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11C-6 ITel3 ENGINE ZREEPBR Cargefledal Information

ENGINE LUBRICATION SYSTEM SOHC
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Tel5 ENGINE \ERIF3 eelGeéneral Information

ENGINE LUBRICATION SYSTEM HDOHC-TURBO
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11C-8 Elel ENGINE S ERMEE cagesérHl  Specifications

GENERAL SPECIFICATIONS

telk: SOHC

[[Ype]

Number of cylinders

Combustion chamber

Total displacement s (cu. in.)
Cylinder bore  mm (in.)

Piston stroke  mm (in.)
Compression ratio

Valve timing
[IF camshaft identification mark
Intake valve
Open BTDC
Close ABDC
Exhaust valve
Open BBDC
Close ATDC
Lubrication system
Oil pump type

Cooling system

Water pump type

EGR system

Injector type and number
Injector identification mark
Throttle position sensor
Closed throttle position switch

In-line OHV, SOHC
4

Compact type
1,997 (121.9)

85 (3.35)

88 (3.46)

8.5

19"

57
57"

19"

Pressure feed, full-flow filtration

Involute gear type

Water-cooled forced circulation

Centrifugal impeller type

Single type

Electromagnetic 4

N210H

Variable resistor type

Contact type, incorporated in idle speed control motor

Elef:¥! SOHC

[l ype

Number of cylinders

Combustion chamber

Total displacement &% (cu. in§
Cylinder bore  mm (in.)

Piston stroke mm (in.)
Compression ratio

Valve timing
1} camshaft identification mark
Intake valve
Open BTDC
Close ABDC
Exhaust valve
Open BBDC
Close ATDC
Lubrication system
Oil pump type

Cooling system

Water pump type

EGR system

Injector type and number
Injector identification mark
Throttle position sensor
Closed throttle position switch

| In-line OHV, SOHC
Compact type
2,350 (143.4)

86.5 (3.35)
i (3.46)

8.5

(D)
20" 19"
64" 57"
64" 57"
20" 19"

Pressure feed, full-flow filtration
Involute gear type

Water-cooled forced circulation
Centrifugal impeller type

Single type

Electromagnetic 4

No75H

Variable resistor type

Contact switch type, incorporated in idle speed control motor-TRUCK
Movable contact type, incorporated in throttle position sensor ~ EXPO

TSB Revision
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eek.ir
Tels ENGINE S fpasdc éleneral Specifications

WiC-9

“lel:d DOHC

pg
Number of cylinders
Combustion chamber
Total displacement ¥ (cu. in.)
Cylinder bore  mm (in.)
Piston stroke  mm (in,)
Compression ratio
Valve timing
|lF camshaft identification mark
WETE valve

Open BTDC
Close ABDC
Exhaust valve
Open BBDC
Close ATDC
| ubricationkSYSIEl
Oil pump type

Cooling system
WEREY pump type

In-line OHV, DOHC

4
PentrooffiYe]

1,595 (97.3)

Y (3.24)

75 (2.95)

3.2

iE) (F)
| 6° 26"
(.8 38"
"13 53"
| /] 7

WA feed, full-flow filtration
Involute gear type
MWater-cooled forced circulation

SEMITIEE impeller type

EGR system SIIEIE type
Injector type and number Electromagneticlis
Injector identification mark B2 /5H
Throttle position sensor YEREINE resistor type
RIS throttle position switch ORIET type

LIe{¥! DOHC
[1ype] In-line OHV, DOHC

Number of cylinders

Combustion chamber

Total displacement 9% (cu. in.)
Cylinder bore  mm (in.)

Piston stroke ~ mm (in.)
Compression  ratio

valve timing

|/F camshaft identification mark
Intake valve

Open BTDC

Close ABDC
Exhaust valve

Open BBDC

Close ATDC

Lubrication system

®ll pump type

Cooling system

WEEY pump type

g€ & system

type and number

identification mark
Non-turbo
RV OR(TEGAL ANT/ECLIPSERM/T]
Turbo for ECLIPSE ¥l

Throttle position sensor

Closed throttle position switch

4
Wi type
85 (3.35)
& (3.46)

7.8 0r9.0
(Specs. varies according to engine model)

A (B.C) (D.C)
26" 017 21
46" 43" 51"
55" 57" 577
3 15" 15"

Pressure feed, full-flow filtration
Involute gear type

forced circulation
Centrifugal impeller type

Single type

4

N240H

B450L]

B390L

YEREWE resistor type
Contact type

16"
48"

55"

| TSB Revision )
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11C-10 Tels ENGINE ZREEPE Ca'88RkdE Specifications
SERVICE SPECIFICATIONS

mm (in.)
Standard Limit
Cylinder head SOHC
Flatness of gasket surface 0.05 W) 0.2
Grinding limit of gasket surface -0 2K 008)
¥ Total resurfacing depth of both cylinder head
and cylinder block.
Overall height 89.9 90.1(3.539 - 3.547)
Oversize rework dimensions of valve guide hole =
(both intake and exhaust) q
0.05 [{[er3 (K= 13.07 BXEEE FES
iy 010) 3.25—13.27 (5217 — .5224) 8
0.50 {{opde) 13.50 13.52 [(KilE - BR¥E)
Oversize rework dimensions of intake valve
seat ring hole
0.30 UM 4663 4430 44.33 (1.7441 1.7453)
464 47.30 -47.33 {ES¥, 1.8634)
0.60 {orZy 1663 44.60 — 44.63 (1.7559 - - INEYEN
4664 47.60 -47.63 (YL — 1.8752)
Oversize rework dimensions of exhaust valve §
seat ring hole ’
0.30 NP3 4G63 38.30 38.33 [EEOIE EEERD
164 40.30 40.33 (1.5866 — 1.5878) i
0.60 [N¥3 e 38.60 - 38.63 (1.5197 - (NEFASE);
4564 40.60 - 40.63 (1.5984 - 1.5996)
Cylinder head - - DOHC
Flatness of gasket surface (VX0 . 0020) 0.2
Grinding limit of gasket surface “0.2 K3
¥ Total resurfacing depth of both cylinder head
and cylinder block.
Overall height, 131.9-132.1 FHEEELWL)
Oversize rework dimensions of valve guide hole
(both intake and exhaust)
0.05 M3 2.05—12.07 (4744 — .4752) .
0.25 I 12.25 1227 LYK ERERN
Re).020) 1250 12.52 [WEpE ERVE), |
Oversize rework dimensions of intake valve
seat ring hole
0.30 W) 35.30  35.33 (1.3898 - [NEENE), .
0.60 [N Z 35.60 - 35.63 fEIOEIS 1.4028)
Oversize rework dimensions of exhaust valve
seat ring hole
0.30 i3 33.30 33.33 §IEIEDL  1.3122)
0.60 Koy 33.60 -~ 33.63 (1.3228  1.3240)

, TSB Revision )
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eek.r . , .
1eld ENGINE BT % lvice 11C-11
mm (in.)
Standard Limit
Camshaft = SOHC - a -

Identification mark: &

Cam height Intake
Exhaust
Identification mark: AR
Cam height Intake
Exhaust
NOTE:

The camshaft identification mark is stamped
on the rear end of the camshaft.

Fuel pump driving cam diameter
Journal diameter
Oil clearance

42.40 (1.6693)
42.40 (1.6693)

44,53 (1.7531)
44,53 (1.7531)

38 (1.50)
33.94 - 33.95 (1.3362  1.3366)

0.05 - - 0.09 {epLs - KL,

41.90 (1.6496)

44.03 (1.7335)
44.03 (1.7335)

Camshaft — DOHC

Intakel

mark: B¥E
Cam height

dentification mark: XAz
Cam height

Exhaust

dentification mark: A
Cam height

dentification mark: @
Cam height

dentification mark =A%
Cam height

NOTES
I camshaft identification mark is stamped
m i rear end of the camshaft.

NIRRT diameter
Ml clearance

35.49 (1.3972)

35.20 (1.3858)

35.20 (1.3858)

35.49 {IKE)

35.91 (1.3744)

25.95 — 25.97 fHvEN - (Kv¥r)
0.05 0.09 {Koeply - (ks

34.99 §kI

34.70 §EEIHY

34.70 (1.3661)
34.99 (1.3776)

34.41 (1.3547)

locker arm SOHC
)]
BN arm-to-shaft clearance

18.91 - 18.93 [WZEIIE WK,
0.01 0.04 oIz - KIoEIS

0 .004)

ERi adjuster

FEX down test
TNERES Diesel fuel at 15 H0H® (59 R

4. 20 seconds/l mm e in.)

locker JEM — SOHC

I.D.
length Intakel

Exhaust

18.89 - 18.90 WEKY WLZED

85.5(15.177)
372.5 (14.665)

|\ TSB Revision
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11C-12 ITel ENGINE RIS CAEERI B Specifications
mm (in.)
Standard Limit
Valve SOHC
Overall length Intake 4163 109.8 {(4.321)
464 106.6 (4.197)
Exhaust 4663 108.7 EWEN),
4064 105.2 (4.142)
Stem diameter Intake '
Exhaust 7.93-7.95
Face angle 45° _J45°301
Thickness of valve
head (margin) Intake 1.2 ey * 0.7 {3
Exhaust 2.0 [98) . 059)
Stem-to guide
clearance Intake (oXor N0 Y 0008 -1 0024} 0.10 [epEY
Exhaust 0.05 - 0.09 Ay [NES, 0.15 W3,
Valve DOHC
Overall length Intake 109.5 EXEEN
Exhaust 109.7 (4.319) ’
Stem diameter Intake 6.57 - 6.58 WIS WEELN
Exhaust 6.53 - 6.55 WAYA - VASYE)
Face angle VISR 15°30)
Thickness of valve
head (margin) Intake (B OF.039) 0.7 L3
Exhaust 1.5 JOLE) [ ON.039)
Stem-to guide
clearance Intake ((Xer eI 0008 -] 0020) 0.10 Koz
Exhaust 0.05  0.09 [HoePIE - [OOEE NI .006)
Valve spring -+ SOHC
Free height 49.8 (1.961) 48.8 (1.921)
oad/Iinstalled :
eight N/l 329/40.4K 73/ 4 591)
Out-of-squareness 2" or less Max. 4”
Valve spring DOHC
Free height 48.3 (1.902) 47.4 (1.866)
eight N/ rinlIbs./in.) 300/40K66/457)
Out-of-squareness 1.5" or less Max. 4”
Valve guide- SOHC
Overall length Intake 47 (1.85) ¢
Exhaust 52
I.D. 8.00 -8.02 KiEL KiFN
D D] KN 13.07 VR GES
Service size over Size

Press-in temperature

Room temperature

| TSB Revision
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eek.ir .
T3 ENGINE KEEFEI°E vice FrTSTITIITT 11C-13|
mm (in.)
Standard Limit
Valve guide  DOHC
Overall length Intake 45.5 (1.791)
Exhaust 50.5 (1.988)
.D. 6.60 — 6.62 WASEE WIS,
0.D] 12.06 — 12.07 ENEE — EYIY),
Service size 0.05 0.25 [{eEl9) 0.50 over size
Press-in temperature Room temperature
Va M seat
Seat angle 4.3°30 Y
Valve contact width 0.9 1.3 EE - [l
Sinkage 0.2
Service size 0.3 [Ke53) 0.6 MPZY over size

Silent shaft

Journal diameter Right {front] NNl 1 93K .6520881.6528)
(rear) 40.95 - 40.97 (1.6122 — 1.6130)
Left (front) 18.47 - IBYEE WFAF. - 0.7276)
(rear) 40.95 — 40.97 (1.6122  1.6130)
8l clearance Right (front) 0.03 -~ 0.06 [{aNf 2 - [elepXy
(rear) 0.05 — 0.09§.0020 — .0036)
Left (front) 0.02 — 0.05 {{UelEE - [epAy),
(rear) 0.05 — 0.09 [KeepIopm ekl
dfGL  SOHC
D D] 4G63 84.97 - 85.00 (3.3453 - 3.3465)
41G64] 86.47  86.50 (3.404 - - 3.4055)
dFGH to cylinder clearance 0.02 —0.04 (.0008 —.0016)
FIIRE size 4eX.010) KeRToN 020) JOrde¥.030))
1 [0 [MOKE) over size
dleh - DOHC
D) D] 4661 82.27 - 82.30 (3.2390 - 3.2401)

EIelie - Non-turbo

Hels€ -Turbo
4% to cylinder clearance

Non-turbo

Turbo
bervicelrds]

84.97 - 85.00 (3.3453 - 3.3465)
84.96 - 84.99 (3.3449 - 3.3461)

0.02 — 0.04 oo GeEIS
0.03 -0.05 [e[0)y: o[pdy)

0.25 [{ejI9)] 0.50 0.75
1 o1 JeREE) over size

'TSB Revision
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11G-14)

Lleli ENGINE =EEPR - Service Specifications

VVVVVV. U Al HCC[\.II

mm (in.)
Standard Limit
Piston ring - SOHC
End gap No. 1 ring 0.25 - 0.40 {ODEE KoY (X031}
No. 2 ring
AGE3 0.20 0.35 MNZE - DIER) 0.8 [HOEHD
464 0.20 - 0.40 (Keyie - K 0.8
Oil ring 0.20 — 0.70 oNyE - LVHS), i
Ring-to-ring groove _
clearance No. 1 ring 0.03  0.07 KK 2 KDeAs) 0.1 [z
No. 2 ring 0.02 - 0.06 {oO[S  No[opZY 0.1
Service size 0.25 ({3§I9} 0.50 0.75
1 Kexe; J{eBE) over size
Piston ring -  DOHC
End gap No. 1 ring 0.25 - 0.40 [WEE - Wiy oX:¥.031)
No. 2 ring
4G6 ] 0.35 - 0.50 MEKEE [EEW XX 031)
463 0.45 — 0.60 (NOENE - PKIS; 0.8 [{Ex}
Oil ring 0.20 — 0.70 {KeIYE - [, i O.039)
Ring-to-ring groove
clearance No. i ring 0.03 0.07 i WS 0.1 Ky
No. 2 ring 0.03 - 0.07 {eE 2 oy 0.1
Service size 0.25 0.50 0.75 {1
i ol JOELE] over size
Piston pin
D D] AR OOBRWAN O %8260 8272)
Press-in load N ([N 7,500 — 17,500 (1,653 — 3,858) .
press-in temperature Room temperature
Connecting rod
iF end center-to-small end center length 149.9 - 150.0 (X[ - 5.906)
Bend 0.05 [N
| wist 0.1 {eQery
Jf¢ end side clearance 0.10 — 0.25 (.0039 — .0098) 0.4 {OHLS,
Lrankshaft "
T play 0.05_0.18K.0020 1 00/1) 0.25 {eeEE),
FWEE O.D. 56.98 - 57.00 (2.2433 - 2.2441)
af O.D. 44.98 — 45.00 '§NEIE - 1.7717)
M ETVhLaER: and taper of journal and pin Max. 0.01 [Ke[oJef
of journal Max. 0.02
H clearance of journal 0. 0 2.05MNE - ooyl 0.1 ey
M clearance of pin 0.02 0.05NeeNE — p), (N .004)

TSB Revision
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WWW, cargeek ir 11C-15
71els ENGINE SNEEYEE - Service SPTEN{TTUDONIER A
*mm (ir
Standard Limit

Cylinder block
Cylinder 1.D. 4GB 1 82.30 82.33 (3.2402 — 3.2413)

4G63 SN - 85.03 (3.3465 - 3.3476)

4U164 86.50 - - 86.53 (3.4055 — 3.4067)
Flatness of gasket surface WN[Y .0020) 0.1 [EY
Grinding limit (.2

and cylinder block.

¥ Total resurfacing depth of both cylinder head

Used belt
W% type belt
| ension
V-ribbed type belt

New belt N {[[FEN
Used belt N [N,

Overall height 461 274.9 - 275.1 (10.823 - OKKED
1G63 283.9-284.1 (11.177-11.185)
Oil pump
Side clearance
Drive gear 0.08 - 0.14 [Huekef - LIS
Driven gear 0.06 - - 0.12 [KepZ! - L)
AT belt
Detlectio
V-ribbed type belt New belt 7.5 -9.0 KL - K9

8.0 KA
7.0 - 10.0 #E -EE}

500 — 700 (11 9 154)
400 (88)

F

M cooler by-pass valve
Dimensionki )

hole closing temperature
37 —([EX0 (207 - ZANMR) or S

34.5 (1.358) - normal temperature
40 (1.57) or more

Bl resistance
Non -turbo @

Turbo @

13- 16 at eRe N3
y IR N 0°CK 65°F)

iR speed control motor
W resistance ®

5 - 35 at /a6 N3

il air control motor
W@l resistance @

28 - 33 at XiKe LN,

ilf speed control motor position sensor
SOHC engine for STNNNFAIZIVOIY

NOTE

0.0 JOuteqbiamete
: Inner BIEIslSiE

U.S Undersize Diameter

TSB Revision L
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11C-16 ITel? ENGINE ZRFEMBRCAI§8R4UE Specifications

TORQUE SPECIFICATIONS

\Nm ft.[bs]
Generator and ignition system  SOHC
Cooling fan bolt 1 8
Water pump pulley bolt - Engine without cooling fan S 7
Waterpgtiley bolt - Engine with cooling fan 11 8
Generator brace bolt e 10
Generator mounting bolt 24 17
Generator pivot nut 23 17
Crankshaft pulley bolt 25 18
Spark plug 25 18
Distributor nut 1 8
Ignition &M bolt 14 10
Ignition power transistor nut 18 13
Generator and ignition system - DOHC
Watepumplley bolt 9 7
Generator brace bolt 14 10}
Generator mounting bolt 24 17
Generator pivot nut 23 17
Crankshaft pulley bolt 25 18
Center cover bolt 3 2
Spark plug 25 18
Ignition coil bolt 24 17
Ignition power transistor bolt 11 8
Crankshaft position sensor nut 1 14
Timing belt - SOHC
Tensioner bolt 19 35
Tensioner spacer 49 35
Oil pumgsprocket nut 55 40
Crankshaft sprocket bolt 120 87
Tensioner “B” bolt 19 14
Silent shaft sprocket bolt, right 46 33
Engine supports bracket bolt, left 36 26
Camshaft sprocket bolt 90 65
riming belt- DOHC
Tensioner pulley bolt 49 35
Tensioner arm bolt 22 16
RIEN pulley bolt 38 27
®ll pump sprocket nut 55 40
sprocket bolt 120 87
Tensioner “B” bolt 19 14
Silent shaft sprocket bolt, right 46 33
aBWN cover bolt 3 22
sprocket bolt 90 65
iIE support bracket, left 36 26

| TSB Revision
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Tel3 ENGINE Bk geckoraue STTTTEIINE 11C-17

N ft (bS]

Fuel and emission parts
EGR valve bolt 19 14
Throttle body stay nut - DOHC 19 14
Throttle body bolt SOHC 12 9
Throttle body bolt DOHC 19 14
Fuel pressggulator bolt 9 7
Fuel rail bolt 12
Throttle body
Throttle position sensor bolt 2 1.4
Idle speed control motor bolt 3.5 25
Idle air control motor bolt 3.5 2.5
Intake manifold
Intake manifold bolt and nut 18 13
Intake manifold nut — DOHC 36 26
Intake manifold stay bolt SOHC 22 16
Intake manifold stay bolt - - DOHC 28 20
Intake manifold plenum bolt and nut 18 13
Intake manifold plenum stay bolt 18 13
Water outlet fitting bolt 19 14
Engine coolant temperature gauge unit 1 8
Engine coolant temperature sensor 30 22
Thermostat case nut 18 13
Exhaust manifold and water pump
Qil Ievgéugguide bolt 60 43
Heat protector bolt

XXM AND EXPO 14 10

TRUCK 30 22
Exhaust manifold nut - SOHC 18 13
Exhaust manifold nut — DOHC 28 20
Engine hanger bolt - - DOHC 14 10
Air outlet fitting bolt 19 14
Turbocharger bolt and nut 60 43
Exhaust fitting bolt 60 43
Water inlet pipe bolt 14 10
Water pump bolt 24 17
Water pipe “A“ and “B” eye bolt 43 31
Water pipe “A“ bolt 1 8
Water pipe “B” flare nut 45 33
Water pipe bolt

VE 14 10

VG 11
Oil return pipe bolt 9 7
Oil pipe

Cylinder head side 17 12

Turbocharger side 31 22

' TSB Revjgipiy.cargeek.ir



http://www.cargeek.ir/
http://www.cargeek.ir/

11C-18 ITeld ENGINE S ELYPS, cafaequer Specifications

Nm ft.1bs)

Turbocharger i
Turbocharger waste gate actuator bolt 12 9
Rocker arms and camshaft- SOHC .
Rocker cover bolt 6 " 4
Bearing cap bolt .

VERWE 24 17

M3 x 65 20 14
Camshafts and rocker arms DOHC
Bearing cap bolt 20 ’ 14
Qil delivery body bolt 1 ! 8
Cylinder head and valves = SOHC
Cylinder head bolt 95 69
Cylinder head and valves- DOHC 5
Cylinder head bolt 110 L4 80
Front case, silent shaft and oil pan
QOil cooler bolt 43 ! 31
Drain plug 40 ! 29
Oil pan bolt 7 ' 5
Oil screen bolt and nut 19 . 14
Oil pursprocket  bolt 55 ! 40
Plug 24 17
Silent shaft, left flange bolt ¥ i 27
Oil filter bracket bolt 19 i 1 4]
Front case bolt

NE 24 - 17

V10 31 22
Oil cooler by-pass valve 55 40
Oil pressure switch 10 7
Oil pressure gauge unit 55 ] 40
Relief plug 45 33
Oilpurspver  bolt 17 | 12
Check valve 33 24
Piston and connecting rod
Connecting rod cap nut 52 5 38
Crankshaft, flywheel and drive plate
aEE bolt 135 98
BIEE plate bolt 135 98
o8l seal case bolt 11 8
RN cap bolt -+ SOHC 53 38
s, cap bolt -- DOHC 68 49

1613 Revision “
www.cargeek.Ir
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tleld ENGINE SELFPS, caTeraug  Specifications li Sealant

H1C-19

Nm ft.|bs]
Bracket
Left and right engine support bracket bolt 45 33
Roll stopper bracket bolt, front 65 47
Roll stopper bracket bolt, rear 120 87
Engine support bracket bolt, front 60 43
Exhaust pipe support bracket bolt 36 26
SEALANT

Specified sealant Quantity
Rocker cover Bl¥ ATD Part No. 8660 or equivalent As required
Semi-circular packing ¥l¥ ATD Part No. 8660 or equivalent As required
Oil pan gasket MITSUBISHI GENUINE PART As required

NIPEHREE or equivalent
Engine coolant temperature gauge unit €% ATD Part No. 8660 or equivalent As required
Engine coolant temperature sensor €% Nut Locking Part No. 4171 As required

or equivalent
Oil pressure switch €% ATD Part No. 8660 or equivalent As required
Oil pressure gauge unit € ATD Part No. 8660 or equivalent As required

1‘ TSB Revision
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1HC-20
SPECIAL TOOLS

rTe]S ENGINE SkEY#y geSpecial Tools

Tool Number and Application
tool name
MBI907/6/ VIB990/67-01 Holding camshaft when loosening
% End yoke holder |Use with MINKIEYEE | or torquing bolt.
/ Use with For SOHC engine Sl
iy 4 WIDEEEY 19
5
MDO9805 Y MDO93051-01 Loosening or torquing of cylinder head bolt

Cylinder head bolt

wrench

MI998162
Plug wrench

VD998 %6201

Removal and installation of front case cap

plug

MID9O98:'85
Crankshaft front

MVIDO98285-0F

Installation of crankshaft front oil seal

& (DDA

i

oil seal guide

MDO98371 MD398371-01 Removal of silent shaft rear

Silent shaft Use with NIIKIEVIE

bearing puller

V998372 VID9983/2-01 Removal of silent shaft rear

Silent shaft Use with NIRKREVIE

bearing puller

MD998374 VED998374-0lk Removal and installation of rear bearing

Bearing installer
stopper

D998375)
Crankshaft front
oil seal installer

MD998375-0

nstallation of crankshaft front oil seal

e

MDO98376
Crankshaft rear
oil seal installer

MD998376-0
Use with
MB990938-0

nstallation of crankshaft rear oil seal

| TSB Revision
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1l ENGINE =EEFYE  Special Tools

L.eak-down tester

Tool Number and Supersession Application
tool name
MD998440 Leak-down test of lash adjuster

MD998441 Bleeding of air inside the adjuster
Lash adjuster For SOHC engine only

@ @ retainer
MD998442 Air bleeding of lash adjuster

Air bleed wire

MD998443 MD998443-01 Supporting of the lash adjuster to prevent it
Lash adjuster from failing when rocker shaft assembly is
holder (8) removed or installed
For SOHC engine only
MD998705 MD998373-01 Installation of silent shaft bearing
, tS)iIent shaft |
= earing installer
MD998713 MD998713-01

Camshaft oil seal
installer

VISEREYA 9 IVl [ 308239 Holding camshaft sprocket when loosening
Pulley holding or torquing bolt

pins ¥ For SOHC engine only

MDOI98/2 /] Removal of oil pan

Oil pan remover

NMDS98729
Valve stem seal
installer

NMDO98729-01

Installation of valve stem seal
For SOHC engine only

TSB RevigiRlw. cargeek.ir
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11C-22 rIel5 ENGINE "SFEFEE “©'Shecial Tools
Tool Number and Supersession Application
tool name
MD998735 MD998735-01 Compression of valve spring
Valve spring
compressor
MD998737 MD998737-01 Installation of valve stem seal
Valve stem seal For DOHC engine only
installer
MD998767 MD998752-01 Installation of auto tensioner
Tension pulley For DOHC engine only
wrench
MD998772 Compression of valve spring
Valve spring
compressor
MD998778 Removal of crankshaft sprocket
Crankshaft
sprocket puller

Y DEREYNE Holding silent shaft sprocket
q Sprocket stopper

MD998780 VI 2410941 Removal and installation of piston pin
9@ Piston pin
@ T setting tool
] (&
7 oced

MD9S8/81 Holding flywheel

W Flywheel stopper
TSB Revision
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Tef: ENGINE SEEEVEY Ge%erator and Ignition System - SOHC M1C-23

GENERATOR AND IGNITION SYSTEM  Heli[e
REMOVAL AND INSTALLATION

25 Nm

18 ft.ibs.
Ny

ANN

18 Nm
13 ft.lbs.

14 Nm
10 ft.lbs.

18 ft.Ibs.
AN m *
Pait.Ibs! Removal steps
11 Ik . .
it 1bs] L 1. Drive belt

. Cooling fan***
. Fan clutch***
. Water pump TIEE
. Water pump pulley
. Generator brace
. Generator
. Crankshaft pulley
. Spark plug cable

10. Spark plug

11. High tension cable
NOTE LY 12. Distributor
® y Engine with power steering 13. Ignition coil )
28, Engine with cooling fan 14. Ignition power transistor

Engine without cooling fan

OCONOUITRAWN

TSB RevigiaRw. cargeek.ir
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1 (X! ITelS ENGINE SEEYEE = Generator and Ignition System — SOHC

INSTALLATION SERVICE [KeIIMIES

LY. DISTRIBUTOR INSTALLATION

i} Align the marks put at the time of disassembly, and install
the gear to the distributor shaft.

(2) When aligning the driven gear’s mating mark and the
housing’s mating marks, make the combination so that
notch “A” at the shaft end is at the position shown in the
figure, and then align the spring pin holes and drive in a new
spring pin.

Caution
Drive in the spring pin so that the slit is at a right angle
relative to the shaft.

I!!! ﬂﬁlﬂﬁﬂd

/ /®CQ "X DRIVE BELT TENSION ADJUSTMENT
ADJUSTER TYPE

) Adjust the belt deflection to the standard value. Turn the
adjusting bolt clockwise to increase the belt tension and
turn the adjusting bolt counterclockwise to decrease the

belt tension.

frp\‘ Standard value:
/b

V-ribbed type belt

New belt 7.5 - 9.0 mm &L -EE in.)
N— 1EN0291 Used belt 8.0 mm [&F: in.)
V-type belt 7.0 - 10.0 mm [#EZ - ¥ in.)

100N
(22 Ibs.)

pulley 6EN0595

When using a tension gauge for V-ribbed belt only.
Standard value:

New belt 500 700 \ (110 - 154 I'TN,

Used belt 400 Y (88 [N,

(2) Tighten the lock bolt to the specified torque.
(3) Tighten the nut for the pivot bolt to the specified torque.

6EN0596]

TSB Revision
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LTeld ENGINE MEFYE - Generator and FTHETT Svstem — SOHC

e-25

Alternator brace bolt

Crankshaft pulley

Water pump
pulley

Crankshaft pulley

BENOS9H

BRACE BOLT TYPE

i} Move the generator to adjust the belt deflection to the
standard value.

Standard value:
V-ribbed type belt
New belt 7.5 9.0 mm [&JJ KE in.)
Used belt 8.0 mm [&F: in.)
V-type belt 7.0 — 10.0 mm (#% — K] in)

When using a tension gauge for V-ribbed belt only.

Standard value:
New belt 500 - 700 \ KLV
Used belt 400 T (88 I'TN,

¥ Tighten the brace bolt to the specified torque.
(3) Tighten the nut for the pivot bolt to the specified torque.

154 Ibs.)

TSB Revigigdw.cargeek.ir
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INRC-26 'Teld ENGINE SEIPEE Generat%r and Ignition System — DOHC

GENERATOR AND IGNITION SYSTEM  DOHC
REMOVAL AND INSTALLATION

14 AR

4
®
14 Nm
il AR 04 Nm
17 A

9Nm
7 ft.Ibs.

11 Nm —
tehft.Ibs

17 A
Removal steps

"I 1. Drive belt
. Water pump pulley
. Water pump pulley
(For driving power steering pump)
. Generator brace
. Generator
. Crankshaft pulley
. Center cover
SREIR plug cable
9. Spark plug
il8] Ignition coil
il Ignition power transistor
Y 12. Crankshaft position sensor
13. O-ring

~Nogabh wN

TSB Revisiony v\ cargeek.ir |
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FTels ENGINE MMEEYEE - Generator and Ignition ST DOHC 11C-27

INSTALLATION SERVICE POINTS

‘L' CRANKSHAFT POSITION INSTALLATION

(1) Turn the crankshaft so that the No. 1 cylinder is at top dead

center.

(2) Align the punch mark on the crankshaft position sensor
housing with the notch in the plate.

(3) Install the crankshaft position sensor on the cylinder head.

mark
Notch BEN029C

"' DRIVE BELT TENSION ADJUSTMENT

Refer to L3I, DRIVE BELT TENSION ADJUSTMENT” on
page il o521

‘I| TSB Revigianw.cargeek.ir
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1RC-28 Teli ENGINE KPS 4555 G Belt ~ SoHC

TIMING BELT = SOHC
REMOVAL AND INSTALLATION

36 Nm
26 ft.lbs.

49 Nm
35 ft.Ibs.

ZI0)ft Ibs]

\\ 12|0 Nm

ﬁ 87 (Al

2

Removal steps

1. Timing belt front upper cover
2. Timing belt front lower cover
LW UL 3. Timing belt
A 4. Tensioner spring
T 5. Tensioner
MR X 6. Oil pump sprocket
WMy YL 7. Crankshaft bolt
K00 8. Crankshaft sprocket
9. Flange
ils} Tensioner “B”
BV 11. Timing belt #3%
A 1Y 12. Silent shaft sprocket, right
LI 13. Spacer
G 14. Crankshaft sprocket “B”
15. Engine support bracket, left
iR LY 16. Camshaft sprocket bolt
17. Camshaft sprocket

18. Timing belt rear cover
BENCE33

TSB Revisionyww.cargeek.ir
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el ENGINE ZREFPES — I Belt — SOHC 11C-29

REMOVAL SERVICE POINTS

WL TIMING BELT REMOVAL

(1) Mark the belt running direction for reference in reinstalla-
tion.

NOTE

(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part, check the front case
oil seals, camshatft oil seal and water pump for leaks.

B} OIL PUMP SPROCKET REMOVAL

(1) Remove the plug on the left side of the cylinder block.

(2) Insert a Phillips screwdriver [shank diameter 8 mm {&J in.)]
to block the left silent shaft.

(3) Remove the nut.

(4) Remove the oil pump sprocket.

B[HY CRANKSHAFT BOLT REMOVAL

(1) Using the special tool, hold the drive plate or flywheel.
(2) Remove the crankshaft bolt.

B6EN0634

B8 CRANKSHAFT SPROCKET REMOVAL

W TIMING BELT “B” REMOVAL

(1) Make a mark on the back of the timing belt indicating the
direction of rotation so that it may be reassembled in the
same direction if it is to be reused.

NOTE

(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.

(2) If there is oil or water on each part, check the front case
oil seals, camshaft oil seal and water pump for leaks.

TSB Revigihwy .cargeek.ir
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rTelZ ENGINE SREEPES ' Fiming Belt — SOHC

\— ¢
MB990767-01
N~ L

(

gg¥ SILENT SHAFT SPROCKET REMOVAL

Mt CRANKSHAFT SPROCKET “B” REMOVAL

gy, CAMSHAFT SPROCKET BOLT REMOVAL

INSPECTION

TIMING BELT

Replace belt if any of the following conditions exist.

(1) Hardening of back rubber - the back side is glossy without

resilience and leaves no indent when pressed with finger-
nail.

(2) Cracks on rubber back.

(3) Cracks or peeling of canvas.
(4) Cracks on rib root.

(5) Cracks on belt sides.

 TSB Revision‘
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rlels ENGINE SMEEFE - Timing Belt -- SOHC H1C-31

Roundededge

Abnormal wear
(Fluffy strand)

@ Abnormal wear of belt sides. The sides are normal if they
are sharp as if cut by a knife.

Rubber exposed

Tooth missing
and canvas fiber &
exposed

@ Abnormal wear on teeth.
B Missing tooth.

INSTALLATION SERVICE POINTS
< L' CAMSHAFT SPROCKET BOLT INSTALLATION
e

NN Ko oo
I SPACER INSTALLATION
Spﬁcer Oil seal [ Install the spacer with the chamfered end toward the oil
YR seal.
0]
- ;
.
1 ma§
Chamfer shaft

6ENO6 I

X’ SILENT SHAFT SPROCKET INSTALLATION

6EN0G36

. TSB Revigianw.cargeek.ir
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INRC-32 rTeld ENGINE a&%“%‘%%'& Belt SOHC

Timin

g

i

W
(

6EN0573

6EN0634

Y TIMING BELT “B” ‘INSTALLATION

(1) Align timing marks on the crankshaft sprocket “B” and
silent shaft sprocket with the marks on the front case
respectively.

(2) Install the timing belt “B” on the crankshaft sprocket “B”
and silent shaft sprocket. There should be no slack on the
tension side.

(3) Make sure that the relationship between the tensioner
pulley center and the bolt center is as shown in the
illustration.

(4) Move the tensioner “B” in the direction of arrow while
lifting with a finger to give a sufficient tension to the tension
side of timing belt. In this condition, tighten the bolt to
secure tensioner “B”. When the bolt is tightened, use care

to prevent shaft from turning together. If the shatft is turned
together, the belt will be SVEHCHRIIEE]

(5) Check to ensure that the timing marks on the sprockets and
front case are in alignment.

(6) Press with index finger the center of span on the tension
side of timing belt “B”. The belt must deflect 5 - 7 mm [(#dg
— K& in.).

3L CRANKSHAFT BOLT INSTALLATION

(1) Using the special tool, hold the drive plate or flywheel.
(2) Install the crankshaft bolt.

TSB ReV|S|or\NWW cargeek ir
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Teld ENGINE B89 ling Belt . SOHC 1C-33

Y OIL PUMP SPROCKET INSTALLATION

(1) X4 a Phillips screwdriver [shank diameter 8 mm [ in.)]
through the plug hole on the left side of the cylinder block to
block the left silent shaft.

(2) Install the oil pump sprocket.

(3) Apply an appropriate amount of engine oil to the bearing
surface of the nut.

(4) Tighten the nut to the specified torque.

ENOS64]

Y TENSIONER INSTALLATION

Spring end . .
/ (1) Hook the tensioner spring ends to the water pump body
N projection and tensioner bracket.
(2) Move the tensioner fully toward the water pump and
tighten the bolt and tensioner spacer.

Tensioner

"W TIMING BELT INSTALLATION

(1) Align the timing marks on camshaft sprocket and crank-
shaft sprocket with their mating marks.

(2) Align the timing mark on the oil pump sprocket with its
mating mark.

Timing mark

Timing mark
for on-vehicle
service only

m

Timing mark

Qil pump sprocket

I TSB Revj§iRy.cargeek.ir __|
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11C-34 rTeli ENGINE SKEFES carTiseing Belt  SOHC

A
N

/7\%y

O~
\f\\ _— //ﬁ)&%
/@\ ,// Plug/
///

EENOS6

(3) Remove the plug on the cylinder block and insert a Phillips

screwdriver [shank diameter 8 mm ¥ in.) | through the
hole (Engine with silent shafts).
If it can be inserted as deep as 60 mm (2.4 in.) or more, the
timing marks are correctly aligned. If the inserted depth is
only 20 -- 25 mm [ iK€ in.), turn the oil pump sprocket
one turn and realign the timing marks. Then check to
ensure that the screwdriver can be inserted 60 mm (2.4 in.)
or more. Keep the screwdriver inserted until installation of
the timing belt is finished.

AN (4) Install the timing belt on the crankshaft sprocket, oil pump

sprocket and camshaft sprocket in that order. There should
be no slack on the tension side.

Tensioner

(5) Loosen the tensioner mounting bolt and tensioner spacer.

6EN0015

WGMRe mark

Two teeth

Timing mark
Timing belt

(6) Turn the crankshaft clockwise by two teeth of camshaft
sprocket (or crankshaft sprocket).

IBENCO 16|

Tensioner

(7) Apply force to the tensioner in the direction shown by arrow
7S G to make the belt engage completely with each sprocket.
Ny
‘ \
\/ P

[TSB Revision _ [
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I3 ENGINE S FEY3Y G Belt = SOHC R1C-35

(8) Tighten the tensioner attaching bolt, then tighten the
tensioner spacer.

Tensioner spacer Caution

If the tensioner spacer is tightened first, the tensioner

turns as the tensioner spacer is tightened, resulting in

an excessive belt tension.

BENO0O1E

(9) Hold the center of the tension side span of the timing belt

(between the camshaft and oil pump sprockets) between
14 mm your thumb and index finger as shown. Then, make sure
in.) that the clearance between the belt back surface and cover
is standard value.

Standard value: 14 mm (&5 in))

6EN0616

TSB ReViﬁARRN cargeek jr H
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11C-36 el ENGINE SREkEScafiesing Belt DOHC

TIMING BELT DOHC
REMOVAL AND INSTALLATION

3 Nm

38 Nm
27 ft.lbs.
8

55 Nm
10 40 ft.lbs.

NOTE
* 1 Engine without silent shafts
= Engine with silent shafts

¥t IbsF——

Removal steps

1. Timing belt front upper cover
2. Timing belt front lower cover
LW XL 3. Timing belt
X 4. Tensioner pulley
5. Tensioner arm
N 6. Auto tensioner
7. Idler pulley
R i 8. Oil pump sprocket
¥ 1T 9. Crankshaft sprocket bolt
KDY ile} Crankshaft sprocket
11. Flange
12. Spacer*
13. Tensioner Mkl
BT 14. Timing belt sk
Wi 32 15. Silent shaft sprocket**
I 16. Spacer**
G0 17. Crankshaft sprocket =Nl
¥ 18. Rocker cover
Y. 19. Semi-circular packing
MLR XX 20. Camshaft sprocket bolt
7kl Camshaft sprocket
22. Engine support bracket
23. Timing belt rear right cover
24. Timing belt rear left upper cover
25. Timing belt rear left lower cover

[6EN0640)

TSB Revision
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s ENGINE SR 9°Filing L DOHC 11C-37

% T 9
(.E l \? (<
7 ¢ | A
s et enye
. by ' 0 X
2 $ (7

6EN0156

REMOVAL SERVICE POINTS

. TIMING BELT REMOVAL
(1) Make a mark on the back of the timing belt indicating the
direction of rotation so that it may be reassembled in the
same direction if it is to be reused.
NOTE
(1) Water or oil on the belt shortens its life drastically, so
the removed timing belt, sprocket, and tensioner must
be free from oil and water. These parts should not be
washed. Replace parts if seriously contaminated.
(2) If there is oil or water on each part, check the front case
oil seals, camshaft oil seal and water pump for leaks.

4§ OIL PUMP SPROCKET REMOVAL (ENGINE WITH
SILENT SHAFTS)

Refer to ffil:J§ OIL PUMP SPROCKET REMOVAL” on page
11 89E]

By CRANKSHAFT BOLT REMOVAL

(1) Using the special tool, hold the drive plate or flywheel.
(2) Remove the crankshaft bolt.

B} CRANKSHAFT SPROCKET REMOVAL

KIED IMING B “B” REMOVAL (ENGINE WITH SILENT
SHAFTS

Refer to €3 TIMING BELT “B” REMOVAL” on page
11 o]

TSB Revigiggw.cargeek.ir “
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If1C-38 rTels ENGINE ZSMEPMBEAT0RRKAG Belt  DOHC

dg% SILENT SHAFT SPROCKET REMOVAL

A8 CRANKSHAFT SPROCKET “B” REMOVAL

B} CAMSHAFT SPROCKET REMOVAL

[} Using a wrench, hold the camshaft at its hexagon (between

the No. 2 and No. 3 journals) and remove the camshaft
sprocket bolt.

Caution

Locking the camshaft sprocket with a tool damages the
sprocket.

(2) Remove the camshaft sprockets.

INSPECTION
TIMING BELTS
Refer to “INSPECTION” on page 1 il6&&]}

| TSB Revision _ ||
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eld ENGINE SEEVYe%Kilina Belt — DOHC 11C-39

2

e

Brass or

\

Laluminum EE

Plain washer Brass or

n aluminum

Plug
12 mm
147 in.)
-] [0
O
0);
r:mml‘
—
Plug

BEN0403

B6ENO169

AUTO TENSIONER

i} Check the auto tensioner for possible leaks and replace as
necessary.

(2) Check the rod end for wear or damage and replace as
necessary.

(3) Measure the rod protrusion. If it is out of specification,
replace the auto tensioner.

Standard value: 12 mm ¥ in))

(4) Clamp the auto tensioner in a vise with soft jaws.

Caution

The plug protrudes at the bottom of the auto tensioner.
T4 a plain washer as illustrated to prevent the plug
from being in direct contact with the vise.

(5) Turning the vise handle, push in the auto tensioner rod.
If the rod can be easily retracted, replace the auto
tensioner. You should feel a fair amount of resistance when
pushing the rod in.

INSTALLATION SERVICE POINTS

LY CAMSHAFT SPROCKET INSTALLATION

i} Using a wrench, hold the camshaft at its hexagon (between
the No. 2 and No. 3 journals) and tighten the bolt to the
specification.

Caution

Locking the camshaft sprocket with a tool damages the
sprocket.

TSB RevigiRhw.cargeek.ir
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17C-40 T3 ENGINE SREEPES CAPesiY Belt  DOHC

' SEALANT APPLICATION ON SEMI-CIRCULAR
Apply sealant PACKING

Specified sealant: &i ATD Part No. 8660 or equivalent

i DENOOSS

10mm (.39in.) Apply sealant

10 mm
Semi-circular (.39in.)

packing

. SEALANT APPLICATION ON ROCKER COVER
Apply sealant to the areas indicated in the illustration.
Specified sealant: ¥y ATD "&Tdi No. 8660 or equivalent

o b

Apply seaa 3

Apply sealant

| TSB Revision
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lels ENGINE i kIFBeekiming Belt — DOHC MW1C-41

"Y' SPACER INSTALLATION (ENGINE WITH SILENT
SHAFTS)

Refer to ffJ. SPACER INSTALLATION” on page il 0Kl

y o4
MD998779
7,

L SILENT SHAFT SPROCKET INSTALLATION

B6EN064!

Y TIMING BELT “B” INSTALLATION (ENGINE WITH
SILENT SHAFTS)

Refer to Page 11 @&¥3 Note that the timing mark locations
differ from those on the single camshaft engine.

m CRANKSHAFT BOLT INSTALLATION

i} Using the special tool, hold the B plate or flywheel.
(2) Install the crankshaft bolt.

6ENO0634

WL OIL PUMP SPROCKET INSTALLATION (ENGINE
WITH SILENT SHAFTS)

Refer to 1L, OIL PUMP SPROCKET INSTALLATION” on
page 11 e=ck1

[TSB Revistoww.cargeek.ir | l
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LTeld ENGINE SEEPES - Timing Belt

www.cargeek.ir
DOHC

BEN0403
Plain washer

N

6EN0404

)

AN 6ENO351

Y AUTO TENSIONER INSTALLATION

(1) If the auto tensioner rod is in its fully extended position,
reset it as follows.
(2) Clamp the auto-tensioner in the vise with soft jaws.

Caution

The plug protrudes at the bottom of the auto tensioner.
Insert a plain washer as illustrated to prevent the plug
from being in direct contact with the vise.

(3) Push in the rod little by little with the vise until the set hole
7Y in the rod is aligned with the hole & in the cylinder.

(4) Insert a wire [| B mm [{O&E in.) in diameter] into the set
holes.
(5) Unclamp the auto tensioner from the vise.

(6) Install the auto tensioner to front case and tighten to the
specified torque.

Caution
Leave the wire installed in the auto tensioner.

"W TENSIONER PULLEY INSTALLATION

i} Install the tensioner pulley in such direction that its two
small holes are arranged vertically.

| TSB RevisioRyww .cargeek.ir |
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Lleld ENGINE SMEFVEE - Timina Belt — DOHC M1C-43

LC TIMING BELT INSTALLATION

) Turn the two sprockets so that their dowel pins are located
on top. Then, align the timing marks facing each other with
the top surface of the cylinder head. When you let go of the
exhaust camshaft sprocket, it will rotate one tooth in the
counterclockwise direction. This should be taken into
account when installing the timing belt on the sprockets.

Camshaft sprocket

Dowel

pin Exhaust

Intake

Dowel

Cylinder head
top surface

~

B\J/

J

—

6EN0563

Screwdriver=m—

EENQSES

NOTE
The same camshaft sprocket which is provided with two

| Dowelpin timing marks is used for the intake and exhaust camshafts.
90"/,//%\ When the sprocket is mounted on the exhaust camshaft,
/ @N 86°55’ use the timing mark on the right with the dowel pin hole on
top. For the intake camshaft sprocket, use the one on the

: left with the dowel pin hole on top.

e
Timing mark O ” Timing mark
GENO 11 il

(2) Align the crankshaft sprocket timing marks.
(3) Align the oil pump sprocket timing marks (Engine with
silent shafts).

& Insert a Phillips screwdriver [shank diameter 8 mm K IiH)
through the plug hole (Engine with silent shafts).
If it can be inserted as deep as 60 mm (2.4 in.) or more, the
timing marks are correctly aligned. If the inserted depth is
only 20 25 mm & i in.), turn the oil pump sprocket
one turn and realign timing marks. Then check to ensure
that the screwdriver can be inserted 60 mm (2.4 in.) or
more. Keep the screwdriver inserted until the installation of
the timing belt is finished.

NOTE
Step @ is performed to ensure that the oil pump sprocket
is correctly positioned with reference to the silent shafts.

TSB Revispapw.cargeek.ir
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rTel5 ENGINE MUFEFE - Timing Belt  el3[o

O

N\ 7
Tensioner

‘Crankshaft
sprocket
()

Oil pump
sprocket

BEN0O39¢4

4

~ Tensioner

pulley

[dler
pulley

(5) Thread the timing belt over the intake side camshaft
sprocket and fix it at indicated position by a clip.

(6) Thread the timing belt over the exhaust side sprocket, while
aligning the timing marks with the cylinder head top surface
using two wrenches.

(7) Fix the belt at indicated position by a clip.

(8) Thread the timing belt over the idler pulley, the oil pump
sprocket, the crankshaft sprocket and the tensioner pulley
in the order shown.

(9) Remove the two clips.

TIOmE up the tensioner pulley in the direction of arrow and
tighten the center bolt.

EKNEEWR to see that all timing marks are lined up.

TALREYE the screwdriver inserted in step (4) and fit the plug.
(Engine with silent shafts)

the crankshaft a quarter counter-clockwise turn. Then,
turn it clockwise until the timing marks are lined up again.
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rTeld ENGINE SEEFE - Timing Belt . DOHC 11C-45

ENISE the special tools, Socket Wrench and Torque
Wrench, on the tensioner pulley, and loosen the tensioner
pulley center bolt.

NOTE
If the special tool is not available, use a commercially
available torque wrench that is capable of measuring 0 - 3

Nm (0 2.2 [

HBIEIGTE to 2.6 - 2.8 Nm (1.88 - 2.03 [{#l[sEN with the torque
wrench.

(ISIEBEIGHYS the tensioner pulley with the special tool and
torque wrench, tighten the center bolt to the specification.

EINITY giving two clockwise turns to the crankshaft, let it
alone for approx. 15 minutes. Then, make sure that the auto
tensioner setting wire moves freely.

NOTE
If the wire does not move freely, repeat step (13) above
until it moves freely.

EBREMEYE the auto tensioner setting wire.

6EN0174

EBEERME: the distance “A” (between the tensioner arm and
auto tensioner body).

Standard value: 3.8 4.5 mm [&E-KE in.)

TSB Revigiony cargeek.ir
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11 15 TeE ENGINE SREEFE " Fuel ﬁ%klj—_'rmission Control ZTaf

FUEL AND EMISSION CONTROL PARTS
REMOVAL AND INSTALLATION — SOHC for CTXWXYIVI3 (Lo

vl
ll. ¥t.Ibs

F-S

Removal steps

il Throttle body

2. Throttle body gasket

3. EGR valve

4. EGR valve gasket

5. Injectors and fuel rail

6. Insulator

7. Fuel pressure regulator
NI 8. O-ring

9. Insulator
.Y i Injectors

11. O-ring

12. Grommet

13. Fuel ralil

IBEN(OL18

TSB Revision .
WAV (‘argppk ir



http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

rTels ENGINE HMEEYE  Fuel and Emission Control Parts 11C-47

AdN[0:\ AND INSTALLATION — SOHC for TRUCK

12 Y
9 Al

12
9T 2~

2 NI

[ait.Ibs,

Removal steps

Throttle body
2. Throttle body gasket
3. EGR valve
4. EGR valve gasket
5. Injectors and fuel rail
6.
7.
8.

—

Insulator
Fuel pressure regulator
B4 O-ring
. Insulator
X im0 injectors
11. O-ring
12. Grommet
13. Fuel rail [GENOD3A)

[{e]

FI'SB Rev“yg“v.udlgeek.ir J
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WNC-48 T ENGINE SMELFES . Fuel and Emission Control Parts

A dN[A:X0 AND INSTALLATION - DOHC

12 '
Aft.lbs )

J

19 I
14 [ @M

Removal steps

. Throttle body stay

2. Throttle body

3. Throttle body gasket
4. EGR valve

5. EGR valve gasket

6.

7.

8.

=

Injectors and fuel rail
Insulator
Fuel pressure regulator
Y 9. O-ring
ila Insulator
.Y iKR Injectors
12. O-ring
13. Grommet
14. Fuel rail BENGS 1Y

TSB Revisiony\yyy cargeek.ir H



http://www.cargeek.ir/
http://www.cargeek.ir/

w.cargeek.ir A
ITel5 ENGINE Eﬂﬂ : Fugel and Emission Control Parts Mﬂ.

INSPECTION
EGR VALVE

@l Check EGR valve for sticking or carbon deposits.

If such conditions exist, clean or replace EGR valve.

(2) Connect a hand vacuum pump to the nipple of EGR valve
and plug other nipple.

(3) Apply a vacuum of 500 IaIMIaM (19.7 in. Hg) to make sure
that a vacuum is maintained. If there is a leak, replace the
EGR valve. In addition, check the valve for its opening and
closing by applying and removing a vacuum.

6 MO3R4

INJECTORS

(1) Using an ohmmeter (circuit tester), test for continuity
between terminals of injector; the circuit should be closed.
If failure is detected, replace the injector.

Standard value:
Non-turbo 13 16 ® [at YIKe (EH&)
Turbo 2 - 3W [at X« [TH3)

6101920
SOHC _ INSTALLATION SERVICE POINTS
LY INJECTOR INSTALLATION
Grommet (1) Before installing an injector the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.
DOHC (2) Install the injectors from the top end into the fuel rail.
Be careful not to damage the O-ring during THSEIELEA
Grommet
O-ring

Y FUEL PRESSURE REGULATOR INSTALLATION

i} Before installing the pressure regulator the O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.

|TSB Revigiony cargeek jr H
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(NRC-50 Teld ENGINE SWEEFESJeifottle Body

THROTTLE BODY ]

DISASSEMBLY AND REASSEMBLY @
SOHC for EXPO

Disassembly steps £ 5 .
1. Accelerator wire bracket
.38 X 2. Throttle position sensor 3.5Nm
25 ft.lbs

GAD 3. BIE zm control motor
4. Throttle valve set screw
(7

B0 5. Throttle body
SOHC for TXN:X\RFAL{Y4
3.5Nm
2.5

1
G'TD 0

3

Disassembly steps

LW LY 1. Throttle position sensor

AD 2. ldle speed control motor
3. Throttle valve set screw

B 4. Throttle body

13! Revision “
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4G6 ENGI\f\\/l\ﬁwéiﬁ%ir Throttle Body

11C-51

DOHC

1
2 Nm
1.4 ft.Ibs]

Disassembly steps

LR YX il Throttle position sensor

QA 2. BIE air control motor (stepper motor)
3. Closed throttle position switch
4. Adjusting nut

KBy 5. Throttle body

| TSB ReViﬁmﬂ/\/ rargppk ir "
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11 &Y. ITels ENGINEWEREEPESeekTirottle Bodv

DISASSEMBLY SERVICE POINTS
WL THROTTLE POSITION SENSOR AND IDLE AIR/
SPEED CONTROL MOTOR REMOVAL

(1) Do not disassemble the sensor and motor.
(2) Do not immerse the sensor and motor in cleaning solvent.

Clean them with shop towel.

W8 THROTTLE BODY REMOVAL

(1) Do not remove the throttle valve.
(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

MDO98463
[ZELI029(
Operational Check
/ A4 White i Connect Test Harness to the idle air control motor
% i clip connector.
& ® o (2) Connect the positive & terminal of 6 volt battery to white
clip and green clip of Test Harness.
Green clip
Idle air
control motor
[ —
MD 346
B 7EU007]
TSB Revision
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eE ENGIN

ww.cargeek.ir
E EL’I??E - Throttle Bodv 11C-53

[ZFU0294

1 2 3] 4) 56

Idle speed control motor
position sensor
connector

BIE speed control
motor connector

(3) Holding the idle air control motor as shown in the
illustration, connect the negative & terminal of the power
supply to each clip as described in the following steps, and
check whether or not a vibrating feeling (a feeling of very
slight vibration of the stepper motor) is generated as a
result of the activation of the stepper motor.

@, Connect the negative & terminal of the power supply to

the red and black clip.

©), Connect the negative & of the power supply to

the blue and black clip.
© Connect the negative & terminal of the power supply to

the blue and yellow clip.

@ Connect the negative & terminal of the power supply to
the red and yellow clip.
©, Connect the negative & terminal of the power supply to

the red and black clip.

B Repeat the tests in sequence from @ to @)

(4) If, as a result of these tests, vibration is detected, the
stepper motor can be considered to be normal.

IDLE SPEED CONTROL MOTOR POSITION SENSOR =
SOHC for ¥\l and TRUCK

il Measure the resistance between terminals @) and @&}

Standard value: 4 — 6 ¥

(2) Disconnect the idle speed control motor connector.

(3) Connect DC & between terminals { and & of the idle
speed control motor connector, and then measure the
resistance between terminals @) and @ of the idle speed
control motor position sensor connector when the idle
speed control motor is activated (caused to extend and
retract).

Standard value: It should decrease smoothly as the idle
speed control motor plunger retracts.

Caution

Apply only a @Y% DC or lower voltage. Application of

higher voltage could cause locking of the motor gears.
(4) If there is a deviation from the standard value, or if the

change is not smooth, replace the idle speed control motor

assembly.

TSB Revi
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M1C-54 el ENGINE SIIFY eeKlirottle Body

REASSEMBLY SERVICE POINTS

"L THROTTLE POSITION SENSOR TWRIFXEF:Ni[e]Y -
SOHC FOR EXPO

(1) IS& the throttle position sensor to the throttle body as
shown in the illustration.

Throttle position sensor

6FU1858

(2) Turn the throttle position sensor &8l counterclockwise to
set it in position and tighten the screws.

6FUU1859

(3) Connect a circuit tester between @ (ground) and @
(output), or between @(output) and @ (power). Then make

Throttle positi :
Sedirenndl sure that the resistance changes smoothly when the

sensor output

Ground / throttle valve is slowly moved to the fully open position.
N (4) Check for continuity between terminals @) (closed throttle
W12 3) a4 ] position switch) and @} (ground) with the throttle valve both
N fully closed and fully open.
Closed talsla(fs position \ i . i
switch Throttle position H Throttle valve position ; Continuity H
sensor power i F‘ -
AN | Fully closed | Conductive |
FFullviopen Non-conductive [
If there is no continuity with the throttle valve fully closed,
turn the throttle position sensor clockwise, and then check
again.
(5) If the above specifications are not met, replace the throttle
position sensor.
L THROTTLE eIy, SENSOR INSTALLATION
O LYW \\IP ECLIPSE, MIRAGE, TRUCK
% (1) Install the throttle position sensor to the throttle body as
' shown in the illustration.
—t
@ =
@
0
‘hrottle position sensor 0 6FU1860
TSB Revision
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els EnGINEEEIAEEE Throttle Bodv 11C-55

(2) Turn the throttle position sensor 90” clockwise to set it and
tighten the screws.

(3) Connect a circuit tester between @) (ground) and €
Throttle position (output), or between € (output) and @ (power). Then,
sensor power ¥8round make sure that the resistance changes smoothly when the
\ throttle valve is slowly moved to the fully open position.

v

Throttle position
sensor output
7FU053

TSB Revisigiyw.cargeek.ir |
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(WBC-56 Tels ENGINE BS990 ke Manifold

INTAKE MANIFOLD
REMOVAL AND INSTALLATION - SOHC

M1o0

18 Nm
(K]t Ibs)

1

IM10 18 Nm
LJ /f _~ 13 ft.Ibs. ‘
)/ Y
J ()
13 1bs J ® ,
-IDS. 7 13 . ) 13 ft.lbs.

|
3
7 W 5 SNy
- - W onm LS .
7 14 ft.Ibs. L - m

4—30 Nm
22 ft.Ibs.
2 Nl
16 iATH
Removal steps
1. Water hose 8. Intake manifold plenum stay
2. Water hose 9. Intake manifold plenum
:Hf. 3. Engine coolant temperature gauge unit 10. Intake manifold plenum gasket
"Y' 4. Engine cooglant temperature sensor 11. Intake manifold stay
5. Water outlet fitting 12. Engine hanger
YT 6. Gasket 13. Intake manifold
7. Thermostat 14. Intake manifold gasket
6INO

09}

TSB Revision
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Tl ENGINE ZEEVE - Intake Manifold 11C-57
IA4N[eX7:Y1 AND INSTALLATION — DOHC
19 Nm
E 14 ft.ibs.
3
7
()]
& &<>—sm
iR turbocharger) %Jm
4 (Yt Ths B GES) g

18 Nm

_:m oil cooler) E¥ 13 ft.Ibs.

wtc g k=
S PN

Removal steps

il Water hose
2. Water hose 13 ft.lbs. 12
3. Water hose (turbo) 22%'!5“1@
4. Water hose (turbo) w
2 5. Engine coolant temperature gauge unit
¥ 6. Engine coolant temperature sensor
7. Water outlet fitting
1L 8. Gasket
9. Thermostat
il Thermostat case
11. Gasket
12. Intake manifold stay
.Y 13. Intake manifold
14. Intake manifold gasket

l6EN0O480}

TSB Rewﬂﬁ&m g@;gggl; |E
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18C-58 T35 ENGINE MEFFE . Intake Manifold

INSTALLATION SERVICE POINTS
LY INTAKE MANIFOLD INSTALLATION = DOHC

(1) Tighten the intake manifold bolts. Note that the bolts
installed at the locations indicated in the illustration are
tightened to a different torque.

EIN004Y

\/ AAL '}_r WATER OUTLET FITTING GASKET INSTALLATION
v@) \(CX (FOR RUBBER COATED METAL GASKET ONLY)
& Install the water outlet fitting gasket with its “UP” mark
facing up (toward the water outlet fitting side).

Y. SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR

Specified sealant:
Bl Nut Locking Part No. 4171 or equivalent

[8C00219)
L!'l. SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT
Sealant Specified sealant: &{u ATD Part No. 8660 or equivalent
TSB Revision
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Teld ENGINE HMELFY®  Exhaust Manifold and Water (T

11C-59

EXHAUST MANIFOLD AND WATER PUMP
REMOVAL AND INSTALLATION = SOHC

14 YMe

10]ft.Ibs ]

30 Nm** 18 Nm
22 ft.Ibs. 13 7T

N
108ft. Ibs|

Removal steps iVt Ibs

1. QOil level gauge
2. Oil level gauge guide
. O-ring
Heat protector
Engine hanger
Exhaust manifold
. Exhaust manifold gasket
.Y, 8. Water inlet pipe
L 9. O-ring
il® Water pump
11. Water pump gasket

NOTE
1 CYNWAXMI and EXPO
il TRUCK

No oA w

BENOG4 /]

I TSB Revigigiy cargeek.ir
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INRC-60 rTelZ ENGINE Eppfﬂ — Exha%st Manifold and Water Pump

LT3N [0)7:X0 AND INSTALLATION - DOHC FOR NON-TURBO

14 Nm
a 10 ft.lbs. %8 !\Im

24 Nm
17 [

Removal steps

. Oil level gauge
. Oil level gauge guide
O-ring
. Heat protector “A”
. Heat protector “B”
Engine hanger
. Exhaust manifold
. Exhaust manifold gasket
Y 9. Water inlet pipe
LY. il9l O-ring
iR Water pump
12. Gasket

ONDUTA WN

6EN06AS)

TSB Revision .
e e



http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir .
Tl ENGINE EEEIFE - Exhaust Manifold and Water Pump N1C-61

AN AND INSTALLATION — DOHC TURBO

60 Nm

: 43 ft.Ibs. 45 Nm
S IM 33ft.ibs.

®

___28Nm
~ 20ftlbs.

—11
9 Ny
7 m. o
&—12
Removal steps
1. Oil level gauge 15. Ring.
2. Oil level gauge guide 16. Oil pipe
3. O-ring 17. Water pipe “A”
4. Heat protector “A” 18. Turbocharger
5. Heat protector #lzM 19. Engine hanger
6. Exhaust fitting 20. Exhaust manifold
7. Gasket 7Al Exhaust manifold gasket
8. Air outlet fitting 22. Water pipe
9. Gasket 23. Water hose
10. Water pipe s} 24. Water hose
11. Oil return pipe .U 25. Water inlet pipe
12. Gasket LY 26. O-ring
13. Turbocharger assembly 27. Water pump
14. Gasket 28. Gasket

TSB RevigWiv.cargeek.ir
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17C-62 TR ENGINE SREEPBY"Y WESAHEE Kknifold and water Pump

INSTALLATION SERVICE POINT

O-1ing ".,' WATER PIPE/O-RING INSTALLATION
L (1) Wet the O-ring (with water) to facilitate assembly
Caution

ll Keep the O-ring free of oil or grease.

6ENO5Y

|TSB Revision ) I
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r1el3 ENGINE MMEEFR - Turbocharger H1C-63

TURBOCHARGER
DISASSEMBLY AND REASSEMBLY

LS
|

Disassembly steps

pFé inspection of turbocharger waste gate
actuator operation
1. Snap pin
2. Turbocharger waste gate actuator
L 3. Coupling
Ji' 4. Turbine housing
5. Snap ring
, 6. Turbine wheel assembly
7. Compressor cover

Y 8. O-ring

6INOQS 2]

TSB Revigipn\y cargeek.ir
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Tl ENGINE MEE

eek.ir
— Turbocharger

www.car

Traces of
contact

Turbine
wheel

AFNN19N

Dowel pin hole

Dowel pin

6IN006

Chamfered
edge

\\/ Compressor
Turbine cover
= wheel
S S EM by TS

INSPECTION

TURBINE HOUSING

(1) Check the housing for traces of contact with the turbine
wheel, cracks due to overheating, pitching, deformation
and other damage. Replace with a new turbine housing if
cracked.

(2) Operate the waste gate valve lever manually to check that
the gate can be opened and closed smoothly.

COMPRESSOR COVER

(1) Check the compressor cover for traces of contact with the
compressor wheel and other damage.

TURBINE WHEEL ASSEMBLY

(1) Check the turbine and compressor wheel blades for bend,
burr, damage, corrosion and traces of contact on the back
side and replace if defective.

(2) Check the oil passage of the turbine wheel assembly for
deposit and clogging.

(3) In the case of water cooled type, check also the water
passage for deposit and clogging.

(4) Check the turbine wheel and compressor wheel for light
and smooth turning.

REASSEMBLY SERVICE POINTS

LY O-RING INSTALLATION

(1) Apply a light coat of engine oil to a new O-ring and fit the
O-ring in the groove of the turbine wheel assembly.

YL TURBINE WHEEL ASSEMBLY INSTALLATION

(1) Install the turbine wheel assembly to the compressor cover
while aligning the dowel pin with the dowel pin hole.

Caution
Use care not to damage the blades of turbine wheel
and compressor wheel.

X' SNAP RING INSTALLATION
(1) Fit the snap ring with its chamfered side facing up.

i TSB Revision
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4G6 ENGIWE%'erurbocharger 11 [ﬁ'ﬁ.

N TURBINE HOUSING INSTALLATION
(1) Install the turbine housing on the compressor cover while
aligning the dowel pin with the dowel pin hole.

Caution
Use care not to damage the blades of the turbine

wheel.

YL COUPLING INSTALLATION
(1) Install the coupling and tighten it to the specified torque.

Coupling

6INO058

Cﬂ: WASTE GATE ACTUATOR OPERATION CHECK

i} Using a tester, apply a pressure of approx. 72 'R [ psi)
to the actuator and make sure that the rod moves.

Caution 7
Do not apply a pressure of more than 85 R (12.4 psi)

to the actuator. Otherwise, the diaphragm may be
damaged. Never attempt to adjust the waste gate

valve.

BINOOSR

TSB Revision |J
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DO rTel: ENGINE Mw%g&reqeﬂlﬁiisr and Camshaft SOHC

V]

ROCKER ARMS AND CAMSHAFT — SOHC
REMOVAL AND INSTALLATION

20 Nm

14 ft.lbs.
24 Nm []

17 ft.lbs.——ﬁ

“iCIIGYEL steps
Breather hose
XA hose
Packing
Oil seal
Rocléer cover
% Gasket
57 2 7. Semi-circular packing
8. Rocker arms and rocker shafts
9. Rear bearing cap
X il Rocker arm B
11. Spring
12. Rocker arm B
.4id) 13. Bearing-cap No. 4
" 14. Rocker arm @
] 15. Rocker arm @

16. Sprin e
e TE e T S—
®’ 18. Rocker arm B

19. Sprin
‘ﬂ;‘zo.ﬁockger arm-p,  ——
‘}I 21. Bearing cap No. 2
Y 22. Rocker arm @
I 23. Rocker arm @
24. Spring
NI 25. Wave washer
LY 26. Right rocker shafts
LY. 27. Left rocker shafts
28. Front bearing cap
MW YL 29. Lash adjuster
J{. 30. QOil seal
€kl Camshaft

ST R WN

BENO762

TSB Revision I!
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MDO98443-01
]

GENO56

www.cargeek.ir }
e v TU- BETLUIN._PY Amms and Camshaft - S

TENO26(

(=
\ﬂ

Roller tip
I EEE‘[I[OIZ- ]

O

1C-6/

REMOVAL SERVICE POINT
. ROCKER ARM AND CAMSHAFT REMOVAL

(1) Before removing rocker arms and shafts assembly, install
the special tool as illustrated to prevent adjuster from

dropping.

INSPECTION
CAMSHAFT
(1) Measure the cam height
Identification mark (Standard value Limit
D: Intake 42.40 (1.6692) 41.90 (1.6496)
Exhaust 42.40 (1.6692) 41.90 (1.6496)
AR: Intake 44,53 (1.7531) 44.03 1.7335‘
Exhaust 44,53 (1.7531) 44.03 | )
NOTE

The camshaft identification mark is stamped on the
opposite end of the camshaft sprocket side.

ROCKER ARM

(1) Check the roller surface. If any dent, damage or seizure is
evident, replace the rocker arm.

(2) Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace the rocker arm.

(3) Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.

LASH ADJUSTER LEAK DOWN TEST

Caution

1. The lash adjuster is a precision Iz Keep it free from
dust and other foreign matters.

2. Do not disassemble the lash adjusters.

3. When cleaning the lash adjusters, use clean diesel fuel

only.

TSB Revi\ﬁj\(ﬁb\, cargeek ir “
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11C-68 rfeli ENGINE vaﬁ'gcﬁegeﬁléﬁg and Camshaft — SOHC

BENOS

Division =i mm 8% W,

Notch

Front bearing cap GENOS7E

i} Immerse the lash adjuster in clean diesel fuel.

(2) While lightly pushing down the inner steel ball using a small
wire, move the plunger up and down four or five times to
bleed air.

Use of the retainer facilitates the air bleeding of a rocker
arm mounted type lash adjuster.

(3) Remove the small wire and press the plunger. If the plunger
is hard to be pushed in, the lash adjuster is normal. If the
plunger can be pushed in all the way readily, bleed the lash
adjuster again and test again. If the plunger is still loose,
replace the lash adjuster.

Caution

Upon completion of air bleeding, hold the lash adjuster
upright to prevent inside diesel fuel from spilling.

(4) After air bleeding, set the lash adjuster on the special tool
(Leak down tester VIBEEREEI]

(5) After the plunger has gone down somewhat # -- & mm),
measure time taken for it to go down 1 mm. Replace if the
measured time is out of the specification.

Standard value: 4 -- 20 seconds T 1 mm [{Z! in.)
[Diesel fuel at 15 - K& (59 - X3}

INSTALLATION SERVICE POINTS
CAMSHAFT IDENTIFICATION

Identification:
EXPO LYYl AR
TRUCK D

"L ROCKER SHAFT INSTALLATION

i} & the rocker arm shaft into the front bearing cap with
the notch on the shaft facing up, and insert the installation
bolt without tightening it.

TSB Revision
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LTeld ENGINE W'Qaﬁ%gﬁé'iﬁrms and Camshaft - SOHC

17C-69

Wave
washer

Front No. 1 intake
bearing side rocker arm
cap

= Timing belt side

\
/ ! ¥ v
= No. 1 No.2 No. 3 W@ 4 aam.ﬂi

Rocker cover
mounting bolt hole

m mark " Identification mark No. 4

No. 2 No. 3 BEN0024

Lash FeNOT

"I WAVE WASHER INSTALLATION
i} Install the wave washer in the correct direction as shown.

NH! ROCKER ARM IDENTIFICATION

Identification mark:
1-3 for No. 1 and 3 cylinders
2 — 4 for No. 2 and 4 cylinders

W' CAMSHAFT BEARING CAP IDENTIFICATION

@ No. 3 bearing cap looks very similar to No. 2 and No. 4
bearing caps.
Use the identification marks shown at left for identification.
NOTE
No. 2 bearing cap is the same as No. 4 bearing cap.
(2) Install the bearing caps with their front marks pointing to
camshaft sprocket side.

YL LASH ADJUSTER INSTALLATION

@ Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up and down 4 or 5
times while pushing down lightly on the check ball in order
to bleed out the air.

(3) Insert the lash adjuster to rocker arm, being careful not to
spill the diesel fuel. Use the special tool to prevent adjuster
from falling while installing it.

TSB RevigiRiv.cargeek.ir |
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11C-70 T3 ENGINE ZRMELPRYYWWKERE S and camshaft - SOHC

Y CAMSHAFT OIL SEAL INSTALLATION

\ \ l
MD998713-01
~

B6EN0650

I’ SEMI-CIRCULAR PACKING INSTALLATION

Specified sealant:
k% ATD Part No. 8660 or equivalent

Apply sealant

PENOOSS
10 )
~{39in.) Apply sealant
e 10 mm
B {.39in.)

Semi-circular
packing Gasket m of

WINGE head I6ENQA42

TSB Revision K |
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rTel: ENGINE mﬂ”-c%rﬁs%ﬁrs and Rocker Arms - DOHC mMC-71

CAMSHAFTS AND ROCKER ARMS - DOHC
REMOVAL AND INSTALLATION

7
et
D= g2 | g >

Removal steps

il Bearing cap rear
. 2. Bearing cap front
W 3. Camshaft oil seal
4. Bearing cap No. 5
5. Bearing cap No. 2
1 6. Bearing cap No. 4
7. Bearing cap No. 3
8. Camshaft
9. Rocker arm
.Yl Lash adjuster

il Oil delivery body

TSB Revisiol \v cargeek.ir
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car

w
11 vy Fi rTeld ENGINE <1992 ST afts ahd Rocker Arms  DOHC
INSPECTION
CAMSHAFT
(1) Measure the cam height.
Identification mark Standard value Limit
Intake__
A D) 35.49 (1.3972) 34.99 1.3776;
B i 35.20 (1.3858) 34.70 | )
Exhaust
— @ 349 3520 (L3072) (13859 3499 3470 TR (L.3661)
E H 35.91 (1.3744) 34.41 (1.3547)

Roller

Tip

o d
©

6LNO 188

Scale =1 mm {EEE in.)

WID998440 ;-}-
|
Ny = — ]
N Lash
~ 4 adjuster
= —
[\ EENOS
t1
—
Lash
adjuster U Nut

6ENQ42

The camshaft identification mark is stamped on the rear end of
camshaft.

ROCKER ARM

i} Check the roller surface. If any dent, damage or seizure is
evident, replace the rocker arm.

(2) Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace the rocker arm.

(3) Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.

LASH ADJUSTER LEAK DOWN TEST

Refer to “LASH ADJUSTER LEAK DOWN TEST” on pages
1 {[0%¥i and 11 & . Also note the following.

When the lash adjuster is set on a tester, remove the adjusting
screw of the tester and adjust it to the height of the lash
adjuster as shown in the illustration.

INSTALLATION SERVICE POINTS
L LASH ADJUSTER INSTALLATION

(1) Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up an down 4 to 5
times while pushing down lightly on the check ball in order
to bleed out the air.

TSB Revision
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LTl ENGINE MELYE . camshafts and Rocker Arms - - DOHC 1 [[.ﬂ}

‘ Camshaft sprocket side
— 3 / Siit
A

Intake side

camshaft

BENO28
Dowel pin i

6EN0401

(N ¢——Cap number
L] <

p—-—=Symbol identifying
intake or exhaust

e 6 () a g ©
GEN0 197
MD998713-01
<

oENOGS 1

"' INSTALLATION OF CAMSHAFT

8 Apply engine oil to journals and cams of the camshafts.
(2) Install the camshafts on the cylinder head.
Use care not to confuse the intake camshaft with the
exhaust one. The intake camshaft has a slit on its rear end
for driving the crankshaft position sensor.

(3) Install the crankshaft sprocket & or spacer and flange to an
end of the crankshaft, and turn the crankshaft until the
timing marks are lined up, setting No. 1 cylinder to the TDC.

(4) Set the camshafts so that their dowel pins are positioned at

top.

Y BEARING CAP INSTALLATION

i} According to the identification mark stamped on top of each
bearing cap, install the caps to the cylinder head. Only “L”
or “R" is stamped on No. 1 bearing cap. Cap No. is stamped
on No. 2 to No. 5 bearing caps. No. 6 bearing cap has no
stamping.

I: For intake camshaft side
E: For exhaust camshaft side

(2) Tighten the bearing caps in the order shown by torquing
progressively in two to three stages.
Tighten to the specification in the final sequence.

(3) Check to ensure that the rocker arm is held in position on
the lash adjuster and valve stem end.

W CAMSHAFT OIL SEAL INSTALLATION

ITSB | e w.cargeek.ir |
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11 oL [Teld ENGINE Eﬂ:ﬁw Cylinder Head and Valves - SOHC

CYLINDER HEAD AND VALVES -- SOHC
REMOVAL AND INSTALLATION

9 5
10?% 6\\@@
15 m;3\@

S
95 Nm .
69 Lﬂﬂzgsi“ 11\% \§
- -

12

Removal steps

GADHES E SEYf head bolt
3

VVa >
Cylinder head assembly
W 4. Gasket
K ¥ 5. Retainer lock
6. Valve spring retainer
0L 7. Valve spring
8. Intake valve
B Y 9. Retainer lock
il8] VValve spring retainer
"I iR Valve spring
12. Exhaust valve
B8 LY 13. Valve stem seal
14. Valve spring seat
K Y 15. Valve stem seal
16. Valve spring seat
17. Intake valve guide
18. Exhaust valve guide
iEl Intake valve seat
W8] Exhaust valve seat
21. Cylinder head

TSB ReViSiOHWWW_Cmeek.ir I
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. k.i
Tl ENGINE m\ﬁ% car veli%delrr Head and Valves = SOHC 11C-75

REMOVAL SERVICE POINTS
PRECAUTION FOR REMOVED PARTS

(1) Keep removed parts in order according to the cylinder
number and intake/exhaust.

MD998051
OPTIONAL

W% CYLINDER HEAD BOLT REMOVAL

i} Using the special tool, loosen the cylinder head bolts.
Loosen evenly, little by little.

M RETAINER LOCK REMOVAL

(1) Using the special tool, compress the spring.

(2) Remove the retainer locks.
Keep removed parts in order according to the cylinder

number and intake/exhaust.

4[M% VALVE STEM SEAL REMOVAL
(1) Do not reuse valve stem seal.

6EN0718
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ww.cargeek.ir
rTel: ENGINE M Cvlinder Head and Valves — SOHC

6ENQ719

Valve seat
contact

Margin

l

IE.—

T

| A

1 ANPGE

Guide O.D.

1 AE

INSPECTION

CYLINDER HEAD

(1) Check the cylinder head gasket surface for flatness by
using a straightedge in the directions of A through € shown
in the illustration.

Standard value: 0.05 mm [{TFY in.)
Limit: 0.2 mm ] in.)
(2) If the service limit is exceeded, correct to meet the
specification.
Grinding limit: W mm KL in.)
Caution

“ Total resurfacing depth of both cylinder head and
cylinder block.

Cylinder head height (Specification when new):
89.9 - 90.1 mm (3.539 — 3.547 in.)

VALVE

B Check the valve face for correct contact. If incorrect, reface
using a valve EIEWE The valve seat contact should be
maintained uniform at the center of the valve face.

(2) If the margin exceeds the service limit, replace the valve.

Standard value:
Intake 1.2 mm KLY in)
Exhaust 2.0 mm {{IE in))
Limit:
Intake 0.7 mm §FL in))
Exhaust 1.5 mm [{IF in.)

VALVE SPRING

) Measure the free height of spring and, if it is smaller than
the limit, replace.

Identification color: White
Standard value: 49.8 mm (1.961 in.)
Limit: 48.8 mm (1.922 in.)

(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value: 2* or less
Limit;: Max. 4"

VALVE GUIDE

(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide or
valve, or both.

Standard value:
Intake 0.02  0.06 mm EIDE = BIFZ! in.)
Exhaust 0.05 - 0.09 mm ¥y — NIEE in.)
Limit:
Intake 0.10 mm KX in.)
Exhaust 0.15 mm (D in.)

TSB Revision yww.cargeek.ir |
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Tl ENGINE SMEEYEE

11C-77

Cylinder Head and Valves - SOHC

BENO4AS

0.5 - 1 mm JePIoE= [EE TN

7

Cut away \
\\\\\\5 __é[ll-'! mm

in)
7

I NO2 /g

AN\

UL

Height of
seat ring ‘

Oversize |1.D. _] 4
-
1 dYF
IRemoval Installation
Press Press

MD998119

Push rod 7 01

E -

Valve
guide

Valve
guide

BENOSA

VALVE SEAT RECONDITIONING PROCEDURE

i} Before correcting the valve seat, check for clearance
between the valve guide and valve and, if necessary,
replace the valve guide.

(2) Using the special tool or seat grinder, correct to obtain the
specified seat width and angle.

(3) After correction, valve and valve seat should be lapped with
a lapping compound.

VALVE SEAT REPLACEMENT PROCEDURE

i} Cut the valve seat to be replaced from the inside to thin the
wall thickness. Then, remove the valve seat.

(2) Rebore the valve seat hole in the cylinder head to a selected
oversize valve seat diameter.

Seat ring hole diameter: See “Service Specifications”
on page ikl[«&l]

(3) Before fitting ttie valve seat, either heat the cylinder head
up to approximately &I EXYHS or cool the valve seat in
liquid nitrogen, to prevent the cylinder head bore from
galling.

(4) Using a valve seat cutter, correct the valve seat to the

specified width and angle.
See “VALVE SEAT RECONDITIONING PROCEDURE”".

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Using the special tool and a press, remove the valve guide
toward cylinder head gasket surface.

(2) Rebore valve guide hole to the new oversize valve guide
outside diameter.
Valve guide hole diameter: See “Service Specifica-
tions” on page ik[*&I[]

NOTE
Do not install a valve guide of the same size again.

(3) Using the special tool, press-fit the valve guide, working
from the cylinder head top surface.

(4) After installing valve guides, insert new valves in them to
check for sliding condition.

(5) When valve guides have been replaced, check for valve
contact and correct valve seats as necessary.

TSB Revigigvw.cargeek.ir
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IN1C-78 LIe]ld ENGINE SEFFE  Cylinder Head and Valves = SOHC

INSTALLATION SERVICE POINTS
. "WYX VALVE STEM SEAL INSTALLATION
sy
Valve ?; %

(1) Install the valve spring seat.
spring

seat

(2) Using the special tool, install a new stem seal to the valve
guide.

Caution
Do not reuse the valve stem seal.

"I VALVE SPRING WEIZYAWNIGL

@ Direct the valve spring end with identification color end

Spring _ _
Identification ?@mtamer toward the spring retainer.
color

"' RETAINER LOCK INSTALLATION

(1) Using the special tool, compress the valve spring and insert
the retainer lock into position.

|TSB Revision B "
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ITel¥ ENGINE aﬁﬂﬁ ‘ %ylindler Head and Valves - SOHC 11C-79

:}_'I: CYLINDER HEAD GASKET IDENTIFICATION
Identification mark:

Identification mark

O 0A~0 4G 63 63
D) g T ... 64
Caution

Do not apply sealant to cylinder head gasket.

BLNO5 4L

N{ CYLINDER HEAD BOLT INSTALLATION

i} Tighten the cylinder head bolts in the sequence shown.
Each bolt should be tightened in two to three steps,
torquing progressively. Tighten to the specified torque in
the final sequence.

o

Camshaft sprocket side

BENO546)

MD998051-01
mOPTIONAL\

B6EN0560

TSB Revistw.cargeek.ir I
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18C-80 rlel® ENGINE mﬁd\/wv&'ﬁiﬁg%reel-ﬁ% and Valves — DOHC

CYLINDER HEAD AND VALVES DOHC
REMOVAL AND INSTALLATION

” 80 ft.lbs.

Removal steps

HE L 1. Cylinder head bolt
2. Washer
3. Cylinder head assembly
Y 4. Gasket
R Y 5. Retainer lock

6. Valve spring retainer
.7, Valve spring
8. Intake valve
oY JH M. Retainer lock

ilsl Valve spring retainer
»B¢ il Valve spring
2. Exhaust valve
4Co> wA4 13. Valve stem seal
4. Valve spring seat

5. Valve stem seal
%6. Valve spring seat
17. Intake valve guide
18. Exhaust valve guide
19. Intake valve seat

#0] Exhaust valve seat
¥kl Cylinder head

BENO196]
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Pel? ENGINE ZREFEY CAYREH Head and Valves - DOHC

1§1C-81

=i
Z\\

ARS
0

MD998051-01
OPTIONAL

A &S < £
ﬁb/:%lﬁlf i F 6EN019/7

REMOVAL SERVICE POINTS
gLw CYLINDER HEAD BOLT REMOVAL

(1) Using the special tool, loosen the cylinder head bolts.
Loosen evenly, little by little.

W8 RETAINER LOCK REMOVAL

(1) Using the special tool, compress the spring.

(2) Remove the retainer locks.
Keep removed parts in order according to the cylinder
number and intake/exhaust.

8[¥8 VALVE STEM SEAL REMOVAL
i Do not reuse the stem seals.

INSPECTION

i} Only features differing from the single camshaft engine are
described in the following. (Refer to Pages 1 ([N

TSB Revigionw.cargeek.ir Il
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rTel3 ENGINE SERPBRVWEIREERGedd and Valves - DOHC

1RC-82

CYLINDER HEAD

Cylinder head height (when new):
131.9 1321 mm (5.193 = 5.201 in.)

VALVE
Margin:
Intake K mm KELE in))
Exhaust 1B mm ELE in.)
Limit:
Intake 0.7 mm [EFL in.)
Exhaust K. mm {EL in.)

VALVE SPRING

Free height: 48.3 mm (% in.)
Limit: 47.4 mm (KIS in)
Squareness: 1.5” or less

Limit: Max. 4”

VALVE GUIDE

Valve guide to valve stem clearance:
Intake 0.02 — 0.05 mm [EIIIs - UDIPL in))
Exhaust 0.05 — 0.09 mm [Py - UIEE in.)
Limit:
Intake 0.10 mm @D in.)
Exhaust 0.15 mm [EQ]E in.)

VALVE SEAT RECONDITIONING PROCEDURE

i} Refer to Page ili @@ noting that the only difference is in
the special tool (Cutter).

6EN049 T
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ITeld ENGINE EE%I C?/Imder Head and Valves - - DOHC M1C-83

. VALVE SEAT REPLACEMENT PROCEDURE

i) Refer to Page 1 {3 noting that the only difference is in
the reboring size.

Intake valve seat hole diameter

0.3 mm {JF:iin.) O.S. ... X 3533 mm
(1.3898 — | EEIE in.)
0.6 mm ®FLin) O.S. ..., 35.60  35.63 mm
(1.4016 J1,4023411H!
Exhaust valve seat hole diameter
0.3 mm {F:iin.) O.S. ..., I 33.33 mm
(1.3110 J1.3122011 !
0.6 mm ®FZ!in.) O.S. ... kX 33.63 mm
19.5 mm O (1.3228 —]1.32400119)
t768in) VALVE GUIDE REPLACEMENT PROCEDURE

(1) Refer to Page ili 8@ noting that there are differences in
the diameter of the valve guide hole as well as in the

guide’s installed height.
j Valve Guide Hole Diameter

0.05 mm @ in.) O.S. ... 12.05 -~ 12.07 mm
(.474484 475201B)
A 6EN0203 0.25 mm [m |n) OS. ... i 12.27 mm
{.482384 483 WI1N
050 mm % in.)) O.S. ... iPAIE 12.52 mm
MD998737-01 EEAREEPE in)
INSTALLATION SERVICE POINTS
Jalve Y VALVE STEM SEAL INSTALLATION
Valve sorin [ | | (1) Install the valve spring seat.

Pring \ (2) Using the special tool, install a new stem seal to the valve

seat )
\E a | guide.
i Caution

Do not reuse the valve stem seal.

6EN0206

Y VALVE SPRING INSTALLATION
rseﬁgi’;]ger (1) Install the valve spring so that its end with identification

u@mﬁ@ color is positioned on the rocker arm end.

color

Stem seal

-E'! Spring seat

6EN0437
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INRC-84 rTel3 ENGINE MERYEEWWoHirgeeHead and Valves  DOHC

Y RETAINER LOCK INSTALLATION

@ Using the special tool, compress the valve spring and insert
the retainer lock into position.

N CYLINDER HEAD GASKET IDENTIFICATION
Identification mark:
D 2-20° 16A1G61
. o (®) 2 0 HelXx
|dentification
mark
o
6END209

YL CYLINDER HEAD BOLT INSTALLATION

&M= Camshaft sprocket side (1) Tighten the cylinder head bolts in the sequence shown.

. Each bolt should be tightened in two to three steps,
ﬁ p Fl K H torquing progressively. Tighten to the specified torque in
O O O O O the final sequence.

"0 0 O O O
2 5 7

10 4

I ——

MD998051-01
OPTIONAL

6EN0210

| TSB Revision I
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el ENGINE =EEVES CaHSifikdhse, Silent Shaft and ol 2T MC-85

#:{61M1 CASE, SILENT SHAFT AND OIL PAN
REMOVAL AND INSTALLATION

1

43 Nm
31 ft.lbs.

1
é 3 16
10 37Nm
14 Py 27 ft.lbs.
< 1
<)
P |
24 Nm
17 ft.lbs. 24 Nm
17 ft.lbs.
9
19 Nm I
14 ft.lbs. ey
40 i
Removal steps
1. Oil filter
2. Oil cooler bolt***
3. Oil cooler***
4. Drain plug
5. Drain plug gasket 7 Nm
WYL 6. Oil pan 5 ft.lbs.

7. Oil screen
8. Oil screen gasket &s—;gﬁ":mh

E L 9. Flange nut T—
il Oil pump sprocket**

8 (JUCK 1. Plug
12. O-ring

KR X 13. Flange bolt
14. Qil filter bracket
15. Qil filter bracket gasket

Y€ 16. Front case

17. Front case gasket NOTE
18. Silent shaft, left** & i DOHC
19. Silent shaft, right** 1 Engine with silent shafts
A X v Silent shaft, front bearing** ==y Engine with turbocharger
M3% YO 7El Silent shaft, rear bearing. left** sEEs  Engine without silent shafts
Rg il 22. Silent shaft, rear bearing, right** wlkkE&E Engine with air-cooling type oil cooler

EENOS33)

‘ — ;
| TSB Revisign cargeek ir |
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J Il ENGINE mﬁww%%ﬁg@%;irsnent Shaft and Oil Pan

. M4
=Y

)
7%
il
4!
h
45 Nm
33 AR
i &
(D)
HEEE 55 Nm [ﬂ
40 e
55 Nm
40 i{ArA
NOTE
i 1 DOHC
7= i Engine with silent shafts

=X j Engine with turbocharger
FeeEi) Engine without silent shafts
ukEEEE Fngine with air-cooling type oil cooler

17 Nm
12 ft.Ibs.

12

33 Nm *xx 3
Rt — 18 {3

il Oil cooler by-pass valver*+**

T 2. Oil pressure switch

NI 3. Oil s gauge unit
a Relief plug
aasket

Relief spring
7. Relief plunger
8. Ol filter bracket
9. Oil pump cover
il] Oil pump shaftx***
ol 11. Oil pump driven gear
1) 12. Oil pump drive gear

{L{'ﬁ I shaft oil seal**
I8 Front case
18. Check valve

19. Oil jet
20. Gasket

BENOS2Y
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Tels ENGINE SHEEPBM CRIERCEdLe, Silent Shaft and Oil Pan MC-87

Serviﬂol Service tool REMOVAL SERVICE POINTS
W% oL PAN REMOVAL

(1) Remove the all oil pan bolts.
(2) Drive in the service tool between the cylinder block and oil
pan.

NOTE
Never use a screwdriver or chisel, instead of the service
tool, as a deformed oil pan flange will result in oil leakage.

W FLANGE NUT REMOVAL
(ENGINE WITH SILENT SHAFTS)

8 Remove the plug on the side of the cylinder block.

(2) Insert a Phillips screwdriver [shank diameter 8 mm (¥ Ii8}
into the plug hole to lock the silent shaft.

(3) Loosen the oil pump sprocket flange nut.

{8 PLUG REMOVAL

(1) If the plug is too tight, hit the plug head with a hammer two
to three times, and the plug will be easily loosened.

Engine with SIFEI . . gy FLANGE BOLT REMOVAL
NSRS ‘@“ oY\l ¢ (ENGINE WITH SILENT SHAFTS)
) ¢ /
=\ \QSS/// \ § ) Referring to BLI§ @1 lock the silent shaft.
AN \[ $ N \ (2) Loosen the flange bolt.
& -

9
& AN Q\

[Engine without silent shafts W)J8 FLANGE NUT REMOVAL
Front (ENGINE WITHOUT SILENT SHAFTS)

(1) Clamp the oil pump shaft end in a vise.

Oil pump
sprocket

BENO339
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rTef ENGINE meW%r%%q%a%ﬁ',i%ilent Shaft and Oil Pan

Engine without silent shafts

N

MD998371-01

bearing

3EN0166|

6EN0207

Engine with silent shaft Rear
N

MIT304204

bearing

AN

3END167

(2) Remove the oil pump sprocket nut.

gZ% SILENT SHAFT FRONT BEARING REMOVAL
(ENGINE WITH SILENT SHAFTS)

Using the special tool, remove the silent shaft front bearing
from the cylinder block.

NOTE
Be sure to remove the front bearing first.
If it has not been removed, the Rear Bearing Puller cannot

be used.

da% LEFT SILENT SHAFT REAR BEARING REMOVAL
(ENGINE WITH SILENT SHAFTS)

Using the special tool, remove the left silent shaft rear
bearing from the cylinder block.

Wt REAR BEARING REMOVAL
(ENGINE WITH SILENT SHAFTS)
Using the special tool, remove the right silent shaft rear
bearing from the cylinder block.

INSPECTION
FRONT CASE

(1) Check oil holes for clogging and clean if necessary.

(2) Check left silent shaft front bearing section for wear,
damage and seizure. If there is anything wrong with the
section, replace the front case.

(3) Check the front case for cracks and other damage. Replace
cracked or damaged front case.

OIL SEAL

(1) Check the oil seal lip for wear and damage. Replace the oll
seal if necessary.

(2) Check the oil seal lip for deterioration. Replace the oil seal if
necessary.

TSB Revision
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'Tel: ENGINE SEEYE — Front Case, Silent Shaft and Oil Pan 11C-89

Engine with silent shafts

\

DENQ

6LU00 13

Q0 Q. Q. Q

o 0 000

Valve

BENQS3Y

Engine with silent shafts

Socket wrench

Front case

GENER

SILENT SHAFT (ENGINE WITH SILENT SHAFTS)

(1) Check oil holes for clogging.

(2) Check journal for seizure, damage and contact with bearing.
If there is anything wrong with the journal, replace silent
shaft, bearing or front case assembly.

(3) Check the silent shaft oil clearance. If the clearance is
excessively due to wear, replace the silent shaft bearing,
silent shaft or front case assembly.

Standard value:
Front
Right 0.03  0.06 mm [ QEF:-- OIPZ! in))
Left 0.02  0.05 mm @ IIEE DKL in.)
Rear
Right  0.05  0.09 mm [ I - LIELE in)
Left 0.05 - 0.09 mm [@I¥I KDEE in.)

OIL PUMP

i} Assemble the oil pump gears in the front case and rotate
them to ensure smooth rotation with no looseness.

(2) Ensure that there is no ridge wear on the gear contact
surface of the front case and the oil pump cover.

(3) Check the side clearance

Standard value:
Drive gear 0.08  0.14 mm [IEY — LDEE in)
Driven gear  0.06 - 0.12 mm [{{IFZ]-- LDLY in.)

OIL COOLER BYPASS VALVE
(ENGINE WITH AIR COOLING TYPE OIL COOLER)

i} Make sure that the valve moves smoothly.
(2) Ensure that the dimension (L) measures the standard value
under normal temperature and humidity.

Standard value {(BE 34.5 &3 in.)

(3) The dimension must be the standard value when measured
after the valve has been dipped in Ke PEPAES oil.

Standard value (BF 40 mm (1.57 in.) or more

INSTALLATION SERVICE POINTS

"L SILENT SHAFT OIL SEAL INSTALLATION
(ENGINE WITH SILENT SHAFTS)

k32 Revidlow.cargeek.ir
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11C-90 rTeld ENGINE ZMEERYE — Front Case, Silent Shaft and Oil Pan
_!:L OIL PUMP OIL SEAL INSTALLATION
¥ Socket
wrench
Oil seal
Front case
GENQ494!
& 'H' CRANKSHAFT FRONT OIL SEAL INSTALLATION
i} Using the special tool, install the crankshaft front oil seal
% into the front case.
MD998375-01
Oil seal
Front case
Y /
_JIal Ia] =
- = 6EN0579

lignment
\\ mark

6LU001E

6EN0408

Y OIL PUMP DRIVEN GEAR Ji OIL PUMP DRIVE GEAR
INSTALLATION

&} Apply engine oil amply to the gears and line up the
alignment marks.

YL FLANGE NUT INSTALLATION
(ENGINE WITHOUT SILENT SHAFTS)

Caution
Before installing the flange nut, apply an appropriate
amount of oil to the seating surface.

@ Clamp the oil pump shaft end in a vise.

(2) Tighten the oil pump sprocket nut to the specified torque.

TSB Revision
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rTeld ENGINE MEEVEE - Front Case, Silent Shaft and Oil Pan

www.cargeek.ir

11C-917

X9y sealant

BENQ22T

Sealant

REN009S

Engine with silent shafts

I

M D9I983 73-U TEENO5S

Engine with silent shafts

MD998374-01

6END20E

™

SEALANT APPLICATION TO OIL PRESSURE GAUGE

Pré
UNIT

i} Coat the threads of the oil pressure gauge unit with sealant
and install the unit using the special tool.

Specified sealant: &l ATD Part No. 8660 or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.

2. Avoid an OYEGEFINTOINT]

Y SEALANT APPLICATION TO OIL PRESSURE
SWITCH

i} Coat the threads of the oil pressure switch with sealant and
install the switch using the special tool.

Specified sealant: &l ATD Part YEELIHL or equivalent

Caution
1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.

UL RIGHT SILENT SHAFT REAR BEARING INSTALLA-
TION (ENGINE WITH SILENT SHAFTS)

&8 Apply engine oil to the outer surface of the bearing.

(2) Using special tools, install the right rear bearing. Make sure
that the oil hole of the bearing is aligned with the oil hole of
the cylinder block.

e LEFT SILENT SHAFT REAR BEARING INSTALLA-
TION (ENGINE WITH SILENT SHAFTS)

i} Install the special tool (Guide Plate) to the cylinder block.
(2) Apply engine oil to the rear bearing outer circumference and
bearing hole in the cylinder block.

TSB Revistoww.cargeek.ir
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11C-92 'Tel: ENGINE HEEFYZE - Front Case. Silent Shaft and Oil Pan

[Engine with silent shafts

‘ (3) Using the special tool, install the rear bearing.
NOTE

MD998374-01 The left rear bearing has no oil holes.
MD998373-01
Rear
MB990938-01 bearing
GEN05/8|

Engine with silent shafts

MD998373-01

MB990938-01

Cylinder’
block

™I  SILENT SHAFT FRONT BEARING INSTALLATION
(ENGINE WITH SILENT SHAFTS)

i} Using the special tools, install the front bearing.

BENO5S86

YL FRONT CASE INSTALLATION

W} Set the special tool on the front end of the crankshaft and
apply a thin coat of engine oil to the outer circumference of
the special tool to install the front case.

(2) Install the front case assembly through a new front case
gasket and temporarily tighten the flange bolts (other than
those for tightening the filter bracket).

TSB Revision v\ cargeek.ir
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el ENGINE SEE¥EE  Front Case, Silent Shaft and Oil Pan 11C-93

i L=40(157) L_30 L=20 (3) Mount the oail filter bracket with oil filter bracket gasket.
(1.18)*1 (79) Then, install the four bolts with washers.

(4) Tighten the bolts to the specification.

NOTE
057 ‘9 , (1) The bolt marked with & in the illustration differs in
> tightening torque.
(2) The bolt marked with # in the illustration is for engine
without silent shafts only.

y L=2

T N

- Bolt length [E® N O
L with silent shafts 1 X FLANGE BOLT INSTALLATION

(ENGINE WITH SILENT SHAFTS)

(1) Insert a Phillips screwdriver into the hole on the left side of
the cylinder block to lock the silent shaft.

(2) Secure the oil pump driven gear on the left silent shaft by

IiﬂIine with silent shafts
NSY X tightening the flange bolt to the specified torque.

3 & X
14‘

N PLUG INSTALLATION

(1) Install a new O-ring in the groove of the front case.
(2) Using the special tool, install the plug and tighten to the
specified torque.

YL’ FLANGE NUT INSTALLATION
(ENGINE WITH SILENT SHAFTS)

(1) Referring to AL &M lock the silent shaft.
(2) Tighten the flange nut to the specified torque.

FANCEER

TSB Revisiww.cargeek.ir
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11C-94 rTels ENGINE mPENWwfgﬁr%%gg,'igilent Shaft and Oil Pan

L OIL PAN INSTALLATION

i} Clean both mating surface of the oil pan and the cylinder
block.

(2) Apply a 4 mm §I§ in.) wide bead of sealant to the entire
circumference of the oil pan flange.

Specified sealant:
MITSUBISHI GENUINE PART No. {DEXEEE or
equivalent
(3) The oil pan should be installed in 15 minutes after the
application of sealant.

Groove portion
Bolt hole
portion

GEN(D1

B Note that the bolts at the location shown are different in
[~ Crank pulley side length from the others.

10 mm long bolts

o e e =y
Oil pan viewed from bottom BENO4A
TSB Revision
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[Tef3 ENGINE SEEFE - Piston and Connecting Rod IN1C-95

PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

&
Removal steps

1. Nut 2
LR 3L 2. Connecting rod cap

3. Connecting rod bearing © 1— 52Nm

Y 4. Piston and connecting rod assembly 38 ft.Ibs.
5. Connecting rod bearing

¥ 6. Piston ring No. 1

¥ 7. Piston ring No. 2

3L 8. Qil ring

R (LY 9. Piston pin

iy Piston

o
D IBolt

BENO526]
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1HC-96

tTe]ld ENGINE SNEE

w.cargeek.ir
Piston and {ohnnrsiire Rod

Cylindemumber

[ZENOAA¢]

dfGN pin setting
0oMMI1 121694 1

- B
SN

Piston pin

%B( Front mark
N, i
i

%! .Cor:rlch)ithg rodil

ront mark

Base —|

V7 X,

[/ENO426

REMOVAL SERVICE POINTS
WL CONNECTING ROD CAP REMOVAL

[} Mark the cylinder number on the side of the connecting rod

big end for correct reassembly.
(2) Keep the removed connecting rods, caps, and bearings in
order according to the cylinder number.

g% PISTON PIN REMOVAL

& No. Part No. Description

! MI1310734] Base

/ MI1370136 Piston Support

3 MI[131013/] Connecting Rod Guide Pin
4 M 13710138 Connecting Rod Guide Pin
3 M| 1310139 Connecting Rod Guide Pin
& M11310140) Piston Support

7 M| 1310141 Connecting Rod Guide Pin
3 MI[1310142 Piston Support

9 M[148143 Press Pin

[ﬁ 2 16943 Stop Screw

i 10396 Nut

(1) Remove the stop screw from the base.
(2) Select the correct piston support for your application (See
above). Fit the piston support onto the base. Place the base

on press support blocks.

(3) A& the press pin through the piston pin hole. Select the
correct connecting rod guide pin (See above). Thread the
guide pin onto the threaded portion of the press pin.

(4) Position the piston assembly on the piston support in the
press. With the press pin up as shown in the illustration,
insert the guide pin through the hole in the piston and
through the hole in the piston support.

(5) Press the piston pin out of the assembly.

IMPORTANT: To avoid piston damage,
1. The piston support must seat squarely against the

piston.
2. Verify that the piston pin will slide through the hole

in the piston support.
(6) Remove the piston pin from the press pin.

ITSB Revision

www.cargeek.ir |



http://www.cargeek.ir/
http://www.cargeek.ir/

e ENGINE SREEFESCABRSIH and SmEmniT Rod

11697 |

bEN0OOEH

N
NN

Press down ring 7

Q with piston U

R\\\\\\\\\\\\\\\\\\\\\\\\\\

T %

3EGR ring = sgp BLNQoAK

INSPECTION
PISTON

i} Replace the piston if scratches or seizure is evident on its
surfaces (especially the thrust surface). Replace the piston
if it is cracked.

PISTON PIN

W Insert the piston pin into the piston pin hole with a thumb.
You should feel a slight resistance. Replace the piston pin if
it can be easily inserted or there is an excessive play.

(2) The piston and piston pin must be replaced as an assembly.

PISTON RING

(1) Check the piston ring for damage, excessive wear, and
breakage and replace if defects are evident. If the piston
has been replaced with a new one, the piston rings must
also be replaced with new ones.

(2) Check for the clearance between the piston ring and ring
groove. If the limit is exceeded, replace the ring or piston, or

both.

Standard value:
No.1 0.03 — 0.07 mm {IXF: - UIPZ] in.)

b¥: SOHC 0.02 -~ 0.06 mm {IIE KDYZ! in.)
No. 2 DOHC 0.03 - 0.07 mm [IgF UDPE in.)

Limit: 0.1 mm (&I in))

(3) Install the piston ring into the cylinder bore. Force it down
with a piston, its crown being in contact with the ring, to
correctly position it at right angles to the cylinder wall. Then,
measure the end gap with a feeler gauge.

If the ring gap is excessive, replace the piston ring.

Standard value:
No. i 0.25 —- 0.40 mm DR DEEY in))

No. 2 0.35 - 0.50 mm
{.0133N 019 /R[1B! 4G61
0.20 -- 0.35 mm
2L - DEEE in) Flelx.. SOHC
0.45 - 0.60 mm
{.0177=0 0236M11B) FlelX - DOHC
0.20 - 0.40 mm
{(.00793 015 7R11B) 4G 64
oil 0.20 0.70 m m [({¥E — OPALR in.)
Limit:
No. 1, No. 2 0.8 mm { E} in.)

Oil 1.0 mm [EE in.)

CRANKSHAFT PIN OIL CLEARANCE
(PLASTIC GAUGE METHOD)
(1) Remove oil from crankshaft pin and connecting rod bearing.

(2) Cut the plastic gauge to the same length as the width of
bearing and place it on crankshaft pin in parallel with its axis.

1EN0246
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tlefd ENGINE SEERBYw.dRisteakand Connecting Rod

I NO2 /|

Press pin

Base

Piston
support

ocknut

Flat piston
support

Pin depth set
location

Press pin
Piston pin

Front mark

=

'f‘ Connecting rodm
SGE pin

Front mark

L7 RA

77T

R

7EN0429

(3) MM&N the connecting rod cap carefully and tighten the bolts
to the specified torque.

(4) Carefully remove the connecting rod cap.

(5) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02 0.05 mm (@IS OIPD] in.)
Limit: 0.1 mm [ in.)

INSTALLATION SERVICE POINTS

"W PISTON PIN INSTALLATION

i} Thread the stop screw and lock nut assembly into the base.
Fit the correct piston support on the top of the base. Insert
the press pin, threaded end up, into the hole in the piston
support until the press pin touches the stop screw.

# Using the graduations on the press pin, adjust @i stop
screw to the 3Eif shown below.

Depth:
SOHC and Tef3% DOHC 56 mm (2.20 in.)
tTel'¥} DOHC 55 mm (2.17 in.)

®) Place the base on press support blocks.

(4) Slide the piston pin over the threaded end of the press pin,
and thread the correct guide pin up against it.

(5) Coat the piston pin with oil, and with the connecting rod
held in position, slide the guide pin through the piston and

connecting rod.
(6) Press the piston pin through the connecting rod until the

guide pin contacts the stop screw.
(7) Remove the piston assembly from the base. Remove the

guide pin and press pin from the assembly.

IMPORTANT: Due to production tolerance variations, it
is necessary to visually inspect the piston pin depth
after installation to verify that the piston pin is
centered. Adjust if necessary.

TSB Revision
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T3 ENGINE SREEPBR 9PRtSn and Connecting Rod ME.

(8) Check that the piston moves smoothly.

BENC29H

Y OIL RING INSTALLATION
(1) Fit the oil ring spacer into the piston ring groove.

NOTE
The side rails and spacer may be installed in either direction.

(2) Install the upper side rail.
To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into
position by finger. See illustration.
Caution
Do not use piston ring expander when installing side
rail.

(3) Install the lower side rail in the same procedure as
described in step (2).

(4) Make sure that the side rails move smoothly in either
direction.

Y’ PISTON RING NO. 2 li PISTON RING NO. 1 IN-
STALLATION

(1) Using a piston ring expander, fit No. 2 and then No. 1 piston
ring into position.
NOTE
(1) Note the difference in shape between No. 1 and No. 2
piston rings.
(2) Install piston rings No. 1 and No. 2 with their side having
marks facing up (on the piston crown side).

[ﬂﬂmu
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11C-100

rTeld ENGINE =EEVEEwWw RPistoeeland Connecting Rod

DOHC

Non-turbo Turbo

_]_":) C} No. 1

J\

BEN0O49/

Upper side No. 1
rail AN
~N,
Crankshaft \
pulley
side «

No. 2 ring 'ty == *Lower BGE
and spacer gap rail
BLNQSAO!
Timing belt
side,

1 w7

Cylinder No

DENQOST

1EN027¢

"I PISTON AND CONNECTING ROD INSTALLATION

(1) Liberally coat engine oil on the circumference of the piston,
piston ring, and oil ring.

(2) Arrange the piston ring and oil ring gaps (side rail and
spacer) as shown in the figure.

(3) Rotate the crankshaft so that the crank pin is on the center
of the cylinder bore.

(4) Use suitable thread protectors on the connecting rod bolts
before inserting the piston and connecting rod assembly
into the cylinder block.

Care must be taken not to nick the crank pin.

(5) Using a suitable piston ring compressor tool, install the

piston and connecting rod assembly into the cylinder block.

3L CONNECTING ROD CAP INSTALLATION

&} Verifying the mark made during disassembly, install the
bearing cap to the connecting rod. If the connecting rod is
new with no index mark, make sure that the bearing locking
notches come on the same side as shown.

(2) Make sure that the connecting rod big end side clearance
meets the specification.

Standard value: 0.10
Limit: 0.4 mm @[S in.)

0.25 mm [{IkE DDEE in.)

TSB Revision
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N1C-102 PTel3 ENGINE ZREEYEW CraSRA Hiywheel and Drive Plate

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE
REMOVAL AND INSTALLATION

135 Nm

2! 98 1t |bs |

=

08 [Ty —

6 :‘ﬂﬂ! !. =

i

Y

135 Nm
98 ft.1bs.

«x+ 53 Nm
22 — 38t Ibs.

23 * X KK

cxxx 68 Nm
22— 49 t.Ibs.

9 * KX KK

10 LR R X

* K KKK

* KK XK 11 9
Removal steps 14. Drive plate*
il Flywheel bolt il Crankshaft adapter*
2. Flywheel 16. Rear plate
3. Ball bearing* 17. Bell housing cover
4. Drive plate bolt** 18. Oil seal case
5. Adapter plate** 19. Gasket
6. Drive plate** 3 20. Oil separator ,’,}‘OTE )
7. Crankshaft bushing** "W 21. Oil seal = | Rear wheel drive
8. Drive plate bolt 22. Bearing cap bolt ., 'Frontwheel drive
19]. Adaptelr plate % %i %eariEghc?tpb - i 'Dsgﬂg
il® Drive plate ; . Crankshaft bearing (lower N
11. Cransz)haft bushing ) J25. Crankshaft 9 ) WEEEE DOHC Turbo for ECLIPSE
12. Drive plate bolt* .0 26. Crankshaft bearing (upper)
13. Adapter plate* 27. Cylinder block SAOLYE
TSB Revision
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Tels ENGINE ZREIVESY-CELRR M, Flywheel and Drive Plate 1 iIOHI'E.

INSPECTION
Plastic gauge CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD)
(1) Remove oil from the crankshaft journals and crankshaft
bearings.

(2) Install the crankshatft.
(3) Cut the plastic gauge to the same length as the width of the
bearing and place it on the journal in parallel with its axis.

ﬁamm.-n!
I

(4) Install the crankshaft bearing cap carefully and tighten the
bolts to the specified torque.

(5) Carefully remove the crankshaft bearing cap.

(6) Measure the width of the plastic gauge at its widest part by
using a scale printed on the plastic gauge package.

Standard value: 0.02  0.05 mm (@IQf UIFD in.)
Limit: 0.1 mm [{EIZ! in.)

1 =mmi‘
E CYLINDER BLOCK

C
A =2 i F (1) Visually check for scratches, rust, and corrosion.
Use also a flaw detecting agent for the check. If defects are
=G evident, correct, or replace.
—_ (2) Using a straightedge and feeler gauge, check the block top
74 surface for QEIRERIA Make sure that the surface is free

from gasket chips and other foreign matter.
Standard value: 0.05 mm [{I¥1E in.)

Limit: 0.1 mm {EIZ! in.)
;‘],M.,[,J (3) If the distortion is excessive, correct within the allowable
limit or replace.
Grinding limit: 0.2 mm (EDE in.)
The total resurfacing depth of both cylinder block
and mating cylinder head is 0.2 mm EDE in.) at
maximum.
Cylinder block height (when new):
4G6% 274.9 — 275.1 mm
(10.823310.83 LW
4G63 283.9 = 284.1 mm
(11.177 - - 11.185in.)
4G 64 289.9 - 290.1 mm
(11.413 — 11.421 in.)

TSB Revision
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11C-104 ITel3 ENGINE SEEPEVW\eGAKSRaK. IEMTT™ and Drive Plate

(4) Check cylinder walls for scratches and seizure. If defects
G | are evident, correct (rebore to an oversize) or replace.
(AL ) (5) Using a cylinder gauge, measure the cylinder bore and
\B} / cylindricity. If worn badly, correct the cylinder to an oversize
and replace the piston and piston rings. Measure at the
@]
12mm 4 points shown in illustration.
(47in.) Standard value:
Center Q Cylinder I.D.
4G617
Bottom 82.30 — 82.33 mm (3.2402 - 3.2413 in.)
BEND553 4G63!
85.00  85.03 mm (3.3465  3.3476 in.)
86.50  86.53 mm (3.4055  3.4067 in.)
Cylindricity 0.01 mm (®IIZ in.)
BORING CYLINDER
i} Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.
Piston size identification
Size Identification mark
0.25 mm [ in.) O.S. 0.25
0.50 mm ¥ in.) O.S. 0.50
| | 0.75 mm [k in.) O.S. 0.75
: 106 mm [ in.) O 1.00
S —
i NOTE

Size mark is stamped on the piston top.

h (2) Measure outside diameter of piston to be used. Measure it
I rust . . .
i — in thrust direction as shown.

Piston A8} ol direction / '
-1 (3) Based on the measured piston O.D. calculate the boring
finish dimension.

SaN Boring finish dimension — Piston O.D. &=
(clearance between piston ®X»} and cylinder) -
0.02 mm ® DI in.) (honing margin)

(4) Bore all cylinders to the calculated boring finish dimension.

Caution

To prevent distortion that may result from temperature
rise during honing, bore cylinders, working from No. 2
to No. 4 to No. 1 to No. 3.

(5) Hone to final finish dimension (piston O.D. & clearance
between piston O.D. and cylinder).
(6) Check the clearance between piston and cylinder.

Clearance between piston and cylinder:
LlelX! SOHC
0.01  0.03 mm [&QDE! KDDEP: in.)
tIelx! DOHC T/C
0.03 — 0.05 mm [KgF: - OIPd in.)
4G61.34G63Mbel [oNN4G64
0.02  0.04 mm |@I0EE KGDEE in.)

NOTE
When boring cylinders, finish all of four cylinders to the
same oversize. Do not bore only one cylinder to an oversize.

TSB Revision
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'Tel: ENGINE SEEYE Crgankshaft, Flywheel and Drive Plate 11C-105

Grooved
Grooveless {
% Upper bearing

(for No.
Lower bearing

(for No. /Grooveless

Upper and lower bearings
(for No. 3) SRENCY 2 |

3EN0022

EENU23 1

INSTALLATION SERVICE POINTS
LU CRANKSHAFT BEARING IDENTIFICATION

(1) The upper bearings (on the cylinder block side) for Nos. (I
4 and 5 journals are provided with oil groove.

(2) The lower bearings (on the cap side) for Nos. 1, 2, 4 and 5
journals are not provided with oil groove.

(3) Y\e¥& bearings are flanged and provided with no groove.
Common bearings are used on the cap side and cylinder
block side.

"I’ BEARING CAP INSTALLATION
(1) Check the bearing cap for the identification mark before it is
installed.

(2) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct.
If the end play exceeds the limit, replace crankshaft
bearings.
Standard value: 0.05 - 0.18 mm [{[¥y - UDYA in.)
Limit: 0.25 mm [{JELE in.)
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11C-106 "Teld ENGINE mﬁfﬁv - Crankshaft, Flywheel and Drive Plate

DENOOSY

Oil separator

"] OIL SEAL INSTALLATION

" OIL SEPARATOR INSTALLATION

(1) Force the oil separator into the oil seal case so that the oil
hole in the separator is directed downward (arrow in
illustration).
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4G 6! ENV&IEVIVI\\IIVEC% Bracket 11l 07

BRACKET

Rear wheel drive and four wheel drive
1

il Engine support bracket, right ‘ 452

2. Engine support bracket, left 2 —

Front wheel drive and all wheel drive

\

65 Nm

47 ft.bs.— @, 1

60 Nm
43 ft.Ibs.
36 Nm

26 ft.Ibs.

Roll stopper bracket, front
Engine support bracket, front 87 ATy
Exhaust pipe support bracket

Roll stopper bracket, rear

el iNg |
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