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INTRODUCTION

1. Manufacturar’s |dentification

2. Properly Class
4. Cloeck Marking of Property Class and Manufacturer's Identification [Opiional), e, marks 60 ® apart indicats

Class 10 properbies, and marks 120 © aparl indicate Class 8.

INCH NON-FLANGED HARDWARE

NOMINAL | SAE GRADE 5 BOLT | SAE GRADE 8 BoLT | LOCKNUT | LOCKNUT
SIZE and NUT and NUT GrB W/ Gr5 | GrC W/ Gr8
BOLT BOLT
UN- Oal
PLATED | PLATED | , 51— | PLATED
or WiZnCr PLATED WIZnCr
PLATED | GOLD msu_'-..r Er | GOLD
SILVER
BNm(T1 b |11 M-m{87 b 12 M-m (106 | 16 N-m (142 122 H-m (109 [b
i in.lél in; It in[:l Ib in[:l A0 M L 2 B injl[
518 17 M-m (150 IEN'I‘I_‘I (204 | 24 H'rls't (212 | 32 I"-E':n_'l {283 [17.5 N'!‘I‘Il:'lﬁﬁ-lh 5 H'n.'l (220 lb
It in) Ik im) b in) b im} in} in
2R 30 H'I;:II'EE | 40 :':;:]I:EH 43 H'I';:II::“ 3 ET M'rﬂrl}(-ﬁi b 31 N-m (23 Ib f) | 44 Nem (33 Ib ft)
e 48 H-%{an Ib| 65 :::%m 68 H-::::sn Ib|91 H-rﬂn}(ﬁ? 6] 50 Nm (37 1 1) | 71 Nem (53 1b ft
1i2 e "'ﬂj[“ oo s I'L'wm ”"IE';E a8 T:J"; }““ 76 M-m {56 Ib ft} | 108 N-m (80 Ib ft)
107 Nm (79 | 142 N-m (105 150 M-m (111 | 201 N-m (148 156 M-m (115 |b
ar18 i [ o s . ﬂ}i 111 N-m (82 Ib i) e
58 147 M-m (108 | 196 M-m (145 208 N-m (153|277 N'm (204 ) 153 Nm (113 Ib | 215 N'm {1589 |b
Ib ft) Ih f) Ib ft) Ib ft) ft) t)
34 261 N-m (193|348 M-m (257 | 369 N-om {272 (491 N'm (362 | 271 N-m (200 Ib | 383 N-m (282 |b
Ib ft) Ih ) Ib ft) b ft) ft) t)
718 420 M-m (310|561 M-m (413 584 N-m (438 | 731 N'm (584 | 437 N-m (323 Ib | 617 N-m (455 |b
Ib ft) Ib ft) Ib ft) Ib #) ft) ft)
1 B30 N-m (465|841 M-m (G20 880 N'm (G656 11E7 M-m 654 N-m (483 Ib | 924 N-m (6E1 |b
Ib ft) Ib ft) Ib ft) (BT5 I ft) ft) ft)

NOTE: For lmpearal Urits, 14 fn and 576 in hardware lorgues specificabions are shown in pound-imches. 38 in
throwgh 1 in hardware torgue specificalions are shown in pound-feal.
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Engina - Engine and crankcasa

FPossible Cause

Comection

Seized pistan

ﬁapla:a pisfon and, if necessary, engina
black

Pislon pin retaines loose or missing

Replace retlainer

Improper valve lash adjusimsant

Acdjust valve lash bo spacificabon

Waorn valve liftar

Replace valve lifter

Excessive liming gear backlash

Replace all fiming gears

Excessive oil
consumption

Engine ail level too high

Femove excass ol

Leakage in cylindar head gaskat

ﬁaplal:.a head gashkat

Oil loss past the pistons and rings

Replace piston nngs

Waorn, broken. or sticking piston rings

Replace piston rings

Clogged refurn hole of il ring

Unclog returm oil hola and replace rings

Warn valves, guides, or seals

Replace valves, guides, or seals

Leakage pasl oil seals and gaskels

Raplace lsaking saals and gaskals

Extarnal ol leaks from engine

Locate leaks and repair

Engine overheats

Insufficient amopunl of cooalant in fha radia-
for

Fill coodant to proper leval

Hose connaction leaking or collapsed hass

Tightan hose conneclion or replaca haosa

[Radiator loakaps

Locala laak and repair or replace radialor

Loase, worm, or brokean WV-balf

Adjust WV-balt tensian or replace bedl

Radiator fins bent or clogged

Siraighten cul and dean fins

Radialor cap nol sealing

Replace radiator cap

Thermoslat operating improparty

Replace thermostal cap

Insufficient amount of il

Fill fo proper leval

Water pump operating improperly

Replace watar pump

Improper valve clearance
il

{Adjust valve clearance (o specificalion

Rastriction in exhausi systam

Femove restriction

Impropery mnstalled cylinder head gasket

Femstall haad gaskal in propear posilion

HRusl and/or scala clogged waler poris

Backfiush cooling sysiem

Extanded angine idiing

Shutdown engine during axtendad idling
periads

Tempermature gauge fails
to reach normal operating
temperature

Faulty temperature sender

Replace temparature swilch

Faully thermostat

Replace thermosial

Faulty ternperature gauge

Replace lemperalure gauge

Engine does not start

Faully starfer swilch

Feplace swilch

Insufficiant charging or complete dischargs
of battery

Chack battery and charging systam

Lack of fusal

Fill fued tank

Air mixed in fusl system

Inspact fuel system for bightness

Clogged fusl filter

Feplace fual filbkar

Irregular or faulty fusl supply

Feplace fual supply

Glow plug not heating

Replace glow plug

Improper lubricating ail viscosity

Replace lube ail

Clogoged air cleanar

Replace air claanar

Fauity angine stop solenoid

Replace solenaid

[Bumed oul luse

Replace luse

Excessive Exhaust Smoke

Air cleanar difly or reslricted

Replace air cleansr

Excessive fual delivery

Adjust fuel delivery

Engine stops while
operating

Lack of fuel in fuel tank

Fill fued tank

Clogged fuel filler

Feplace filtar

Air mixed in fuel sysiem

Inspect for air leaks

|Fauity engine slop solanoid

Replace solenoid

Burnad out fuse

Feplace fusa

Undesirable exhaust color
(black or light grey)

Unsuitable fusl

Raplace fual

[Excess ingEction

ﬁ:spla:a imjechon pump

Faullty engine component

Raplace a&s requirad
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Engime - Engine cooling system

Engine cooling system - Dynamic description

The engine caoling system, closad circuit forced circulation typa, generally incorporates he following componenis:

Expansion Tank - Placemeant, shape and dimension are subject ta change according o the anging's egquipment.

Radiatar - Has the duly to dissipale the haat produced by the engine. Tha heat is conductad to the coaling liguid
which is than ran through the radiaior. Application datermines placement and dimansions,

Viscous Fan - Increases the heat dissipaling power of the radiator by pulling fresh air over the fins of tha radi-

afosr. Also moves ambient air over the engine itsalf 1o increase cocling powsar. This ilem is also dependant on
applicaficn.

Heal Exchanger - Coals the lubrication gil. Also application specific.
Centrifugal Water Pump - Usad to circulate the cooling liquid. Usually beall driven.
Thermostat - regulates the circulation of the cooling figuid.

It applicable, the circuit may be exlended o the compressor.
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