ENGINE/General information

1. 3KC1 model
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ENGINE/General information

TORQUE SPECIFICATIONS
STANDARD BOLTS

The tightening torque vaiues listed beiow are applied 1o the bolts unless otherwise specified.

Bolt head
marking
Nominal size
{Dia. X pitch)
MBX 1 0.8 32
M8X1.25 18 02
M10%1.25 35 793
*M10X1.6 3709 | 42410 49 £1.2
M12X1.25 77118 | es 18 97 719
*M12X1.75 7.2 £14 82116 9.1 +1.8
M14x1.5 11.9 ¥23 136 728 1 145429
*M14X2 11.2 £2.2 12.8 £2.5 136 12.7
M16%1.5 133 +2.7 | 151 £3.1 17.3 £35 ‘ 19.7 4.0 20.4 4.1
*M16X2 12.7 £2.5 14.4 £2.9 16.5 +3.3 18.8 £3.8 19.5 +3.9
M18X1.5 19.2 £3.8 21.7 244 24.9 £5.0 28.4 157 29.3 +5.9
*M18X2.5 192438 | 218733 250 £50 | 185 57 294 733
M20x1.5 26.3 $53 300 781 34.4 £6.9 39.2 773 40.4 8.1
*M20%2.5 24.3 £4.9 27.8 122 31.8 +6.4 J 6.3 172 374 +7.5
M22X1.5 320 1192 40.4 +8.1 463 *32 | 528 o8 54.1 £10.8
*M222.5 27.8 5.6 376 7.5 431 £856 491 £938 50.3 £10.1
M242 45.8 +9.2 a7.9 T84 54.9 1176 62.6 if%_ 70.6 £14.1
*M24X3 431 86 45.1 £9.0 51.7 £10.3 s8.9 1118 664 +13.3

*Data is for female screws of soft material such as cast iron.
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ENGINE/General information

2. 3KR1, 3KR2 models
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ENGINE/Engine

ENGINE

GENERAL VIEW OF ENGINE

3KC1 model
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ENGINE/Engine

DISASSEMBLY STEPS ( 2)

3KC1T model

The ancircied numbers indicate dizassembly steps.
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ENGINE/Engine

1

- INTERNAL PARTS
3KC1 model

-
%—-——— Cam bracket (1)

Camshaft (2)

Shim{3}
Head bolt {5) Tappet (4}

Tirming gear case {0}

Injection pump
camshaft (]}

Flywheel (8)

Fiywheel housing (G}

Piston & connecting rod {14)

Muankshaﬁ bearing (17)

Crankshaft {{§)

Bearing cap (i5)

Qil strainer {13

Timing gear train {11}

The numbers in { ) indicate disassembly steps.
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ENGINE/Engine
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Brass bar

Piston pin

s

+«»| CRANKSHAFT

-

Piston ring
Special tool: Piston ring remover
1-85221-029-0

Piston pin

Remove a piston pin by hitting lightly a brass bar on the

pin with a hammer.
Note:

Sort pistons, piston pins and connecting rods by cy-

linder. -

Timing whesl

Crankshaft gear \
A . T

Remove the crankshaft gear and timing wheel.
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ENGINE/Engine

g

Clearance between cam journal and cam bracket

(mmj)
Standard Limit Repair method
L 2
0.04-—0082 | 0.120rmore | opiace camshaft
or cylinder head
» e

PISTON, PISTON PIN AND
PISTON RING

Clearance between piston and cylinder bore

{1) Measure pision at 66.0 mm from top in right angie
direction to the piston pin {in the unit of 1/1,000

mm}. {mm)

l Clearance against large diameter 0.032 — 0.050

{2} There are two kinds of oversize (0.25, 0.50) allowable
for piston.

Wear of piston pin {outside diameter)

(msn)
Nominal | Limit Repair method
haind 3K 21¢ — Replace if disassembled
3KR1
» 259 24.97 ¢ Replace
3KR2
@ Clearance between piston pin and piston
{mm}
3KC1 0.016~0.020
3KR1, 3KR2 0.002~0.012

Piston ring gap

Insert the ring into a cylinder bore and push it with pis-
ton head so that it is right angle to the cylinder.

{mmj
Ll 4 — -
Standard Limit |Repair method
» g 1st and 2nd 0.2~ 0.4 20
compression rings | ’ e
Replace
Oil ring 0.2—04 1.0
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ENGINE/Engine

4 Yeallow paint

»>@

Molvbdenum_
disulphide

» @«

» e

Inlet
manifold

Exhaust

3KC1

»e

maniiold

Spring seat, spring

Instatl the spring with smaller pitch {yellow paint side)
faced down.

Vaive

(1} Apply a mixture of oil and molybdenum disulfide to
the valve stem.
Engine oil : Molybdenum = 1 ;1

{2) After installing the valve, prevent the valve from
dropping off and form being damaged.

Split collar
Special tool: 5 - 8840 - 9001 - 0

ingert the collar by compressing a spring with the re-
placer,

Intet manifold
Exhaust manifold
Gasket
{kg-m)

| Torque 1.5 2.5 |
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ENGINE/Engine

Crankshaft

AN
Retainer

i’acking

b

Installation of retainer

Apptly engine oil to the oil seal lip and install it.
Take care not to attach dust on the big end of crank-
shaft,

tnstalt the retainer, and cut off protruded packing.
Special tool: 5-8840 - 8004 - §
5-8840- 0007 -0

Tighten bolts on the retainer to the following torque in
the order shown to the left.

(kg-mj)

| Torque 1.5—-25%

Special tool 3KCL, 3KR1

JKR2

Piston and connecting rod

Set piston rings as shown to the left before inserting
them in the cylinder.

Special tool: Setting toal

Push in the piston rings with its front mark faced front
side {apbly engine oil to cylinder and piston).

Special tool: 5 - 8840 - 9018 -0
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l Projection !
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G dhy
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Ilill

»> e

Reset of the tensioner ratchet (3IKC1)

Before commencing with the instaliation of the cam
wheel, reset the tensioner ratchet. {Release a tightening
tension of the chain)

{1} Putthe screwdriver through the plug mounting hole of
the timing case and push the lever of the tensioner in
the arrow direction F=>.

{2} Push the lever of the tensioner in the arrow direction
Mem ),

(3) Take off the screwdriver, and move the lever of the
tensioner in the arrow direction T'— gradually, then
the tensioner ratchet will be locked autormaticalty.

Cylinder head

(1) Avoid interference between cylinder head and ex-
truded parts such as cam wheel and injection pump.
Do not damage gasket,

{2) Tighten temporarily the bolts with a lock pin on the
camshaft aligned with lock pin hole.

A Semi-tighten bolts {3 — 5 kg-m) in the order shown to
teft, then tighten again to the specified torque.

(kg-m)

New Reuse

3KC1
3KR1
3KR2

9.5~10.5 11.0~12.0

Torque

11.5~13.5 13.0~15.0

Apply engine oil to the threads.
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ENGINE/Engine

3K, 3KRI Nozzie side

Nozz!e holider

Q . Nore
Nozzie holder washar
R Ccrrugated washer

Combustlon

»o

Corrugated washer
Nozzle holder washer
Nozzle holder

3KC1, 3KR1

(kg-m)

chambar side

¢

Torque l 4.5-56.5

Bracket:

3KR2
Bolt % ~ nazzle holder

Mozzle hoider é

Nozzie }%
A

@r——Nozzie packing

J-ring
Retaining nut

>

Note 1: Do not allow dust and foreign matter to attach o
the nozzle tip or do not damage it
Note 2: Take care of the installation direction of corru-

gated washsr.

Nozzie holder 3XR2

{kg'm)

Clamp bolt; bracket

Torque 3.3—4.3

JKC1, 3KR1
injection pipe
. gg}.”‘\/@é Clip
L S

Leak-off pipe /

Note:

Do not aliow dust and foreign matter to attached to
the nozzle tip or do not damage it.

Injection pipe

3KRZ  Clip
: Sleeve nut
\\
=B
Injection pipe \
Leak-off pipe

»e t eak-off pipe
Clip
@\ (kg-m}
Sleeve nut
Torque 30-35
Note 1@ Avoid interference between injection pipes.
Note 2: Do not settle the clip at the radius portion of
pipe.
Oil pump

e

install the il pump with its slit aligned with a slit on the
rear end of camshaft of injection pump.
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ENGINE/Coaling system

WATER PUMP

« = DISASSEMBLY

tmpeller

Packing

Z Bearing unit

Fan canter

Setscrew

Fan center

V Loosen a setscrew,

Eearing unit

Fan center Setscrow

Impeiller
Seal unit

@ _ ,@) Bearing unit
\\ﬁ' IiSeaI unit
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Impetler s

Bearing unit
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ENGINE/Fuel system

FUEL SYSTEM

FUEL FLOW DIAGRAM
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ENGINE/Troubleshooting

| [ Machanical system ]

Check engine contm_l::_:?

L____ R —
Air mixing r__l [Fauit\,r adjustrent I_O‘K_I
{Expal air} ] l _F [Re -adjust} |

H
Check stralner for clogglng ! i Check miet a]r r for humldm,r

JE I S [ ]
| Clogging E |_OK | i-hgh temperature | LQ_KJ
i {C!aan or replace} i {Venmate; | i
[ L
L_Check high pressure pipe 1 - __M_in-!p(cﬂa_giinlet air
: I
e _,...._|; '—L___-w.-.l
ok o o - |
| Clogging ot bend | f_O'K_, Dirty air cleaner | OK |
(Replaca) | i | {Clean or replace] | '
U [ J
| Check nozzle | . Check valve clearance |
| i and cam |ift J
e o
Defective [ox] ! l
! {Repair or reptace) ]|— Faulty |_EJK_:
I

{Adjust or replace)

i

Check injection timing

i Check compreslsaon pressute |

Fauity LOK

[
i OK .row |
{Adjust) | |

e 1

[

Overheat

Cooling system

Lo ... MHanding

T !
[ L. ‘ §
= o |
[ Check cooiant quantity | . Checkfanbeliforstip [ Useofpoorfuel |
i or heavy o |
. ] Slip i OK | :
......................... o Aiiret L .
Lack ] ok {Adjust) _Con;usigluse [ CK
I —— i
S / P iChange]
[ : Check thermaostat [ —
[ Hepien:sJ | ‘Check for | [ i
H |eakage SRR N |r0 ood’
| } Too high  |{Hveread:

4

Jj

Malfuncticn
{Replace!

=

naging speed
—_—

Chack cooling system

for dirtiness and
radiator clogging

Leak to -
internal
L -.—l
|__Repair Repair or |
b replace |

Dirty or |
cioggmg {Clgan) !
R

i Faulty injection |
pump (Bring to 2
specialized shop}

Gas leak from
vatve and gasket
{Repair or replacs)

|Extrama Blow-by
gas {Overhauli
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