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11A:0-2
REMARKS

This manual covers the 4D56 engines of 1994 and subsequent year models. When using this manual,
please note that all the pages are applicable to the above engines regardless of the indication in the
headline of each page “4D56 ENGINE <1991 =~ 1993>»" apd "4AD56 ENGINE <1994—>". _

* © Mittsubishl Motors Corporation Feb. 1996 PWEES0G7-A



ENGINE — General Information 11A-0-3

GENERAL INFORMATION
ENGINE SECTIONAL VIEW

DEN214
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ENGINE - General Information

11A-0-5

LUBRICATION SYSTEM
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11A-0-6 ENGINE — General Information

LIST OF MAJOR CHANGES

Description of change

Applicable Engine Model

Effective Date

trocheid type.

(1) Qilpump has been changed from gear type to

All

From Sep. 1990

© Mitsubishi Motors Corporation Dec. 1930
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4AD56 ENGINE <1991 - 1993> - Specifications 11A-1-1

1. SPECIFICATIONS
GENERAL SPECIFICATIONS

Description Specifications
Ty Diesel engine
No. and arrangement of cylinders ..o, 4 in-line, longitudinal
Combustion chamber ............ . ... Swirl chamber
Total displacement ..o 2,477 cc {151.2 cu.in.)
Cylinderbore x stroke ... 91.1 x 98 mm {3.59 x 3.74 in.)
Valve mechanism ... . Single overhead camshaft
Rocker arm .o Roller follower type
Compression ratio  .......oviivii i 21
Valve timing
Intake valve ... .. ... ... . Opan ... 20¢ BTDC
Close ... 49° ABDC
Exhaust valve .................. Open ..o 55° BEDC
Close o 22° ATDC
Lubrication system . Pressure feed, full-flow filtration
Ol pUMP e, Trochoid type
Turbocharger .. Air-cooled
Cooling SYSIBM ...t Water-cooled
Water pumptype ... Centrifugal impeller type

© Mitsubishi Motors Corporation Fab. 1996 PWEES087-A Revised



11A-1-2

4D56 ENGINE <1991 - 1993> - Specifications

SERVICE SPECIFICATIONS

mim (in.)
Standard Limit
Cylinder head
Flatness of gasket surface ... D05(0.002) .. *0.2 {0.008)
* Grinding is not suitable for correction.
Flatness of manifold mounting surface ............... B A5(0.0059) ..o Q.3(0.012)
Overall height ..., 94.0 - 941 (3.701 ~ 3.705)

Oversize rework dimensions of valve guide hole
{both intake and exhaust)

0.05

0.50

Qversize rework dimensions of intake valve
seat ring hole

0.30
0.60

Oversize rework dimensions of exhaust valve
seat ring hole

13.080 - 13.068 {0.5138 - 0.5145)
13.260 - 13.268 {0.5217 - 0.6224)
13.500 - 13,518 {0.6315 - 0.6322)

43300 - 43.325 (1.7047 - 1.7057)
43 600 - 43.625 (1.7165 - 1.7175)

0.30 o 37300 -37 325 (1.4685 — 1.4695)
080 37.600 - 37.625 (1.4803 - 1.4813)
Camshaft
Cam height
Intake 3655(1.4390) ... 36.05 (1.4193)
Exhaust 36.55(1.4390) ... 36.05 (1.4193)
Journal diameter Lo 29935 -29950(1.1785-1.1791)
Ol Clearance oo e 0.0b - 0.08 {0.0020 - 0.0031}
Rockar arm
LD 18910 - 18928 (0.7444 - 0.7452)
Rocker arm-to-shaft clearance ...............coevinne. 0.012 - 0.050 {0.0005 - 0.0020)
Rocker shaft
O D, 18.878 - 18.898 (0.7432 - 0.7440)
Overall length ... 451.5(17.78}
Valve
Overall length
Intake ... 136.5 (5.3740)
Exhaust ..., 136.5 (5.3740)
Stem diameter
INtake . 7.960 - 7.975(0.3134 - 0.3140)
EXhaust. . 7.930 - 7.950{0.3122 - 0.3130)
Faceangle.............co i 45° — 45 5°
Thickness of valve head {margin}
INEAKE it e e 2.0(008) . 1.0 (0.04)
Exhaust .. 20008 .. 1.0{0.04)
Stem-to guide clearance
INtAKE o 0.03-0.06(00012-0.0024) ..................... .10 (0.0039)
Exhaust ... 0.05-0.09(0.0020-0.0035) ..................... .15 (0.0069)
© Mitsubishi Motors Corporation Feb. 1995 PWEEJ067-A Revised



4D56 ENGINE <1991 - 1993> — Specifications 11A-1-3

mm {in.)
Standard Limit
Valve spring
Free height ... 491 (1.833)
Loadfinstalled height ..............ccoveiiiiiiii, 276 (27.6, 61)/40.4 {1 531}
N tkg, Ibs )fmm {in.)
Qut-of-squareness ................. ... 2P OFIeSS Max. 4°
Valve guide
LD 8.000 -8.018 {0.3150 - 0.3157)
O D, 13.06 — 13.07 (0.5142 - 0.51486)
Service SIze ..., 0.05{0.002}, 0.25 {0.010), 0.50 {0.020) oversize
Press-intemperature ... Room temperature
Valve seat
Seatangle ..o, 45°
Valve contactwidth.................... ... ... 0.9-1.3(0.035-0.051)
Valve stem projection ... 4095 (1.612) . 41.45 {1.632)
ServiCe SIZe ... 0.3 (0.012}, 0.6 (0.024) oversize
Silent shaft
Journal diameter
Right (front) ... 18.467 — 18.480 {0.7270 - 0.7276)
frear .. 43.009 - 43.025 (1.6933 - 1.6939)
Left ffront) ... 18.959 — 18.980 (0.7464 - 0.7472)
(=L o PR 43.009 - 43.025 (1.6933 - 1.6939}
Qil clearance
FrONt L e 0.02 - 0.06 (0.0008 - 0.0024)
REar o, 0.06 — 0.10 (0.0024 - 0.003%}
Piston
O D 91.08 - 91.09 (3.5858 - 3.5862)
T/C 91.06 — 91.07 {3.5850 — 3.5854)
Piston-to-cylinder clearance ... ... ............ 0.02 - 0.04 10.0008 — 0.0016)
T/C 0.04-0.06 (0.0016 - 0.0024)
Ring groove width
NO.TrNG . 2.62-2.64{0.1031 -0.1039)
T/IC 2.61-2.63(0.1028 - 0.1035)
NG 2 NG o 2.04 - 2.06 (0.0803 - 0.0811)
T/C 2.10-2.12 (0.0827 - 0.0835)
Oilring e, 4.010-4.035 (0.1579 — 0.1589)
SEIVICE SIZE ..o 0.25 (0.010), 0.50 (0.020), 0.75 (0.030), 1.00 (0.039) oversize

© Miusubishi Motors Cosporstion July 1395 PWEESOST-E Aevisad



11A-1-4 4D56 ENGINE <1991 - 1993> — Specifications

mm {in.}
Standard Limit
Piston ring
End gap
NO. T TING oo e 025-040{00098-0.0157)..........ocvevrenn, 0.8 (0.0315)
T/C 0.356-0.50(00138-0.020) .......cevoeieenn. 0.8 {0.0315)
NO. 2 MINQ oo 0.25-045(00088-00177) ... 0.8 (0.0315)
T/C 02504000098 -0.0157). ..............o.e. 0.8 (0.0315)
Qil NG o 0.26-045(0.0098-0.0177) ... 0.8 (0.0315)
Ring-to-ring groove clearance
NO T TING e e 0.13-0.17 {0.0051 =0.0067) ..................... (.20 (0.0079)
T/C 0.06-0.08{0.0024-0.0031) .................... 0.15 {0.0059]
MNO. 2 NG e 0.056-0.03 (0.0020-0.0035)" .................. 0.15 {0.0059)
0.03-0.07(0.0012-0.0028) ..................... 0.15 {0.0059)
T/C 0.056-0.07 (0.0020-0.0028) .................. 0.15 {0.0053}
LT I 12T~ U 0.02 -0.07 (0.0008-0.0028) ............coeennnn. 0.10 {0.0039)
SEIVICE BIZE ..ot (.25 (0.010), 0.50 (0.020}, 0.75 {0.030), 1.00 (0.039} oversize
*: Pistons with ring carrier
Piston pin
O D, i 28.994 —29.000 (1.1411 -1.1417)
Connecting rod
Big end center-to-small end center length ............ 167.95-1568.056 (68.218 - 6.222)
Bend ... 0.05 (0.0020}
TWIST Lo 0.1 (0.004)
Big end side clearance ...l 010-025(0.0039-0.0098) ..................... 0.40 (0.0157)
Crankshaft
End play. ... 0.05-01810002-0007) ... 0.25 (0.0098)
Journal Q.D. .o 66 {2.60)
PN O D, 53 (2.09)
Qut-af-roundness and taper of journal .................. Within 0.005 {0.00020)
and pin
Concentricity of journal ... Within 0.015 (0.0006)
Qil clearance of journal ... 0.02-0.05({00008-0.0020) ............oveen. 0.10 (0.0039)
Qilclearance of pin ... ... 0.02 -0.05(0.0008 - 0.0020) .........ooeviens 0.10 (0.0039)
Journal
0.25 UL S, B65.735 — 65.750 {2 588 — 2.589)
0.B0 .S, 65.485 - 65.5600 (2.578 - 2.679)
0.7 U S, 65.235 - 65.250 (2.568 - 2.569)
Pin
0.2 U8, 52.735 - 62.750 (2.0762 - 2.0768]
O0B0US, o 52.485 — 52.500 {2.0663 - 2.0670)
075 U S, 52,235 - 52.250 {2.0565 ~ 2.0571}
Cylinder block
Cylinder 1L.D. ... 91.10-91.13 (3.56866 - 3.5878)
Flatness of gasket surface.............................. Q.05 (00020} ..ovvrvr e 0.1 {0.004)
Overall height ... 318.45 - 318.66 (12,5374 - 12.5413})
Flywhael
B U ot o e i e e .13 {0.0051)
(€ Mitsubishi Motors Corporation July 1995 PWEES0GT-B Revised



4D56 ENGINE <1991 - 1993> - Specifications 11A-1-5

mm (in.)
Standard Limit
Oil pump {Involute gear type)
Tip clearance
IMNEr g ar . ....oii v 0.22 -0.35(0.0087 - 0.0138)
Qutergear ...l 0.12 -0.22 (0.0047 - 0.0087)
Side clearance ... 0.04-0.101{0.0016 — 0.0039)
Body clearance
Outergear ... 0.12-0.18(0.0047 — 0.C071)
Innergear...........coooo 0.03-0.09{0.0012 - 0.0035)
Oil pump (Trochoid type)
TipclearanCe ..........cooeiiiiiiiii 0.11 -0.24 (0.0043 -~ 0.0024)
Sideclearance ... 0.04 - 0.10(C.0016 — 0.0039)
Body clearance
QUEBIIOTOr .o 0.10-0.18(0.0039-0.0071) .........coovrin 0.35{0.0138)
Inner rofor ..o 0.03-0.09(0.012 - 0.035)
Drive belt
Deflection ... .. 10-13(0.39-0.51)
Thermostat
Identification mark “76.5"
Valve opening temperature .......................... 76.5°C (169.7°F)
Fully opening temperature  ........................... 90°C (194°F)
L 8 40.32) or mare
Identification mark “82"
Valve opening temperature ........................... 82°C (179°F)
Fully opening temperature ........................... 95°C (203°F)
LI 8 (0.32) or more
Coolant temperature gauge unit
Resistance
Coolant temperature gauge element ............... 90.5 - 117.50/70°C (1568°F)
21.3 - 26.30/115°C (239°F)
Glow control element ... 22.3 - 27 .3kQ/-20°C (-4°F)

2.92 - 3.58kQ/20°C {68°F)

© Mitsubishi Motors Corporation Feb, 1996 PWEE9067-A Revised



11A-1-6 4D56 ENGINE <1991 - 1993> - Specifications

TORQUE SPECIFICATIONS
Torgue
Nm kgm ft.ibs.

Drive belt and timing belt
Waterpumppulley bolt ... 11 1.1 8
Crankshaftpulley bolt ... .. i, 180 18.0 130
Timing belt tensionerbolt ... ... 26 2.8 19
Timing belt tensioner spacernut ... 26 2.8 19
Camshaft sprocket bolt ... 70 7.0 51
Injection pump sprocket nut ... 85 B.5 61
Silent shaft sprocketboltand nut .............................. 37 3.7 27
Timing belt “B” tensioner spacernut  ........................ 26 26 19
intake and exhaust manifolds
Intake fitting bolt ... 12 1.2 9
Waste gate actuatorbolt . . 19 1.9 14
Heat protector “A" and "B bolt .............................. 9 0.9 7
Heat protector “C" bolt ... 14 1.4 10
Exhaust fltting nut ... 60 6.0 43
Eyebolt ... 17 1.7 12
Qilreturn pipe bolt .. 9 D9 7
Turbocharger nut ... 60 6.0 43
Heat protector ... ..., 14 14 10
Intake manifold bolt ............ .. ... ... 18 1.8 13
Exhaust manifald nut ... 18 1.8 13
Turbocharger
Coupling bolt ... 5 05 4
Water pump, thermastat, hose and pipe
Water pump bolt

MB8x20 MBx25 M8x40 ... 14 1.4 10

MB x 70 24 2.4 17
Thermostat hasing bolt ... 14 1.4 10
Water inlet pipe bolt

M8 14 1.4 10

M 11 11 8
Water inlet pipe bolt

Bolt with springwasher ...................................... 12 12 9

Flange bolt............... o, 14 1.4 10
Cooclant temperature gauge unit....................ool 35 3.5 25
Water outlet fitting bolt ... ... 12 1.2 9
Rocker arms, rocker shaft and camshaft
Rocker cover bolt ... 6 0.6 4
Rocker shaftbolt ..., 38 38 27
Camshaft bearingcap bolt ... ... .. 20 2.0 14
Rocker arm adjusting screw NUt ... 15 1.5 M
Cylinder head, valves and valve spring
Cylinderhead bolt ............. .o 118 12.0 87

© Mitsubishi Motors Corporation Feb. 1995 PWEEXGT-A

Revised



4D56 ENGINE <1991 - 1993> - Specifications 11A-1-7

Torque
Nm kgm ft.lbs.

Front case, silent shaft and oil pan
Qilfilter bracket bolt ... 14 1.4 10
Qi drain PluG - e 40 4.0 29
Qillever sensor bolt ..o 9 09 7
QI Pan bOMt ..o 7 0.7 5
Qilsgreen bolt . 19 19 14
Front upper case bolt ... 14 1.4 10
PG o et 24 2.4 17
Right silent shaft flange bolt ................. ... 37 3.7 27
Front lower case

MBxX 25 MB X BB . ... 13 13 9

M8 x 75 {Alternator brace bolt), M8x 80 .......... 24 24 17
Check Valve ... 33 3.3 24
Qil cooler by-pass valve ... 55 5.5 40
Qil pressure switch ... 10 1.0 7
Religf PlUQ ..o 38 3.8 27
Silent shaft gear coverbolt ... 24 2.4 17
Qilpump cover bolt . 12 1.2 g
Piston and connecting rod
Caonnectingrod cap nut ... 47 4.7 34
Crankshaft, flywheel and drive plate
FIywheel BOI ... 135 135 a8
Drive plate bolt .. .. 135 13.5 98
il seal case Bolt ..o 11 1.1 8
Bearingcap bolt........o oo, 80 8.0 58
Cylinder block
Cover DOt e B 0.6 4
Engine support bracket
Head mark 7 oo e 45 45 33
Head mark 8" 55 5.5 40
SEALANT

Specified sealant Quantity
Semi-circular packing ... 3M ATD Part No. 8660 or equivalent ..................... As required
Qil pan gasket ... MITSUBISHI GENUINE Part No. MD997110 ............ As required
or equivalent

Cil pressure switch ... 3M ATD Part No. 8660 or equivalent ..................... As required
Cooling tempearature  ..............coon 3M Nut Locking Part No. 4171 ... As required
gauge unit or eguivalent

© Mitsubishi Motors Corporation Feb. 1995 PWEES(E7-A Revised
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ENGINE - Special Tools

11A-2-1

2. SPECIAL TOOLS

Tool Number

Name

Use

MD298051

Cylinder head bolt
wrench

Loosening and tightening of cylinder head

bolts

MD998115

Valve guide installer

Removal and installation of valve guide

MD998148

Valve seat cutter pilot

Carrection of valve seat

MDS98158

Valve seat cutter 45°

Correction of valve seat

MD298165

Valve seat cutter 65°

Correction of valve seat

MD298175

Valve seat cutter 30°

Correction of valve seat

MD9g8250

Silent shaft bearing
installer

Instalation of silent shaft rear bearing

£} Mitsubishi Motors Corporation Dec. 1990
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ENGINE — Special Tools

Tool Number

Name

Use

MD288251

Silent shaft bearing
puller

Removal of silent shaft rear bearing

MD998376 Crankshaft rear oil Installation of crankshaft rear oil seal
E ] seal installer
MD998380 Bearing installer stop- | Guide for removal and installation of silent
5 per shaft right rear bearing
@n
MD998381 Camshaft oil seal in- | Installation of camshaft oil seal
E staller
MD998382 Crankshaft front oil Guide for installation of crankshaft front oil
seal guide seal
MDS98383 Crankshaft front oil Installation of crankshaft front oil seal
: : seal installer
MD998385 Silent shaft drive gear | Installation of sitent shaft drive oil seal
oil seal guide
€ Miisubishi Motors Corporation Dec. 1880 PWEES08?



ENGINE - Special Tools 11A-2-3

Tool Number

Name

Use

MD998386

Connecting-red
small-end bushing re-
placement tool

Replacement of connecting-rod small-end
bushing

MDSS8388 Injection pump Removal of injection pump sprocket
sprocket puller
MD99B727 Oil pan sealer cutter | Removal of oil pan
MD988728 Valve stem seal in- Installation of valve stem seal
' staller
€ Mitsubishi Motors Corporation Dec. 1930 PWEES0G67
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ENGINE — Drive Belt and Timing Belt 11A-3-1

3. DRIVE BELT AND TIMING BELT
REMOVAL AND INSTALLATION

Removal steps

1. Drive belt {V type belt) 16. Camshaft sprocket

2. Cooling fan 16. Flange

3. Fan clutch 4B 17. Injection pump sprocket
4. Water pump pulley 18. Crankshaft sprocket

5. Crankshaft pulley bolt _ 19, Flange

6. Special washer 20. Gasket

7. Crankshaft pulley 21. Tensioner spacer

8. Timing belt upper cover 22. Tensioner spring
9.-Timing belt lower cover 23 Timing belt tensioner “B"
10. Access cover 4] oy 24. Timing belt “B"
11. Timing belt tensioner b 25. Silent shaft sprocket, right
12. Tensioner spacer abop 26. Silent shaft sprocket, left
13. Tensioner spring 27. Spacer

QAL 14. Timing belt 28. Crankshaft sprocket "B”

DEMGO32

€ Mitsubishi Motors Corporation Dec. 1990 PWEES067



11A-3-2

ENGINE - Drive Belt and Timing Belt

#C4 26.

pA4 19,
PA4 18,
16.
17.
15.

#A¢ 28,
#B4 27.

#C4 25.
#0423
22.
21.
20.
#E¢ 24,

Installation steps

Crankshaft sprocket "B”
Spacer

Silent shaft sprocket, left
Silent shaft sprocket, right
Timing belt tensioner “B"
Tensioner spring
Tensioner spacer

Gasket

Timing belt "8"

Flange

Crankshaft sprocket
Flange

Injection pump sprocket
Camshaft sprockeat

#F4 1.

12.
G414,

—
SNWAOONDOD

Timing belt tensioner

. Tensioner spring

Tensioner spacer
Timing belt
Access cover

. Timing belt lower caver
. Timing belt upper cover
. Crankshaft pulley

Special washer

. Crankshaft pulley bolt
. Water pump pulley

. Fan clutch

. Cooling fan

. Drive belt

DEN224

© Mitsubishi Motors Corporation

Dec_ 1980



ENGINE - Drive Belt and Timing Belt 11A-3-3

DEN191

MD998388
or suitable
puller

DENEZ3

DEMIZBE

Mitsubishi Motors Corporation Dee. 1990

SERVICE POINTS OF REMOVAL
QA 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} Push the timing belt tensioner toward the water pump and
termporarily tighten the tensioner mounting bolt so that the
tensioner cannot return.

{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 solvent.

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

¢B) 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 2 malfunction of the injection pump will result.

¢Cb 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 oit
seals, camshaft oil seal and water pump for leaks.

PWEESD67



11A-3-4 ENGINE — Drive Belt and Timing Belt

\Wrench extension ¢D REMOVAL OF SILENT SHAFT SPROCKET RIGHT /
bar or similar LEFT

[ d . .
size > {1} When loosening the nut and bolt for two silent shaft
sprockets, be sure to lock the silent shaft as shown,

Screwdriver
[shaftdia.
8mm (0.31in}Y

Sient shaft.
lett

Silent shaft,
right

Right side

g ]

i
Remaove this plug
and insert a screwdriver

. Remove cover and insert bar
Left side |

DENOQ70

INSPECTION
TIMING BELTS

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

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

BENDOEE

{2y Cracked back surface rubber
{3) Cracked or separated canvas
{4) Cracked tooth bottom

{5) Cracked side

Tooth bottom
© Mitsubishi Motors Corporation Dec.1990 PWEES067




ENGINE - Drive Belt and Timing Belt

11A-3-5

Rounded edge

Abnormal wear
{loose core wire]

SENOQS?

Canvas worn -
exposing rubber

Stripped

BEMGOBE

Crankshaft

pulley
P

-

side

Flange Sprocket B

Crankshaft

.t \ ;' Qil pump rotor
Sprocket

drive shaft

DENCOG

Qil seat
Spacer

»

{

_______________

Silent
shaft

Sharp edge Chamfered

DENO1S

© Mitsubishi Mators Corporation Dec.1990

(6) Abnormal wear on side

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

(7) Abnormal wear in teeth
Initial stage:
Canvas on load side tooth flank worn {Fluffy canvas
fibers, rubber gone and color changed to white, and
unclear canvas texture)
Last stage:
Canvas on load side tooth flank worn down and rubber
exposed {tooth width reduced)
{8) Missing tooth

SERVICE POINTS OF INSTALLATION

PA4 INSTALLATION OF CRANKSHAFT SPROCKET “B" /
FLANGE / CRANKSHAFT SPROCKET

(1) Pay special attention to direction of flange. If it is instailed in
wrang direction, a broken timing belt could result.

#B¢ INSTALLATION OF SPACER

(1) Install the spacer with the chamfered end toward the oil
seal.

PWEEQOG7



11A-3-6 ENGINE — Drive Belt and Timing Belt
Wrench extension #Ce¢ INSTALLATION OF SILENT SHAFT SPROCKET,
bar or zéirnilar RIGHT / SILENT SHAFT SPROCKET, LEFT
Screwdriver Srel (1) When tightening the nut and bolt for two silent shaft
[shaftdia. sprockets, be sure to lock the silent shaft as shown.
8mm (0.31in.)]
Silent shaft,
left
Silent shaft,
right
Right side

_@ i
d s,

Remove this plug
and insert a screwdriver

Left side Remove cover and insert bar

DENG?Q

\/ Water pump

O Tensioner "B”

e
I
/ \ Front lower case

Sprin
pring Tensioner

DEND?Y

© Mitsubishi Motors Corporation Dec. 1930

D¢

(1) Move tensioner "B”

INSTALLATION OF TIMING BELT TENSIONER “B”

toward water pump and tighten

mounting nut and bolt.

PWEESOE?



ENGINE — Drive Belt and Timing Belt 11A-3-7

Timing mark

Crankshaft
sprocketB  penorz

DEN216

Silent shaft
sprocket

Belt deflection

Crankshaft

sprocket "B”
DEN124

DENOQ3

© Mitsubishi Motors Corporation Dec. 1990

»E¢ INSTALLATION OF TIMING BELT “B”

{1} Align timing marks on the crankshaft sprocket “B“, and
silent shaft sprockets with their timing marks.

{2} Install timing belt “B" onto sprockets and ensure that its
tension side 18 not slack.

{3) Loosen tensioner “B” mounting bolt and nut, one to two
trns.

(4) Tighten the tensicner "B” attaching nut.

(5) Tighten the tensioner “B” attaching bolt.
NOTE
If the bolt is tightened first, the tension “B" should be
turned together, resulting in reduced timing belt “B”
tension.

{(68) Ensure that the deflection is specified when the belt is
pushed by the index finger at the position indicated by an
arrow.,

Belt deflection:
4 — 5 mm (0.157 — 0.197 in.)

PF4 INSTALLATION OF TIMING BELT TENSIONER

(1) Move tensioner toward water pump and tighten mounting
bolts.

PWEESDE?



11A-3-8

ENGINE — Drive Belt and Timing Belt

Timing mark
{on front lower
case)

Timing mark

{on crankshaft -

sprocket)

Timing mark
{on camshaft sprocket)

Timing mark
{on front upper casel

Timing mark
@ ~{on frant upper case}

Timing mark
{on injection pump
sprocket)

4 f // --ATimingbéFt

DENOO2

$G¢ INSTALLATION OF TIMING BELT

{1} Align the timing marks on the three sprockets with their
mating marks.

NOTE:
If the injection pump sprocket is freed, the timing mark on it

will move back counterclockwise by about one tooth,
Therefore, align the mark while engaging the timing belt.

(2) Install the timing belt over the crankshaft sprocket.

(3) Align the timing mark on the injection pump sprocket and
while holding the sprocket to prevent rotation, install the
timing belt.

NOTE:
Make sure that the timing belt does not become loose on
the tension side.

(4) Install the timing belt over the tensioner pulley.

{5) While tensicning the timing belt on the tension side, install
the timing belt over the camshaft sprocket.

{(6) Check if all timing marks are aligned correctly.

© Mitsubishi Motors Corporation  Dec. 1990 PWEES06?



ENGINE — Drive Belt and Timing Belt

11A-3-9

DEN217

Two teeth

DENOTE

Bolt B
DENZ217
Deflection
DEN118

© Mitsubishi Motors Corporation Dec 1990

(7) Back off tensioner bolt “A”, that have previously been
secured to the water pump side, one to two turns to give
tension to the belt using tensioner spring tension.

{8) Confirm that the timing belt is correctly engaged with three
sprockets.

{9} Turn crankshaft clockwise by the two teeth of the camshaft
sprocket and keep the position.

{(10)Tighten the bolt "A”.
{11)Tighten the bolt “B".

NOTE

If the bolt “B” 1s tightened first, the tensioner should be
turned together, causing an undue tension to be applied to
the timing belt.

{12JTum the crankshaft in the direction of backward rotation to
line up timing marks. In this condition, ensure that the
deflection is specified when the center of belt is pushed by
the index finger.

Belt deflection:
4 — 5 mm (0.157 — 0.197 in.)

PWEE067
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ENGINE - Intake and Exhaust Manifolds 11A-4-1

4. INTAKE AND EXHAUST MANIFOLDS
REMOVAL AND INSTALLATION

<Engine without turbocharger>-

Removal steps
1. Engine hanger
2. Intake manifold
3. Heat protector
4. Exhaust manifold
5. Exhaust manifold gasket

DINOOQT

© Mitsubishi Motors Corporation  Dec. 1990 PWEE0E7



11A-4-2

ENGINE - Intake and Exhaust Manifolds

INTAKE AND EXHAUST MANIFOLDS

REMOVAL AND INSTALLATION

<Engine with turbocharger>>

—
= OO R WN =

PG 12,

Removal steps

. Intake fitting
. Intake fitting gasket

Air hose

. Boost hose

. Waste gate actuator
. Heat protector "A”

. Stay

. Heat protector "B"

. Heat protector “C*

. Exhaust fitting

Exhaust fitting gasket
Eyebolt

13.
14.
18.
16.
17.
18,
13
20.
21,
. Exhaust manifold
23.

Gasket

Qil pipe

Qil hose

Gil return pipe

Gasket

Turbocharger assembly
Gasket

Intake manifold

Engine hanger

Exhaust manifold gasket

BINOQD2

{© Mitsubishi Mators Corporation Dec. 1990
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ENGINE - Intake and Exhaust Manifolds 11A-4-3

SERVICE POINT OF INSTALLATION
#A¢ EYEBOLT

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

© Mitsubishi Motors Corporation Dec. 1390 PWEES)E?
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ENGINE — Turbocharger 11A-5-1

5. TURBOCHARGER

DISASSEMBLY AND REASSEMBLY

Disassembly steps

1. Hoseclip
2. Hose
#E4 3. Coupling
QAD #D4 4. Turbine housing
GBo#G4 5. Snaprning
4C> B4 8. Turbine wheel assembly
7. Compressor cover
#A4 8. O-ring

DiNg24

2INQaa

© Mitsubishi Motors Corporation Dec.1990

SERVICE POINTS OF DISASSEMBLY
QA REMOVAL OF TURBINE HOUSING

(1) Before disassembly, put mating marks on adeqguate loca-
tions of the turbine housing, compressar 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.

PWEES067



11A-b-2 ENGINE —~ Turbocharger

Snap ring " 3ENZ3?

Turbin whesl
assembly

3EM238

Traces for
contact

3iNO47

© Mitsubishi Motors Corporation  Dec. 1930

OB 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.

QCC REMOVAL OF TURBINE WHEEL ASSEMBLY

{1} Remove the turbine wheel assembly, striking the cir-
cumference of the compressor cover with a piastic 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 vaive 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.

PWEE067



ENGINE - Turbocharger

11A-5-3

Qi passage

Turbine
wheel

Campressor

wheel DiNG16

O-ring

3EN239

Mating
mark

JINDOOS

Chamfered
Snapring edge

Turhine wheel

ssor
assembly Compre

cover

CHNODZ7

© Mitsubishi Motors Corparation Dec.1990

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) Check the turbine wheel and compressor 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
#A4 INSTALLATION OF O-RING

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

Caution
e 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 disassembily.

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

#C4 INSTALLATION OF SNAP RING

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

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

PWEES0E7



11A-5-4

ENGINE - Turbocharger

31H049

Coupling

3INGS50

DINDZ3

© Mitsubishi Motors Corporation

Do 1990

»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 disassembly.

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. Check as installed on the engine.

PWEES087?



4D56 ENGINE <1991 - 1993> — water Pump. Thermostat, Hose and Pipe 11A-6-1

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

213635 zs\ﬁyﬁm

b

26 [24 11}

=
s
]

14]14]10]

Removal steps

1. Engine hanger
2. Water outlet fitting
3. Water outlet fitting gasket
4. Water inlet fitting
B, Water inlet fitting gasket
<Except engines with turbocharger and intercooler>
6. Thermostat
#Be¢ 7. Coolant temperature gauge unit
»A4 8 Water inlet pipe
pA§ 9 O-ring _ _
10. Thermostat hosing Engines with turbocharger
11. Thermostat hosing gasket [ and intercocler
12. Water pump
13. Water pump gasket

© Mitsubishi Motors Corporation Feb. 1995 PWEESOE7-A

Revised



11A-6-2 4D56 ENGINE <1991 - 1993> ~ Water Pump, Thermostat, Hose and Pipe

O-ring

\

Il

800035

Sealant

Hl=

1EMOOIE

© Mitsubishi Motors Corporation Dac. 1980

SERVICE POINTS OF INSTALLATION
PA¢  INSTALLATION OF WATER INLET PIPE / O-RING

(1) With the O-ring at the front end of water inlet pipe replaced
with a new one, apply water o its outside surface for
easier insertion into the water pump bodly.

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

#B4 INSTALLATION OF WATER TEMPERATURE GAUGE
UNIT

(1) Apply sealant to threads.

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent

PWEE2067



ENGINE - Rocker Arms, Rocker Shaft and Camshaft

11A-7-1

7. ROCKER ARMS, ROCKER SHAFT AND CAMSHAFT

REMOVAL AND INSTALLATION

Removal steps

1. Breather hose
2. Qil filler cap
3 Raocker cover
4. Rocker cover gasket
_ B4 5. Semi-circular packing
»D4 - 6. Rocker shaft -
#€4 7. Rocker arm, intake
#C4 8. Rocker arm, exhaust
9. Rocker shaft spring
10. Adjust screw
#B4 11. Camshaft oil seal
#A4 12. Camshaft bearing cap, front
#A¢ 13. Camshaft bearing cap, No. 2
#A¢ 14. Camshaft bearing cap, No. 3
PA4 15. Camshaft bearing cap, No. 4

#A4 16. Camshaft bearing cap, rear
17. Camshaft

DEN194

© Mitsubishi Motors Corporation Dec, 1930
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11A-7-2

ENGINE — Rocker Arms, Rocker Shaft and Camshaft

Qilholes

o= —=lL.ol

BENORD

Iz O/i\ Identification No.

LY
Timingbett | © O
side
&0
DEN19?
MDB93381 Camshaft
il geal | DENDES

ldentification mark

Intake Exhaust

DENO035

© Mitsubishi Motors Corporation Dec, 1950

INSPECTION
CAMSHAFT
{1) Measure the cam height.

Standard value:
Intake and exhaust: 36.45 — 36.65 mm
{1.435 — 1.443 in.)
Limit: :
Intake and exhaust: 36.05 mm (1.419 in.)

ROCKET SHAFT

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

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

SERVICE POINTS OF INSTALLATION

PA4 INSTALLATION OF REAR CAMSHAFT BEARING
CAP ‘

{1} Install the bearing caps in the designated positions,
confirming the identification numbers.

Bearing cap identification

- Location 1 2 3 4 5
MNone 2 3 4

Ident. No. None

B¢ INSTALLATION OF CAMSHAFT OIL SEAL

{1} Apply oil to the oil seal lips.
{2) Using Camshaft Oil Seal Installer {special tool), press-fit a
new camshaft oil seal into the front bearing cap.

#C4 INSTALLATION OF ROCKER ARM EXHAUST /
ROCKER ARM INTAKE

(1) Install in the correct position, confirming the identification
marks.

PWEES67



4D5'6 ENGINE <1991 — 1993> — Rocker Arms, Rocker Shaft and Camshaft 11A-7-3

o ‘I!r:% I. VR
1 h:) i

4= Timing beit side
DENOB!

4= Timing belt side

1 ¢il hole 2 oil holes

DEMNOE3

Droop DENG171

Apply sealant

DENZ3D

10 mm
{0.391n.)

Apply sealant

Semi-circular
{packing

T

Cylinder head 3EN0044

© Mitsubishi Motors Corporation Feb. 1935

»D4 INSTALLATION OF ROCKER SHAFT

{1) Keep the oil hole side down.
{2) Install the rocker shaft with its side having one oil hole
facing to the front.

(3} Set the washer with its shear droop toward the bolt
threads.

BE4 INSTALLATION OF SEMI-CIRCULAR PACKING
{1) Apply specified sealant to portions indicated in illustration.

Specified sealant:
3M ATD Part No. 8660 or equivalent

PWEES067-A Revised



11A-7-4 4D56 ENGINE <1991 - 1993> — Rocker Arms, Rocker Shaft and Camshaft

Camshaft
sprocket

Timing mark

DENDBOS

EX.IN. N EX.
No.1 No.2 No.3

DEN1S7

iN. EX. IN.

Nc.3 No.4
DEN185

© Mitsubishi Motors Corporation Feb. 1995

VALVE CLEARANCE ADJUSTMENT

(1) Turn the crankshaft clockwise and align the timing mark
on camshaft sprocket with its mating mark.

{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 {0.006in.) .....ccccvrimrecnrcrirrecan Intake
0.15 mm {0.006 in.) ......oocvvevimmincrininninnns Exhaust

(5) While holding the adjusting screw with a screwdriver,
tighten the lock nut. '

{6} Rotate clockwise the crankshaft one complete turn (360
degree).

(7} Adjust the valve clearance at points shown in the illustra-
tion.

{8) Repeat steps (3) to (5) to adjust the valve ciearance of
remaining valves.
NOTE | :
With the engine mounted on vehicle, warm up the
engine. Then, check for valve clearance at hot engine
and adjust if necessary.

PWEES057-A Revised



4D56 ENGINE <1991 = 1993> ~ Cylinder Head, Valves and Valve Spring

8. CYLINDER HEAD, VALVES AND VALVE SPRING

REMOVAL AND INSTALLATION

Removal steps

JAD #Ce 1. Cylinder head bolt
2. Cvlinder head
3. Cylinder head gasket

. Valve spring retainer lock

. Valve spring retainer

. Valve spring

. intake valve

. Exhaust valve

. Valve stem seal

. Spring seat

. Intake valve guide

. Exhaust valve guide

. Intake valve seat

. Exhaust valve seat

»B¢

JE QT N Y
ABWN 2000~

11A-8-1

DEMISB

© Mitsubishi Motors Corporation Feb. 1995

Rovised



11A-8-2

4D56 ENGINE <1991 = 1993> — Cylinder Head, Valves and Valve Spring

Valve seat
contact
: Margin

GEND20
20
Free
height
1ENQS5
Guide 1.0. Stern Q.D. 1EN296

© Mitsublshi Motars Corporation Dec. 1990

SERVICE POINT OF REMOVAL
JA} REMOVAL OF CYLINDER HEAD BOLTS
(1} Using the special tool, loosen the cylinder head balts.

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,
reface using valve refacer. Valve seat contact should be
maintained uniform at the center of valve face.

{2} if the margin is smaller than the service limit, replace the
valve.

Standard value: 2.0 mm (0.80 in.)
Limit: 1.0 mm {0.040 in.)

VALVE SPRING

(1) Measure the free height of spring and if i is smaller than
the limit, replace. _

Standard value: £49.1 mm (1.9331 in.)
Limit: 48.1 mm {1.8937 in.}

(2) Measure the squareness of the spring and, if the limit is
exceedsd, 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:

0.03 -0.06 mm (0.0012 - 0.0024 in.) ............ Intake
0.05 - 0.09 mm (0.0020 - 0.0035 in.) .........Exhaust
Limit:
0. 10 mMMm (0.003910INn.) ...cvceviciri i INItAke
0. 15 mm (0.0059in.) ...........cccvirrrreanans. Exhaust
PWEES(R?



4D56 ENGINE <1991 - 1993> — Cylinder Head. Valves and Valve Spring 11A-8-3

MD988148 Cutter

N DENODA

DEND37

/—Valve stem end

Valve stem
projection

' Spring seat
seating surface

DEND212

Cut away

/4 0.5-— 1 mm
{0.02--0.04in.}

N

TENDB3

Height of
seat ring

Oversize 1.D.

! 1ENCES

© Mitsubishi Motars Corporation July 1295

VALVE SEAT RECONDITIONING PROCEDURE

(1) Before connecting 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.

Available Valve Seat Cutter Types

Cutter Tool number
angle Intakefexhaust
45¢ MD298158
65° : MDg98165
30° MDa8175

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

4) Install the valve and, while pressing the valve against the
valve seat, measure the valve stem projection between
the valve stem end and the valve spring seat seating
surface,

Standard value: 40.95 mm (1.612 in.}
Limit: 41.45 mm {1.632 in.)

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.

{2) Rebore the valve seat hole in cylinder head to the oversize
valve seat diameter.

Intake valve seat hole diameter
0.30 0.S.: 43.300 - 43.325 mm
(1.7047 - 1.7057 in.)
0.60 0.S.: 43.600-43.625 mm
{1.7165 - 1.7175 in.)
Exhaust valve seat hole diameter
0.300.8.: 37.300-37.325 mm
(1.4685 = 1.4695 in.)
0.60 0.8.: 37.600 -37.625 mm
{1.4803 ~ 1.4813 in.})

PWEESDE?-B Revised
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11A-8-4

4D56 ENGINE <1991 - 1993> ~ Cylinder Head, Valves and Vaive Spring

Removal

Press

1 Push rod of

MDogB11h
Vaive guide Cylinder head
L
2‘ q DENQSS

Instaliation Press

MDe88116

Cylinder head
Valve guide

DEN028

MDo98729 ——

e

Valve
spring
seat

~ BENDOO18

© Mitsublshi Motors Corporation July 1995

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

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

See “VALVE SEAT RECCONDITIONING 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:

0.05 0.8.: 13.050 - 13.068 mm
(05138 -0.5145 in.)
0.250.8.: 13.250~13.268 mm
(0.5217 - 0.5224 in.)
0.50 0.5.: 13.500 - 13.518 mm
(0.5315-0.5322in.)

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.

(b} When valve guides have been replaced check for valve
contact and correct valve seats as necessary.

-SERVICE POINTS OF INSTALLATION

»A€ [INSTALLATION OF VALVE STEM SEAL

(1) Install the valve spring seat.

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

NOTE
The valve stem seal cannot be reused.

PWEES(E7-B Revisad



4D56 ENGINE <1991 - 1993> - Cylinder Head, Valves and Valve Spring 1 1A-8-5

Spring
etainer
Identification ?E r
color

Stem seal

Spring seat

BEMNDA37|

{3 Tirning belt side

DGEQ32

© Mitsubishi Motors Corporation July 1985

#B4 INSTALLATION OF VALVE SPRING

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

PWEED067-B Revised
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4D56 ENGINE <1991 - 1993> — Eront Case, Silent Shaft and Qil Pan 11A-9-1

9. FRONT CASE, SILENT SHAFT AND OIL PAN

REMOVAL AND INSTALLATION

Removal steps

e 1. Oil filter 13. Q-ring
2. Oil filter bracket 4By #He 14. Flange bolt
3 Qil filter brakcet gasket 15. Front lower case
4. Qil drain plug 16. Front iower case gasket
#J4¢ 5. Qil drain plug gasket 17. Silent shaft, right
. 6. Qil level sensor 18..Silent shaft, left
SR M4 7. Qil pan AQCH pB4 19. Silent shaft bearing
8. Qil screen 20. Check valve
9. Oii screen gasket 21. Gasket
10. Front upper case »F4 22, Qil jet
11. Front upper case gasket 23. Gasket
12. Plug cap '
DEN0037
@ Mitsubishi Motors Corporation Feb. 1885 PWEES067-A " Revised
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11A-9-2

4D56 ENGINE <1991 - 1993> — Front Case, Silent Shaft and Oil Pan

DISASSEMBLY AND REASSEMBLY

4

{& Mitsublshl Motors Corporation Feb. 1995

Disassembly steps
. ; . 81: cooler by-pass fE:alve 4D 4L H 8i| pump cover
»E . Qil pressure switc . Quter rotor .
3. O fiter gasket 9D ¥4 15 e rotr } Trochoid type
4. Plug . Outer gear
b. Gasket QD0 #C4 17. Inner gear } Gear type
8. Relief spring #B4¢ 138. Crankshaft front oil seal
7. Relief plunger »A4 19. Qil seal
8. Front lower case 20. Front upper case
9. Silent shaft gear cover 21. Qil seal
#D4 10. Silent shaft driven gear
#D4 11. Silent shaft drive gear NOTE
12. Qil pump gear drive shaft @: See “Details of change” table.
DENQ038
FWEESBT-A Reviged



11A-9-3

ENGINE — Front Case, Silent. Shaft and Oil.Pan

Details of Change

Rotors
Outer rotor _ Outergear
Inner rotor
Inner gear
Trochoid type Geartype
DLUD024
© Mitsubishi Motors Corporation Dec. 1990 PWEES06T
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11A-9-4

ENGINE . — Front Case, Silent Shaft and OQil Pan

MDQ% B __...—--""'"MD998727
0110583 01L0584
Right side of cylinder block
DEN248|
Screwdriver O
Silent
shaft,
right DENZ49
DEN108
MD298251 Bearing
I
T I {o
MDO98380
DEN104

© Mitsubishi Motors Corporation Dec. 1990

SERVICE POINTS OF REMOVAL
QA) REMOVAL OF OIL PAN

{1) Knock the special toot deeply between the cil 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 FLANGE BOLT
(1) Remove the plug on the right side of cylinder block.

{2F Insert a Phillips screwdriver into the plug hole to lock the
silent shaft in position.
(3} Remove the flange bolt.

¢C) REMOVAL OF SILENT SHAFT BEARING

(1) Install the special tool to the cylinder block. This is used to
hold the special tool.

{2} Pull out the rear bearing from the cylinder block using the
special tool.

PWEE9067



ENGINE - Front Case, Silent Shaft and Oil Pan 11A-9-5

Inner rotor Outer rotor

DLU0018|

DEN103

Engine il

Ciljet

Check valve assembly

DLUO1S

© Mitsubishi Motors Corporation Dec, 1990

4D REMOVAL OF QUTER ROTOR / INNER ROTOR /
OUTER GEAR / INNER GEAR

{1} Put alignment marks on the outer and inner rotors or outer
and inner gears for reference in reassembly.

INSPECTION
FRONT LOWER CASE

(1) The front case parts must be free from damage and cracks.

{2) Install the oil pump rotor or gear into the front case and
make sure that the rotor or gear turns smoothly with no
excessive play in it.

(3) The front case and oil pump cover surfaces in contact with
the pump rator or gear side face must be free from ridge
wear.

SILENT SHAFT

{1) Check oil holes must be free from clogging.

{2) Check journal for seizure, damage, and contact with
bearing. If defects are evident, replace the silent shaft,
bearing, or front case assembly.

{3) Check the silent shaft oil clearance. If wear is excessive,
replace the silent shaft bearing, sitent shaft or front case

© assembly.

Standard value:

Front
0.02 - 0.06 mm (0.0008 -0.0024 in.) ............ Right
0.02 ~ 0.05 mm (0.008-0.0020in.}) ... Left
Rear ....ccocooveeeenne 0.06 — 0.10 mm {0.0024 — 0.0039)

OIL JET, CHECK VALVE

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

PWEES067
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O 00 o 0 0

L= I = v R ¢ =

Valve

6LU012

L

{
(e |

& DLU026

— ).'

Thin rod -

DLUQ27

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: 345 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) oil.

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

OIL PRESSURE- SWITCH

(1) Connect a tester (ohm range} between the terminal and the
bady 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 kgfcm? pressure to the cil 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 LEVEL SENSOR {(FOR EUROPE)
<PO5V, POSW, P15V, P25V, P25W>

(1) Check continuity of the -oil level sensor with the float
moving up and down.

DENDO40

© Mitsubishi Motors Corporation Dec. 1990

Float position Switch ON/OFF
Condition when down OFF (no continuity)
Condition when up ON {continuity)

PWEES067



ENGINE - Front Case, ‘Silent Shaft and Oil Pan 11A-9-7

<V24C, V24V, V24W, V44V, Vaiw:>-

- {1) Immierse the oil level sensor and check continuity with its

float positioned both up and down at oil temperatures both
below 40°C (104°F) and above 80°C {176°F).

40°C (104°F)

1LU0003

© Mitsubishi Motors Corporation Dec. 1990

Float position ' Switch ON/CFE
Condition when down " ON {continuity}
2EN0379 Condition when up ON {continyity)
h80°C{176°F}
Float position . Switch ON/OFF
Condition when down OFF (no continuity)
Condition when up ON (continuity)

OIL FILTER BRACKET

(1) Check the oil filter mounting surface for damage.
(2) Check for cracks and oil leaks.

Ol PUMP — Gear type

(1) Check the gear teeth for wear and damage.
(2) Set the outer and inner gears in the front lower case and
check that they rotate smoothly.

{3) Check-the inner gear tip to crescent clearance.

Standard value:
0.22 — 0.35 mm {0.0087 — 0.0138 in.}
Limit: 0.5 mm {0.020 in.)

PWEE057
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11A-9-8 ENGINE — Front:Case, Silent Shaft and Oil Pan

& Mitsubishi Motors Corporation Dec. 1930

" {4) Check the outer gear tip to crescent clearance.

{6}

(7)

{8)

Standard value: :
0.12 — 0.22 mm (0.0047 — 0.0087 in.)
Limit: 0.4 mm (0.016 in.)

Check the inner gear and outer gear side clearance.

Standard value:
0.04 — 0.10 mm {0.0016 — 0.0039 in.)
Limit: 0.15 mm (0.006 in.)

Check the outer gear outer circurmference to front case
clearance {body clearance)

Standard value:
0.12 - 0.18 mm {0.0047 — 0.0071 in.)
Limit: 0.3 mm {0.012 in.)

Check the inner gear outer circumference to front case
clearance (body clearance).

Standard value:
0.03 —~ 0.09 mm (0.0012 —~ 0.0035 in.)
Limit: 0.15 mm (0.006 in.}

Check the front case and oil pump cover surfaces in contact
with the pump gear side face for ridge wear.

OIL PUMP — Trochoid type

(1)
2

Check the rotor testh for wear and damage.
Set the outer and inner gears in the front lower case and
check that they rotate smoothly.

PWEES067
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DLUOD1S

© Mitsubishi Motors Carporation Fab. 1985

{3) Check the tip clearance.

Standard value: _
0.11 - 0.24 mm (0.0043 - 0.0094 in.)

(4) Check the inner rotor and outer rotor side clearance.

Standard value:
0.04 - 0.10 mm (0.0016 - 0.0039 in.)

{5) Check the outer rotor outer circumference to front case
clearance (body clearance}

Standard value:
0.10 - 0.18 mm (0.0039 — 0.0071 in.)
Limit: 0.35 tam (0.0138 in.)

{6) Check the inner rotor outer circumference to front case
clearance (body clearance}.

Standard value:
0.032 - 0.09 mm (0.0012 - 0.0035 in.)

{7) Check the front case and oil pump cover surfaces in
contact with the pump rotor side face for ridge wear.

RELIEF PLUNGER

(1) Ensure that the relief plunger slides smoothly.
RELIEF SPRING

{1) Ensure that the relief spring is not broken.
OIL SEAL

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

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

PWEESDGT-A Revised
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4D56 ENGINE <1991 - 1993> — Front Case, Silent Shaft and Oil Pan

Qil seal

Socket wrench \ . i:i

DEN000G
Oil seal rront
ower
Crankshaft —H—case
: e I N Il
= : o o
drive
q shaft
:\:\\]\\ AR oy .l\l - rlﬁ
MD9S382  MDO9S383 55
{Apply oil to outer surface) — OENCS?
Inner rotor Quterrotor
Alignment

marks

DLU001S
' Silent shait ‘
Alignment
mark
DEN10Y
. Drive gear
Front lower
case d
-
MD998385
Ol seal
DENG43

© Mitsubishi Motors Corporation Dec. 1990

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF OIL SEAL

(1) Apply engine oil 1o the oil seal outer surface and drive in
with a socket wranch.

#B4 INSTALLATION OF CRANKSHAFT FRONT OIL SEAL

(1) Attach the special tool to the crankshaft and apply engine
oil 1o the outer surface of the tool.

{2) Using the special tocl, install the front cil seal into the
front lower case.

»C4 INSTALLATION OF INNER GEAR / OUTER GEAR /
INNER ROTOR / OUTER ROTOR .

{1} Install the outer rotor (or outer gear} in the same direction
as befare noting the mark put at the time of removal.
Apply engine ol to the entire rotor {or gear) surface.

#D4 INSTALLATION OF SILENT SHAFT DRIVE GEAR /
SILENT SHAFT DRIVEN GEAR

(1) Install the silent shaft drive and driven gears to the front
lower case. Make sure that the alignment marks are in line.

{2} Install the special tool to the drive gear. Apply engine oil 1o
the outer surface of the special tool and the drive gear
shaft and install the drive gear as shown.

PWEES(67
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11A-9-11

Qil passage
DENC0S4
- -—+
No.1.3 No.24
! Cylinder Cylinder
Oli iet - .
{for No. 1.3} 4 - Qil jet
St {for No. 2.4)
Cylinder Knock pin
block
Check valve
DENOSS
MD298250 Bejﬁng
|
Apply
MD998380 engine
(Right side only} . oil
DEN10S
Silent shaft
bearing

Plug

. Qil ho!
Cylinder i hote

block Bearing oil hole DENZ01

© Mitsubishi Motors Corporation Feb, 1395

»E€ INSTALLATION OF OIL PRESSURE SWITCH
{1} Apply sealant to the threads of the switch.

Specified sealant:
3M ATD Part No. 8660 or equivalent

Caution
» Use care not to allow the sealant to plug the oil
passage.

»F4  INSTALLATION OF OIL JET

{1} There are two types of oil jets instalied: one for No. 1 and
3 and the other for No. 2 and 4. Make sure that the correct
one is installed with correct direction as shown.

PG4 INSTALLATION OF SILENT SHAFT BEARING

(1) Using the special tocl, press-fit the bearing into the cylinder
block.
Before pressHitting the bearing, apply an ample amount of
engine oil to the bearing surfaces as well as bearing hole
in the cylinder block.

{2) When press-fiiting the right bearing into position, make
sure that the oil hole in bearing is aligned with that in
cylinder block.

PWEESQ67-A
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4D56 ENGINE <1991 - 1993> - Front Case, Silent Shaft and Qil Pan

Silent
shaft,
right

Right

Screwdriver

side of cylinder block

o

DENQ12

Sealant

Groove
portion

Bolt
hole
portion

3EN184

7ENO307

7.1

Ll

—_—— # Bracket side

\

Apply oil

6LUOZG

& Mitsubishi Motors Corporation Feb. 1995

, ’HC INSTALLATION OF FLANGE BOLT
{1) Insert a Phillips screwdriver into the plug hole to block the
silent shaft.

(2) Install the flange bolt and tighten to the specification.
{3} Remove the screwdriver and install the plug.

#l¢ INSTALLATION OF OIL PAN

{1) Clean both mating surfaces of cil pan and cylinder block.
(2} Apply a4 mm {0.16 in.) wide bead of sealant to the entire
circurmnference 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.

PJ¢ INSTALLATION OF OIL DRAIN PLUG GASKET

{1) Replace the gasket with a new one and install it in the
direction shiown in the illustration.

»K¢ INSTALLATION OF OIL FILTER

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

Caution
¢ Never use a wrench to tighten the oil filter.

PWEES067-A Revised



4D56 ENGINE <1991 - 1993> — Piston and Connecting Rod 11A-10-1

10. PISTON AND CONNECTING ROD
REMOVAL AND INSTALLATION

Removal steps

1. Nut
SADpDE 2. Connecting rod cap
’ 3. Conneacting rod bearing

#Cé 4. Piston and connecting rod assembly
B. Connecting rod bearing
6. Bolt

$B4 7. Piston ring No. 1

¥B4 8. Piston ring No. 2

#B4 9. Qil ring

#A4 10. Piston

11. Snap ring

¥A4 12, Piston pin
#A4 13. Connecting rod
14. Bushing

DENOOED

© Mitsubishi Motors Corporation Dec. 1980 PWEESDE?
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4D56 ENGINE <1991 - 1993> - Piston and Connecting Rod

Cylinder Na.

DENOSC

GENDEZ

Piston Thickness gauge

DEN25S

Ne.1 ail ring groove  ———
o
Ring carrier /ﬁ
DEMOZ11
%
7
% //
Z
/ .
Pistonring Endgap 6END3?

© Mitsubishi Motors Corporation July 1995

SERVICE POINT OF REMOVAL
QA REMOVAL OF CONNECTING ROD CAP

n

Mark the cylinder number on the side of the connecting
rod big end for correct reassembly.

INSPECTION
PISTON RING

(1}

(2)

(3)

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

In case of keystone type, measure the ring to groove
clearance as shown.
Without turbocharger
Standard value:
0.13 ~ 0.17 mm (0.0051 - 0.0067 in.) ......... No. 1
0.05 - 0.09 mm {0.0012 - 0.0028 in.) ...... No. 2*
0.03 ~ 0.07 mm {0.0012 - 0.0028 in.) ......... No. 2
0.02 ~ 0.07 mm (0.0008 - 0.0028 in.) ............0il
Limit:
0.20 mm (0.007910N.) ..cvveirrimirr i No. 1
0.15 mm {0.0059 iN.) ...ccovrreenirrerennnenecnnnns No. 2
0.10 mm {0.0039iN.} .coovvvviinrecrirnrmcreneaaanins Oil
*: Pistons with ring carrier
With turbocharger
Standard value:
0.06 - 0.08 mm (0.0022 - 0.0030 in, ......... No. 1
0.05 - 0.07 mm (0.0020 - 0.0028 in.) .........No. 2
0.02 - 0.07 mm (0.0008 - 0.0028 in.) ............ Oil
Limit:
0.15 mm [0.0059in.) ...ocoviniriniirmrcennineas No. 1
0.15 mm (0.0059in.) .....ccvvvvrrnrenienirnnens No. 2
0.10 mm {0.0039iN.) ..c.oveirnreieiinrereresencnnnes Qil
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.
Without turbocharger

Standard value:

0.25 - 0.40 mm (0.0098 - 0.0157 in.) ...... No. 1
0.25 - 0.45 mm {0.0098 - 0.0177 in.) ......No.2
0.25 - 0.45 mm (0.0098 - 0.0177 in.) ............ Oil
Limit; 0.8 mm (0.0315 in.)
PWEES0E7-B Revised



4D56 ENGINE <1991 - 1993> - Piston and Connecting Rod 11A-10-3

L

— SEN301
1EN302
Remove
MDe98386
Bushing
A A
Tt —
Remove
DEM204

© Mitsublshi Motors Corporation Feh. 1995

With turbocharger
Standard value:
0.35 - 0.50 mm {0.0138~0.020in.) ......... No. 1
0.25 - 0.40 mm {0.0098 - 0.0157 in.} ...... No. 2
0.25 - 0.45 mm {0.0098 - 0.0177 in.} ............ Oil

Limit: 0.8 mm (0.0315 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,
repiace 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.

{2} Measure the connecting rod bearing 1.D. and crankshaft pin
0.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: 0.10 mm {0.0039 in.)
Crankshaft pin diameter:
0,25 U.S. ...52.734 - 52.750 mm (2.0761 - 2.0768 in.)
0,50 U.S. ...52.484 - 52.500 mm (2.0662 - 2.0669 in.}
0,75 U.S. ...52.234 - 52.250 mm (2.0565 - 2.0571 in.}
NOTE
Refer to CRANKSHAFT for the measurement of oil clear-
ance using a plastic gauge.

CONNECTING ROD BUSHING REPLACEMENT
PROCEDURE

(1) Using Connecting Rod Bushing Remover and Installer
(special tool}, remove the bushing.

PWEE367-A : Revisad
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4D56 ENGINE <1991 - 1993> - Piston and Connecting Rod

1

— MDOS8386

Apply oif

Bushing

Chamfered side
Align oil holes

DEN205

DEN206

Front mark
{10 mark)

Front mark

DENig2

With  Without
turtbo-  turbo-

: . No. %hﬁr ch&g_g]r
SSReo o

Oil@@

DENOQO?

Upper side No. 3
rail

Timing
belt side «

No. 2 ring gap rail

and spacer gap : : GEN0A1
© Mitsubishi Motors Corporation Dec. 1990

{2} Using the special tool, press-fit the bushing into position.
At the time, make sure that the oil hole in the bushing is
aligned with that in the connecting rod small end.

{3) Machine the bushing 1.D. to the standard value.

Bushing 1.D. standard value:

29.015 - 29.025 mm (1.1423 - 1.1427 in.)
Big-to-small-end center parallelism:

0.05 mm (0.002 in.)
Torsion: 0.1 mm (0.004 in.)

SERVICE POINTS OF INSTALLATION

PA4 INSTALLATION OF CONNECTING ROD / PISTON
PIN / PISTON

{1} Mate the piston with the connecting rod.

{2) Line up the front marks and insert the piston pin. The
piston pin must be smoothly pressed by hand into position.
Replace the piston pin if there is an excessive play.

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

(1) Install the oil ring expander and the oil ring in the piston.

{2} Then, install the piston ring No. 2 followed by piston ring
No. 1. Install the rings with their side having manufacturer’s
and size marks facing up (on the piston crown side).

»C¢ INSTALLATION OF PISTON AND CONNECTING
ROD ASSEMBLY

{1} Liberally coat engine cii 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.

PWEEQ067



ENGINE - Piston and. Connecting Rod 11A-10-5

Cylinder No.

DENOS7

{© Mitsubishi Motors Corporation Dec. 1930

(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

¢ |[nsert with the front mark (arrow) on the piston
head directed toward the engine front (timing belt
side).

#D¢ INSTALLATION OF CONNECTING ROD CAP

{1) Verifying the mark made during disassembily, 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 connecting rod big end side clearance
meets the specification.

Standard value: 0.10 — 0.25 mm (0.0039 — 0.0098 in.)
Limit: 0.4 mam {0.016 in.}

PWEEJ067
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ENGINE - Crankshaft, Flywheel and Drive Plate

11A-11-1

11. CRANKSHAFT, FLYWHEEL AND DRIVE PLATE

REMOVAL AND INSTALLATION

CONDA LW =

Removal steps

. Flywheel assembly = For manual transmission
. Adapter plate

Brive plate } For automatic transmission

. Crankshaft adapter

Rear plate

. Bell housing cover

Qil seal case”
Gasket

. Qil separator

. Rear oil seal

. Bearing cap

. Crankshaft bearing (lower)
. Crankshaft

. Crankshaft bearing {upper}

DEMN236

© Whitsubishi Motors Corporation Dec. 1980 PWEE2067
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11A-11-2 ENGINE — Crankshaft, Flywheel and Drive Plate

3ENOSE

25mmR
{0.098in.)
Bk
_ -
o 2.5
(0008
25 R/ in.) B
oo | |||
J 6EN152
Plastic gauge
BEND43

© Mitsubishi Motors Corporation Dec. 1950

INSPECTION
CRANKSHAFT

(1) Measure the outside diameter of journal and inside dia-
meter of crankshaft bearing. If the difference between
them {oil 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 mim {0.0039 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 il clearance can be measured easily by using a
plastic gauge, as follows:

(1) Remove oil 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.

{4) Gently place the crankshaft bearing cap over it and tighten
the bolts to the specified torque.

{5) 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.

PWEESDS7



ENGINE — Crankshaft, Flywheel and Drive Plate

11A-11-3

Grooveless ;
Upper bearing
Lower bearing {for No. 1,2,4,5)
{for No. 1,2,4,5) Grooveless .
¢ /
Upper and lower bearings
{for center) 1ENOGE
Main bearing cap direction
I O,
Galf Frontmark
Timing beit side
o1 Cap No.
O
DENOB4

3ENOD22

© Mitsubishi Motors Corporation Dec. 1830

CRANKSHAFT REAR OIL SEAL

{1) Check oil seal lip for wear and damége.
{2) Check rubber for deterioration or hardening.
{3) Check oil seal case for cracks and damage.

FLYWHEEL |
(1) Check the runout of flywhesl.
Limit: 0.13 mm (0.0051 in.)

SERVICE POINTS OF INSTALLATION

PA4 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
is no difference between uppert 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.

P04 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.)

PWEES67
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11A-11-4 ENGINE - Crankshaft, Flywheel and Drive Plate

}

Qil seal case = MDg298378

#D4 INSTALLATION OF OIL SEAL

PE¢ INSTALLATION OF 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).

6EN04g|

@ Mitsubishi Motors Corporation Dec. 1930 PWEES067



ENGINE - Cylinder Block 11A-12-1

12. CYLINDER BLOCK
REMOVAL AND INSTALLATION

Removal steps

1. Cover

2. Packing

3 Engine bracket, right
4. Engine bracket, left
5. Cylinder sleeve

6. Cylinder block

DENZ37

@ Mitsubishi Motors Corporation Dec. 1890 PWEES067



11A-12-2 ENGINE -~ Cylinder Block

INSPECTION
CYLINDER BLOCK

{1} Using a straightedge and thickness gauge, check the block
top surface for warpage. Make sure that the surface is free
from gasket chips and other objects.

Standard value: 0.05 mm (0.0020 in.)
Limit: 0.1 mm {0.0039 in.) _

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

Cylinder block height {when newy}:
31845 — 318556 mm (12.56374 — 12,5413 in.)

GENOB3

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

{4) Using cylinder gauge, measure the cylinder bore and
cylindricity. If wom badly, correct cylinder to an oversize
and replace piston and piston rings, Measurement points
are shown in illustration.

&

12mm 4
(0.47in.)F Standard value:
Center Q Cylinder 1.D.: 91.10 - 91.13 mm (3.5866 — 3.5878 in.)
Cylindricity: 0.015 mm (0.0006 in.)
Bottom
SEMOB2
BORING CYLINDER
(1) Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.
Piston size identification
Size Identification mark
—t - ' m-| Thrust 0.25 mm {0.01in.} 0.5, 0.25
Piston O.D? direction 0.50mm{0.02in.) 0.S. 0.50
0.75mm (0.03in.} .S, 0.76
cENOSS 1.00mm (0.04in.} O.5. 1.00
NOTE

Size mark is stamped on piston top.

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

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

Boring finish dimension = Piston O.D. +
{clearance between piston 0.D. and cylinder) -
0.02 mm (0.0008 in.) (honing margin}

© Mitsubishi Motors Corporation Dec. 1930 . PWEE30G7



ENGINE - Cylinder Block 11A-12-3

{4) Bore all cylinders to calculated boring finish dimension.

Caution

* To prevent distortion that may result from tempera-
ture 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 0.D. and cylinder)}.
{6) Check clearance between piston and cylinder.

Clearance between piston and cylinder:
0.02 - 0.04 mm {0.00079-0.00157 in.) ... Without
turbocharger
0.04 ~ 0.06 mm {0.00157 - 0.00236 in.) .......... With
turbocharger

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

CYLINDER SLEEVE CHANGE PROCEDURES
Removal

(1) Fix the cylinder block to a boring machine and center it.
Center at the lower portion of the cylinder sleeve where

ap: . there is less uneven wear.
Round this surface

:\ {2} Bore to the sleave wall thickness of about 0.5 mm (0.0197
/ in.).

- (3) Machine the screwdriver as illustrated and insert it be-
P view P wp tween the cylinder sleeve and cylinder block. Lightly hit it to

-break the sleeve.
When doing so, be careful not to damage the cylinder block

G /..-—-Eﬁ% wall.

Face round side

toward the cylinder

y < @ block
Thinned cylinder @y o
y \\sleave I

*

5

S .

inspection

(1) After removing the cylinder sleeve, check the cylinder block
sleeve hole surface.

(2) If there is damage, insufficient tightening allowance or
other problems, bore the cylinder block sleeve hole to an
oversize.

© Mitsubishi Motors Corporation  Dec. 1990 PWEE3067
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ENGINE - Cylinder Block

Y direction
X
direction
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{3} To measure the tightening allowance, measure both the

cylinder sleeve Q.D. and cylinder block sleeve hole |.D. at
the position Hlustrated.

Measure D1, D2 and D3 in both X and Y directions and if the
average is smaller than 0.12 mm (0.0047 in.), then bore the
sleeve hole to 0.5 mm (0.0197 in.) oversize and install the
oversize sleeve.

Caution

¢ [f one cylinder requires oversize machining, over-
size it with the other cylinder sleeves removed.
Machining while the sleeves remain in the other
cylinders may disturb roundness.

Installation

WHEN CYLINDER BLOCK SLEEVE HOLE HAS NOT BEEN
BORED

{1) Amply apply press oil to the cylinder block sieeve hole and

sleeve outer circumference.

{2) Apply a disc [diameter 100 mm (3.94 in.), thickness 20 mm

(4)

{0.79 in.) or more] o0 the top of the sleeve and press fit
using a hydraulic press.

Installation load: 22,000 N (2,200 kg 4,850 Ibs.} or more

Install with the chamfered end first as illustrated, Continue
until the sleeve upper end is flush with the block upper end.

Cut off the top end of the cylinder block in order to make
the cylinder block flush with the sleeve. Cut off the
minimum top end portion of the cylinder block necessary to
me).\ke them flush. Do not cut off more than 0.2 mm {0.0079
in.).
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(5} Chamfer the cylinder sleeve top end as illustrated.

(8) The service cylinder sleeve has the |.C. machined to 89.9
to 90.1 mm (3.539 to 3.547 in.). After installation of the
sleeve, therefore, hone the 1.D. to the standard value.

Cylinder 1.D.: 91.10 = 91.13 mm (3.5866 ~ 3.5878 in.}
Honing finished surface roughness: 2 -4 .

Honing cross hatch angle: 15 - 25°

Cylinder bore squareness: 0.05 mm (0.0197 in.)

WHEN BORING THE CYLINDER BLOCK SLEEVE HOLE

(1) Prepare a cylinder sleeve of 0.5 mm (0.0197 in.) oversize
{identification color: red).

(2) Hone the cylinder block sleeve hole to 94.025 to 94.080
mm (3.7018 10 3.7027 in.).

{3} Install the cylinder sleeve and finish the .D. The installation
and machining procedures are the same as in the case
when the block sleeve hole has not been bored,

Inspection after Assembly

(1) After assembling the crankshaft, piston, etc., check the
piston protrusion. -
If the protrusion exceeds the limit, change the combination
of piston, connecting rod and cylinder in order to reduce
the protrusion to within the limit.

{2) If the protrusion still exceeds the limit after piston reassem-
bly, replace the cylinder block.

Limit: 0.974 mm {0.0383 in.)
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