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ENGINE - General Information 11A-0-5
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ENGINE - Specifications 11A-1-1

1. SPECIFICATIONS
GENERAL SPECIFICATIONS

Description Specifications

TYPO .ot e DigS€l @NQiNe
No. and arrangement ofcylinders ... ... 4 irline, longitudinal
Combustionchamber ... Swirlchamber
Totaldisplacement ... 1,795 ¢¢{109.5 cu.in.)
Cylinderhboraxstroke ... 80.6x88.0mm (3.173x 3.465in)
Compressionratio ... 216
Valve mechanism ..., Single overhead camshaft
ROCK®rarm ... ROIlET followwer type
Valve timing
Intake valve

OPEN e ressst s snsinesnnenieenns 20°BTDC

CIOSE oo e e 48°ABDC
Exhaust valve

OPEN e eicni e DAPBBDC

ClOSE .o ercrcnecici e snnssnssenensenens 28OATDC
Lubricationsystem ..., Pressure feed, full-flow filtration
Oil PUMPIYPE oo External gear type
Turbocharger ... Air-cooled
Cooling system ................cccccoceoiinniceenenenen. . YWater-cooled, electric cooling fan
Water pUmPptyPe ... Centrifugal impeller type

© Mitsubishi Motors Corporation  Oct. 1990 PWEES073
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11A-1-2 ENGINE — Specifications

SERVICE SPECIFICATIONS

mm {in.)
Standard Limit
Cylinder head
Flatness of gasketsurface ... D.05(0.0020F i *0.2 {0.008)
* Grinding is not allowed for correction.
Flatness of manifold mounting surface .............. 0.15{0.0059) ..., 0.3{0.012)
QOverall height . .. 86.9-871(3.421-3.429}
Oversize rework d|rnenS|0ns of valve gmde hoie
{both intake and exhaust)
0.05 ererrmrernessranasnanessss e 13.000 —13.068 (0.5138 - 0.5145)
.25 o e s 13.250-13.268(0.5217 — 0.6224)
Q.60 e, 13.5600-13.518{0.5315 - 0.6322)
Oversize rework dimensions of intake valve
seat ring hole
0.30 s 38.300 = 38.325 (1.5079 - 1.5089)
080 . bbb ettt e 38.600 - 38.625(1.5197 - 1,6207}
Oversize rework dimensions of exhaust valve
seat ring hole
0.30 ettt 34.300 - 34.325{1.3504 - 1.3514)
080 e e s 34.600 - 34.625(1.3622 - 1.3632)
Camshaft
Cam height
Intake ..........c.ccooevevieie e e, 31,83 (1.6468) et 41.33101.6272)
EXNAUSE .o A1.8311.8468) ..o, 41.33(1.6272)
Journal diameter ... 29.935-29950(1.1785-1.1791}
O CICANANCE ..o 0.06-0.09(0.0020 - 0.0035)
Rocker arm
L, e e 18.910—-18.928 (0.7445 — 0.7452)
Rocker arm-to-shatt clearance 0.01 - 0.05 (0.0004 — 0.0020)
Rocker shaft
0.D. 18.878 — 18.898 (0.7432 - 0.7440)
Overall length 410{16.14)
Valve
Qverall length
INTAKE ©.vvvveivieeeeceeceeee e 118,71 {4,650}
EXNAUSE .o s 117,86 (4.640)
Stermn diameter
INEEKE oo N/A: 7.960-7.975(0.3134 - 0.3140} -
T/C & Taxi: 7.930 - 7.9501{0.3122 - 0.3130)
Exhaust ..o e 2,930 —-7.950(0.3122 - 0.3130}
Face angle ......coovcvvvrvnrevnrnvenniensnorenninecenenreneene, 45% — 45°30°
Thickness of valve
head imargin)
INAKE —..oocvveeeeresieneneensinssesnnsssnenneeeeees . LBAOLOBE) e 0.7 (0.028)
EXhAUST oo snnneonsrerereeneeeeenes . LBHOLOBSY e 0.7 (0,028}
Stem-to-guide
clearance
INEEKE oo e e N/A: 0.03-0.0610.0012-0.0024) ............. 0.10{0.0039)
T/C & Taxi: 0.05-009{0.0020-0.0035) .. 0.10(0.0039)
EXRAUSE .ot 0,06 —0.08(0.0020 — 0.0035) ..o 0.15 (0.0059)
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ENGINE - Specifications

11A-1-3

mm {in.}

Standard Limit

Valve spring
Freeheight ..o e

Load/installed height
N {kg, Ibs.)/mm (in.)

Qut-of squareness
Valve guide

0.D.
Service size
Press-in temperature
Valve seat
Seat angle
Vaive contact width
Sinkage
Service size

Silent shaft

Journal diameter

Right {front)
{rear)

Left fHront) ..ot e
{rear}

Qil clearance

Right (front}
{rear)

Left {front)
{rear)

Piston
Piston-to-cylinder clearance  .......cccocorvecerveenenn,
Ring groove width
No. 1 ring
No. 2 ring

Qil ring
Service size

Piston ring
End gap
No. 1 ring
Na. 2 ring
Qil ring
Ring-to-ring groove
clearance
NO. T NG e
NO. 2ZTING oo e e e e

Service size

49.1 (1.934)

corerieereeennr e 48.1(1.895)
276 (27.6,61)/40.4(1.591)

2POMIBSS e
8.000-8.018(0.3150-0.3157}

13.06 -13.07{0.5142 - 0.5146)
0.05{0.002), 0.25 (0.010), 0.50 (0.020} over size
Room temperature

45°

0.9-1.31{0.035 -0.051)

0.2 (0.008)
0.30{0.012), 0.60 (0.024) over size

41.959-41.975(1.6519 - 1.6526)
40951 -40.967 (1.6122 - 1.6129)

18.467 — 18.480(0.7270 - 0.7276)
40.951 - 40.967 (1.6122—1.6129)

0.02 - 0.06 {0.0008 — 0.0024)
0.05— 0.09 (0.0020 — 0.0036}

0.02 - 0.05 (0.0008 — 0.0020}
0.05-0.02(0.0020 - C.0036}

80.56-8059(3.1716 -3.1728}
0.03-0.05(0.0012 —0.0020}

2.11-2131(0.0831 - 0.0839)

N/A: 2.01-2.03{0.0791-0.0799)
T/C & Taxi: 2,10 - 2,12 (0.0827 - 0.0835)

4.01-404(0.1579-0.1589)

0.2510.010), 0.50 (0.020), 0.75 {0.030), 1.00(0.039)
over size

035-050(0.0138-0.0197) ..., 0.8(0.037)
0.25--040(0.0098-0.0157} ................ 0.8(0.031)
0.25-0.45(0.0098—-0.0177) ..o 0.810.031)

0.07 - 0.09(0.0028 — 0.0039) ..cceeoiereeeraee.

N/A: 0.02-0.06 (0.0008 -0.0024) ..............
T/C&Taxi: 0.11-0.13{0.0043-0.0051} ... 0.1(0.004)

0.02-0.07(0.0008-0.0028) ................ 0.1(0.004)

0.2510.010), 0.50(0.020), 0.75 {0.030), 1.00 (0.039})
over size

0.1(0.004)
0.1(0.004)
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11A-1-4 ENGINE - Specifications

mm {in.)
Standard Lirnit

Piston pin
DD e 24,994 — 25,000 (0.9840 — 0.9843)
Connecting rod
Big end center-to-small end centerlength ... 150(5.91)
Bend ... 0,03 {0.0012)
TWISt e et 0.03(0.0012)
Big end side clearance ...........cccooceoivioevevvinnen, 0.10-0.25(0.0039-0.0098) .. .. ..o 0.4(0.0157)
Crankshaft
Endplay ..., 0.05-0.18(0.0020 - 0.0071) oo 0.25{0.0098)
Jourmnal O.D. e 57 {2.24)
Pin QLD e, 45 (1.77)
Qut-of-roundness and taper of journal —............... 0.005 {0.0002)
and pin
Concentricity of journal ..., e 0.015 {0.0006}
Oil clearance of journal ..........ccccooovieeveerre e, 0.02~-0.05(0.0008 -0.0020) .....coocvvveeieen . 0.1 (0.004)
Oitclearanceof pin ... 0.02 = 0,05 {0.0008 — 0.0020) ovovoovovoo, 0.1 {0.004)
Journal

025 U8, e 56.735-56.750(2.2337 — 2.2342)

050 U.S. e 56.485 - 66.500 (2.2238 - 2.2244)

0. 75U S, e 56.235 - 56.250 (2.2140 - 2.2146)
Pin

025 U.S. e 44.735-44.750{1.7612 - 1.7618)

050 U.S. e 44.485—44.500 (1.7514 —1,7520)

D75 UG, e 44.235-44.250(1.7415-1.7421)
Cylinder block
Cylinder LD, e 80.60 - 80.63(3.1732-3.1744)
Flatness of gasket surface ..o, 0.05{0.002} ..o, *0.1{0.004)

* Grinding is not allowed for correction.

Overallheight ... 289.95-290.06{11.4153 - 11.4193}
Flywheel
RUMOUL o ettt e st et et et et ee e e eeeeesee e cereerereieres 0.13{0.0051)
Qil pump
Side clearance

Drivegear ... 0.08-0.14(0.0037 - 0.0055}

Drvengear ..o 0.06 -0.12 (0.0024 - 0.0047)
Drive beit

Deflection ... 7-1000.28-0.39)
Thermostat

Identification mark 82"
Initial opening temperature ... 82°C {179°F)
Fully opened temperature ..., 95°C (203°F)
LTt e, 810.32) or more

NOTE

0.D.. Quter Diameter
1.D.: Inner Diameter

U.S.: Undersize Diameter

© Mitsubishi Motors Corporation OQct. 1980 PWEES073
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ENGINE - Specifications 11A-1-5

mm {in.)
Standard Limnit
Coolant temperature gauge unit
Resistance
Coolant temperature gauge element ... 80.5-117.5Q/70°C {(158°F)

21.3-26.310/116°C (239°F)
Glow control element ..., 22.3-27.3 k2 / —20°C {—4°F}
2.92 3658 k}/ 20°C (68°F}

TORQUE SPECIFICATIONS

Torque
Nm kgm ft.lbs.

Drive belt and timing belt
Water pumppulley bolt .. 9 0.9 7
Crankshaft pulley bolt ... 2B 25 18
Timing belt tensionerbolt ..., 49 4.9 35
Tensioner spacerbolt ..., 14 1.4 1A}
Timing beltidlerbolt ..........c.cco.oooiiiiiieiee. 49 4.9 35
Camshaft sprocketbolt ..., 90 9.0 65
injection pump sprocket nut .., 85 85 61
Crankshaft sprocket bolt .........coovcvciiriviirennnees. . 120 12.0 87
Oil pump SProCKET NUL ..o reeisrssserssienss DD 55 40
Silent shaft sprocketbolt ...............cccoccevieiieiien.. 37 3.7 27
Timing belt “B” tensionerholt ...........oecvoevveviieee. 19 19 14
Intake and exhaust manifolds
intake manifold bracket “A" and "B .........ccocccenn. 14 1.4 10
Intake manifold “A" bolt ... ... 14 1.4 10
Intake manifold "B" boltand nut ... 18 1.8 13
Heat protectorbolt ..o 14 1.4 10
Exhaust manifold nut

Engine without turbocharger ...........cc..cccocco...... 18 1.8 13

Engine with turbocharger ... 28 28 20
EvE Ot .o 18 1.7 12
Intake manifold bolt and nut ......c.ccoocoiieiniiniien. 18 1.8 13
Heat protector “A” bolt  .....oovvveirricrvcrniecnan. 19 1.5 11
Heat protector “B” and “C" mounting bolt  ............ 14 1.4 10
Exhaustfittingbolt andnut ... 60 6.0 43
Turbocharger bolt ... 60 6.0 43
Qil return pipe BoI ..o g 0.9 7
Relief valve ... 48 48 35
Turbocharger
Waste gate actuatorbolt ... 12 1.2 9
Coupling bolt ..o 5 0.5 4

© Mitsubishi Motors Corporstion Oct. 1990 PWEES073
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11A-1-6 ENGINE -~ Specifications

Torque
Nm kgm ft.lbs,

Water pump, thermostat, hose and pipe
Water pump bolt

MBxX 20, MB X 30 .o e 14 1.4 10
Water outlet fitting bolt .............................................. 19 1.9 14
Thermostatcase bolt .o 14 1.4 10
Coolant temperature gauge unit ..o 35 35 25
Alernatorbrace bolt ..o 14 1.4 10
Alternator support nut ..o 23 2.3 17
Rocker arm, rocker shaft and camshaft
Rocker cover bolt ... e erer e er e s et et anebesaeassbenia 6 0.6 4
Rocker shaftbolt ..., 30 30 22
Camshaft bearingcapbolt ... 20 20 14
Rocker arm adjusting screw nut ..o, . 15 1.5 11
Cylinder head, valves and valve spring
Cylinderhead bolt ... 110 11.0 80
Front case, silent shaft and oil pan
Qildrain plug ..o, 40 4,0 29
Qi pan Bolt ..o 7 0.7 5
Qil screen bolt ..ot e 19 1.9 14
Plug .. et e 24 24 17
Left sulent shaft flange bolt ........................................ 37 37 27
Oil filter bracket Bolt ..........ccccoecicecc s 19 1.9 14
Front case bolt

S8mmdiameterbolt ..o 24 2.4 17

10 mm diameterbolt ... . 31 31 22
Checkvalve ... 33 33 24
Qil coolerby-pass valve  .......ccovviiiveivrcieienn. BB 55 40
Relief plug ..o s 45 4.5 33
Qil pressure SWItCh  .........ccoovveiveereresrsceiseienn,. 10 1.0 7
Oilpumpcoverbolt ... 17 1.7 12
Piston and connecting rod
Connecting rod cap nut .. vt D2 5.2 38
Crankshaft, flywheel and drlve plate
Fiywheel bolt ..o, 135 135 98
Driveplate bolt ..o 135 136 98
Qilsealcase bolt ..o 11 1.1 8
Bearingcap bolt ..o 68 6.8 49
Cylinder block
Front roll stopper bracketbolt ... 65 6.5 47
Front engine support bracketbolt ........................... 60 6.0 40
Left engine support bracket bolt .........cccooee v 36 36 26
Rear roll stopper bracketbolt ..., 120 12.0 87

© Mitsublshi Motors Corparaticn Oct. 1390 PWEES073
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ENGINE — Specifications 11A-1-7

SEALANT
Specified sealant Quantity
Semi-circular packing .........ccccocecoeeveneeee. SM ATD Part No. 8660 orequivalent ... As required
Qil pan gasket .....ccccoerrrrercrrcrvcrecoe . MITSUBISHI GENUINE Part No. MD997110 ... As required
or equivalent
Oil pressure switch ... 3M ATD Part No. 8660 or equivalent ..o As required
Coolant temperature gauge unite ... 3M Nut Locking Part No. 4171 or equivalent ... Asrequired
© Mitsubishi Motors Corparation Oct. 1990 PWEES0?3
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ENGINE - Special Tools

11A-2-1

2. SPECIAL TOOLS

Tool Number

Name

Use

MD998051

Cylinder head bolt
wrench

Removal and instaliation of
cylinder head bolts

MD998115 Valve guide installer | Removal and installation
@ / of valve guide
MD998148 Valve seat cutter pilot | Correction of valve seat
MD998158 Valve seat cutter 45° | Correction of valve seat
{intake}
MDS598159
(exhaust)
MDS88182 Plug wrench Removal and installation of
@ front case cap plug
MDS28165 Valve seat cutter 65° | Correction of valve seat
MDg98173 Valve seat cutter 30° | Correction of valve seat
{exhaust)
MD988175
(intake)
© Mitsubishi Motors Corporation Oct, 1990 PWEES073
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11A-2-2 ENGINE - Special Tools

Tool Number Name Use
MD298285 Crankshaft front oil Guide for installation of
: seal guide crankshaft front oil seal
MD998364 Camshaft oil sealin- | Installation of camshaft oil seal
f staller
MD998371 Silent shaft bearing | Removal of silent shaft front bearing
MD998372 Silent shaft bearing | Removal of silent shaft rear bearing
% "
MD988374 Bearing installer stop-| A guide for removal and installation of silent
per shaft left rear bearing
MD998375 Crankshaft front oil Installation of crankshaft front oif seal
i} seal installer
MD998376 Crankshaft rear oil Installation of crankshaft rear oil seal
Q seal installer
© Mitsublshi Motors Coeporation Oct. 1990 PWEEN73
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ENGINE — Special Tools 11A-2-3

Tool Number Name Use
MD9928388 Injection purmp Removal of injection pump sprocket
sprocket
puller

MD998702 Connecting-rod Replacement of connecting-rod small-end
small-end bushing
bushing replacement
jiels]

MDO98705 Silent shaft bearing | Installation of silent shaft bearing
installer

MD398727 Oil pan sealer cutter | Removal of oil pan

MD998729 Valve stem seal in- Installation of valve stem seal
staller

© Mitsubishi Motors Corporstion Oct. 1980 PWEES073
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ENGINE - Drive Belt and Timing Belt

11A-3-1

3. DRIVE BELT AND TIMING BELT

REMOVAL AND INSTALLATION

Removal steps

. Drive belt {V type belt}
. Water pump pulley

pump drive pulley)
Crankshaft pulley

. Timing belt upper cover
. Timing belt lower cover
. Timing belt

. Timing belt tensioner

. Tensioner spacer

. Tensioner spring

. Timing belt iclter

. Camshaft sprocket bolt
. Camshaft sprocket

. Flange

. Injection pump sprocket nut
. Injection pump sprocket
. Bolt

. Special washcr

. Crankshaft sprocket

. Flange nut

. Oil pump sprocket

. Cover

. Flange

. Bolt

. Tensioner "B”

. Tirmng belt “B"

. Silent shaft sprocket

. Spacer

. Crankshaft sprocket "B~

Py =t i b b ok ok ko
CORXNOABRLN_CODER~-ROMN A W=

4Bo

aGo

[ R~
P —

QDo

BB R BRI NI R NS
WO~ JDMN L

. Water pump pulley (with power steering

29,

#A¢ 28,
27. Silent shaft sprocket
26 Tensioner “B”

#B4 26,
24, Bolt

#Ce 23.
22. Cover

21.
#0420
#C4 19.

18.

17. B

16.
15.
14,
. Camshaft sprocket

s a_a_a
8]

=N WEROONDOOSN

»E4
»Fe

»G4

Installation step

Crankshaft sprocket “B”
Spacer

Timing belt “B"
Flange

Oil purmp sprocket

Flange nut

Crankshaft sprocket

Special washer

olt

Injection pump sprocket
Injection pump sprocket nut
Flange

. Camshaft sprocket bolt
. Timing belt idler

. Tensioner spring

. Tensioner spacer

. Timing belt tensioner

Timing belt

. Timing belt lower cover

. Timing belt upper cover

. Crankshaft pulley

. Water pump pulley {with power steering

pump drive pulley}

. Water purmp pulley

Drive belt {V type beit)
DEMNOGE?
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11A-3-2 ENGINE - Drive Belt and Timing Belt

Tensioner

DENOGBB
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SERVICE POINTS OF REMOVAL
QA0 REMOVAL OF TIMING BELT

(1) Using chalk, etc., mark an arrow on the back of the timing
belt to indicate the direction of rotation. This is to ensure
correct installation of the belt in case it is reused.

(2) With the timing belt tensioner pushed down, tighten the
tensioner mounting bolt tempaorarity to hold the tensioner in
place.

(3} Remove the timing belt.

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. Do not immerse parts in
cleaning soivent.

{2} If there is oil or water on any part, check front case oil
seals, camshaft oil seal and water pump for leaks.

GBY REMOVAL OF INJECTION PUMP SPROCKET
{1} Use the special tool to remove the injection pump sprocket.

Caution
¢ Never give impact to the injection pump sprocket,
or a malfunction of the injection pump will resuit.

4Cd REMOVAL OF FLANGE NUT

(1} Before loosening the oil pump sprocket nut (flange nut),
remove the timing belt and then the plug at the left side of
cylinder block and insert a Phillips screwdriver [shank
diameter 8 mm {0.31 in.)] through the plug hole to keep the
left silent shaft in position.

Caution

¢ |f the nut is loosened without removing the timing
belt, the force produced by loosening the nut will be
borne by the beit and can cause damage to the cogs
of belt.

PWEES)73
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ENGINE ~ Drive Belt and Timing Belt

11A-3-3

BENOUE6

Tooth bottom

Rounded edge

Abnormal wear
{loose core wire)

BENQOG?

Canvas worn exposing rubber

Stripped
teeth

BENOOGE

@© Mitsubishi Motors Corporation Oct. 1990
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¢D) REMOVAL OF TIMING BELT “B”

{1) Using chalk, etc., mark an arrow on the back of the timing
belt to indicate the direction of rotation. This is to ensure
correct installation of the belt in case it is 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. Do not immerse parts in
cleaning solvent,

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

INSPECTION
TIMING BELTS

The timing belts must be checked closely. Should the foliowing
defects be evident, replace the belt with a new one.

(1) Hardened back surface rubber
Gilossy, non-elastic, and so hard that no mark is produced
even when scratched by fingernails.

{2} Cracked back surface rubber

(3} Cracked or separated canvas

(4} Cracked tooth bottom
}

(5} Cracked side

{68) Abnormal wear on side

NOTE
Normal belt should have clear-cut sides as if cut by a sharp
knife.

(7) Abnormal wear in teeth
Imitial stage:
Canvas on load side tooth flank worn (Fluffy canvas
fibers, rubber gone and c¢olor changed to white, and
unclear canvas texture)
Final stage:
Canvas on load side tooth flank worn down and rubber
exposed (tooth width reduced)
{8} Missing tooth

PWEES073
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11A-3-4 ENGINE - Drive Belt and Timing Belit

Spacer
Sorrs
Y,
»
}
7 / ~
~ Sitent

Sharp shaft
edge Chamfer

Qil
seal

SENDO9
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SERVICE POINTS OF INSTALLATION
#A¢ INSTALLATION OF SPACER

(1) Install the spacer with the chamfered end forward the ol
seal.

B4 INSTALLATION OF TIMING BELT “B”

(1) Ahgn 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 pulley center and the bolt center are
located as shown in the illustration.

{4) Move the tensioner “B” in the direction of arrow while
hifting with a finger to give a sufficient tension to the tension
side of timing belt. [n this condition, tighten bolt to secure
tensioner "B”. When bolt is tightened, use care to prevent
shaft from turning together. If shaft is turned together, belt
will be overtensioned.

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

{6} Press with index finger the center of span on tension side
of timing belt “B”. The bolt must deflect 5 to 7 mm (0.20 to
0.28 in}
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Crankshaft
sprocket "B”

Crankshaft

sprocket Flange Crankshaft

BEMN272
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#C4 INSTALLATION OF FLANGE AND CRANKSHAFT
SPROCKET

{1) Pay special attention to direction of flange. If it is installed in
wrong direction, a broken timing belt could result.

#»0¢ INSTALLATION OF FLANGE NUT

{1) Before tightening the flange nut, block the silent shaftin the
same way as when it was loosened.

#E¢ INSTALLATION OF TIMING BELT TENSIONER

(1} Hook the tensioner spring ends to the engine support
bracket projection and tensioner bracket.

{2) With the timing belt tensioner pushed down, temporarily
tighten the tensioner mounting bolt to hold the tensioner in
place.

#F4 INSTALLATION OF TIMING BELT

{1} Temporarily fix the tensioner at the most lower position in
the injection pump bracket siot,

{2) Remove the glow plugs. Refer to Group 16 for their
removing procedure.
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{3)
{4)

(5}

(6}

{7)

(8)
9

Turn the crankshaft to bring the No. 1 piston at the top dead
center on compression stroke.

Align the timing marks of all sprockets with their mating
marks as shown.

NOTE

If the injection pump sprocket is released, it turns about one
tooth in a counterclockwise direction. Therefore, the timing
mark of the injection pump sprocket should be aligned
when the timing belt is installed.

Install the timing belt on the sprockets in the following
sequence while taking care so that the belt is not slack
between sprockets or between sprocket and pulley.

(@ Crankshaft sprocket

(20 Timing belt idier

(3) Camshaft sprocket

(@) Injection pump sprocket

@) Oil pump sprocket

(6) Turn the crankshaft in the reverse direction by 1/2 tooth
of camshaft sprocket 10 remove the slackness of the
belt on idler side.

@ Timing belt tensioner

NOTE

To install the timing belt on the injection pump sprocket,
use an offset wrench or a similar tool and align the injection
pump sprocket timing mark with the mark on engine,

Loosen the tensioner mounting bolt 1/4 — 1/3 turn and allow
the spring tension to move the tensioner against the belt.

Turn the crankshaft counterclockwise by three teeth of the
cam sprocket from the timing mark and hold this position.
Check that the beltis in complete mesh with the sprockets.
Fix the tensioner.

Turn the crankshaft clockwise to align timing marks.
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3 4—6mm {10)Check that the belt deflects 4 — 5 mm (0.16 — 0.20 in.) when
Toely 0.16-0.200n) its midpoint is pushed by an index finger.

{11}Check that the timing marks of all sprockets are aligned.
{(12)Install the glow plugs {4 pcs.).
Refer 1o GROUP 16.

Water pump #l4¢ ADJUSTMENT OF DRIVE BELT TENSION

pulley {1) Loosen the nut for alternator support bolt.

(2) Loosen alternator brace bolt.

(3) Move the alternator to give greater tension to the belt so
that the specified deflection is obtained.

Standard value: 7.0 — 10.0 mm (0.28 — 0.39 in.)

(4) Tighten alternator brace bolt. _
{5) Tighten nut for alternator support bolt.

Alternator brace bolt

Alternator support bolt

Crankshaft pulley 600022
100 Nm * Water pump putley
10 kgm

22ftlbs.

Alternator pulley

Crankshaft pulley

600038
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4. INTAKE AND EXHAUST MANIFOLDS
REMOVAL AND INSTALLATION

<Engine without turbocharger:>

Removal steps

. Intake manifold bracket “A”
. Intake manifold bracket "B
. Intake manifold " A"

. Q-ring

. Intake manifold "B"”

. Heat protector

. Engine hanger

. Exhaust manifold

. Exhaust manifold gasket

Ll

OO~ EALN =

DING11
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11A-4-2 ENGINE - Intake and Exhaust Manifolds

REMOVAL AND INSTALLATION

<Engine with turbocharger>

Removal steps

1. Heat protector "A”

#B4 2. Eyebolt 11. Gasket
3. Gasket 12. Turbocharger assembly
4. Eyebolt 13. Gasket
B. Gasket 14. Heat protector “B*
6. Qil pipe 15. Engine hanger
7. Oil return pipe 16. Exhaust manifold
8. Gasket 17. Intake manifold
9. Heat protector “C” 18. Manifold gasket
10. Exbaust fitting 19. Relief valve

DING12
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O-ring

\

Intake manitold “B*

DING 14
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SERVICE POINTS OF INSTALLATION
#A¢ O-RING

(1} When installing the intake manifold “A”, be sure to fit four
O-rings in the intake manifold “B".

#B¢ EVEBOLT

{1) Before installing the oil pipe eyebolt (at top of the
turbocharger), fill the turbocharger with clean engine oil.

PWEES073
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5. TURBOCHARGER

DISASSEMBLY AND REASSEMBLY

AN
T
1

Disassembly steps

1. Hoseclip
2. Hose
3. Snap pin
4. Waste gate actuator
#E4 5. Coupling
QA #D4 6. Turbine housing
¢BG oG4 7. Snapring
QGO #B4 8. Turbine wheel assembly
9. Compressor caver
#A4 10. O-ring

DING15
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SERVICE POINTS OF DISASSEMBLY
QA) REMOVAL OF TURBINE HOUSING

{1) Before disassembly, put mating marks on adequate loca-
tions of the turbine housing, compressor cover and turbine
wheel assembly, noting their relative position so as to
ensure correct reassembly.

Caution
¢ When disassembling, use care not to cause damage
to the compressor wheel and turbine wheel blades.
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0BD> REMOVAL OF SNAP RING

(1) Lay the unit with the compressor cover side facing down
and using snap ring pliers, remove the compressor cover
attaching snap ring.

Caution
¢ When removing the snap ring, hold it with fingers
to prevent it from springing away.

QC) REMOVAL OF TURBINE WHEEL ASSEMBLY

(1) Remove the turbine wheel assembly, striking the cir-
cumference of the compressor cover with a plastic ham-
mer.

The turbine wheel assembly may be a little hard to remove
due to an O-ring put on the outer circumference.

CLEANING

{1} Use a clean cleaning oil commercially available. Do not use
corrosive cleaning oils as they could cause damage to some
parts.

(2) Use a plastic scraper or hard brush to clean aluminum parts.

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.
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11A-5-3

Oil passage

Turbine
wheel

Compressor
wheel

DINB16

O-ring
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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 assembiy 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 compresscr wheel for light
and smooth turning.

OIL PIPE / OIL RETURN PIPE

(1} Correct or replace the oil pipe and oil return pipe if clogged,
collapsed, deformed or otherwise damaged.

SERVICE POINTS OF REASSEMBLY
PA¢ INSTALLATION OF O-RING

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

Caution
¢ When installing the O-ring, use care not to damage
it. A damaged O-ring causes oil leaks.

$B4 INSTALLATION OF TURBINE WHEEL ASSEMBLY

(1) Assemble the turbine wheel assembly and the compressor
cover together, lining up the mating marks put at the time
of disassembly.

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

#C4 INSTALLATION OF SNAP RING

{1} Lay the assembly with the compresscr cover facing down
and fit the snap ring.

Caution
® Fit the snap ring with its chamfered side facing up.

PWEE)73
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#D¢ INSTALLATION OF TURBINE HOUSING

(1) Install the compressor cover and turbine wheel assembly to
the turbine housing, lining up the mating marks put at the
time of disassembiy.

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

®E4 INSTALLATION OF COUPLING
(1) Install the coupling and tighten to specified torque.

INSPECTION OF WASTE GATE ACTUATOR OPERATION

{1} Check that the rod moves when the following pressure is
applied using a tester.

Approx. 74.5 kPa (0.76 kg/cm?, 10.80 psi)

PWEED073
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6. WATER PUMP, THERMOSTAT, HOSE AND PIPE
REMOVAL AND INSTALLATION

Removal steps

. Water by-pass hose
. Water hose .
. Coolant temperature gauge unit
. Water outlet fitting
. Water outlet fitting gasket
. Thermostat
. Thermostat case
Thermostat case gasket
#Ad 9. Waterinlet pipe
#A¢ 10. C-ring
Timing belt covers and timing belt
{Refer to Page 11A-3-1)
11. Water pump
12. Water pump gasket

#B4

ONOUT R WN =

DENOS97
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PA¢ INSTALLATION OF WATER PIPE / O-RING

{1) With the Q-ring at the front end of water inlet pipe replaced
with a new one, apply water to its outside surface for easier
insertion into the water pump body.

NOTE
Never apply engine oil and other lubricant to the O-ring.

#B4 INSTALLATION OF COOLANT TEMPERATURE
GAUGE UNIT

{1) Apply sealant to threads.

Specified sealant:
3M Nut Locking Part No.4171 or equivalent
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11A-7-1

7. ROCKER ARM, ROCKER SHAFT AND CAMSHAFT
REMOVAL AND INSTALLATION

Removal steps

. Breather hose
. Oilfiller cap
Bolt
. Rocker cover
. Rocker cover gasket
Bolt
Bolt
Bolt
Bolt
10. Bolt
11. Rocker shaft support
#D4 12. Semi-circular packing
13. Rocker shaft
14. Camshaft bearing cap
#G4 15. Camshaft oil seal
#B4¢ 16. Rocker shaft spring
17. Adjusting screw
18. Rockerarm
#A4 19. Camshaft bearing cap
20. Camshaft

CUNOOBWN =

DENGS?
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ENGINE — Rocker Arm, Rocker Shaft and Camshaft
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INSPECTION
CAMSHAFT
(1} Measure the cam height.

Standard value: 41.83 mm (1.6468 in.)
Limit: 41.33 mm {1.6272 in.)

ROCKER ARM SHAFT

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

(2) Check the outer circumference of the portion where the
rocker arm i1s installed and replace if damage or seizure is
evident.

#A¢ INSTALLATION OF CAMSHAFT BEARING CAP

(1) Install the bearing caps in the designated position confirm-
ing the identification numbers stamped on the cap front.
The No.5 cap has no identification number stamped.

#B4¢ INSTALLATION OF ROCKER SHAFT SPRING

{1} Hook the rocker shaft spring 1o the depression of the
bearing cap.

#C4¢ INSTALLATION OF CAMSHAFT OIL SEAL

{1) Using the special tool, install a new camshaft oil seal into
the front bearing cap.
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11A-7-3

Apply sealant
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#D4¢ INSTALLATION OF SEMI-CIRCULAR PACKING
(1} Apply specified sealant to portions indicated in illustration.

Specified sealant:
3M Part No. 8660 or equivalent

VALVE CLEARANCE ADJUSTMENT

{1) Turn the crankshaft clockwise and align the timing mark on
camshaft sprocket with that on the injection pump bracket.

{2) Adjust the valve clearance at points shown in the illustra-
tion.

(3) Loosen the adjusting screw lock nut.
{4) Using a thickness gauge, adjust the valve clearance by

turning the adjusting screw.
Standard value {on cold engine):
0.15 mm (0.0059 in.)
0.15 mm {0.0059 in.)
{5) While holding the adjusting screw with a screwdriver,
tighten the lock nut.
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{6) Rotate clockwise the crankshaft one complete turn {360°
degrees).

{7) Adjust the valve clearance at points shown in the illustra-
tion,

{8) Repeat steps (3) to (5) to adjust the valve clearance of
remaining valves,

NOTE
With the engine mounted on vehicle, warm up the engine.

Then, check for valve clearance on hot engine and adjust if
necessary.
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ENGINE - Cylinder Head, Valves and Valve Spring

11A-8-1

8. CYLINDER HEAD, VALVES AND VALVE SPRING
REMOVAL AND INSTALLATION

4— o

Removal steps

AAD #G4 1. Cylinder head bolt
2. Cylinder head
3. Cylinder head gasket
4. Valve spring retainer lock
5. Valve spring retainer
#Be 6. Valve spring
7. Intake valve
8. Exhaust valve
4BD pA4 9. Valve stem seal
10. Spring seat
11. Intake valve guide
12. Exhaust valve guide
13. Intake valve seat
14. Exhaust valve seat

DENGSS
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ENGINE - Cylinder Head, Valves and Valve Spring
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SERVICE POINTS OF REMOVAL
GAD REMOVAL OF CYLINDER HEAD BOLTS
{1) Using the special tool, loosen the cylinder head bolts.

QB) REMOVAL OF VALVE STEM SEAL

Caution
¢ The stem seal is not reusable.

INSPECTION
CYLINDER HEAD

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

Standard value: 0.05 mm (0.0020 in.)
Limit: 0.2 mm {0.008 in.)

VALVE

{1) Check the valve face for correct contact. If incorrect, raface
using valve refacer, Valve seat contact should be main-
tained uniform at the center of valve face,

{2) If the margin is smaller than the service limit, replace the
valve.

Standard value: 1.5 mm (0.059 in.)
Limit: 0.7 mm (0.028 in.}

VALVE SPRING

(1) Measure the free height of the spring and, if it is smaller
than the limit, replace.
Standard value: 49.1 mm (1.934 in.)
Limit: 48.1 mm {1.895 in.}

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

Standard value: 2° or less
Limit: Max. 4°
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11A-8-3
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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:

0.02—0.06 mm {0.0012 - 0.0024 in.) Intake N/A

0.05-0.09 mm {0.0020-0.0035in.) ... Intake

T/C & Taxi

0.05 — 0.09 mm {0.0020 — 0.0035 in.) Exhaust
Limit:

0.10mm (0.0039in.) ..o Intake

0.15mm (0.00590n.) ... Exhaust

VALVE SEAT

{1} Check the valve seat for trace of overheat and contact with
valve surface.

Standard value: 0.9 — 1.3 mm (0.035 — 0.051 in.)

VALVE SEAT RECONDITIONING PROCEDURE

{1} 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.

Tool number
Cutter
angle Intake Exhaust
45° MD99815% MD998158
65° MD998165 MD998165
30° MD998175 MD998173

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

VALVE SEAT REPLACEMENT PROCEDURE

(1) Cut the valve seat to be replaced from the inside to thin the
wall thickness. Then, remove the valve seat.
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{2} Rebore the valve seat hole in cylinder head to a selected
oversize valve seat diameter.

intake valve seat hole diameter
0.30 O.5.: 38.300 — 38.325 mm
{1.5079 — 1.5089 in.)
0.60 O.S.: 38.600 — 38.625 mm
(1.5197 - 1.5207 in.)

Height of
seatring
* \ Exhaust valve seat hole diameter
. h 0.30 O.S.: 34.300 — 34.325 mm
OverszelD. | (1.3504 — 1.3514 in.)
TETO8e 0.60 0.5.: 34.600 — 34.625 mm
(1.3622 - 1.3632 in.)

(3) Before fitting the valve seat, either heat the cylinder head
up to approximately 250°C (482°F) or cool the vaive seat
using cooling spray, to prevent the cylinder head bore from
galiing.

{4) Using valve seat cutter, correct the valve seat to the
specified width and angle.

See "VALVE SEAT RECONDITIONING PROCEDURE".

PR

Press VALVE GUIDE REPLACEMENT PROCEDURE

& {1) Using the special tool and a press. remove the valve guide
E toward cylinder head gasket surface.

=2 Pushrod (2} Rebore valve guide hole to the new oversize valve guide
7~ contained in outside diameter.

[] L_MDQQSHS Valve guide hole diameter
| Vvalve 0.05 0.S.: 13.050 - 13.068 mm
j guide {0.5138 - 0.5145 in.)
) / 0.25 0.5.; 13.250 - 13.268 mm
/U SENO22 {0.5217 - 0.5224 in.)
0.50 0.5.: 13.500 - 13.518 mm
{0.5315 — 0.5322 in.)

Removal

Press

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

{3) Using the special tool, press-fit the valve guide, working
MD998115 from the cylinder head top surface.

~ Valve guide

BEND22

(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.
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SERVICE POINTS OF INSTALLATION
A4 INSTALLATION OF VALVE STEM SEAL

{1) Install the valve spring seat.

{2) The special tool must be used to install the valve stem seal.
Improper installation could result in oil leaks through valve
guide.

NOTE
The valve stem seal cannot be reused.

#B4 INSTALLATION OF VALVE SPRING

(1) Direct the valve spring end with identification color end
toward the spring retainer.

#C4¢ INSTALLATION OF CYLINDER HEAD BOLT

{1} Using the special tool and torque wrench, tighten bolts in
the shown sequence.

(2) Repeat the tightening sequence several times, and tighten
the bolts to specification in the final sequence.
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11A-9-1

9. FRONT CASE, SILENT SHAFT AND OIL PAN
REMOVAL AND INSTALLATION

sle 1.

wn

QAD #K¢ 4
5
6.
7
8

w

4B e }?
GCo iy 12.

Removal steps

Qil filter

. Drain plug

. Drain plug gasket
. Oil pan

. Qil screen

Oil screen gasket

. Injection pump bracket
. Qil filter bracket
. Qil filter bracket gasket

Plug

. O-ring

Flange bolt

#H¢ 13. Front case
14, Front case gasket
15. Silent shaft, nght
16. Silent shaft, left
4D #G4 17, Silent shaft front bearing
QED pF4 18. Silent shaft rear bearing, right
QED #E4 19. Silent shaft rear bearing, left
20. Check valve
21. Gasket
#D422. Oil jet
23. Gasket

DENGTO1
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ENGINE - Front Case, Silent Shaft and Oil Pan

WO~ DP L WN —

#Ce 9.
$C410.
pBa 11
12.
A4 13.
14

DISASSEMBLY AND REASSEMBLY

[10]1.0] 7 |

Removal steps

. Qil cooler by-pass valve
. Qil pressure switch

plug
Gasket

. Relief spring

. Relietf plunger

. Oil filter bracket
. Oil pump cover

Oil pump driven gear
Oit pump drive gear
Crankshaft front oil seal
Gil pump oil seal

Silent shaft oil seal

. Front case

DEN0702
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SERVICE POINTS OF REMOVAL

¢QA) REMOVAL OF OIL PAN

(1} Knock the special 1ool deeply between the oil pan and the
cylinder block.

(2} Hitting the side of the special tool, slide the special tool
along the oil pan to remove it

¢(B) REMOVAL OF PLUG

(1} If the plug is tightened too firmly to loosen, tap the plug
head two or three times with a hammer, and the plug will
loosen easily.

¢CO REMOVAL OF FLANGE BOLT

(1) When loosening the oil pump driven gear flange bolt, first
insert a Phillips screwdriver [shank diameter 8 mm {0.32
in}] into the plug hole on the left side of cylinder block to
block the silent shaft,

(2} Loosen the flange bolt.

QD) REMOVAL OF SILENT SHAFT FRONT BEARINGS

(1) Using the special tool. remove the front bearing from
cylinder block.

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

PWEE9073


http://www.manualslib.com/

11A-9-4 ENGINE - Front Case, Silent Shaft and Oil Pan

QE) REMOVAL OF RIGHT SILENT SHAFT REAR BEAR-
ING / LEFT SILENT SHAFT REAR BEARING

(1} Using the special tool, remove two rear bearings from
cylinder block.

(2) To remove the left rear bearing, install the special tool,
Silent Shaft Bearing Installer Stopper, to the front of the
cylinder block, then remove the bearing using the special
tool, Silent Shaft Bearing Puller.

MD9298374

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.

Front case Oil pump cover BEN176

SILENT SHAFT

(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
N 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
DEros? 0.02 — 0.06 mm (0.0008 - 0.0024 in.) ............ Right
0.02 ~ 0.05 mm (0.0008 - 0.0020 in.) ............ Left
Rear
0.05 — 0.09 mm (0.0020 — 0.0036 in.) ............ Right
0.05 — 0.09 mm (0.0020 - 0.0036 in.) ............ Left

OIL JET, CHECK VALVE

Engine oil {1) Check the oil jet and check valve for clogging.
T {2) Check the oil jet for damage and deformation.

Check valve assembly DLUO1S

& Mitsubishi Motors Corporation Oct. 1990 PWEE2073
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OIL COOLER BYPASS VALVE {Models with oil cooler)

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

Dimension L: 34.5 mm (1.358 in.)

(3) The dimension must be the standard value when measured
after the valve has been dipped in 100°C (212°F) ail.

Dimension L: 40 mm (1.57 in.) or more

OIL PRESSURE SWITCH

(1) Connect a tester (ohm range) between the terminal and the
body of the switch to check for continuity.
The switch is normal if there is continuity.
If there is no continuity, replace the switch.

(2} Insert a thin rod in the oil hole of the switch and push it in
lightly. The switch is normal if no continuity is detected
(infinite resistance on the tester). If there is continuity,
replace the switch,

(3) Apply a 0.5 kg/cm? pressure to the oil hole. The switch is
normal if there is no continuity.

Also check for air leaks. If any air leaks are detected, the
cause may be a broken diaphragm. Replace the switch if it
leaks.

OIL FILTER BRACKET

(1} Check the oil filter mounting surface for damage.

(2} Check for cracks and oil leaks.

(3) Make sure that the relief plunger shdes smoothly and the
relief spring is not damaged.

OIL PUMP

(1} Assemble the oil pump gear to the front case and rotate it
to ensure smoocth rotation with no looseness.

(2} Ensure that there is no ridge wear on the contact surface
between the front case and the gear surface of the oil pump
cover,
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Front
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(3} Check the side clearance

Standard value:
0.08—-0.14 mm (0.0031 - 0.0055 in.)
0.06 -0.12 mm {0.0024 - 0.0047 in.)

Drive gear
.... Driven gear

OlL SEAL

{1} Check the oil seal lip for wear and damage. Replace oil seal
if necessary.

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

SERVICE POINTS OF INSTALLATION
A4 INSTALLATION OF SILENT SHAFT OIL SEAL

{1) Using a 34 mm (1.34 in.} O.D. socket wrench, press-in the
silent shaft oil seal into front lower case.

#B4 INSTALLATION OF CRANKSHAFT FRONT OIL SEAL

{1) Using the special tool, install the crankshaft front oil seal
into the front lower case.

#C4 INSTALLATION OF OIL PUMP DRIVEN GEAR / OIL
PUMP DRIVE GEAR

(1) Apply engine oil amply to the gears and line up the
alignment marks.
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#D¢ INSTALLATION OF OIL JET

(1) When installing the oil jet, make sure that the nozzle is in
correct direction, that is, toward the piston.

#E¢ INSTALLATION OF LEFT SILENT SHAFT REAR
BEARING

(1) Install the special too! in the cylinder block.
{2) Apply engine oil to the rear bearing outer circumference and
bearing hole in cylinder block.

(3) Using the special tool, install the bearing.

NOTE
The bearing for left side is without il hole.

#F4 INSTALLATION OF SILENT SHAFT REAR BEARING
RIGHT

{1} Install the guide pin of the special tool to the threaded hole
of the cylinder block as ilustrated.

PWEE9073
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{2) Instali the bearing to the special tool, aligning the ratchet

Ratchet ball Rear bearing (right) ball of the special tool with the oil hole of the rear bearing.
atchet _ {3) Apply engine oil to the outer circumference of the bearing
e Oil hole and to the bearing hole of the cylinder block.
‘\
BEN324

{4) |nsert the installer aligning with the guide pin and install the
bearing.

BEN327

BEN326

#G¢ INSTALLATION OF SILENT SHAFT FRONT BEARING

{1} Remove the rear bearing installer portion from the special
tool.

Rear bearmg
installer

6EN3ZE

™ D % \ {2} install the guide pin of the special tool to the threaded hole
% W \ of the cylinder block as illustrated.
§ NN\ \O \(7 J
r5 Guide pin <__
\\ § S

% \ ~ BEN325
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(3) Install the bearing to the special tool, aligning the ratchet
ball of the special tool with the oil hole of the front bearing.

{4) Apply engine oil to the outer circumference of the bearing
and to the bearing hole of the cylinder block.

(5} insert the installer aligning with the guide pin and install the
bearing.

PH¢ INSTALLATION OF FRONT CASE

{1} Install the special tool at the front end of the ¢rankshaft and
apply a thin coat of engine oil to the outer circumference. In
case an oil seal has been installed to the front case, be sure
to use the guide.

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

{3) Install the oil filter bracket via the oil filter bracket gasket
and temporarily tighten four bolts with washers.

{4) Tighten the front case bolts to specified torque.
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#l4 INSTALLATION OF FLANGE BOLT

{1) Insert a Phillips screwdriver [shank diameter 8 mm (0.32
in.)] into the plug hole on the left side of cylinder block to
block the silent shaft, then tighten the flange bolt.

#Jé¢ INSTALLATION OF PLUG
{1) Install the plug using the special tool.

PK¢ INSTALLATION OF OIL PAN

(1) Clean both mating surfaces of oil pan and cylinder block.
(2) Apply a 4 mm (0.16 in.} wide bead of sealant to the entire
circumference of the oil pan flange.
Specified sealant:
MITSUBISHI GENUINE Part No. MD997110 or
equivalent

{3) The oil pan should be installed in 15 minutes after the
application of sealant.

#L¢ INSTALLATION OF OIL FILTER

{1) Wipe clean the mounting surface on the filter bracket.
Then, apply a thin coat of engine oil to filter O-ring and
tighten oil filter hand-tight.

Caution
& Never use a wrench to tighten the oil filter.
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10. PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

Removal steps
1. Nut

HAD #D4 2. Connecting rod cap

3. Connecting rod bearing
#C4 4. Piston and connecting rod assembly
+B4 g gpnnec;ing b;od1bearing 2

. Piston ring No.

#B4 7. Piston ring No. 2 B—1 |52]5.2]38]
#B4 3. Oilring

8. Snapring
A4 10. Piston pin
#Aq 11. Piston DENO703
#A4 12. Connecting rod

13. Bushing

14. Connecting rod bolt

© Mitsubishi Motors Corporation Oct 1990 PWEES)73
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Cylinder Mo.

DENOS0

SENOS7

Piston  Thickness gauge

DENZ25Z

Press down ring

(l with piston !]

: \\\§

i
/ @‘L@
/ -
7
[
Pistonring End gap BEND37

BEN3O
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SERVICE POINTS OF REMOVAL
QAD REMOVAL OF CONNECTING ROD CAP

{1) Mark the cylinder number on the side of the connecting rod
big end for correct reassembily.

INSPECTION
PISTON RING

(1) Check for side clearance.
If the limit is exceeded, replace the ring or piston. or both.

{(2) In the case of semi-keystone type piston rings, check the
ring to ring groove clearance as illustrated.

Standard Value:

No. 1
0.07 - 0.09 mm {0.0028 — 0.0035 in.)
No. 2
0.02-0.06 mm (0.0008 - 0.0024in.) ......... N/A
oi 0.11-0.13 mm (0.0043 - 0.0051 in.) ...T/C & Taxi
i

0.02 - 0.07 mm (0.0008 — 0.0028 in.)
Limit: 0.1 mm (0.004 in.)

(4} Insert the piston ring into 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 thickness gauge. If the end gap
IS excessive, replace piston ring.

Standard value:

0.35-0.5mm {0.0138-0.0197in.) ... .. No.1
0.25-0.4 mm {0.0098 - 0.0157in.) ............ No.2
0.25-0.45mm {0.0098-0.0177in.) ... Qil

Limit: 0.8 mm {0.031 in.)

CONNECTING ROD BEARING

(1} Visually check the bearing surface for uneven contact,
streaks, scratches, and seizure. Replace if defects are
evident. If streaks and seizure are excessive, check also the
crankshaft, If damage is present on the crankshaft, replace
crankshaft or regrind to undersize for reuse.

Caution

* Do not attempt an undersize machining on crank-
shaft with special surface treatment. This type of
crankshaft can be identified by its dull gray appear-

ance,
PWEES073
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(2} Measure the connecting rod bearing |.D. and crankshaft pin
O.D. if the oil clearance exceeds the limit, replace bearing,
and crankshaft if necessary.

Or, regrind the crankshaft to an undersize and replace
bearing with an undersize one.

Standard value: 0.02 - 0.05 mm (0.0008 — 0.0020 in.)

Limit: 0.1 mm {0.004 in.)

Crankshaft pin diameter:
0.25U.S. .. 44.735-44.750 mm (1.7612— 1.7618iin.)
050U.S. . 4448544500 mm {1.7514-1.7520in.)
0.750.5. .. 44.235-44.250 mm {1.7415 - 1.7421in.)

NOTE
Refer to CRANKSHAFT for the measurement cf oil clear-
ance using a plastic gauge.

REPLACEMENT OF CONNECTING ROD BUSHING

(1) Using the special tool, remove the bushing.

{2} Using the special tool, install the bushing, aligning the oil
hole of the bushing with the cil hole at the small end of the
connecting rod.

{3} Finish the bushing I.D. to standard value.

Bushing 1.D. {d) standard value:

25.015 - 25.025 mm (0.9848 — 0.9852 in.)
Parallelism between big end center and small end
center: 0.03 mm (0.0012 in.)

Deflection between big end center and small end
center: 0.03 mm (0.0012 in.)
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Front mark
{Identification
mark]

DENO704

No. 1 | @
No. 2 D

“ex

DENOB10
No. 1
Timing belt / \
side 4m
No. 2 ring
BENDAT

Timing belt
side
DENZ56

Cyiinder No.

Notches

DEN0S7
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SERVICE POINTS OF INSTALLATION

A4 INSTALLATION OF PISTON PIN / PISTON / CON-
NECTING ROD

{1) Assemble the piston and connecting rod, aligning the front
marks.

{2) Insert the piston pin. The pin should be insered finger tight,
Replace if there is a play.

B4 INSTALLATION OF PISTON RING NO. 1 / PISTON
RING NO. 2 / OIL RING

(1} Install the oil ring expander and oil ring to the piston.

(2} Install No. 2 piston ring and then No. 1 piston ring, facing
the side with manufacturer’s mark and size mark toward
the piston top.

»C¢ INSTALLATION OF PISTON AND CONNECTING
ROD ASSEMBLY

{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 crankshaft so that crank pin is on center of cylinder
bore.

{(4) Use suitable thread protectors on connecting rod bolts
before inserting piston and connecting rod assembly into
cylinder block. Care must be taken not to nick crank pin.

{5) Using a suitable piston ring compressor tool, install piston
and connecting rod assembly into cylinder block.

Caution
¢ Face the front mark (arrow) on the piston top
towards the engine front (timing belt side}.

#»D4 INSTALLATION OF CONNECTING ROD CAP

(1) 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.
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{2) Make sure that connecting rod big end side clearance
meets the specification.

Standard value: 0.10 - 0.25 mm (0.0039 — 0.0098 in.)
Limit: 0.4 mm (0.0157 in.}
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11. CRANKSHAFT, FLYWHEEL AND DRIVE PLATE
REMOVAL AND INSTALLATION

Remaoval staps
. Flywheel bolt ) For manual

. Fiywheel transmission

. Drive plate bolt _
For automatic
transmission

. Adapter plate

. Drive plate

. Crankshaft bushing
. Rear plate

. Bell housing cover

[eguol N Rua i) I CRILY N

. Qil seal case
10. Gasket
»E$ 11. Oil separator
#D4 12, Rear oil seal
13. Bearing cap bolt
#C4 14, Bearing cap
#B4 15. Crankshaft bearing, lower
#A¢ 16. Crankshaft bearing, upper

17. Crankshaft DENOBI2
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INSPECTION
CRANKSHAFT

{1} Measure the outside diameter of journal and inside dia-
meter of crankshaft bearing. If the difference between
them (ol clearance) exceeds the limit, replace the crank-
shaft bearing and, if necessary, crankshaft.

When the crankshaft is to be reused by machining to
undersize, the crankshaft bearings should be changed to
undersized ones.

Standard value: 0.02 - 0.05 mm (0.0008 — 0.0020 in.)
Limit: 0.1 mmm {0.004 in.)

Caution

® Do not attempt an undersize machining on the
crankshaft with special surface treatment which is
used in engines with a turbocharger. This type of
crankshaft can be identified by its dull gray appear-
ance.

(2} When the crankshaft is machined to undersize, finish the
fillets of journals and pins to the specified radius.

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD)

The crankshaft oil clearance can be measured easily by using a
plastic gauge, as follows:

(1) Remove ail and grease and any other foreign matters from
crankshaft journal and bearing inner surface.
{2) Install the crankshaft.

(3} Cut the plastic gauge to the same length as the width of
bearing and place it on journal in parallel with its axis.
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{4) Gently place the crankshaft bearing cap over it and tighten
the bolts to the specified torque.

{6) Remove the bolts-and gently remove the crankshaft bearing
cap.

{6) Measure the width of the smashed plastic gauge at its
widest section by using a scale printed on the plastic gauge
bag.

FLYWHEEL
{1) Check the runout of flywheel.
Limit: 0.13 mm (0.0051 in.)

SERVICE POINTS OF INSTALLATION

#A¢ INSTALLATION OF CRANKSHAFT BEARING (UP-
PER)

(1) Install the upper crankshaft bearing to the cylinder block.
There is an oil groove in the upper crankshaft bearing. There
1s no difference between upper and lower bearings for the
center (with flange).

»B4¢ INSTALLATION OF CRANKSHAFT BEARING (LOW-
ER)

(1) Install the lower crankshaft bearing {with no oil groove;
there is no difference for center) to each bearing cap and
apply engine oil to bearing surfaces.

#C4¢ INSTALLATION OF BEARING CAP
(1) Install according to the front mark and cap No.

{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 {0.0020 — 0.0071 in.)
Limit: 0.25 mm (0.0098 in.)
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#D4 INSTALLATION OF OIL SEAL

#E4¢ OIL SEPARATOR

(1) Push the oil separator into the oil seal case, with its oil hole
at the case bottom (indicated by an arrow in illustration).
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12. CYLINDER BLOCK
REMOVAL AND INSTALLATION

1 ifer Colt/Lancer)

1 {for Galant)

(C14A,C14V)  (E14A)
|60[6.0{43] [36([3.6]26]

[60]6.0]43] [36[3.6]26]
{C14A, C14V) (E14A)

Removal steps

Roll stopper bracket, front

. Engine support bracket, front
. Engine support bracket, left

. Roll stopper bracket, rear

. Cylinder block

DB Wk =

DENOG14
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ENGINE — Cylinder Block

e M |

%7
AN
%

INSPECTION

(1) Using a straightedge and feeler gauge, check the biock top
surface for warpage. Make sure that the surface is free
from gasket chips and other foreign matters,

Standard value: 0.05 mm {0.0020 in.)
Limit: 0.1 mm {0.004 in.}

{2) If the distortion is excessive, correct within the allowable
limit or replace.

Cylinder block height {when new):
HENDS3 289.95 - 290.05 mm ({11.4153 — 11.4193 in.)

®

Botiom

0.01 mm{0.0004in.) ... ... Cylindricity

{3} Check cylinder walls for scratches and seizure. If defects
are evident, correct (bored to oversize) or replace.

(4) Using cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct cylinder to an oversize
and replace piston and piston rings. Measure at the points

12 mm 4 shown in illustration.
0.47in.)7 Standard value:
Center Q 80.60-80.63mm ....................Cylinderl.D.
(3.1732 - 3.1744 in.}
GENOE2

BORING CYLINDER

{1} Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.

Piston size identification

@ Size ldentification mark
- o Thrust 0.25 mm {0.01in.} Q.S. 0.25
Piston 0.0 direction 0B0OMmMmM{0.02in}0.S. 0.50
U// \J 076 mm (003 n)0'S. 0.75
1.00 mm{0.04in}0.S. 1.00

BEND5
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NOTE
Size mark is stamped on piston top.

(2) Measure the outside diameter of piston to be used.
Measure it in thrust direction as shown.

(3) Based on the measured piston O.D. calculate the boring
finish dimension.

Boring finish dimension = Piston O.D. +
(clearance between piston O.D. and cylinder) -
0.02 mm (0.0008 in.) {honing margin)

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

Caution

¢ To prevent distortion that may result from tempera-
ture rise during boring, bore the cylinders working
from No. 2 to No. 4 to No. 1 to No. 3.
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(5} Hone to final finish dimension (piston O.D. + clearance
between piston O0.D. and cylinder).
(8) Check clearance between piston and cylinder.

Clearance between piston and cylinder:
0.03 — 0.05 mm {0.0012 - 0.0020 in.)

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