SECTION 3- DUTY — INDUSTRIAL APPLICATION

EDFEBUARY2003

ENGINES 9

OVERHAUL OF ENGINE PROVIDED WITH MECHANICAL ROTARY PUMP

Preface

Part of the operations illustrated within this section can be
partially executed while the engine is assembled on the
vehicle, depending on the room available for access to the
engine and on the equipment application as well.

| With regard to the engine disassembly operctions,
please apply for information consulting the specific
1 manual. All operations of engine disassembly
operations as well as overhaul operations must be
executed by qualified engineers provided with the
specific tooling and equipment required.

e~~~ - ]
The following information relate to the engine overhaul
operations only for what concerns the different components
customising the engine, according to its specific duties.

For specific application exigencies, some units can be
assembled to the engine in different positions.

Within “General overhaul” section, all the operations of
engine block overhaul have been contemplated. Therefore
the above mentioned section isto be considered as following
the part hereby described.

Engine setting operations for the assembly on
turning stand

In order t6 applythe brackets to the engine block
to fix itlonso the stand for the overhaul, it is
necessary to perform the following operations:

On the right hand side:

[O] disassemble pipes (1) from the union (2) fitting the
lubrication il filter (assembled on the opposite side):
unlock the nuts fixing the pipes {1) a¢nd remove them
from the union {2); drain the oil eventually still inside the

pipes and plug them properly in orderto aveoid impurity
inlet.

)

assembled on to the heat exchanger:in such case it
" | shall be disassembled using acceptable tools.
Warning: the oil filter contains inside aprx. 1 kg. of
engine oil. Provide for oil recovery and disposal in
compliance with the law and regulations in force.

[[] disassemble lubrication oil exhaust pipe from the
turho - blower:
Underneath the turbo - Blower loosen the two screws
(2), loosen the screw (3] fixing the pipe throughout the
stop collar {4} fixing the block; finally loosen and remove
the union (5) fromthe block; plug the pipe ends and the
exhaust of the turbo - blower

75672

[] Disassemble the starter;
Properly hold the starter (1) and loosen the two fixing
screws (2); assemble the bracket bearing

using the four screw threaded ports (3).
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TIGHTENING TORQUE (FOR 4 AND 6 CYL.)

COMPONENT TORQUE
Nm kem
Cooling Nozzles (M8x1 25x|0) L5=3 15203
Main bearing cap | st stage 50+ 6 50+06
2nd stage 80 =6 80 206
3rd stage 902 5%
Rear gear housing assembly
(M8x1.25x40) 24 = 4 24 =04
(M8x| 25x25) 24 x4 24 =04
(MI0x1.5) 49 £5 49 +05
Oil pump (M8x | 25x30) 8=l 08 =01
Front cover assembly
(MBx| 25x45) 24z 4 2404
(M8x1.25x30) 24+ 4 24 04
Connecting rod bolts(M | |1 x1.25) | st stage 30x=3 30=03
2nd stage 60=x5 6005
3rd stage 60F =a"
Ladder frame assembly (M10x | 25x25) 43=5 43 =05
Qil rifle plugs
(MIOx1) 6= 06 =01
(Ml4x1.5) |1 =2 1 =02
Assemble oll suction tube (M8x | 25x20) 24 =4 24 = Qe
Qil pan assembly
(M8x | .25x25) 24 x4 24 x D4
(M18x1.50) 60=9 60=09
Set timing pin S 05 =01
Fuel pump assembly
M8 screw 24 x4 24 £04
M6 screw 0= | 10=01
M6 nut 10 = | 10=0.1
MI0x |5 flange head nuts pre-torque G =I5 @—l.5
50 =55 S0 =55
Fuel pump gear (drive gear ndt) Snug torque 15 =20 s =20
Final torque 85 =%0 85 =910
Timing pin cap of fuel ptimp 20 =35 30 =35
Rocker assys (M8) 29=4 24 04
Cylinder head balts
(M1 2x70) 50 + 90° 50 + 90°
(M1 2x140) 40 + 1807 40+ ;807
(M1 2x18@) 70 + 180° 70 + 180°
Assy rogkep/Covers (M8x|.25x25) 24 x4 24 =04
Intake manifold (M8x| 25) 24 = 4 24 =04
Assy airfintake connection (M8x | 25) 24 =4 24 =04
Qil bypass valve into lube filter head (M22x | 5x10) 80=8 80=08
Plug (M1 2x1 5x12) 10 = | [0=01
Exhaust manifold (M10x | .5x65) 43 =6 43 =06
Water pump (M8x| 25x25) 24 =4 24 =04
Water outlet connection
(MBx | 25x35) 24 =4 2404
(M8x|.25x70) 24 x4 24 = 04
Fan support (M10x1.5x20) =5 33+05
Fan pulley
(Mé&) [0=x2 10=02
(MI0) 43 = 6 43=06
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= NEF ENGINES ED. FEBRUARY 2003 SECTION 3 — DUTY — INDUSTRIAL APPLICATION

CLEARANCE DATA - 4 CYL.

{ :;?f FAGE04
[ 0
e 04A*D6 54A*D6 84C*D6
Compression ratio 170
Max. output kW 60 74 94
/ .i (HP) 81 100 128
rpm 2300 2300 2300
Mazx. torque Nm — 398 500
/ Ii (kgm) - 39.8 50.0
rpm — 1400 1400
Loadless engine
idling rpm 850 850 850
Loadless engine
peak pm 2300 2300 2300
Bore x stroke mm 104 x 132
Displacement cm 4485
SUPERCHARGING with intercooler
Turbocharger type HOLSET HX27W
LUBRICATION Forced by gear pump, relief valve single action
oil filter

Oil pressure (warm.engine)

-

—idling bar 0.70
— peak rpm bar 3.50
COQLING By centrifugal pump, regulating thermostat, heat
exchanger, intercooler
‘Water pump control Through belt
Thermostat
— start of opening  °C 81+ 2
FILLING
i 15W40 ACEA B3 engine sump liters 8.5
engine sump + filter liters 9.5

Data, features and performances are valid only if the setter fully complies with all the installation prescriptions.

= Furthermore, the users assembled by the setter shall always be in conformance to couple, power and number of turns
based on which the engine has been designed.
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On the left hand side:

[ Disassemble oil filter (1) and bracket as well (for versions
with engine ol filter not directly assembled on to the
exchanger),

Use acceptable tool to install oil filter;
Loosen the screws (3) removing the bracket together
with the filter bearing (4 and 5).

| Warning: the cll filter contains inside aprx. | kg. of
engine oil.

! Provide tank with sufficient capacity to contain the
liquid

Warning: avoid contact of engine oil withhesskin: in
case of skin contamination rinse in running water

Engine oil is highly pollutant: provide fop disposal in
compliance with the law and regulations in force.

1 Remove the oil level rod tggethénwith guide pipe (2);
(loosen the guide pipe disassémbling from the block);
properly pipe the screw —threaded port to avoid inlet of
foreign matters.

[ Assemble the second bracket throughout the
screw—threaded ports (1).

Lift the ensine using the rocker arm and put
it on the turning stand.

(]

1 Drain the oll through the cap underneath the plug.

Warning: avoid contact of engine oil with the skin: in
case of skin contamination, rinse In running water.

Engine oil is highly pollutant: provide for disposal in
compliance with the law and regulations in force.
_———---—--—
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COMPONENT TORQUE
Nm kgm

Rear lifting bracket (M12x|.75x30) Fi=12 = 2
Crankshaft pulley (M12x1 75x10.9) 110 =5 11.0=88
Flywheel housing

(M12x120) 85= 10 Sas B O
(M 12x80) 85 =10 85% W
(M 10x80) 49 =5 49 205
(M1 0x40) 49 =5 = 05
Flywheel housing (M| 2x1.25) | st stage 30x4 30=04

2nd stage 60" =5®

Assy rear cover plate to flywheel housing (M8x1 25x [ 6) 244 24 =04
Fuel injectors 60 =5 60=05
Fuel lift pump 4R 4 24 =04
Turbocharger to exhaust manifold (MI10) 43+ 6 4306
Ol feed to oll filter head 24 x4 24204
Qil feed to turbocharger (M12x1.5) 35:%5 35x05
Oil drain (M8x 1 25x16) 24 =4 24=+04
Alternator to alternator support (M8x | 25x30) 24 = 4 24204
Alternator to water inlet conn. assy (M8x | 25x30) 24 = 4 2404
Lower alternator mounting (M 10x 1 25x25) 2% =er% 24 =04
Alternator upper pivot to support (M10) 49 = 5 49 =05
Alternator mounting hardware (M| 2x|.75x120) 43 =6 43 =06
Alternator wiring (Méx| O nut) 102 1 0=02
Starter motor to gear case (M1 0) 49 x5 49 =05
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ED. FEBRUARY 2003

ENGINES

CLEARANCE DATA - 6 CYL.

Type F4BEO684
04A*D6 I 84C*D6
Compression ratio TS 81
Max. output kW 81 129
/‘ @ (HP) 110 175
4
pm 2500 2300
Max. torque Nm = 700
/ (kgm) - 70.0
pm - 1400
Loadless engine
idling pm — 850
Loadless engine
peak rpm rpm = 2500
Bore x stroke 104 X 132
Displacement 6729
SUPERCHARGING with intercooler
Turbocharger type HOLSET HX35W
LUBRICATTON
Oil pressure (warm engine) Forced by gear pump, relief valve single action
= oil filter
R
N |
— idling bar 0.70
— peak rpm bar 3.50
COOLING By centrifugal pump, regulating thermostat, heat

exchanger, intercooler

engine sump + filter liters

Water pump control Through belt
Thermostat
— start of opening  °C 81+2
FILLING
i 15W40 ACEA E3 ~ engine sump Hiecs 15
16

Data, features and performances are valid only if the setter fully complies with all the installation prescriptions.

- Furthermore, the users assembled by the setter shall always be in conformance to couple, power and number of turns
based on which the engine has been designed.
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Disassembly of application components

Proceed disassembling the supercharger:

[ loosen the fixing nut (1) and remove the lubrication pipe
from the supercharger. Analogously carry cut the same
operation on the other end of the pipe and remove it
from the upper part of the heat exchanger

Loosen the screw nuts fixing the supercharger on the
exhaust manifold.

[ Hold up the supercharger and after lifting it remove the
gasket

C

[ Place a'eortainer under the fuel filter and screw out the
copdense drain faucet underneath said filter Carry out
‘eomplete drainage of the fuel contained therein.

D' Screw out completely the faucet and, using acceptable
tools. remove the oil filter ().

[:] Disconnect fuel pipelines (2 and 3) respectively from
priming pump to filter bearing and from this last one to
the feed pump

(1 Remove the fuel filter bearing (4) from the bracket fixed
to the engine head.

| Toydiscorinect fuel pipelines (2 and 3, picture 8), in
low ‘pressure from the relating pipe fittings, it is
Necessary to press the locking fastener (1) as
shown in picture B.

After having disconnected the pipeline, reset the
locking fastener (1) in lock position as shown in.
Picture A, to avoid any possible deformation of the
fastener itself

[1 Disconnect the LDA pipe (1) from the head and from
the feed pump. Pipe the ends of the pipelines as well as
the feed pump and the engine head
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CONTENT OF SECTIONS

Section
General information |
Feed 2
Duty — Industrial applications
Mechanical injection Engines 3
Overhaul and techfical specifications 4
Equipmefit 5
Installation guidelines
Safety linstructions Appendix

PREFACE TO USER’S GUIDELINE MANUAL

Section | describes the engine illustrating its features
and working in general

Section 2 describes the type of fuel feed

Section 3 relatesto the specific duty and is divided in four sepa-
rate parts

. Mechanical part, related to the engine overhaul,

limited to those components with different characteristics
based on the relating speafic duty,

2. BElectrical part, concerning wiring harness, electrical

and electronic equipment with different characteristics
based on the relating speaific duty.

3. Maintenance planning and speafic overhaul.

4. Troubleshooting partdedicated to the operators whe, being
entitled to provide technical assistance, shall have ssmple and
direct instructions to identify the cause of the major inconve-
niences

Sections 4 and 5 illustrate the overhaul operations of the engi-
ne overhaul on stand and the necessary equipment to execute
such operations

Installation general prescriptions are reperted within the ap-
pendix

Such prescripticns shall be strictly followed by the operators
in—charge of installation to avoid incorrect working as well as
serious failures which may reduce performance and life of the
engine

Furthermore, the appendix reports general safety prescrip-
tions to be followed by all operators whether being in—~charge
of installation or maintenance, in order to avoid serious injury
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SAFETY PRESCRIPTIONS

Standard safety prescriptions

Particular attention shall be drawn on some precautions that
must be followed absolutely in a standard working area and
whose non fulfillment will make any other measure useless or
not sufficient to ensure safety to the personnel in—charge of
maintenance

Be informed and inform personnel as well of the laws in force
regulating safety, providing information documentation
available for consultation.

[ Keepworkingareasascleanas possible, ensuring adequate
aeration

[ Ensure that working areas are provided with emergency
boxes, that must be clearly visible and always provided
with adequate sanitary equipment

[ Provide for adequate fire extinguishing means, properly
indicated and always having free access. Their efficiency
must be checked on regular basis and the personnel must
be trained on intervention methods and priorities

[d Organize and displace specific exit points to evacuate the
areas in case of emergency, providing for adequate
indications of the emergency exit lines.

[ Smoking in working areas subject to fire danger must be
strictly prohibited

[ Provide Warnings throughout adequate boardssignaling
danger, prohibitions and indications to egsure ‘easy
comprehension of the instructions evep In case of
emergency

Prevention of injury

[ Do not wear unsuitable cloths for work, with fluttering
ends, nor jewels such as rings'and chains when working
close to engines and equipmentin motion.

[ Wear safety gloves andagoggles when performing the
following operations
— filling inhibitors ok arti—frost
—lubrication ail tepping 6r replacement
— utilization oficompressed air or liquids under pressure
(pressuregallowed: =72 bar)

Weap@afety helmeat when working close to hanging loads
or equipment working at head height level

Always wear safety shoes when and dothsadhering to the
bodyrbetter if provided with elastics at the ends

Use protection cream for hands.

Change wet cloths as soon as possible

N [ DO

In presence of current tension exceeding 48—60 V venfy
efficency of earth and mass electrical connections Ensure
that hands and feet are dry and execute working
operations utilizing isolating foot—boards Do not carry out
working operations if not trained for.

O

Do not smoke nor light up flames close to batteries and
to any fuel maternal.

1 Putthedirty rags with oll, diesel fuel or solvents in anti—fire
spedally provided containers

[ Do not execute any intervention if not provided with
necessary instructions

[J Do not use any tool or equipment foryany different
operation from the ones they've been \designed and
provided for: serious injury may occuft

[ In case of test or calibration operétiéns requiring engine
running, ensure that the area is sufficiently aerated or utilize
specific vacuum equipment tojelimipate exhaust gas
Danger: poisoning and death.

During maintenance

O Neveropenfillericap of cooling circuil when Lhe engine is
hot. @perating pressure would provoke high temperature
with sericus“danger and risk of burn. Wart unit the
temperature decreases under 50°C

[ Neventop up an overheated engine with cocler and utilize
only appropriate liquids.

2] “Always operate when the engine is turned off whether
particular circumstances require maintenance
intervention on running engine, be aware of all risks
involved with such operation.

[ Be equipped with adequate and safe containers for
drainage operation of engine liquids and exhaust oil

(]

Keep the engine clean from oll tangles, diesel fuel and or
chemical solvents.

[ Use of solvents or detergents during maintenance may
originate toxic vapors. Always keep working areas aerated
Whenever necessary wear safety mask.

(]

Do not leave rags impregnated with flammable substances
close to the engine

U

Upon engine start after maintenance, undertake proper
preventing actions to stop air suction in case of runaway
speed rate

Do not utilize fast screw—tightening tools
Never disconnect batteries when the engine is running.

Disconnect batteries before any intervention on the
electrical system.

Disconnect batteries from system aboard to load them
with the battery loader

5 S gy g g

After every intervention, verify that battery clamp polartty
is correct and that the clamps are tight and safe from
acadental short arcuit and exidation

Do not disconnect and connect electrical connections in
presence of electrical feed

|

Before proceeding with pipelines disassembly (pneumatic,
hydraulic, fuel pipes) verify presence of liquid orair under
pressure. Take all necessary precautions bleeding and
draining residual pressure or closing dump valves. Always
wear adequate safety mask or goggles, Non fulfillment of
these prescriptions may cause serious Injury and
poisoning.
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