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UsSE AND MAINTENANCE

INTRODUCTION

We woud kke to thank you for buyng an FPT product and
mpliment you an your chaice of engine

Before you carry nut any aperatian involyving the engine or 1ts fittings,

please read the contents of this manual carefUlly, comphance with the

mstructions provided i the manual 15 the best way to guarantee

trouble-free, long term operation of the engme.

The contents of this manual refer to the standard configuration of the
engme, and the llustrations are purely ndicative Some instnclions are
provided by gnang the sequence of opergtions to be camied out in
order to allow the engime and/or its fittings to perform in a certan way
In some cases they wall be dependent on the configurabion of the

mmands and the set-up of the machine on windh the engne
mstalled: for any powits that differ rom the contents of ts manual
please consult the inctructions provided by the rmachine Marufacturer
ora specdfic manual.
The information prowided below was cunent at the date of
publcation,
The Manufacturer reserves the right to make modifications at any tme

without prior nouce. for techrucal ormmercial reasons or to update
the engmes to comply with legal requrements o the vanous
Countnes.

The Manufacturer declines all kabdity for any en W OIMTKSSIONS,

Please remermber that the FPT Tecimical Serice Network s avadable
ta offer you its expenence and professional skills, wherever you may be.

ENGLISH
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B GENERAL INFORMATION

GUARANTEE

,: ndm_ to emsure that your engine gives the best possble
peric ince and to take advamtage of the FPT guarantec. you must
follow the indicatons provided = this publication wath great «
falure to do st may result in invalidation of the guarantee.

SPARE PARTS

Ahways use Orpgral FPT Spare parts This s essentia) to keep the
engine N angmal running order

The use of non-onginal spare parts will mot only invaldate the
guarantee but will mean that FPT wall rot be considered lable in any

waay dunng the whole working [ife of the engine
LIABILITY
The Marofacturer wall only be consdered lable ubpect to

performance of tf d ma : operalions meicated and
described wi this ma effect proof that these aperations
have be crformed most be prowded. Any specal mantenance
Onmxmc, s that may be necessary r be carried out by qualfied
technicians from Workshops i the FPT Metwark, using the
instruments and equipment provided for the purpose

SAFETY

The following information 15 mtended to encourage caution v
using the engine, 5o a« 1o avold damage to persons o property as 4
resuit of improper o1 incorect behaviour

O The engines must only be used for the puposes indicated by the
Mangfacturer

2 Apy 1 modfication and use of non-onginal spare part
My o Tuse proper apergtion and safe use of the engine:
never, under any circumstances make modfications to
the waring and to the units equipping the engine, ar connect them
1o other power systems

Q Pay particdlar attenton to moving parts of the ergine. 1o tigh
temperature compongnts and to arcuds contaimng pressunsed
fluds s electnical equpment houses electncal currents and
voltage

2 The esxchaust furmes produced by the engie are bad for your health

0 The engine must be handled using <itable Iftig ta
of the U-balts provided on the engine for that, purpos

O The engine must ot be started up and used untl the maching n
which 1t installed has satsfied all necessary safety requurements, or
uritd the 1 e has been guaranteed to comply with local laws
ard re

O The operations required 1o guarantee the best possible use and
preservation of the engine 1 ut by persons of
proven expensence, dered suitable by

making use

frong

purpose of safety, further recommendatinns are grven
CONTROLS AMND MAINTENANCE

ENGLISH



ENGINE TECHNICAL DATA N45 AMiS

The techrnical code and senal eumber are acicated on a piate. which
15 located on dilfevent parts of the engine, according to the model

Nywheel casng, tappet caver, ather

Performance (¥) N45 AMES

Pame N
EUEO0AEEICE Sundby 47 FWim 1500 pm

(*}det power to the Tywheel n compliance wath 1SO 8528

oo A M Sl bt - AL ]
Any alteraton of the obove mentiened charocterstics s stnctly
profibried, penaity nvalidation of the guarantee and absence of alf

liabulity on the part of FPT

Code N45 AM1S

Engine family F4

Cyde 4-stroke diesel

Mumber and arrangement 4l

of eylnders L

Bore x stroke 104 x 132 mm

Tota cisplacement 4500 cm®

Aur system Matural induction
Inject:on type Dhrect with rotating pump

Engine drection of rotation

Antickockwise
(seen from flywheel side)

Speed regulator Mechamcal

Dry weght -

Electrical system 12y
Accumulator/s

- capacity 100 Ah or abave
- drcharge cument 650 A or abave

N45 AM1S

1 Heat exchanger - 2 Coolant f¥er cap - 1 Ol filler cap - 4 Engine
air indet maniold - 5 fjection pump - 6 A = 7 Fuel outlet
connector to tank - B Fuel mlet manifold from tank - 9 Hand pump -
10 Of dipstick - 11 Fuel fiter with condensabon drainage plug -
12 Fan

—n

(| PO

/| OO

N45 AM1S

1 Uftng U-bott - 2 Exhaust manifold - 3 Ol vapour bieeder -
4 Exhairt outlet - 5 Liftmg U-bolt - & Coolant outlet manilold from
engme -/ Locaton of thermostatic valve - B Engme coolant mlet
coniector sieeve - 9 Alternator - 10. Lubricant oil discharge plug -
11 Od filter - 12 Electncal starter motor

ENMGLISH



ENGINE TECHNICAL DATA N45 SM1A/SMtX/
SM2AISMIX - N45 TM1A/TM2A
The techmcal code and senal number are indicated on a plate
15 located on differert ¢ of the engine according 1o the m
flywheel casng, tappet cover other
Code N4AESM1A/SM1IX/SM2IAISM2X
N4E TM1ATTMIA

e family F4

\ﬁwn_m

Mumber and arrangement

af cylinders 4 ¥

Bore x stroke 104 « 132 mm T
Total displacement 4500 ! o

Air mm_,mﬂ: Supercharged and Aftercooted
Imjection type Direct wih _cEc:mlu.cEU

Engine direchon of rotabion Anticlockwise (seen from fywhesd side)

Speed regulator Mechanicat
) sM 450 kg
Dry weight TM 500 kg
1) Excludmg versions 5M
Elnctrical system 1¥
Accumulator/s
- capacity 100 Ah or abnve

ehischarge curment 650 A or above

Performance (¥} N45 SM1A
Prome 535 kWm @ 1500 rpm
EUs2002/88/CE Stand-by 58 KWim &2 1 500 hm
Performance (*)} N45 SM1X
Prime s
{TIER 3} Stand by &9 kKWm @ 1800 rpr
Performance (%) N45 SM1A
Prome 66 kVYm @) 1.500 rpm
ELY2002/68/CE Stand by 73 KWm @ 1500 rpm
Performance (*) N45 SM2X
Prime
BU/200/88/CE Stand-by 59 KWim @ 1 800 rpm
Performance (*) Nd5 TM1A
FUDOOMERICE T vl
Performance (*} N45 TM2A
EU/2002/85/CE i sl

(*)Net

n@ 1.500

Any alteraiion mﬁ the above mentroned charactenstics s strctly
prohubited penalty invaldaton of the guarontee end obsence of aif
hishilry on the port of FET

N45 SMTA/SM1XISM2A/SM2X -

N45 TM1ATM2A

1 Heat exchanger/s - 2. Coolant filier cap - 3 Cil fller cap - 4 Fngine
air nlet manfold - 5 O vag bleeder - & Liftng U-bolt - 7 A
filter - & Injection pump - 9 Fuel cutfet connector 1o tark - 10 Fuel
inlet manifold from tank - 11 Hand pump - 12 Cil dipstick - 13 Fuel
filter condensation dramage plug - 4. Fuel filter,

*} Excliding versiane S

TR T
TR T

N45 SM1A/SM1XISM2A/SM2X -

N45 TM1A/TM1A

1 Exhaust manfold - 2 Turbocharger air mtake - 3 Turbochargng ar
autlet - 4 Turbocharger- 5 Bhaust outlet - 6 Lifing U-bolt -
7 Coolant cutlet manifold from engine - 8 Location of themaostatic
valve - 9 Engne coolant nlet connector 10 Fan
11 Ahermator - 12 Lubncant ol dscharge plug - 13 Of fiter

14 Blectrical starter motor

*] Excluding versions 5t



ENGINE TECHNICAL DATA

N&67 TMZATM3IAITMIX

code and seral number are indicated on 3 plate, which
s Tocated on different parts of the engne. accordng ta the mode!
fywheel casng, tappet cover other

Performance (*}

EU2002/88/CE

Performanca {*}
EU/2002/88/CE
Performance (*}

{TIER 3)

Prwne

Stand-by

Preme
Stand-by

Pame
Stand-by

N&7 TMIA

114 kWm @ 1500 ;pm
125 kW € 1.500 rpm

N6&7 TM3A - N67 TM3

138 kwWm @ 1500 rpm
152 KWim g 1500 rpm

N&7 TM1X

148 kwm @2 1,800 rpm

Code N67 TM2A/TMIA TMIX

Engme famiy F4

Cycle 4-stecke diesel
|MJE:_NMMMQ armrangement 6 line

Bore x stroke A< 13l mm

Total displacernent TG00 e

(*)Met pawer to the fywheel in comphance with (SO 8528

T i

ST FNREC ¢ B RN IS S MO

Any alteration of the above mentioned charactenstics s sincly
ed, penglty nvalidation of the guarontee and absence of off
ty on tha part of FPT

harged and Aftercooled
t Drrect with rotating pump

Engine dwection of rolaton - Anticlockwase (seen from fypaheel side)
Speed regulator  Mechanca
Dry weight -64{)

Electrical system iy

Accumulator/s

capacty 180 Ah or above

950 A or above

- dscharge current

(DN

N67 TM2A/TM3ATMIX

1 Cootart [er cap - 2. Heat exchanger - 3 Lubrwant od fiber cap -
4 Engine air inlet mandold - $ Waste-gale - 6 O vapour bleeder -
7. Lifung U-bolt - B Aswr flter - 9 Inection pump - 10 Fuel outlet
r to tank - 11, Fuel wiet manifold from tank - 12 Hangd
pump - 13 Ol dipstick - 14 Fuel filter

Co!

"@q. m
- L] l).l r
= ! A I
.
= oL d oo

N67T TM2A/TMIAITHMIX

1. Bédast manifold - 2, Turbocharger ar ntake - 3 Turbocharging ar
autlet - 4 Tubocharger - 5. Exhawst gas discharge - 6 Lifting U-bolt -
7 Coolant outlet manifold srgine - B Thenmostatic valve location
- % Fan - 10 Aupdhary member drve beit - 11 Alfemator - 12 Engine
coofant nlet sleeve - 13 Lubncant oif discharge plug - 14 Ol filter -
15, Eleconcal starter motor

ENGLISH



ENGINE TECHNICAL DATA

N67 TEZA/TEIX/TE2ZX Performance (%) NG&T TE2A
The technical code and seral mimber are indicated on & plate which Frme 175 Wm @ 1,500 rpm
& {ocated on different parts of the ergine according to the madel ELA002:88/CE Stand-hy 193 kWm @ 1,500 rpm
flywheel casing tappet cover, other
Performance (%) NET TE1X
Caode N47 TELATTEIXITEXX A
(TIER 3) - -
Enpine f; Fq Stanid-by 172 kwm@ 1800 rpm
Cycle 4-stroke diesel Performance (*) N&7 TEIX
Prime -
6l Fe (TIER 3) Standby 208 KWm@ 1800 rpm
Bore « strole 102 <120 mm
{¥iMet poweer to the fyeheel n complance with 15O 8528
Total displacerment 4700 e’
Arr system Supercharged aftercooled i \ m
C won Rail

Injecion type Any diteration of the above mentioned charadtenstics, m panear

electronically managed muodification of the data stored in the injection system clectrom: units | LRLAL
- chrection of rétation Anticlocloanse or the charactenstics of the engme and ris fittings, 1s strictly profuted, |
W (seen from penglty rvalidation of the guarantee and absence 1the | N67 TEZATEIX/TEZX N67 TEZAITEIX/TEIX
Isochronouss; " = part of FPT 1 Coolant filer cap - 2 Heat ex ) - 4 Engine 1 Exhaust manfold - 2 Turbocharger ar inlet - 3 Turbochargng ar
- awrmlet - 5 Common rall - & Liftng U-bolt - 7 Aw filter - 8 Common outlet to after-cooter - 4 Turbocharger - 5 Turbocharger exhaust
Dry weight rall hyh pressure pump - 9 Fuel outlet connector to tark - 10 Fuel outlet - & Lifting U-bolt - 7 C t 1o heat exchanger -
11 Fuel - 12 Fuel wiet manifold from tank - 13 Ol 8 Thermostatic valve focaton - 9 Radator fan - 10 Alermator
Etectrical system 12V dramage plug - 14 dipstck - 15 Engine ¢l control unet 11 Coolant wlet sleeve from heat exchanger - 12 Ol fiter -
13 Electnic starter mator
- capacty 185 Ah ar abave
discharge current 1.200 A or above

10 11



SIGNS

Certain warmmng signs are affixed to the engine by the Manufacturer,
and ther meanings are indicated below

N.B. The sgns with an exclamation mark on them underfine a
potential danger

Lifting point {engine oniy).

Danger of burning:
Expulsion of hot water under pressure.

E Fuel Cap
(on the fuel tank, if there is one),
DIESEL

g Oil Cap.

\&\u Ol dipsticl.

12

Danget of burning:
Presance of high temperature parts.

Danger of fire:
Fuel present,

Danger of impact or catching
on moving parts:
Presence of fans, pulleys, belts or the likke.

® USE

PRELIMINARY CHECKS

Before starting the engwe each time

0 Check the level of 1echnical fluds {uel. engne ol and coolant), and
top-up if necessary

0 Make sure that the ar asprauon filtler s not blocked or obstructed,
checkeng al the same time thal the mechanical .R_ﬁ.:g on the fiter
does not show the “red’ ed with an
electrical blockage or. an alarmwill be di on mm._..ﬁ.cu. by
mears of the indk light on the instrument panel

Q) Make sure that the start battenes are efficient and thar heir clamp
are corectly connecled.

Note: The procedures requeed to clean the filter are ndcated
wy the chapter CONTROLS AND MAINTENANCE

fitted with g suttable exhaust extraction system.

i3

STARTING AND STOPPING THE ENGINE

The start-up and shut-dowr o descrbed below apply to an
on-board E::ﬂ_ panel man h@_nEHmn_ 3 FPT, if the Manufaclurer of
the vehicle or machine has fitted a customised astrument panel, these

operations may vary accardng to the varous choices made dunng
consbruchion.
In these cases. follow the start-up/shut-gdown sequences and use the

mstrument panel description prowvided i the spealic documentation

ENGINE PRE-HEATING (optional)

{lectncal device)
The engines for which low termperature start-up and te
delvery of pawer are recusred may be fitted with a 230 V single phase
elecincal heating device. winch allews the temperature of the coclant
10 be rased to or mamtaned at suitable values. The dewvice 5 fitted
with a thermostat to cut the power supply when the required
temperature i reached.

ENGLISH



INTERCONNECTION ELECTRICAL UNIT
(N67 TEZAITE1XITE2X)

In order to allow the urts corre eectrcal X g, An
interconnechon unit has been fitled 10 the engine The ergne
etectronic control systern and the power unit syitern depend from the
aforesad mtercc

Some indications relanng to s cormpor tions controtled
by programneng comamutatons are reponrted hore following

Fuse

F1 Engine start

F2 Dhagriosis connecton

F3 Fuel heater on fiter

F4 Engine electronic contrnl

F5 Interface electronic unit

Fé EC U power supply (enabling)
F78{? Reserve

Relays

K1 EC U supply (enablng)

K2 Engine start signal
K3 Enpgne start
K4 Fuel heater on fiter

n

Engine speed and accessory functions control

Frogramming of the functions here followang s possible commuting

the postion of the JP swatches

JP1 Ergrme speed se'ection

JP2

1-2 = 1.500 rev /min (50 Hz power generat

1)

2-3 = 1.500 rev. /min (60 Mz power peneration)

fe selechion
1-2 = DIAGHOSIS MODE
2-3 = OPERATING MODE

JP3 Pre-heatng warming light

1-2 = connected
2-3 = not connected

P4 Fuel pre-heating

1-2 = refay on

2-3 = relay off
IP5 1 CAN Lne

1-2 = avalable

2-3 = unavailable

BP{ Blink code request switch bution
L1 Elink code display

FOR PROPER USE OF THE ENGINE

O Befoie starting the eng)
tank

check there 15 encush n the fuel

QDo not keep on starting

O Do not keep the engme dlng for a long while siice this has
negatve effects to the erngine performance

U Actual power values must comply with the rated v,
ir the technicat documentatien

Q wWhen operatmg the enging. regulary «heck that
- the cooling lquid temperature does not exceed the threshold

walue
the ol pressure keeps vathin nomad values
O Particular attention must be drawn on emersency power Lnit

engines, which must be submitted to lrequent overhauls in order
to ersure therr prompt start whenever required

Pay attention to the board panel mstrument readings and indications.

ENGLISH



SPECIAL WARNINGS

Engine cooling liguid

When the engine is running, regularly check that the engine cooling
Hiquid remperature does not reach the alarm threshold,

s temperature detectled 5 excessive, discomect the load and
10 check the coolng Cwcun status. Wart that the
: e ch it s mportant to rermind that. when the
engine 15 hested, the pressunzed hot liquid withmn the coolng crcwts
may be ejecied causing burms and serous injury

Mareaver, check the following

a) the aftermator's beft tension

b} the thermostatc valve s efficency

¢} the condilions of the heat exchanger {to be deaned i netessary)

ON

exclusvely f the ergine 5 cold,

m Open the coohing hqud tank cap only if it 15 necessary and

Cooling liquid refill

one mirste This phase [acmtates the cooling hqusd air bleed
0 Step the engine and top up agam

Further mioermation on the coolg liguid techrical specilications and
quantty prescnbed are reporied i the COMTRO
MAINTENAMCE section

Folure 1o comply with the procedure may couse the
ncairect engine coohing liqud refil ond, as a consequence,
wrong quantity withn the engie

Lubrication circuit

Repularly check that the of pressure keeps wrthin nammal values In
case the value detected s too low. check the of fevel and refil if
necessary following the instuctions reported i (he COMNITROLS
ARND MAINTENAMNCE section

If the failure persists. apply to the Technical Senace for assistance.

Fuel circuit

Anoed using the engine with only a small reserve of luel m the fuel tank
this encourages the formation of condensatron and makes it mare
Tikety you will suck up cort or ar, resultmg n engine stappage.

FESAAN-

When refucing, afways po
solid or wpend polkitanes enter the fuel wank: you must miso

remember that smoking ond Ive flames ore probubuted
when refuefing.

Never loosen the bugh pressure fuel ot connectors i
any woy.

The common rad njection system does nat requee air to be bled rom
the fuel crowit

Ajr intake and exhaust discharge circuits

Inspect the iness of the ar ntake cwcut on a regular bass. The
mantenance miervals mdicated o ths manual vary according to the
conditions m which the engine 15 wsed,
In partculady dusty emarcnments ¢ 5 figcessary Lo carry out
mantznance at more frequent intervals than indicated in the chapter
CONTRCLS AND MAINTENANCE

sm:ns\n:mnrEﬁ%3:8&93.2;3;5%39
domaged, 56 as 1o prevent dangereus fumes,

Electrical starter system

Penodicaly « icularty dunng the winter 1o ensure that the
batteries are clean and in WO rder. checking and topping up
as ndicated n the chapter CONTROLS AMD MAINTEMNANCE
Should 1t be necessary to replace the batlenes, always respect the
capacity and mimum discharge cument silensidy reguirerments

Contact iahsed workshop and check baottery and recharging
sysiem ¢ y if the voltmeter indecates a voltage below 11V (for
12 V rated sysiems), or 22 V (for 24 V rated systeims}

ENGLISH



The battenes contan an god solution that wil bum the
kin and corode clathing; when chedking them, dlways
wear protective clothing, gloves and goggles, do not smoke
ar wse lve flames n the wonty. ond make sure that the
room they are housed i s cdequately ventlated.

Peniadically check or have someore check the cleantiness. wear and fill
tersioning of the drve belt.

RUNNING IN

Thanks to rmaodern engine construction technology no particular
runnng o procedure 1s required. Howeves, 1t 1s recommended that.
for the first 50 Fours, you do not use the engine at high power Tor long
penods

H CONTROLS AND MAINTENANCE

MAINTENANCE PERSONNEL

The engine control and mamtenance operations descnbed i the

following chapter require traning, expenence and compliance with

€ teatery regulations for this reason they must be carmed out by

specal techricans as indicated below

O Controls by workshop technicians or the machine
NECCs5ary

3 Periodic maintenance: by qualfie nnel using /

sutable equip i ade
m
detailed technical /

The most qualified Assistance Centres are those which make up the
FPT Techrical Assistance MNetwark

0 Special maintenance by
Authorsed Serace Centre
information and speafic egupment

ACCIDENT PREVYENTION
Q Abways wear heavy-duty lootwear and overalls,

O rlever wear loose. flapping garments, rings. bracelots
necklaces m the wecnty of ¢

U Always wear protective gl
» filing up battenes with acid sc

» refuellng with inbrhitors or antifreere

INg 1 tappng uf hot engine ol may cause bums
and scalds Only camry out these cperations when the ol has
dropped to a termperature of below 50°C)

O When working inthe engine compartment, pay particutar attention
to how you move, to avoid Contact with moving parts or high
temperature components

Q Wear goggles and use high pressire arr jets (masaraum air pressure
used to tlean 5 200 kPa (2 bar, 30 psi 2 kefem)

O wWear a pratech 111 area were there are
suspended loads or systems installed at head-herght

0 Use protective hand creames

Q Immedutely replace wet overalls

O Always keep the
stang

8 Store cloths in fame-proof contamers

ne clean removing ol grease and coolant

1 Do not leave forergn bodies on the engne
O Use surtable, saft contamens for used

O When completing a repar make surtable [ ns to stop the
engne taking m ar if, afeer start-up an uncontrolled increase
engme speed were to occur




A

Do Aot cany out mamtenance operguions when the
clectnc power supply s tumed on. always check to ensure
rhat the apphances are property earthed, Durng diognoss
ond mamterance operctions, make sure that your honds
and feet ore dry, ond whenever possible use msidating
stands.

The conditions provokmg the emergency power umt start
may suddenly ocaw Whenever ¢ ing checks and
mantenance  operatons, stictly  foflow  the  safety
mstrections prescrbed by the unit's Manufacturer ond
power urit systen’s outfitier to operate safely and prevent
njury

20

REFUELLING

((3)The amounts mdicated refer 10 nial refueling, and nclude Mbng

(4)Use STAMNDARD EMN 550

Parts to be supplied N4s N&T
litres (kg)  litres (kg)
engine 85 105
Coolng crcut —
G-Drwe 18,5 255
Lubrication cecut @
1ot capacny 128¢118) 1/2(0158)
Penodic changing'
off sump at rminmum level 7 (6.5} 8.7 (8)
ol sump at maximum level 11501050 152{14)

. A PR, e Tl N
Refueing from drums or tanks may resuflt i pollubon of the diese!
fuel. with the sk of damage to the myection system; if necessary, filer
the fuel m o sunoble n or offow sedmentaton of the itpuntres
before refuelng

Fuel tank

(*)The amouwnts intcated relate to the standard configuration of the

engma only
(**)Total Lapacsty
(1)Use a modure of water and 50% PARAFLU 11 even ¢
summer iths. As an altematwe to PARAFLU 11, use ar
product that comples with internaticnal speaficatiors SAE | 1034.
(2)Use lubncants that cor
E3 - Eb (hegh power cngines)
oty
temperatures m given M the table prowded » the appendix
Qi consumption s ¢
maamwm of 05% of fuel consumpbion

sty wath anlemational specdicat:ons ACEA
<l of oil to be wed depending on sumounding

ed acceptable when i reaches a

Low temperature diesel

EMNA90 specdicanons dstnguish dferent classes of diesel fuel
wettifng 1he charmclenstics of those best sust 1 fow temperatuies.
It 15 enirely up to the Ol companies to comply with these regulations.
e that fuels suted 1o the cimactc and g
e vanous Countries be dstrbuted,

11

FREQUENCY
Controls (when in use) Frequency
Chack ail levet in engine Dally
Check coclant level ) ‘Gﬂ\‘ o
Check that the heat exchangers are clean Daiy
Check that th filter 15 clean Dailty
Dirain water from the fuel pre-fiter 150 hours
Inl_.,m.n_qwmﬂﬂﬁ m_mD_.Io.,v.mm level Hall-yeary

i batteries and clean terminals

The manterance nitervals indiated below tike nto account the
typical working factors for various types of engme use: the most
cutable mterval  for mantenance  operations for the wvaraus
1tons will be nchcated by the maintenance staff. according to the
way angd working condrtions in which the used.




/ Planned mainsenarice

Chedk state and tension of belt

Frequency
300 hours ¢

Frequency

/ Special maintenance

Clean the turbochan

1200 hours 7

Charge ail -

600 hours ¢ &1

Change oil filer /s

600 hours 40 ©)

Change fuet filteris

600 hours @11 G

Change fuel pr

Replacing the ol vapour fiter
{Electronic motors)

Ler

600 hours &1

900 haurs™

Check exhaust pipe/s for damage
Impurity drana ,.cm\:oz
from the fuel tank
pihary
Change ar fifter

1200 hours

Change coofant

1200 hours
ar 2 years

22

k the efficiency of the pre-post

heating syster (if avallable) 1200 howrs

Imector calibration (Mecharical mators) 1800 haurs
Owverhaul mjection pump 2000 hours
{Mechamical maot

Adjust play n valves-rocker arms 3000 hous

1} Maximum penod when using good qualtty fuel. (BN 590 standard)
this 15 reduced f the fuel s contamingted and alarms tnggered
due to blockage of the fiters and presence of water in the pre-iter
When blockage of the fiter s indicated. it must be replaced If the
water in pre-filter indicator doges not go out after dranage, the pre-
filter must be repliced

2) Reiers to engines with tradiionat and automatic tensioning devices

3) Must be performed annually, even f the required number of
worlking hours are not reached

4} Replace lupricants according to the frequency ndicated o the

REFUELLIMNG table

5} Oy use h the following characteristics
- filration lewel < 12
- filtering ency §§ = J00

6} The frequency with which aperations are carried out w
on the working condmions and efficiency wear of the: poduce

/) Requered by o vapour rec

The extra vy e operabons  deschbed
/ hereunder  fall  within exclusve  competence of

anufacturer’s pers Ior speaghsed personnel having
proper working taols and odequats cton dewices. The
procedure and moddlty for campng out these operations
are dusirated w the FPT Techmical and Repor Manual
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REQUIREMENTS
1 Do

2 Donot camy out arc welding operatons in the vicnity of the engine
wrthout first remcving electocal cables

connect the batteries with the engne munning

3 After each mamtenance operatton imwoling dsconrection of the
battery/battenes, make sure that the terminals have feen fmoperly
locked onto the poles

4 [Jo nat use battery chargers 1o start the engine:

5 Discannect the on-board network  batter, t
rech

*

=

m

3
ENGLISH

2

nents and olectee

& Do not pant the appliances
equl

7 Disconnect the batterybattenes before any elect L al nperations

B Contact the Manufacturer before wetallng electrony equpment
on board {two-way raciog and the like)
Do not execute an S PO PUmp s

cafibration,
The sgniron pump's cafibration has been camed cut m phase of
engme systerm test based on s final use or destiaron.




HOW TO PROCEED

Check oil level in engine

Only proceed with the engine stopped and at a low temperature. 5o
as 1o avoid the rsk of burning

O Take ali necessary acton to ersure that the machme is “level”

Q Using the dipstick (1), check that the ol fevel s between the 1"
and "Max” levels.

Q If the leve! s toa low 1op up Lrough the milet, after first rermouing
the relevant cap (2)
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WARNINGS

Q1 After topping up. make sure that the off level does not exceed the
“Max et marked on the dipanck

Q Make sure that the dipstick 15 inserted properly ad the fller cap
s tumed m a clockwrse direction unt! ff stops Tuming compietely

Check coolant level

Proceed anly with engne not running and at low temperature 10 avoid

any sk of bums.

2 with the engine at low terperature. make sure that the flud level
in the expansion tank s above the runimum level

8 Visually check that the luid level 1s not more than 2/3 of the height
of the tank n order to enable any ncrease n volume of the flud
cawsed by the termperature increase

0 Top up the tank f necessary,
using clean water Do not use

distéled water see the table 4 MAX
REFUELLING
4+ MIN
Note: il 1he refil operatons occur
[requently a diagnosis of the cooling
CIFCLRL 15 necessary. [N

fn the event that anly the heat exchanger without the expansion tank
s avatlable on the vehice, refi! 1t f necessary paying attenuon that the
fund does not safurate the ntemal volume of the exchanger n order
to enable any marease m volume of the (id caused by the
temperatuee mcrease

When the engme s wanm, 0 prossine liable 1o cause hot
hgurd 1o be expefied with extreme violence 13 created
withn the cooling crcuits. Thes resufts in g danger of
buming
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Clean heat exchangers

Check that the radator ar infets are free from dirt (dust. mud, straw,
Bl )
Clean them i neressary, (sing compressed air or steam

5 &I

CAUTION!

The use of compressed air makes # necessary to use

sutable protecve oqupment for the hands, face and
epes. Please see the presciptions in the paragraph on
ACCIDENT PREVENTION,

ENGLISH



Cleaning the air filter

Cnly proceed with the engine stopped

O Remove the filter cover (1) after first unscrevang the locking

handle

ar e the e

locking handle, dunng the
dust get into the sleeve

& Check that there 15 no dut If there s, clean the filter ¢
rnchcated below

O Blow dry compressed ar through the filer element. from the inside
outward {ma-mum pressure 200 kFa) Do not deter . do
not use diesel

Q Mever use tools t
before replacing t.

O Replace the fiter if

U Check that the gasket at 15 Base s 1 good condmon Some filte
systems are fitted with a second filter element (3) which does not
require cleaning ths must be replaced at least once every 3
changes in the man element

al cartndge {2}, after unfastening the second
s care 1o ensure that n

nt as

at the fitter element, and check its condition

breakages or tears are found

0 Reassermble by repeating the above operations in reverse of

8 et up the mecharucal blockape indicator for operation by pressing
the button located on the top part of the indicator This operation 1s
not necessary If there 1s an electncal sensor.
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Toke care to ensure tf he
mperfect assembly mipht resuft n

parts are

msembled corectly
arbeinp sucked mio the

Drain water from the fuel filter/pre-filter

The hugh risk of refueling with fued that 1 poliuted by foregn bodies
and water makes it advsable 1o carry out contral every tme you
refuel

Proceed with the engine stopr

0 Place a container under the fitter or pre-filter to callert the flud

U Unscrew the tap plug (1) in the bottorn part of the fiter; n same
ay-outs the plug mcludes a sensor to detect the preserice of water
i the diesel

O Drain off iguid unt only "diesel’ can be seen,

0 Close the plug agan, tghtening it completely by hand

Q Dispose of the dramed faids

ording 1o curvent requirements

TR
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Checldtop up etectrolyte level in batteries

Place the battenes on a level surface, then proceed as follorws

O visually check that the fuid level 15 between the “™in” and Max
lrrats 0 the absence of references, check that the flud covers the
Lead plates inside the nts

U Tap up with dishiied water only those elements in which the level
1§ pelow the minmum,

Q Contact specialsed technical staff of the battery needs recharging

0 Have the effiiency of the batiery recharging system Lested 1if a
of less than 11 W (for 12V rated systerns) or 22V (for
d aystems) s detected with the engine running

0 On this cocasion, make sure dhat the termingls and clamps are
clean. property locked and protected by vaseing

QThe battenes contan une aod, which s extremely
| causin and comosive: alwoys wear protective glaves and
goggles when topping them up Whenever po
recornmended  that ths control be camed out by
specialsed persannel.

Qo not smoke or use lve flumes near the baitenes
during the control, and make sure that the room you are
workmg in s adequately ventfioted.

ENGLISH



Loz Al

Some types of battery have a snghe cover for all the inspection plugs.

To access the elernents, Use a lever as shown n the figue

Check tension and state of the auxiliary member
drive belt

Only proceed wath the engine stopped and at a low temperatue, so
s o avord fhe rsk of buming,

Refers to engines with automatic tensioning devices

0 Rernove any casing protecling the pulleys.

[ Check that the belt s not tom ar woem. and that there are no
lubricants or fued on it H the 1 not the case, replace them

O At the same tme, make sure that the tensioning device 1s workrg
propetly, pracesding as i 1 in the figure.

0 Rejrace the guard casing = s housing. and fock all the retaming
elements

Refers to engines with screw tensioning devices

0 Chieck that the belt 15 not tom or wom, ard that there are no
lubrrcands or fuel on it If the s not the case. replace them,

Should it be necessary to

follows:

0 Loosen the screw | e to the bracket {1},

Q Loasen the bolt anchonng the altermator to its lower support.

Q Proceed 1o tghten the tensioner {2) locling the count

[ On reaching the recured tension, lock the fixng screws and bolt.

© tensian i the belt, proceed as

it

\ [os7588 ]

For engines without a screw tensioner praceed, after loosening the
Tbeing, screws, (1) and anchor bolt, by turming the aitermatar as shown
m the figure until the required tension is reached. after which tighten
the fising screws and anchor hott limmly
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Replacing the oil vapour filter
{N67 TE2A/TE1XITEZX)

Only proceed with the engme stapped and at a low temperature. so
as 10 avord the mk of buming

3 Loosen the screws and remove the cover (1) of the filter housing
1 Remave the two liters and proceed to the replacement.
CF lnstall the cover agan

L icn]
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Change oil

Only proceed with the engine stapped and at a low temperature, sa
as to sk ol burming

O Place a contaner under the dramage plug to rollect the wed ol
{see dlustrations in the chapter EMNGINE TECHMICAL DATAY

O Unscrew the plug and wart untl the sump has er
then faster the plug in place agan

'd completely

Q1 Fill up thiough the: feeder hole (13 on the Trmer cover o ekewhere
{opt). uung the types and amounts of ol indicated 0 the table
REFUELLING

O Using the dipstick (2. check
and TMax" lavels

0 Dipose of used ofl according to curent «

t the ol level 1s between the “Min"
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Change oil filter

Only proceed with the engine stopped and at a low temperature, so

as to avod the risk of buming

Oy use fiters with a filtration level ¢

replacmg (see section FREQUEMCY

1 support

) Unserew the filter and remove 1t (2}

O Carefuliy clean the surfaces of the supgort that are m contact with
the seal gasket

enit to the ones you are

O Place a container unde 1o collect the used all

0 Damp the new seal gasket with a thin layer of ol

0 Hand screw the new fitter nto place unt scal gasket touches
the suppart. then tock by a fisther 3/4 of 2 um

0 Dipose of the old filter according to curvent requiremerts

i)

Change fuel filter/s

Only proceed with the engsne <topped and ot a low termps
as to avod the rak of burmeng

Q Remove rfs (1) by unscreweng

O Check that the new filter has performanice levels that satisfy the
needs of the engine (e.g. by comparing them waith the old one}
O Damp the new filter scal wath diesed or engine oil

O Hand screw the new filter into place untl the seal gasket touches
the support, then lock by a further 3/ of a tu

O Pay particudal < the electrical fuel pre-heater (if av
and ralevant electrical connection

f\
S
Liini s

3

Do not fill up the
msertmg harmful «

?va?ﬁ:umzmuﬁ;ucnvon.aa\:,n_
ties the mjection sysfem and arcunt

Bleeding procedure (Mechanical metors):

B toosen the fuel outet manidfold, located onthe upper part of the
filter (2

0 Make sure that any
member drive belt or

sel coming out will not daty the aux

» drpersed o the enviconment

01 Use the pre-fiter hand pump urtl the diesel coming out s free
from any residual ar or perform the same operation wsing the
mechanical feed pump (3}

Y

O Lock the manifold ioosened as above 10 the required tor que

O Dispose of ary desel expelled dunng the above operason
accordance the law

a s 10

it the engme and run it at murimum speed for a lewe m
elimnate any residual ar

Note Should 1t be recessary to -

accelerate the bleedmg phase, the

hand pump can be wsed during

start-up




Changing the fuel pre-filter

Oniy proceed wath the engane stopped.

O shoud the filter be
fittezel with a sensor 1o =
detect the presence of
water (3], remave the
whole sensor from its
seat

O Remave the pre-fiter by
ufnIscrewng i

Q) Check that the new filter
has performance levels
that satsfy the needs of
the ergre {eg by
caomparing  them  with
the old ane}.

0 Damp the new fiter seal with diesel or ¢

®TTE}

0 Hand screw the new filter nto place vnyl the seal gasket touches
the support. then lock by a further 3/4 of a tumn

O Place the water presence sensor in its seat. taking care to couple
the threads correctly

Q Loasen the bleeder screw (1} on the pre- ter support and actwvate
the hand pump {2} untd the supply crcut s full Ensure that any fuel
COMINg out & not dh ito the emveonment,

U Lock the bleeder strew tightly

0 Start the enpine and run it atidle for a few minutes to elimnate any
residual ar

£y

won of the filier sy

O Chek the efficiency of the earthing conn
)

MNote Should it be necessary 10 accelerate the bleedng phase. the
hand pump can be used durng start-up

Check exhaust pipels for damage
Visually check that the extaust system is not blocked or damaged.

2 Make sure that there s no msk of dangerous fomes within the
mactune. Contact the Manufacturer if necessary

Impurity drainage or suction from fuel tank

Proceed talng into consideratien the constramts of the tank’s
placement and structure

The engines working in harsh emaronments and condbons and/or to
be refuelled frem cans or barels requre even more accurate tank
cleaning.

Change auxifiary member belt
Ficase refer 1o the mformaton prowided for che

Air filter replacement
Refer 1o the mstructions provided for aw fiter cleaning

Change coolant

Oniy proceed wath the engine stopped and at a low temperature. so

as 1o avord the risk of burming

QJ Prowide surtable containers to ensure that no coolant 15 dispersed
nto the ¢

QO Loosen the seal elements. remove the sleeves cannectng the
engine orcutt to the heat exchanger and wait untl it has emptied
compelely When emply, reparr the ciguit makeng sure that the
sleeves are perfectly sealed

Q Fill up the aircut as ndicated in the table REFUELLING

0 Refill the engine and the heat exchanger until complete top up

Q With the filler cap open start the engne and keep it iding for nearty
one mwwle This phase faclitates the coolng hqusd an bleed

£ Stop the engmne and 1op up agan

1

MOVING THE ENGINE

The operatoms necessary to disconnedt and subsequertly reconnect
the engme must only be camed out by techncans from Serwce
Centres

When hfting the engine only. use the U-balts mdicated in this manuai
n the secton ENGINE TECHMNICAL DATA and marked on the engne
with special stickers.

Lifing must be camed out using a rocker anm that keeps the metal
cables supporting the engine pacallel, using ali the U-bolts provkied
sunultanecusly: the use of a single U-bolt anty s net allowed,

The engine Ntmg systemn must have a cap d size suited to the
weight and d ns af the engine: «ck that there s no
miterference between the Wfting system and the engine com
Dia ot bt the ergoe before removing Lhe tramsmission me
are coupled to it

DISPOSAL OF WASTE

The engine 15 made up of parts and ele
cause damage 1o the environment

The matenais Isted below must be handed over to specalsed
Collechon Centres; the laws i force i the vanows Countnes loresee
severe penalties for transgressors.

O Starter battenes

1 Used lubricants

O Muxtures of water and antfreeze

U Fitters

QO Additonal cleaning maternals (e g greasy or iuel-soaked cloths)

ts that, il discarded, may

ENGLISH



B LONG PERIODS OF INACTIVITY

PREPARING THE ENGINE FOR A LONG
PERIOD OF INACTIVITY

In order to prevent cxdaton of the « parts of the engine

f certan components N the mjecon system, wher the engr

expected to be noperative for pernds of more than two months the

followang operations must be carmied out m preg n for thus

1 Dran the fubncant from the sump after first warming up the
engine.

~

-

S

L

Fill the engine with protective o/ t VM (or alternatwety < that
compltes wath ML 21608 type 2 speaficabons). up to the
“emimurn” leved widic ated on the dipstick, Start the engine and keep
1t runnung for approsamately 5 mintes

Drain the fuel from the mjection circumt, from the flten and from the
IMection pump pipes

Connect the fuel crout 1o a tank contanng CFB {150 1113)
pratective fluid, and feed w1 the fud by putting the circut unider
pressure and runming the engine for approxemately 2 mmnutes. afte
first dhsabling the njechon system This operation can be perf. i
by polansing terunat 50 of the starter motor with 4 postive
voltage equivalent 10 the rated voltage of the system uang a
conductor provided for that purpose

Pebulise approsamately -- g of 30/M protecive ol (10 g per lare
displacement} into the turbocharger suction miler, dunog
pressurrsed filing operation described in the pr poant

Clese all the suction. detivery, ventilation and bleeder cpenmgs in

o

adhesive tape

the engine with sistable plugs. or seal
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/7 Dran the reswdual 30/M protective of from the sump This ail can
be used again for a further 7 preparabion operations

8 Bt sgns readmg "EMNGINE WITHOUT GiL* to the engine arnd ¢
the on-hoard cuntrol panel

9 Dram the it has not been miced wath suilabe antifreece
and corrosion inhibitors, and affi< a signi 1o ndicate the fact

In the event of prolonged inactivity. the operations destrbed must be

repegted every ¢
Ay drain the 30/M protective ol from the sump
B} 1epeat the operations descnbed from poirit / to pont 7

nthe followmg th  grven below

Should you ntend to protect external parts of the engine. procesd by
spraying OVER 19 AR protectve iquid on unpainted metal parts such
as the fliywheel, pulleys and the hke avoidng belts. cunmector cable
and electrical egupment

RESTARTING THE ENGINE AFTER A LONG
PERIOD OF INACTIVITY

1 Dran the residual 30/ protectve ol rorm the <ump

~

Fill the engine, as prescribed, with lubnicant of the type and amount
indicated i the table REFUELL

Drain the CFB pratective luid from the fuel crcurt carryng out th
aperation as indicated under pamt 3. of PREPARIMNG THE ENGINE
FGR A LONG PERIOD OF INACTIVITY.

Remove the plugs andior seals fiom the suchion debvery
verttiation and blee openings In the engine, restarmg it to a
of use Connect the turbocharger suction inlet to the

N

air fitter
Conrect the fuel ancuts to the mmachine s fue! tank, S :ﬁ leting The
peraticns a5 mdicated i point 4 of PREPARING THE EMN JINE
FCR A LOMNG PERIQD OF INACTIVITY During fillng n_um:uzn_:.
connect the fuel return pipe 1o a collection rank, so as to prevent
any residual CFB protective fluid from fowing into the machine’
fuel tank
Check the ¢
it if necessary
Start the engine and keep 1t running untt' the iding speed rate has
stabilsed completely.

Check that

L

o

lant as prescribed. bleedng

B

e

> ristruments an the on-board control panel/s are
and that no alarms

9 Stop the enging

10 Remove the "EMNGINE WITHOUT OIL" «
framethe an-board control panel

from the en;
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B ENGINE MALFUNCTIONS
{N67 TE2AITE1X/TE2ZX)

The electronc unt overseeng 1
uper ation ol the engne 1s Lagable uf
may occur, and of adapbng strategies that vall allow you 10 proceed
n full salety

The event, signalled by light-up of the EDC MALFUNCTION ndicator
on the on-baard control panels, results in programened lrmitation of
power within certain thresholds, set according to the seventy of the
case

in the case of temporary malfunctions the reduction m performance
will remain in force untif the engine & stopped.

BEHAVIOUR IN CASE OF FAILURE
Accelerator electrontc circuit malfunction

When certan problems :n the accelerator electnc circut are

recogrised, the Electronic Unit controlling the engine adopts a strategy

known as ' accelevated mimmum speed runming . thal will enable
runnng/work to continue N emes gency made:

The possible operating modes are as Tollows.

A.The accelerator [ever does not “respond” the runneg speed
stabdses at 730 rpm. to allow the machne 10 proceed slowly and
be manouevered smply by twming the inverter on and off
without accelerating,

B. The accelerator lever “responds partially” the munmmum running
.vmmn_ 15 58t ta 750 rpm. When the accelerator lever is moved to

pmately half way, the speed gradually nereases up to 2000

mm. when the lever s retumed 1o minmum the speed rapdiy

decreases to 750 rpm.
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Malfunction in the recharging system

The Electronic engine control units are programmed to increase the
msnwmum rianing speed i the voltage i the electncal system reaches
values considered to be at the fimts of efficiency In the case. check
the efliciency of the batteryfies and dnecessary perform a check-up on
the system companents

o at any time dunng wse of the machine o
shauld conditions arise that are considered to put
the engme ot fisk

When conditions of thes kind ocow, procsed only of
necessary and with the preatest possibfe care ond
atiention.

Dio net leave vefudes or machines with the engme rnning
b without first putting the parkng fock or b

FAILURE CODE DECODING

G-Drive appliance

The emssion of the anomaly codes detected durng sell-testng and

tored i the FOU starts after pressing and releasing the BPT pushe

tusitan on the Interconnection Electncal Unit

The LED LD1 will signal. with two senes of emssions at cifferent

frequencies, the blink codes that indiate the anomaly with decenal

numbenng

Slow blinks idertify the area of the anomaly {engine. nyectors. et ). fast
bhrks wdentily a specdic anomaly

Every time the push-button 15 pressed and refeased, oaly one of the
stored codes s emitted therefore the procedure must be repeated
untd an errar ndicabon identical 1o the first one 15 obtamed, wiich
means the entwe ervor memery has been analyzed

Il no anomalies are stored. the ght comes on when the push-button
s pressed and comes off about 1 second after rts release, wi
ubsequent blinking,

Blink Code
Somenne of this codes are not sgnificant < power unit apphance:

Code
1-1

Failure signal origin
Vehicle speed signal

1-2

Mults-status programming

Crusse control / FTO commutators

Sgnal from accelerator padal

Signal from eluten cor

1-3
1.1
15
76

Mon plausibility of brake actration sensors

Mon plausibility of accelerator/beake achvation sensors

Engmne brake pre-selection «

ol

Coclhng b temperature signal

Bocsting air temperature signal

Fuel temperature signal

Boosting aw temperature signal

~

3] o]
. .
[N N

oo e
\CICD'-.A
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>ﬁ§v7§ﬁ pressure m_nB_

ol pressure m_w:g_

o Hmaum.ﬂE,m signal

Heater pavear stage on fuel fiter

n_ e-heating relay powen stage

ENGLISH
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Faiture signal origin Failure signal origin Failure signal origin
3-7 Battery voltage Er rev /speed signal {overmun) Ambhient temperature signal
3-8 Pre-heatwg inckoator power stage {LS) 6-5 Pawer stage B for starting (HS) Immcbiizer
3-9 Pre-heating moritor . 6-6 Pawer stage 1 for TD 1 (55) ECU supply rman 1clay
4-2 Turbocharger impeller <peed spna! 6-8 Power stage 7 for wration signal (55) g-5 Tache h I
4-3 Fuel limitation from VGT 71 Speed mit switch contral stage 9-6 ECU enabling o disabling proce
4-4 Boost control 7-2 CAM lIne netwark 27 Sensor supply
4-5 7-3 9-8 Message from Body
ey 74 Combustion order of 4
5-1 ector T control signal faccording to combustion oider) 7-5 Combustion order af é-cylnder engines 1-
5-2 Imector 2 control spnal (according to combustion order) 7-6 ) Mot included 1n of May 20073
5.3 injector 3 controt signal {according to combustion onder) 7-7 Ol pressure sensor control stage
5-4 tor 4 control « 7-8 Engine temperature warning ght control stage
5 ording to combushon order) 7-9 Engme terperature indicator control stage
5-6 Injector & contral signal (accarding to combustion order) 8-1 Raif pressure montoring
5-7 C1 mpectors driving power stage 8-2 Rail pressure signal
5-8 C2 mjectors driving nosmw stape 8-3 Fower stage for el pressure control (CC - H5)
6-1 e rev /speed signal §8-4 Salety valve monttoring (pressure)
6-2 Ignitor phase signal 8-5 Excessive nsuffcent pressure i rail
6.3 Hon glassibity between ceankshaftiiming shaft speed 6 Power stage for EGR cantrot (CC - HS)
sertor sigrals s 8.7 Signal from ntake air capacity meter

18



B BEHAVIOUR IN AN EMERGENCY

and d:cations geen on the engime labels, wil be working in safe
condrtions

Should mmproper conduct resutt i accdents, always mequest the
interverstion of i I dately

In an emergercy | of first aid specialists
follow the mstructions gven below

Engine malfunctions

‘When operating with a maifunctioning engwe. take the greatest
possible care when manouevenng and make sure thal all those aboard
are hofding firmly to safe hard-holds

In case of fire

Extingush the fire using the fre-fighting equipment foreseen, and o
the manner indicated by Fre preventon authomies (fre-fghting
equipment for ceran machnes and equipment 15 compuisory under

Burns and scalds
1 Extingussh any flames on the bumed person's clothing, by.

+ throwing water them

+ using a powder fire-extmguisher, without directing the jet at the
person's lace:

covering with blankets or roffing the
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2 Do not atiempt to remave pieces ol dothing that may have stuck
to the skin;

3 In the case of scaldng mmedhately but carefully remove ary
dlothmg that may be seaked n the hot hquich

4 Cower the bum with a specal bum dressing or sterile bandage

Carbon monoxide intoxication (CO)

Carbor monoxkle from the engine exhaust & vathout smell. and 15
dangerous both because  cawses mtoxication, arxd because v
combined with an 1t forms an explosive mixdure

In closed rooms. carbon maonoade 15 extremely dangerous, as it can

reach crtical concentrations within  very short tme

When assistng an intoscated person n a closed roomy

1 Ventdate the room wmmedately, to reduce the concentration of
gas.

2 When entering the room. hold your breath. do not hght flames.
lights or ring electic doorbells or phones, to avoid the sk of
explosion.

3 Cary the mioxicated person out nto the fresh ar or into a well
ventilated room, restvig him o one side if he © unconscious.

Electrocution

A The engine's electncal 12V or 24V glectncal system does not
mvalve the msk of elecurocution. however, n the event of a short-
cireut cavsed, for exarople. by a mefal todl, there s a nsk af burmmg
due to overheatng of the object through which the elecincal
cuvent rurs. b these orcumstances:

1 Remove the obyect that caused the short-crourt, usng means that

prawvide suf it heat nsulaton.

Swwtch off the power at the main switch, if there 15 one

B The efectnic generator systems (generator units) nammally protuce
trgh voltages that are lable to result in extremely dangerous
current levels. In the event of medum or high voltage electrorution.

1 Tum off the power supply at the man swatch belore 1ouching the
wichm, If ths 5 not possible. use equipment that s both sale and

ly insdiated when touching the wchim; remember that
touching a victen of electrocution 1¢ also extremely dangeraus for
the person gving ad.

2 Proceed as indiated by the competent authoriles (cardiac
massage, mouth-to-mouth resuscitation. etc )

[}
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Injuries and fractures

The vast number of possible crcumstances and the specific nature of
operations requred means that the mtervention of a medical team s
NECESSAY,

*5 of the wound pressed

2 Ifthere is any suspriaon of a fraclure, do not move the njured part
ard orfy move the patent f absolutely necessary

Caustic burns

Caustic skn bumns are caused by comtact with extremely aad or
alkaline substances.

For elecinc mantenance techmwcians these are typally caused by acd
from battenes, in these arcumstanges, procesd as fofows

1 Rerove any clothing soaked in the caustic substance

2 Wash the area with lots of ninning water, aveiding parts that have
bumed.

If rather baltery acid. lubncants or desel come mlo contact with the
eyes. wash the eyes with water for at least 20 minutes. keeping the
eyeldds open so that the water flows aver the eyeball (move the eve
m all drechions to wash more thoroughly)

ENGLISH




ELECTRONIC CONTROL PANEL USE REQUIREMENTS

The data ndicated below refer to FPT equipment i its onginal configuration
The requirements ard technical characteristics of the customisations may differ o hose mdicated and rust be deall wath 10 a specific documert

1 prepared by those who have performed any such custormsation
[-35 38 .25 20 15 10§ 5 10 15 20 25 30 35 40 45 50 °’c
T T T T T m T FPT control panels With analogue instruments With digital instruments
[ ]
me 10w I Envirgnrental working conditions
SAE 2w , , Operating temperatire range from 18°C 1o 16 from -10°C to +60°C
SAE 30 _ Temperature hiruts du min -20°C / max +75°C min, -20°C / max +75°C
T T T
_ _ “ SAE 40 7 Degree of protecuon against dusts and ram {front} 5 — DIM 40050 - 1EC 529 P &6
m.p__m mci .mm Tt __ I Saline mist resistance {Reference standard) IEC 6006B-2-52 IEC 60088-2-52
T ) I T 1 ¥ I 1 1 . . e
m >m 1 c<< 2 o _ Electric and electromagnetic characteristics
1 ! ! L mhm 3({ mo I — Operating voltage (excluding | ¥ IMVersiars) min Y max 32V (%) min max 32 V (%}
T | —— T Maximum allowed overvoltage 60V pes T ms 60V per 1 mg
_ m>m 1 m<< Lo nzzmﬁ. vﬁn | = -
{ T T T | n allowed current on main controf panel TTAQ2V) -1 A (24 3G mA (12 V) - 200 ma (24 V)
. wbm _m<< ac uma.._&.:a_mn.n w&m . | | Maarmur aflowed corrent on secondary contral panel s {(12V) 00 mA (24 V) 310 mA (12 V) 200 mA (24 V)
,_ S mbm Noi -60 33_3.2:@2 _Em z | Electrormagnetic compatibility (R standard) IEC 945 IEC 945
mbm m<< .wa :E_i_, Emm | | Wiring connectar requrements (Reference standard) MIL 13441007 MIL 13441001
\ — T st
| m)m 9).. -39 synthetic “bare Wirng requremments (Reference standard) CEl 20422 - CEL 20/38 - CEI 2000/932/CE
N Y Y UMY O A NS N | ical characteristic
[31 27 13 4 5 14 23 32 41_50 59 66 77 86 95 104 113 122 °F | el
pressed as gravity acceleration) 1 g eff max -25-500 Hz 2 gefl max -25-500 Hz
Shock resistance {expressed as gravity acceleration) 15¢- 15 ms - semusir v 158 - 1.5 ms - semisinusoidal wave
() mn @V fmax 16 V refeming to the equpment designed 1o be cupplied only at the rated voltage of 12V
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