pressure fuel paths inside the path and
highlights: main pumping element supply duct (4), pumping
element supply ducts (| —3 —6), pump lubrication ducts (2),
pressure regulator (5), 5 bar pressure relief valve (8) and fuel
drain duct (7).

Pump shaft is lubricated by fuel through delivery and retumn
ducts (2).

Pressure regulator (5) establishes the fuel amount to send to
pumping elements; excess fuel is drained out through duct

).
5 bar pressure relief valve acts as fuel exhaust manifold and
keeps 5 bar constant pressure at regulator inlet.

Base - February 2003

Figure 214
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Sec.A-A

[. Fuel outlet duct - 2. Fuel outlet duct - 3. Fuel outlet
from pump with high pressure pipe fitting for common rail

Figure 214 shows high pressure fuel flow through pumping
element outlet ducts.
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Operation

The cylinder is filled through the cap intake valve only if the
supply pressure is suitable to open the delivery valves set on
the pumping elements (about 2 bars).

The amount of fuel supplying the high-pressure pump is
metered by the pressure regulator, placed on the
low-pressure system; the pressure regulator is controlled by
the EDC7 control unit through a PWM signal.

When fuel is sent to a pumping element, the related piston
is moving downwards (suction stroke). When the piston
stroke is reversed, the intake valve closes and the remaining
fuel in the pumping element chamber, not being able to come
out, is compressed above the supply pressure value existing
in the rail.

The thereby-generated pressure makes the exhaust valve
open and the compressed fuel reaches the high-pressure
circuit.

The pumping element compresses the fuel till the top dead
center (delivery stroke) is reached. Afterwards, the pressure
decreases till the exhaust valve is closed.

The pumping element piston goes back towards the bottom
dead center and the remaining fuel is decompressed.

When the pumping element chamber pressure becomes less
than the supply pressure, the intake valve is again opened and
the cycle is repeated.

The delivery valves must always be free in their movements,
free from impurities and oxidation.

The rail delivery pressure is modulated between 250 and
1350 bars by the electronic control unit, through the
pressure regulator solenoid valve.

The pump is lubricated and cooled by the fuel.

The radialjet pump disconnection — reconnection time on
the engine is highly reduced in comparison with traditional
injection pumps, because it does not require setting.

If the pipe between fuel filter and high-pressure pump is to
be removed-refitted, be sure that hands and components are
absolutely clean.

Print 603.93.1 1|

RAIL
Figure 215

I. Rail. — 2. Flow limiters. — 3. Fuel inlet from high-pressure
pump. — 4. Pressure sensor. — 5. Overpressure valve.

The rail volume is of reduced sizes to allow a quick
pressurisation at startup, at idle and in case of high flow-rates.

[t anyway has enough volume as to minimise use of plenum
chambers caused by injectors openings and closings and by
the high-pressure pump operation. This function is further
enabled by a calibrated hole being set downstream of the
high-pressure pump.

A fuel pressure sensor (4) is screwed to the rail. The signal
sent by this sensor to the electronic control unit is a
feed-back information, depending on which the rail pressure
value is checked and, if necessary, corrected.
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OVERPRESSURE VALVE

The overpressure valve (1750 bars) on the rail is used to protect system components in case of flow limiter interventions.

Figure 216

(4] (4)

|7

il

EIE) 2] 3]

I. Body — 2. Small piston — 3. Stop — 4. Spring — 5. Direct tank discharge — 6. Seat on rail.

B lifthe 1750 bar fuel pressure is exceeded in rail, the small
piston is displaced and the excess pressure is discharged

into the tank.

A Normally, the tapered piston end keeps closed the
discharge towards the tank.

FLOW LIMITERS

They are placed on rail fuel outlet fittings, and are used to protect engine or vehicle integrity in case of internal leaks (for example,
locked-open spray nozzle) or external leaks (example: damaged high-pressure pipings).

In such cases, system operation is, within certain limits, allowed through components remained unaffected in other cylinders.

After having blocked fuel from going out of the rail, the flow limiter is automatically re-primed under spring operation.
A If however the reason for its intervention is not removed, upon the following startup attempt, the engine could
operate only at idling or at low speeds or be again turned off depending on the amount of leakage.

Figure 218
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Figure 217
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I. Body — 2. Small piston — 3. Fuel inlet — 4. Spring — 5. Rail-securing threading.

In case of strong pressure leaks downstream of the
limiter, the inlet pressure becomes preponderant and
displaces the piston to the opposite side, closing fuel
outlet.

A The passage of fuel from rail to injectors is implemented B
through holes obtained on the small piston diameter.
Under normal conditions, fuel pressure operates on the
two piston sides, kept opened by the spring.
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Figure 219

- ]

C Limiter with piston in outlet closing position.

INJECTOR

The injector is similar as construction to the traditional ones,

apart from the absence of plunger return springs.

The injector can be deemed as composed of two parts:

[ actuator — spray nozzle composed of pressure rod (1),
plunger (2) and nozzle (3);

[ control solenoid valve composed of coil (4) and pilot
valve (5).

The solenoid valve controls spray nozzle plunger lift.

Injector in rest position
Figure 220

N 1)

I. Pressure rod — 2. Plunger — 3. Nozzle — 4. Coil — 5. Pilot
valve — 6. Ball shutter — 7. Control area — 8. Pressure
chamber — 9. Control volume — 0. Control duct —

['l. Supply duct — 12. Control fuel outlet — |3. Electric
connection — 4. Spring — | 5. High-pressure fuel inlet.

Print 603.93.1 1|

Injection start
Figure 221

When coil (4) is energised, it makes shutter (6) move
upwards. The control volume (9) fuel flows towards flow
duct (12) making a pressure drop occur in control volume
(9). Simultaneously the fuel pressure into pressure chamber
(8) makes plunger (2) lift, with following fuel injection into the
cylinder.

Injection end

When coil (4) is de-energised, shutter (6) goes back to its
closing position, in order to re-create such a force balance as
to make plunger (2) go back to its closing position and end
the injection.

The injector cannot be overhauled and therefore it
A must not be disassembled.

PRESSURE LIMITER FOR FUEL RETURN

It is housed on the rear cylinder head part, and adjusts the
pressure of fuel retuming from injectors at a pressure
included between |.3 and 2 bars. By guaranteeing this
pressure to the retum fuel, the fuel vapours formation inside
injectors is avoided, optimising fuel spraying and combustion.

Figure 222
77
A L

A To tank — B From injectors
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GENERAL SPECIFICATIONS

Tvoe F4AE 0681E | FAAE0681D | FAAE 0681B | F4AE 0681A
vP (.18) (21) (:24) (:28)
Cycle Four-stroke diesel engine
Power Supercharged with intercooler
Injection Direct
Number of cylinders 6 in-line
Bore mm 102
Stroke mm 120
Total displacement cm? 5900
Compression ratio 171
Max. output kW 132 154 176 202
(HP) (180) (210) (240) (275)
rpm 2700 2700 2700 2500
Max. torque Nm 600 600 600 680
/ i (kgm) 61.2 61.2 61.2 69.3
- = rpm 1200+2100 | 1200+2100 | 1250+2100 | 1250+2100
Loadless engine idling
pm 650 650 - -
Loadless engine peak
rpm 3000 3000 - -

Print 603.93.111
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Type

F4AEO68IE | FA4AE0681D | F4AE0681B | FAAE0681A
(18) (21) (24) (28)

i

SUPERCHARGING

Turbosupercharger type

Turbosupercharger shaft radial backlash

Turbosupercharger shaft end play

Pressure relief valve min. opening stroke:

mm

Pressure relief valve max. opening stroke:
mm
Pressure corresponding to min. stroke: bar
Pressure corresponding to max. stroke: bar

With intercooler

Borg Warner Turbo HOLSET HX 35 W
Systems K27.2

- 0.50

- 1.04

|
bar

LUBRICATION

Ol pressure with warm engine:

- idling bar
- peak rpm bar

Forced by gear pump , pressure relief valve,
double stage oil filter

1.2
38

COOLING

Water pump control

By centrifugal pump, regulating thermostat,
radiator, heat exchanger, intercooler

Through belt

Thermostat
- start of opening 81 £2°C
- maximum opening 96° C
FILLING
Total capacity
It filling:
liters -
ke _ .
Urania Turbo . Min. level Max. level
i - engine sump
i Urania LD 5 tors o 08
kg 7.2 9.7
- engine sump + filter
liters 9 1.8
kg 8.1 10.6
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Tybe F4AEQ68IE | FAAE0681D | FAAE0681B | FAAE0681A
7P (.18) (21) (24) (29)
TIMING
“
‘*\ =] start before TDC. A 8.5°
<7 end after BD.C. B 8.5
y
start before T.D.C.
L } before TDC. D 510
W end after BD.C. C 12.5
Checking timing
mm -
X
‘C}‘ mm ’
X -
l % Checking operation
Sl mm 0.20 + 0.30
X
mm 045 + 055
AN FUEL FEED
[E} Injection high pressure common rail
J— Type: Bosch EDC7 ECU
Nozzle type Injectors
Injection sequence | -5-3-6-2-4
Injection sequence bar 250 - 1450
Injection pressure bar

Print 603.93.111
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ASSEMBLY DATA - CLEARANCES

FAAEQ681E | FAAE0681D | FAAE068IB | FAAE068I1A

Type (18) (21) (24) (28)
CYLINDER UNIT AND CRANKSHAFT COMPONENTS mm
I
Cylinder barrels: 205 g 102.009 + 102.03
Spare pistons:
y < gl type:
o Size X 60.5
Outside diameter D | [01.721 = 101.739 101.781 = 101.799
g Pin housing 2 40.010 + 40016 40.008 + 40.014
Piston — cylinder barrels 0.260 + 0.300
Piston diameter D | 0.5
Piston protrusion X 0.28 =+ 0.52
Piston pin 3 39.9938 + 40.0002

Piston pin — pin housing

0.0098 + 0.0222

0.0078 + 0.0202
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Tvoe F4AEO68IE | FAAE0681D | FAAE068IB | FAAE0681A
7P (18) (21) (24) (28)
CYLINDER UNIT AND CRANKSHAFT COMPONENTS mm
X |* 2.705 = 2.735
R Xl Split ring slots X2 2430 + 2450 2420 + 2440
_ X2 X3 4,040 + 4060 4020 + 4040
m X3 * measured on 99 mm &
v S | S I* 2.560 + 2.605
I:EI:E({ ) Split rings 2 2.350 + 2,380
S 3 S3 3975 + 4,000
* measured on 99 mm &
| 0.100 + 0.175
A Split rings - slots 2 0,050 + 0.100 0.040 + 0,090
3 0.040 + 0.085 0.020 = 0.065
\Y/={ele]
ﬁ E > Split rings 05
Xl Split ring end opening in cylinder
X 2 barrel:
X | 0.30 + 040
X3 X2 0.60 + 0.80
X3 025+ 0.55
©>:* o Small end bush housing
a1 42987 + 43013
Big and bearing
2 housing D2 72987 +73.013
&4
y Small end bush diameter
Q| 93 Outside L D4 43279 + 43.553
20
Inside D3 40.019 +40.033
S Spare big end half
je bearings S [.955 + 1.968
|:§:| Small end bush — housing 0.266 + 0.566
= Piston pin - bush 00188 + 0.0392

Big end half bearings

Print 603.93.111

Base - February 2003




122 ENGINE F4 AE 0681

EUROCARGO TECTOR 12-26 t

Tvoe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>