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ENGINE — General Information 11A-0-3

GENERAL INFORMATION

ENGINE SECTIONAL VIEW
TWO-CAMSHAFT 12-VALVE ENGINE ON FRONT WHEEL DRIVE VEHICLE

7EN0324
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ENGINE — General Information 11A-0-5
TWO-CAMSHAFT 12-VALVE ENGINE ON REAR WHEEL DRIVE VEHICLE

]
Ii'l
»

(0

7 20|
=N

(T
L
1)

7EN0120

© Mitsubishi Motors Corporation Aug. 1994 PWEE3061-D Revised



11A-0-6 ENGINE —~ General Information

1 1

o g

==
Al
0

| .

e )

P R 7y [0
N
[
T {TC

7END135

© Mitsubishi Motors Corporation Oct. 1990 PWEES061



ENGINE — General Information

11A-0-6a

TWO-CAMSHAFT 24-VALVE ENGINE
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ENGINE — General Information 11A-0-7

FOUR-CAMSHAFT ENGINE
(6G72 ENGINE WITHOUT TURBOCHARGER — UP TO 1992 MODELS)
{6G73 ENGINE)
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ENGINE — General Information

11A-0-9

FOUR-CAMSHAFT ENGINE
(WITHOUT TURBOCHARGER - FROM 1993 MODELS}
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11A-0-11

FOUR-CAMSHAFT ENGINE
(WITH TURBOCHARGER)

7EN0478

PWEES061-C

Dec. 1993

© Mitsubishi Motors Corporation



11A—O—12 | ENGINE — General Information

7EN0477
© Mitsubishi Motors Corporation Sept. 1992 PWEES061-A . Added




ENGINE — General Information 11A-0-13

FOUR-CAMSHAFT ENGINE FOR REAR WHEEL DRIVE VEHICLE
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ENGINE —~ General Information 11A-0-15

LUBRICATION SYSTEM — TWO-CAMSHAFT ENGINE

Lash adjuster

—- To main gallery

Oil pump

i

Qil filter

" Relief valve

7LU0027
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11A-0-16 ENGINE - General Information

LUBRICATION SYSTEM - FOUR-CAMSHAFT ENGINE

Rocker arm

Orifice

Qil pressure
gauge unit Lash
adjuster
. Qil cooler .
Oil pressure
switeh To turbo-
charger
2 T 1 Orifice , '
lle:
T r—I Main gallery

Qil filter

Relief valve

J/
el —
Tooil level relay w— —— ! ! Gil
screen
Qil pan
: Oil level sensor
{For Europe}
7EN04S3
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ENGINE - Specifications

1. SPECIFICATIONS

GENERAL SPECIFICATIONS
TWO-CAMSHAFT 12-VALVE ENGINE

11A-1-1

Description . Specifications
No. and arrangement of cylinders ... e, 6, V-type
Combustion chamber ..., GOMpact type
Total displacement ..., 2,972 cc (181.4 cu.in.)
Cylinder bore X StrOKE ..o 91.1 x 76.0 mm (3.59 % 2.99in.)
Compression ratio
Front wheel drive vehicle ..o 10.0
Rear wheel drive vehicle ..., 89
Valve MECRANISIT ..ot e bbbt Single overhead camshaft (per bank)
Lash adJUSTET vttt e Hydraulic type
ROCKEI @M oottt Roller follower type
Valve timing: Front wheel drive vehicle
Intake valve
OPBINS oot 16° BTDC
ClOSES oottt 66° ABDC
Exhaust valve
OPENS .o e 56° BBDC
CIOSES ..ottt ettt 26° ATDC
Valve timing: Rear wheel drive vehicle
Intake valve
OPBNS oottt e e 19° BTDC
CIOSES ..ovvieiieciiiii e e 59° ABDC
Exhaust valve
OPBNS ettt en e 59° BBDC
ClOSES oottt ettt 19° ATDC
TWO-CAMSHAFT 24-VALVE ENGINE - 6G72
Description Specifications
No. and arrangement of cylinders ..o 6, V-type
Combustion ChambBer ... e Compact type
Total displacement ..., e 2,972 cc (181.4 cu.in.)
Cylinder bore X StroKe ... 21.1 X 76.0 mm (3.59 x 2.99in.)
ComPression ratio ... e e 9.0
Valve mMechaniSm ... Single overhead camshaft {per bank}
Lash adjuster ... e Hydraulic type
ROCKEM @M .ottt nas Roller follower type
Valve timing
Intake valve
OPENS (it ee e e 19° BTDC
08B e 45° ABDC
Exhaust valve
ODBNS ettt e 49° BBDC
0SS e e 16° ATDC

© Mitsubishi Motors Corporation Aug. 1997
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11A-1-2

ENGINE - Specifications

TWO-CAMSHAFT 24-VALVE ENGINE - 6G74

Description Specifications -
No. and arrangement of cylinders ... 8, V-type
CombBustion chambBEr ...t s Compact type
Total diSPIACEMENT ..o s 3,497 cc (213.4 cu.in.)
CYENAET DOTE X STOKE ....vvvocevece oot eriarecs s 93.0 x 86.8 mm (3.66 x 3.37 in.)
COMPrESSION FALIO .oveveveiieeecee et e s 9.0
VaIVE MEBCHAMISITY oottt Single overhead camshaft {per bank)
Lash 8JUSTEN ... e s Hydraulic type
ROCKET BITN .ottt et e r e e Roller follower type
Valve timing
Intake valve
OPBNS oottt e 13° BTDC
CIOSES .ottt as e e s es st 55° ABDC
Exhaust valve
ODBNS oot e e 51° BBDC
ClOSES ..o vt et s 17° ATDC
FOUR-CAMSHAFT ENGINE - 6G72
Description Specifications
No. and arrangement of cylinders ... 8, V-type
Combustion Ghamber ... e Compact type
Total diSpIECEMENT ..o 2,972 ¢cc {181.4 cu.in))
Cylinder bore X stroke ..o et 91.1 x 76.0 mm (3.59 X 2.99in.)
Compression ratio
WithoUt tUrbOCharger ... e 10.0
WIith tUrbOCREIGET et 8.0
VaIVE MECREMISITY e ettt e Double overhead camshaft (per bank)
LASH AAJUSTEI ..vivivevireee ettt s Hydraulic type
ROCKEr arm ..........cooovvecviric e [E U UUVTOPUPRPYON Roller follower type
Valve timing
Without turbocharger
Intake valve
ODBIIS oottt 16.5° BTDC
ClOSES oo e 55.5° ABDC
Exhaust valve
OPBNS oo sr e e et et een 48.6° BBDC
© CIOSES L s 15.5° ATDC
With turbocharger
Intake valve
OPEIS ooeeeeectees e eee s as e ettt b st 16.6° BTDC
ClOSES oottt 55.5° ABDC
Exhaust valve
OPBNS oot re e e ettt et 50.5° BBDC
CUOSES oottt e 17.5° ATDC

© Mitsubishi Motors Corporation Aug. 1997
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ENGINE - Specifications 11A-1-3

FOUR-CAMSHAFT ENGINE - 6G73

Description , Specifications
No. and arrangement of cylinders ..o, 6, V-type
Combustion Chamber ... Compact type
Total diSpIRCEMENTt ..o 2,497 cc {(152.4 cu.in.)
Cylinder bore X Stroke ..o s 83.5 x 76.0mm (3.29 x 2.99in.)
COMPIESSION FHO o.oveeeceeeeee et e e eeeeeee e e e 10.0
Valve MechaniSm ... Double overhead camshaft {per bank)
Lash 8AJUSTEr ..o Hydrautic type
EToTe] = o T o o SO Roller follower type
Valve timing
Intake valve
OPENS ettt 14° BTDC
ClOBES o 58° ABDC
Exhaust valve
DBNIS oottt e eaen 48.5° BBDC
CIOSES ettt 15.5° ATDC

FOUR-CAMSHAFT ENGINE - 6G74

Description Specifications

No. and arrangement of cylinders ... B, V-type

Combustion chamber ... Compact type

Total dISPIACEMIENT Loiviiie ettt ettt eeeeeeeeserenne 3,497 cc (213.4 cu.in.)

Cylinder bOre X SIrOK@ ..o e eeee e 93 x 85.8 mm (3.66 x 3.37in.)
COMPIESSION FALIO ..ot 9.5

Valve MEChANISIM Lo, Double overhead camshaft {per bank)
Lash adJUSTEI ..o s Hydraulic type

ROCKE! MM e e s Roller follower type

Valve timing
Intake valve

ODBIS oo et ee et et 11.56 BTDC

CHOSES ..o et 60.5 ABDC
Exbaust valve

OPENS et et 43.5 BBDC

ClOSES e e 20.5 ATDC

© Mitsubishi Motors Corporation Aug. 1997 PWEE9061-F Revised



11A-1-4 ENGINE - Specifications

SERVICE SPECIFICATIONS

mm {in.}
Standard Limit
Cylinder head — Two-camshaft engine
Flatness of gasket surface
12-VaIVE BNGING oot rn e Less than 0,05 {0.0019) ..o 0.2 (0.008)
24-valve engine ........... et Less than 0.03 (0.0012) ..., 0.2 {0.008)
GINEING TIMIE oottt eree e bbb bR bbb *0.2 (0.008)

* |f cylinder block gasket surface has already been ground, thickness of the removed stock should be included in
the grinding limit of =0.2 mm (-0.008 in.}

Flatness of manifold mounting surface

Intake SIde ..o e Less than 0.10 {0.0039) ................. Y 0.2 (0.008}

Exhaust Side ..o e e Less than 0.15 (0.0059) .........cccovivvirrrvvcienee 0.3(0.012)
Qverall height

12-valve NGING ... 84 (3.31)

24-valve eNgINE ..oo.vv e 120 {4.72)

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

12-valve engine

0.05 e 13.05 - 13.07 (0.5138 - 0.5147)

0,25 oo e 13.256-13.27 (0.5217 - 0.5224)

080 i s 13.50 - 13.52 (0.563156 - 0.5323)
24-valve engine

0008 et s 11.05—-11.07 {0.4350 — 0.4358)

0.25 e 11.25-11.27 (0.4428 - 0.4437)

0.80 oo 11.50 - 11.562 (0.4528 - 0.4535}

Oversize rework dimension of valve seat hole
12-valve engine

intake 0.3 o 44.30 - 44.33{1.7441 - 1.7453)
0.6 (e 44.60 — 44.83 {1.7559 - 1.7571)
Exhaust 0.3 o, 38.30 - 38.33 {1.5079 - 1.5091)
0.8 e, 38.60 — 38.63 (1.5197 — 1.5209)
24-valve engine
Intake 0.3 e S 34.30 - 34.33 (1.35603 - 1.3516)
08 e 34.60 —34.63 (1.3622 - 1.3634)
Exhaust 0.3 e 31.80-31.83(1.2520 - 1.2631)
0.6 o, 32.10-32.13(1.2638 - 1.2650)
Cylinder head - Four-camshaft engine
Flatness of gasket surface ..o Less than Q.03 {0.0012) .o 0.2 {0.008)
GNAING TMIL oottt b bbb *0.2 (0.008)

* if cylinder block gasket surface has already been ground, thickness of the removed stock should be included in
the grinding limit of ~0.2 mm (-0.008 in.}

Flatness of manifold mounting surface

INEBKE SHAG oot Less than 0.10 (0.0039) ... 0.2 {0.008)
EXRAUSE SIE oo e Less than 0,15 (0.0059) ... 0.3(0.012)
Overall height ..., 132 (56.20) :

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

0.05 oo cnr e 12.05-12.07 (0.4744 - 0.4752)
0.25 e s 12.25-12.27 (0.4823 - 0.4831)
0.50 i s 12.50 - 12.52 (0.4921 - 0.4929)

© Mitsubishi Motors Corporation Aup. 1997 PWEES061-F : Revised



ENGINE - Specifications 11A-1-b

mm (in.)
Standard Limit
Oversize rework dimension of valve seat hole
6G72, 6G74
Intake 0.3 o, 36.30 - 36.33 (1.4291 - 1.4303)
0.6 ., 36.60 — 36.63 (1.4409 - 1.4421)
Exhaust 0.3 o, 33.30-33.33{1.3110-1.3122)
06 e, 33.60 - 33.63 {1.3228 — 1.3240)
6G73
Intake 0.3 e, 34.30 — 34.33 (1.3504 - 1.35186)
08 e, 34.60 - 34.63 {1.3622 - 1.3634)
Exhaust 0.3 e, 30.80-30.83(1.2126 - 1.2138}
06 e, 31.10-31.13 (1.2244 - 1.2256}
Camshaft — Two-camshaft engine
Cam height
12-valve engine
Intake ...l e e e 4125 (1.8240) ..o, 40.75 (1.6043)
EXDAUST e 41.25 (1.8240) ..coovevvvee. e 40,75 {1.6043)
24-valve engine (6G72)
INtAKE oo, 3758 (14795} e, 37.08 {1.4598)
EXREUST oo 36.95(1.4547) e 36.45 (1.4350)
24-valve engine (6G74)
Intake <Except 2001 model PAJERO> ..... B7.71(VABAB) oo 37.21 (1.4650)
<2001 model PAJERO> ................. 37.39 (14720 ooooooeeoereeeeeoeeeeeeeee 36.89 (1.4524)
Exhaust ... 3704 (1.4622) oo 36.64 (1.442%)
Journal diameter
12-valve enging ..o 34 {1.34)
24valve 8NgiNe ..., 45 {1.77)
Qil clearance
12valve enNgiNe ........ooceoivioeeeeeeeee 0.05 - 0.09 (0.0020 - 0.0035)
24-valve engine ..o, 0.06 - 0.10 (0.0024 - 0.0039)
Camshaft - Four-camshaft engine
Cam height
6G72
INEBKE oot 35.49 (1.39721*1 oo 34.99 (1.3776)*1
3491 (1.3744)%2 e 34.41 (1.3647)*2
EXRAUST e 35.20 (1.3858)* 1 e 34.70 (1.3661)*"
3491 (1.3744)%2 e 34.41 (1.36547)*2
6G73
BAKE e 3491113744 (o 34.41 (1.3547)
EXREUST ..o 3481 {1.3744) (oo, 34.41 (1.35647)
6G74
INTAKE e 35.20{1.3888) i 34.70 (1.3661)
EXhaust ..o, 3491 (1.3744) e 34.41 {1.3647)
Journal diameter ..., 26 (1.02)
Gl clearante oo, 0.05 - 0.09 (0.020 - 0.0035)
NOTE:

- *1: SIGMA up to 1992 models; 3000GT tor Europe and General Export
*2: SIGMA after 1993 models; 3000GT for Australia

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H o Revised



11A-1-6

ENGINE - Specifications

mm {in.}

Standard Limit

Rocker arm - Two-camshaft engine
I.D.
12-valve engine
24-valve engine
Rocker armrto-shaft clearance
12-valve engine
24-valve engine
Rocker shaft - Two-camshaft engine
0.D.
12-valve engine
24-valve engine
Overall Iength
12-valve engine
24-vaive engine
Valve — Two-camshaft engine
Overall length
12-valve engine
Intake
Exhaust
24-valve engine
Intake
Exhaust
Stem diameter
12-valve engine

18.91 — 18.93 (0.7445 - 0.7453}
20.02 - 20.04 (0.7882 - 0.7890)

0.01 - 0.04 {0.0004 - 0.0016)
0.02 - 0.05 (0.0008 - 0.0020)
18.89 - 18.90 (0.7437 - 0.7441)

19.99 - 20.00 {0.7870 - 0.7874)

333.5 {13.130)

344.0 (13.543)

102.97 {4.0839) .. 102.47 (4.0342)
102.87 (40427} oo 102.17 (4.0224)
11230 (44213} o 111.80 (4.4016)
11411 (4.4925) .o 113.61 (4.4728)

IEAKE o 7.96-7.981{0.3134 - 0.3142)
Exhaust ... 7.93-7.95{0.3122 - 0.3130)
24-valve engine
INAKE oo 5.97 - 5.98 (0.2350 — 0.2354)
EXRAUST oo 5.95 - 5,97 {0.2343 - 0.23b0)
Faceangle ... 45° - 455°
Stem-to-guide clearance
12-valve engine
IBEBKE +vvoveoeeeeeeeeeeseese e 0.02 - 0.06 (0.0008 — 0.0024} __............. 0.10 (0.0039)
EXRAUST oo 0.05-0.09 {0.0020 - 0.0035} ..........coo. 0.15 (0.0059)
24-valve engine
INAKE e 0.02 - 0.04 {(0.0008-0.0016) ................ 0.10 (0.0039)
EXRAUSTE oooereo oo e 0.03-0.06{0.0012-0.0024) ................ 0.15 {0.0059}
Thickness of valve head (Margin)
12-valve engine
ItAKE oo 1.200.047) 0.7 (0.028)
Exhaust oo 2.000.079) 1.5 (0.059)
24-vaive engine
INtAKE e 1.000.038) 0.5 (0.020)
EXRAUSE oo 1.200.047) . 0.7 (0.028)
© Mitsubishi Motors Corporation  Nov, 1995 PWEES061-E Revised



ENGINE - Specifications

11A-1-7

mm (in.)
‘ Standard Limit
Valve - Four-camshaft engine
Overall length
6G72, 6G74 <Except GDI>
INtaKE .o 106.28 (4.1842) ... 105.78 (4.1646)
Exhaust ... 105,40 {4.1496) .......ocooooiiiiiiiiiiii 104.90 (4.1299)
6G73
INtake ... S 107.28{4.2236) ..o 106.78 {4.2039)
Exhaust ... 108.10{4.1776) ..o 105.60 {4.1575)
6G74-GDI
INtake ..o 102.28 (4.0268) ... 101.78 (4.0071)
Exhaust ... 101.40(3.9921) ..o 100.90 (3.9724)
Stem diameter
Intake ..o 6.57 — 6.58 (0.2687 - 0.2591)
EXhaust ... 6.563 - 6.55 (0.2571 - 0.2579)
Faceangle ... 45° — 45 6°
Stem-to-guide clearance
INtaKe ... 0.02 - 0.05 (0.0008 - 0.0020) ............... 0.10 (0.0039)
Exhaust ... 0.05-0.09 (0.0020-0.0035} ............... 0.15 (0.0059)
Thickness of vaive head (Margin)
INtake ..o 1.0(0.039) . 0.7 (0.028)
Exhaust ... 1.5(0.059) ... 1.0 (0.039)
Valve spring - Two-camshaft engine
Free length
12-valve engine .................cccoeevviiieeiiiin 498 (1.96T) ... 48.8 (1.921)
24-valve enging ... 51.0(2.008) ... 50.0 (1.969)
Load
12-valve engine ...............cc..cvvmii 329 N (32.9 kg, 72.5 Ibs.) at installed
height
24valve engine ..o 267 N (26.7 kg, 58.9 Ibs.) at installed
height
Installed height
T2-valveengine ... 404 (1.891) 41.4 (1.630)
24-valve enging ... 27.200077) 28.2{(1.110)
Qut-of-squareness ..............ccoceeiiiviviee Lessthan 2° ... 4°
Vaive spring - Four-camshaft engine
Free length
BG72 48.9 (1.846)*1 ... 45.9 (1.807)
46.4 (1.827)%2 . .. 46.4 (1.787)
6G73,6G74 .. 48.4{1.827) ..o, 45.4 {1.787)
Load
BG7 280 N (28.0 kg, 61.7 ibs.) at installed
height*!
240 N (24.0 kg, 52.9 Ibs.) at installed
height*2
B6G73,6G74 ..., 240 N (24.0 kg, 52.9 Ibs.) at installed
height
NOTE

0.D, = Outer Diameter
I.D. = Inner Diameter

© Mitsubishi Motors Corporation Mar. 2000
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11A-1-8 ENGINE - Specifications

mm (in.)
Standard Limit
Installed height ... 37.9(1.492) . 38.9{1.631)
OuUt-Of-SQUArBNESS ....oooriiaii i Lessthan 2° ..o 4°
Valve guide - Two-camshaft engine
Overall length
12-valve engine
IBKE .ot 44 (1.73)
EXRAUSE oo 48 (1.89)
24-valve engine
MK oo e 45.5 (1.79)
EXRAUSE .o 50.5 (1.99)
I.D.
12-valve @NgINE ..o 8.00-8.02 (0.315-0.316)
24-valVe BNGINE .vviieiieiiicciii e 6.00 - 6.01 (0.236 - 0.237)
0.D.
12-valve 8NGINE ........oocreriiiiiie e 13.06 - 13.07 {0.5142 - 0.5146)
24-valve engiNg ... 11.06 - 11.07 (0.4354 — 0.4358)
SBIVICE SIZ ov et e st e 0.05, 0.25, 0.60 Oversize
Valve guide — Four-camshaft engine
Overall length
IBKE oo 455 (1.791)
EXRBUST et 50.5 (1.988)
L e £.60 - 6.62 {0.2598 — 0.2607)
0D o 12.06 - 12.07 (0.4748 - 0.4752}
SEIVICE SIZ& oo 0.05, 0.25, 0.50 Oversize
Valve seat
Valve stem projection
Two-camshaft engine
12-valve @ngiNe ..o 41.65(1.6398) ...oooiiiiiiii e 42.15 {1.6594)
24-valve eNgiNe .......ccveiiiiiiieiiee e 49.30(1.9409) ... 49.80 {1.9606)
Four-camshaft engine )
Intake ....... TP PP PURPPPPP 4710 (1.8543) ... 47.80 (1.8740)
EXRAUST oo et ae e 46.60 (1.8346} .......ocooviieeeee 47.10 (1.8543)
Seatangle ... 44 - 44.5°
Valve contact width 0.9-1.3(0.035-0.051)
SEIVICE SIZ oovoe e 0.30, 0.60 Oversize
Piston
C.D.
BT o 91.1 (3.587)
BG83 83.5(3.287)
BT o 93.0 (3.661)
Piston-to-cylinder clearance
BGT2, BG74 oo 0.03-0.05 {0.0012 - 0.0020)
8G73, 6G72 — Two-camshaft 24-valve engine ... 0.02 - 0.04 (0.0008 — 0.0016)
NOTE
O.D. = Quter Diameter
[.D. = Inner Diameter
© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Revised



ENGINE - Specifications

11A-1-9

mm fin.)

Standard

Limit

Ring groove width
No. 1 ring
BG72

BGT73
BG4
NO.ZHNG oo,
Oil ring
BGT72
Rear wheel drive vehicle*? ...
B6G73,6G74 ...
Service Size ...
Piston ring
End gap
No. 1 ring
BG72,8G74
BG73
No. 2 ring
6G72,8G74 ...
Rear wheel drive vehicle*1 ...
BG73
Qil ring
BGT72

BGT3 e,
BGT4 oL
Ring to ring groove clearance
Ne. 1
B6G72,6G74 ..
Rear wheel drive vehicle*' ... ...
BGT73
NO. 2
Piston pin
0.D.
Press-infoad ...

Press-in temperature ... ...
Connecting rod

Big end center-to-small end center length ..............
Bend ..,
TWISE e

1.21 - 1.23 {0.0474 - 0.0484)
1.51 - 1.53 {0.0594 - 0.0602)
1.22 - 1.24 {0.0480 - 0.0488)
1.52 — 1.54 (0.0598 — 0.0606)
1.51 - 1.53 (0.0594 — 0.0602)

3.01-3.04(0.1185-0.1197)
4.01-4.04 (0.1579 ~ 0.1591}
3.01-3.04 (0.1185-0.1197)

0.25*2, 0.50, 0.75*2, 1.00 Oversize

0.30-0.45 {0.0118 - 0.0177)
0.25 ~ 0.40 (0.0098 - 0.0157)

0.45-0.60 (0.0177 - 0.0236)
0.25-0.45 (0.0098 ~ 0.0177)
0.40-0.55 {0.0157 - 0.0217)

0.20 - 0.60 (0.0079 - 0.0236)
0.20 - 0.70 {0.0079 - 0.0276)
0.20 - 0.60 {0.0079 - 0.0236)
0.10-0.35 (0.0039 - 0.0138)

0.03-0.07 (0.0012 - 0.0026)
0.03 - 0.09 {0.0012 — 0.0035)
0.03 - 0.07 {(0.0012 - 0.00286}
0.02 - 0.06 (0.0008 - 0.0024)

22.001 - 22.007 (0.8662 - 0.8664)

7,600 - 17,500 N

(750 - 1,750 kg, 1,653 - 3,858 Ibs.)

Room temperature

140.9 - 141.0 (6.547 - 5.551)
0.05 {0.0020) or less

0.1 {0.004) or less
0.10-0.25 (0.0039 - 0.0098)

0.8 {0.031)
0.8 (0.031)

0.8 {0.031)
0.8 {0.031)
0.8 {0.031)

1.0 (0.039)
1.0 {0.039)
1.0 (0.039)
1.0 (0.039)

0.1 {0.004)

0.1 {0.004)

0.1{0.004)
0.1 (0.004)

0.4 (0.018)

NOTE
*1: Fabricated up to Nov, 1992
*2; Up to 1993 models

© Mitsubishi Motors Corporation Nov. 1995
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11A-1-10 ENGINE — Specifications

mm (in.)
Standard Lirnit
Crankshaft
End play <Except GDI> ..o 0.05 - 0.25 {0.0020 - 0.0098) ................ 0.310.012)
CODIS> 0.05-0.25 {0.0020-0.0098) ................ 0.4 (0.016)
Journal O.D.
BGT2, BG73 oo 60 {2.36)
BGTd 64 (2.52)
Pin Q.D.
6G72,6G73 .. SRR PRPURS 50 {1.97)
BGTA 565 (2.17)
Qut-of-roundness of journal and pin
Two-camshaftengine ... Less than 0.005 {0.0002)
Four-camshaft engine ... Less than 0.003 (0.0001}
Taper of journal and pin ... Less than 0.005 (0.0002)
Qil clearance of journal <Except GDI> ................... 0.02 - 0.05 {0.0008 — 0.0020} ................ 0.1 (0.004)
<GDI> 0.02 - 0.04 (0.0008-0.0016) ................ 0.1 (0.004)
QOil clearance of pin
BGT2, BGT3 i 0.02 - 0.05 (0.0008 - 0.0020) ................ 0.1 {0.004}
BG4 e 0.03-0.05 (0.0012 -0.0020) ................ 0.1 (0.004)
Cylinder block
Cylinder bore
BT 2 91.1 (3.687)
BT o 83.5 (3.287)
BT o 93.0 (3.661}
Flatness of gasket surface ... Less than 0.05 {0.0020)
GRANGING T oo et *0.2 (0.008)

* |f cylinder head gasket surface has already been ground, thickness of the removed stock should be included in

the grinding limit of 0.2 mm (0.008 in.).

Flywheel
BRUTIOUE oo e e e 0.13 {0.0051)
Oil pump
TID ClAraNCE ......ooiiviveiieeccee 0.06 - 0.18 (0.0024 - 0.0070)
Side Clearante ... 0.04 - 0.10 {0.0016 - 0.0039)
Body Cl8arance ..........ocooveeeeieieiiceee e 0.10 - 0.18 {0.0040 ~ 0.0070) ................ 0.35 {(0.0138)
Drive belt - Two-camshaft engine
Deflection
New belt
12-valve engine
Front wheel drive vehicle ........................ 4.0-5.0(0.157 -0.197)
Rear wheel drive vehicle ........................ 65-~8.0(0.256-0.315)
24-valve engine
Between cooling fan pulley and ................. 4.0-5.0(0.167-0.197)
crankshaft pulley
Between cooling fan pulley and ................. 55-7.5{0.217 - 0.295}
alternator
© Mitsubishi Motors Corporation Mar, 2000 PWEES061-H Revised



ENGINE - Specifications

11A-1-11

mm {in.)
Standard Limit
Used belt
12-valve engine
Front wheel drive vehicle ....................... 7.0{0.278)
Rear wheel drive vehicle ... 9.0 (0.354)
24-valve engine
Between cooling fan pulleyand ... 55-6.5(0.217 -0.256)
crankshaft pulley
Between cooling fan pulley and ............. 8.0-9.0(0.315-0.354)
alternator
Tension
New belt
12-valve engine
Front wheel drive vehicle ................. 700 -800 N (70 -90 kg, 154 ~ 198 Ibs.}
Rear wheel drive vehicle ... 500 - 700 N (60 -70kg, 110~ 154 Ibs.}
24valveengine ..o, 637 — 833 N (65 -85 kg, 143 - 187 Ibs.}
Used belt
12-valve engine ,
Front wheel drive vehicle ... 500 N (50 kg, 110 Ibs.)
Rear wheel drive vehicle ... 400 N (40 kg, 88 Ibs.)
24-valve engineg ..., 4471 - 539 N (45-55 kg, 99— 121 Ibs.)
Drive belt - Four-camshaft engine
Deflection
New belt
Front wheel drive vehicle ..............coooooceeeeo. 3.56-4.01(0.138-0.157}
Rear wheel drive vehicle
Between cooling fan pulleyand .............. 4.0-5.0(0.157-0.197)
crankshaft pulley
Between cooling fan pulley and ............... 5.5-7.510.217 - 0.295)
alternator
Used belt
Front wheel drive vehicle ... 4.0-5.0{0.157-0.197)
Rear wheel drive vehicle
Between cooling fan pulleyand ............. 5.5-6.5(0.217 -0.256)
crankshaft pulley
Between cooling fan pulley and ............... 8.0-9.01(0.315-0.354)
alternator
Tension
New belt
Front wheel drive vehicle ..o, 650 - 850 N (65 - 85 kg, 143 - 187 Ibs.)
Rear wheel drive vehicle ... 637 - 833 N (65 - 85 kg, 143 - 187 Ibs.}
Used belt
Front wheel drive vehicle .........cccccoooveee. 450 - 500 N (45 -50 kg, 98- 110 Ibs.)
Rear wheel drive vehicle ... 4471 -539 N (45-565 kg, 99-121 Ibs.)
© Mitsubishi Motors Corporation  Aug. 1994 PWEES{61-D Revised



11A-1-12 ENGINE - Specifications

mm (in.}
Standard Limnit
Thermostat
SIGMA - SOHC <except models for GCC>
Valve opening temperature ... 88°C (190°F)
Fully opening temperature ... 100°C {212°F)
LIt e e 8{0.32} or more
SIGMA - SOHC <models for GCC> and PAJERO/MONTERO — SOHC
Valve opening temperature .........ccoceeeene 82°C {180°F}
Fully opening temperature .............ccocccovnenes 95°C (203°F)
LIt e 8{0.32) or more
SIGMA - DOHC
Valve opening temperature ............coococeeeeeene. 82°C (180°F)
Fully opening temperature ........cccc....coeeennna. 95°C {203°F)
LT oo e " 10 {0.39) or more
3000GT
Valve opening temperature .................... 76.5°C (170°F)
Fully opening temperature ... 90°C (194°F)
LIt e e e 10 {0.38) or more
GALANT ‘
Valve opening temperature ... 82°C {180°F}
Fully opening temperature ... 95°C (203°F)
LIt e e e 10 {0.39) or more
PAJERO/MONTERQO <models for Europe and Australia>
Valve opening temperature ... 82°C (180°F)
Fully opening temperature ... 95°C (203°F)
Lift i ettt et ettt aneee 10 {0.39) or more
PAJERQO/MONTERO <models for General Export and GCC>
Valve opening temperature ... 76.5°C (170°F)
Fully opening temperature ..........cccccvrnns 90°C (124°F)
17 OO UPPYRROPO 10 {0.39) or more
PAJERO SPORT/CHALLENGER and L200
Valve opening termperature ... 88°C (190°F)
Fully opening temperature ... 100°C (212°F)
LFE ot re e et 10 (0.39) or more
L400
Valve opening temperature ..................... 82°C (180°F}
Fully opening temperature ... 95°C (203°F)
LFE et e 10 {0.3%} or more
Coolant temperature gauge unit
RESISTANCE ..ot e e Approx. 230 Q / 50°C {122°F)
90.5-117.5Q/70°C {168°F)
Cootant temperature sensor
RESIStANCE ..ottt 5.9 kQ /0°C (32°F)
2.6 kQ /20°C (68°F)
1.1 kQ / 40°C (104°F)
0.3 kQ /80°C (176°F)
Thermo switch
Continuity temperature .........ccvvnrcnecccenen. 50°C (122°F) or higher
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ENGINE - Specifications

11A-1-13

TORQUE SPECIFICATIONS
‘ Nm kgm ft.lbs.
Cooling fan and drive belt
COONIMG TAN <o e e 11 1.1 8
FAN CIULCR ot e 11 1.1 8
FAN PUIEY .ot ee et et s e enanen 11 1.1 8
Drive belt tensioner
Two-camshaft 12-valve engine on rear wheel ... 45 4.5 33
drive vehicle
Two-camshaft 24-valve engine and four- ... 50 5.0 36
camshaft engine on rear wheel drive vehicle
Cooling fan bracket — Two-camshaft 12-valve M0 42 4.2 30
engine on rear wheel drive vehicle M2 o 75 75 54
Cooling fan bracket
Two-camshaft 24-valve enging and four ......coocceoeeevceceieeeesreseer 40 4.1 30
camshaft engine on rear wheel drive vehicle
Tensioner bracket stay — Two-camshaft 12-valve ..o, 24 2.4 17
engine on rear wheei drive vehicle
BAIEE PUIEY ..ottt 50 5.0 36
Tensioner bracket — Two-camshaft enging ... oo, 42 472 30
on front wheel drive vehicle
Tensioner bracket — Two-camshaft engine M10 42 4.2 30
on rear wheel drive vehicle MI12 . 75 7.5 54
Tensioner bracket — Four-camshaft enging ..., 19 1.9 14
on front wheel drive vehicle
Timing INdIiCator ..o, e e e ar e 11 1.1 8
. Accessory mount stay M8 i 23 2.3 17
M10 50 5.0 36
Accessory mount MI12 i, 74 7.5 54
M10 44 4.5 33
ENQINE hANGEE oot 17 1.7 12
OUETHIBE et 21 2.1 15
Cooling fan and alternator — 2001 model PAJERO
COOMNG TAN vttt st et 11 1.1 8
FaN CIUECR oo ettt ee e e 11 1.1 8
Cooling fan Bracket ... 42 4.2 30
LAIBE PUIIEY oottt 45 4.5 33
Auto tensioner MIO .., 45 4.5 33
M8 o 24 2.4 17
Alternator MI10 45 4.5 33
M8 23 2.3 17
ACCESSORY MOUNL STAY oot eevenene e 24 2.4 17
TIMING INDICATON ...ttt e en e 11 1.1 8
Accessory mount MI12 75 7.5 54
M1 45 4.5 33
Power steering pump bracket
10 ACCESSONY MOUNT STAY ..ot 42 4.2 30
10 CYliNAr BIOCK ovovovoveei e, 45 4.5 33
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11A-1-14 ENGINE - Specifications

Nm kgm ft.Ibs.

Vaccum tank and hose - GDI
POV DIPE o eeeeereceee ettt b bbb 11 1.1 8
HOSE CIAMD ..ot e e b s 9.8 1.0 7.2
Vaceum pipe, hose assembly ... s 9.8 1.0 7.2
Vacoum tank Drackel ...t e s 9.8 1.0 7.2
SOIBNOIH VAIVE oot et et 9.8 1.0 7.2
EGR system - GDI
EGR pipe t0 EGR VAIVE ..ot 19 1.9 14
EGR pipe to throttle body stay ..o 14 14 10
EGR PIDE MU .ottt eeeeeeereneaens 60 6.0 43
Water pipe assembly A .o 6 0.6 4
EGR VBIVE oottt st et eaa et sttt 22 2.2 16
Intake manifold
Airintake plenum StaY ..o s 18 1.8 13
AIF INTAKE PIBNUM Lot e 18 1.8 13
Injectors and delivery pipe assembly ..o 12 1.2 9
Coolant temperature gauge Unit ... 11 1.1 8
Coolant teMPErature SEASOT ... ivimeeee et et 30 3.0 22
TREITNIO SWIEER ooeeeeeeie et ar e e e 8 0.8 6
Water outlet fittiNG ..o 19 1.9 14
Intake Manifold ... 18 1.8 13
Water inlet fitting — Fourcamshaft enging ..., 19 1.9 14
Thermostat housing — Fourcamshaft engine ... 19 1.9 14
Air intake plenum
Ar INtake PIBNUM GOVET .ot b e 11 1.1 8.0
POWET TrANSISTEN oottt eeee e ettt st ea e s 9.8 1.0 7.2
VACUUM PIDE A oo ST 9.8 1.0 7.2 -
VaCUUM PIPE B oottt ot 19 1.9 14
Water outlet fitting bracket ... 19 1.9 14
Air intake plenum stay M8 e 19 1.9 14

MI0 36 3.6 26
FGNIEION GO Lot e ear s 13 1.3 9
Cover — Except vehicles for Europe and ... 22 2.2 16
PAJERO SPORT/CHALLENGER
EGR valve — Vehicles for Europe and ... 22 2.2 16
PAJERO SPORT/CHALLENGER
EGR pipe — Vehicles for EUrope and ... 18 1.8 13
PAJERQ SPORT/CHALLENGER
EGR pipe nut — Vehicles for Europe and ... 60 6.0 43
PAJERO SPORT/CHALLENGER
THPOHE DOAY oo e 12 1.2 8.7
Air intake plenum assembly ... 18 1.8 13
AN INtaKe FIHHING ..ot s 18 1.8 13
Intake upper Manifold ... e 18 1.8 13
induction control valve assembly ... 8.8 0.9 6.5
Vacuum hose assembly MB oo 9.8 1.0 7.2

MB e 13 1.3 9
Bracket NUL et 18 1.8 13

Bolt e 24 2.4 17

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H
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ENGINE - Specifications

11A-1-15

Nm kgm ft.lbs.
Intake system, Ignition system —~ GDI
ENGING NBAGET ..o, 17 1.7 12
Water outlet fitting bracket ... 14 1.4 10
Throttle BOAY STaY ..o e, 19 1.9 14
Throttle Boay ..., 12 1.2 9
CONTEI COVEBI ..o ee e 4 0.4 3
IGNITION COM .. et 1 1.1 8
SPATK BIUG ..ot et 25 25 18
Ignition COIl FAUTE SENSO oo 6 0.6 4
Intake MaNIfOIT ...t 22 2.2 16
Timing belt - Two-camshaft engine
Engine support bracket - MTO i 60 6.0 43
Front wheel drive vehicle M2 e 110 11.0 80
Crankshaft pulley DOIt ... oo 181 18.1 133
TiMINgG Bt COVET oo ik 1.1 8
Tensioner 1ock DO ....occuci o e 26 2.6 19
Camshaft SProcket ... e, 80 9.0 65
Alternator stay — 12-valve engine on rear wheel drive vehicle ............ 25 25 18
Alternator bracket — 12-valve engine on rear wheel drive vehicle ........ 25 2.5 18
Crankshaft position SENSOr ..o oo e 9 0.9 7
Camshaft position sensor <Except 2001 model PAJERO> ..., 9 0.9 7
Camshaft position sensor <2001 model PAJERO> ..o, 11 1.1 8
Camshaft position sensor support <2001 model PAJERO> .o, 14 1.4 10
Camshaft position sensor sensing cylinder <2001 model PAJERO> 22 22 16
AULO TENSIONET ..ot 24 2.4 17
TeNSIONEE PUIEY ..o eeeeeeeeeeeeeeeeee et 49 4.8 35
TENSIONEr arm ..o et et et e e et e 44 4.5 33
IAIBE PUIEY oo 44 45 33
Timing belt - Four-camshaft engine
Engine support bracket MO 70 7.0 51
MIT2 e 110 11.0 80

Crankshaft pulley BOlt ..o 185 18.6 134
TIMING DIt COVEE ..o e 11 1.1 8
ROCKET COVEI ..o ee e 3 0.3 2
Crankshaft position sensor <Except 2001 model PAJERO> oo, 9 0.9 7
Camshaft POSItION SENSOT ..o 9 09 7
AU TENSIONGT oo 24 24 17
TeNSIONEI PUIEY ..o e 49 4.9 35
TENSIONGT TN ...ttt 44 4.5 33
Idler pulley <EXcept GDE> oo 55 55 40

GDI> e 44 4.5 33
Idler pulley Bracket ..., 42 4.2 30
Camshaft position sensor <GDI> oo 11 1.1 8
Camshaft position sensor support <GDI> oo 14 1.4 10
Camshaft position sensor sensing cylinder <GDI> ....ooveevvioo 22 2.2 16
Camshaft Sprocket ... e 80 9.0 65
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11A-1-16 ENGINE - Specifications

Nm kgm ft.lbs.

BIACKET .ottt tet e e e et e eee et bbb e 24 2.4 17
TiIMiIng belt r8ar COVET CENTET ...t 24 24 17
TIMING DML FEAF COVEI ..t 11 1.1 8
Intake manifold
Engine coolant temperature gauge unit ... e 11 1.1 8
Engine coolant temperature SENSOT ... 29 3.0 22
Thermo switch <Up to 1999 models PAJERO SPORT for Europe
and CHALLENGER for General Export with automatic transmission,
up to 2000 models CHALLENGER and L200 for Australia with auto-
MALIC TFANSIMISSIOND .ovviieververieeereee et ee et rmee oo e s mam e es s anes s b 6.9 0.7 5.1
Water outlet FIENG .o 19 1.9 14
Thermostat case bracket MB .o 8.8 0.9 6.5

M8 19 1.9 14
Water OUEIET PEDE ..o 14 1.4 10
ROCKET COVET .o eeee e eeeeee e st ames e e s et et e 3.9 0.4 2.9
Water iNet FITEING ..o e 24 24 17
THEIMOSTBT CASE oot erree et ee e se e sb et mem e m s bt 19 1.9 14
Timing belt rear CeNter COVOT ... 23 2.3 17
27413 OO OOV P TR ST 19 1.9 14
WWALEE DASSAGE ..o eociee et et 19 1.9 14
tnjector and delivery pIPe ... 12 1.2 8.7
FUEHINISE FIENG oot e 8.8 0.9 6.5
Fuel pressure reguIAIon ... 8.8 0.9 6.5
FUBH PIDE ettt e ecbe bbb s s 8.8 0.9 6.5
IAEAKE MIENITOIA ettt ae et e bbb 22 2.2 16
BIACKET ceoeeeeeeeeeeeeeeee et ee e et sar bt e RS e 24 2.4 13
Water hose, water pipe - GDI
Engine coolant temperature gauge Unit ... 11 1.1 8
Engine coolant temMperaturg SENSOT ........covwincimsncns 29 28 21
Water outlet FItHNG .o 12 1.2 9.
Water OULIEE PIDB e 14 1.4 10
Water INEt FItEING ..o e 12 1.2 9
THEFMOSTAL CABE 1. viivieeetieeeeeee e s 2] 0.8 7
Water pump fIthNG oo 13 1.3 9
Timing belt rear center cover MIO . s 14 1.4 10

1Y, - S 11 1.1 8
FIEEIIQ ovoeroeeeeeeececessss s e sttt e e s 19 1.9 14
VVALEE PASSAQE .oovooeeeree e ceccre e et irte s oo e s s 19 1.9 14
Water pipe MIT1O0 .. 14 14 10

M8 e 6 0.6 4
Water pipe assembly B .. 6 06 4
Fuel system - GDI
FUS] FEEA DIDE oottt s 19 1.9 14
FUET PUIMP covvtivereems e reseess e eesass s s bbb s s i 17 1.7 12
FIBNQE  coovveriieceeeeeeeseeeecs st o coessees s i 24 2.4 17
FUBI CENTET PIPE ovireeiieeies et st bt 19 1.9 14
INJECLOT NOIAET .. o.oveerrre e s 23 23 17
Delivery pipe and injector assembly ... 12 1.2 9
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ENGINE - Specifications

11A-1-17

Nm kgm ft.lbs.

Exhaust manifold

Oil level gauge assembly ... 14 14 10
HEat PrOTECIOT ettt eeee e 14 1.4 10
Exhaust manifold -~ Two-camshaft 12-valve engine ... 19 1.9 14
Exhaust manifold — Four-camshaft engine ........ et 45 4.5 33
(without turbocharger)
'Exhaust manifold

Four-camshaft engine {with turbocharger} ..............coooeeeeee, 30 3.0 22
Two-camshaft 24-valve engine

Exhaust manifold — GDI ..........ooooiiiieeeeeeeeeeee e rerae e 50 5.0 36
Bracket — Two-camshaft 12-valve enging on .........ocooovvveeevee e, 18 1.8 13
rear wheel drive vehicle

Water inlet pipe - Front wheel drive vehicle ... 14 1.4 10
Water pipe assembly — Two-camshaft 12-valve ....cocoooeeeeoe 14 1.4 10
engine on rear wheel drive vehicle

Heater pipe assembly — Two-camshaft 12-valve ..o.oceeeeeeeeeeees e, 12 1.2 9
engine on rear wheel drive vehicle

Water inlet fitting ~ Two-camshaft 12-valve .........ccccocooveeveveeeen. 12 1.2 9
engine on rear whee! drive vehicle

Bracket ~ Four-wheel drive vehicle ..................ccoooovioreee oo, 24 2.4 17
Water pump fItlNG .o 24 24 17
WELEE DUMID oo ee e e 24 2.4 17
HEat PROtECION C oottt e et es e rans 30 3.0 22
Turbocharger stay Bolt ..o, 60 6.0 43
EXhaust fitting DO ..o e s 14 1.4 10
Ol pIPE Y& DOM ... e e 17 1.7 12
FIATE NUL L.ttt eee e eeeeevessararans 25 25 18
Water pipe eye DOt e 31 3.1 22
Oil return pIpe DOt ..o e, 9 0.9 7
Turbocharger

Turbocharger waste gate actuator bolt ..., 12 1.2 9
Rocker arms and camshafts — Two-camshaft engine

Oil filler <12 valve rear enging> .......c..cocoooovcveiceeeee oo, 9 0.9 7
Rocker cover <12 valve> ... 3.5 0.4 26

<24 valve> ... 9 0.9 7

Rocker arms, shaft and bearing caps <12 valve> ......cooovovvcveeecin, 20 2.0 14
Distributor adaptor <12 valve> ..., 13 1.3 9
Rocker arms, rocker arm shaft <24 vaive> ..o, 31 341 22
Thrust case <12 valve, Except 2001 model PAJERO> .o, 13 1.3 9
Camshaft, rocker arms and bearing cap -

Four-camshaft engine

Bearing caps, front and rear ..., 20 2.0 14
Bearing €aps, NOS. 2, 3, 4 oo, T 1.1 8
Crank angle sensor adaptor ..ot ee s seeranns 24 2.4 17
Rocker arms, camshaft - GDI

ROCKEI COVEI ..o et eeee e 3.5 0.4 2.6
Beam camshaft cap ' M8 .o, 24 24 17

MB ..o 11 1.1 8
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11A-1-18 ENGINE - Specifications

Nm kgm ft.lbs.
Cylinder head and valve
Cylinder head DOIL ... s 110 11.0 80
Qil pan and oil pump
Transmission stay — Front wheel drive vehicle ... 75 7.5 54
Qil pressure gauge UNIt — ..o e s 10 1.0 7
Rear wheel drive vehicles except L400 for Australia
Ol pressure SWItCH ... e et S 10 1.0 7
Oil cooler by-pass VaIVE — ..o 55 5.5 40
Fourcamshaft engine vehicles for Europe, PAJERO SPCORT/
CHALLENGER and L200 without two-camshaft 24-valve engine
Qil cooler bolt — Two-camshaft 12-valve engine ... 68 6.8 49
on front wheel drive vehicle for Europe
Qil filter bracket stay - M10 . 23 2.3 17
Front wheel drive vehicle Y-S 13 13 9
Qil filter bracket
Bolt with head mark "4 . 24 2.4 17
Bolt with head mark " 7" e s 14 1.4 10
M8 . 23 23 17
MIO. 40 40 29
DFBIN PIUD oo ee ettt bbb 40 4.0 29
0il level sensor ~ Vehicles for Europe and LA00 ..o 9 0.9 7
Ol DB ..ottt e 8 0.6 4
1 ola= =10 DUTRTUUUT PO OSSO USSR 19 1.9 14
PIUG oot eeere et eee e e es e b bR 45 4.5 33
Ol PUMP GBSE ..oceieeeiee et emee st 14 1.4 10
O PUIMIE COVET .ottt e e 10 1.0 7
Transmission stay, left "A” 25 25 18
Transmission stay, 1eft "B .. 36 3.6 26
Baffle plate MB ..o " 1.1 8.0
MB . 19 1.9 14
Transmission stay — L4000 .. 36 36 26
Cover MG x 10 ............ 11 1.1 8
M6 % 18 .......... 5.9 0.6 43
Ol PAN, UPPET oee et et e amen ettt st e 8 0.6 4
Ol PAN, TOWET oottt e b s 1 1.1 8
Piston and connecting rod
Connecting rod cap <Except 2001 model PAJERO> ..o, 52 5.2 38
<2001 model PAJERO> ... 34 3.6 25
Crankshaft, flywheel and drive plate
FIVWREE! oot 75 7.5 54
DIRVE PIALE ..o e 75 7.5 54
BEAM PIBLE oo e s 11 1.1 8
Bell ROUSING COVEE ..ovieete e 9 0.9 7
Ol Sl CASE oottt rr e e s e 11 1.1 8
Bearing cap bolt <Except 2001 model PAJERO>  Head mark “9”.. 80 8.0 58
Head mark “10.. 85 8.5 69
<2001 model PAJERO> ..o 75 7.5 54
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ENGINE - Specifications

11A-1-19

Nm kgm ft.lbs.
Detonation sensor <2001 mode! PAJERO> .o, 23 2.3 17
Detonation sensor bracket <2001 model PAJERO> ..o 29 2.9 21
Cylinder block
Detonation sensor — Front wheel drive vehicle ..o 23 2.3 17
Detonation sensor bracket — Front wheel ..o 29 2.9 21
drive vehicle .
Roll stopper bracket — MTO ..., 42 4.2 30
Roll stopper bracket - M12 ... et ettt an s ettt et eeeeeeerene 75 7.5 54
Engine support bracket MI12 e, 75 7.5 54
: MI10 i, 42 4.2 30
M8 e, 22 272 16
© Mitsubishi Motors Corporation Mar. 2000 . PWEE9061-H Added



11A-1-20

ENGINE - Specifications

SEALANT

Specified sealant

Quantity

Engine coolant temperature sensor

Engine coolant temperature gauge unit
Thermo switch

ROCKEr COVEN ..o i

Rocker arm shaft assembly —
Two-camshaft engine

Beam camshaft cap
Cylinder head

QOil pressure switch

Qil pressure gauge unit — ’
Rear wheel drive vehicle for Australia

Oil pan <Except 2001 model PAJERO>
<2001 model PAJERC>

Qil seal case

3M NUT Locking Part No. 4171 or
equivalent

3M ATD Part No. 8660 or equivalent
3M NUT Locking Part No. 4171 or
equivalent

3M ATD Part No. 8660 or equivalent

3M NUT Locking Part No. 4171 or
equivatent

MITSUBISHI GENUINE Part
No. MD270389 or equivalent

MITSUBISHI GENUINE Part
No. MD970388 or equivalent

3M ATD Part No. 8660 or
THREE BOND Part No. 1141E or
equivalent

3M ATD Part No. 8660 or
THREE BOND Part No. 1141E or
equivalent

MITSUBISHI GENUINE Part
No. MD897110 or equivalent

MITSUBISHI GENUINE Part
No. MD970389 or equivalent

MITSUBISHI GENUINE Part
No. MD997110 or equivalent

As required

As required
As required

As required
As required

As required
As required

As required

As required

As required
As required

As required

© Mitsubishi Motors Corporation Mar. 2000
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ENGINE - Special Tools

11A-2-1

2. SPECIAL TOOLS

Tool Number

Name

Use

MB991559

Camshaft oil seal
installer adapter

Installation of camshaft cil seal {on left bank}
{Two-camshaft 24-valve engine}
{Used in combination with MD998713)

MDg88051

Cylinder head bolt
wrench

Loosening and tightening of cylinder head
bolt

MD998115

Valve guide installer

Removal and installation of valve guide
{Two-camshaft 12-valve engine)

MDg9o8440

Leak-down tester

Leak-down test of lash adjuster
{Two-camshaft engine)

MD998441 Lash adjuster retainer | Air bleeding of lash adjuster
{Two-camshaft engine)
MD998442 Air bleed wire Air bleeding of lash adjuster
MD9398443 Auto-lash adjuster Holding of the lash adjuster to prevent it from

“holder ‘ falling when rocker shaft assembly is
removed or installed
{Two-camshaft engine)
© Mitsubishi Motors Corporation Nowv. 1995 PWEES061-E
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11A-2-2

ENGINE —~ Special Tools

Tool Number

Name

Use

MD998713

N

Camshaft oil seal in-
staller

Press fitting the camshaft oil seal
{Two-camshaft engine)

MD998714 Circular packing in- Installation of circular packing
; ) staller {Two-camshaft 12-valve engine)
MD9987186 Crankshaft wrench Rotation of crankshaft when
installing piston, connecting
rod assembly or timing belt
{Two-camshaft 12-valve engine)
MDS98717 Crankshaft front oil Installation of crankshaft front oil seal
@ seal installer
: MD998718 Crankshaft rear oil Press fitting crankshaft rear oil seal
@ seal installer
MD998727 Qil pan remover Removal of oil pan
i r
MDS98729 Valve stem seal Installation of valve stem seal

-

installer

{Two-camshaft 12-valve engine)

© Mitsubishi Motors Corporation Aug. 1994
A
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ENGINE — Special Tools

11A-2-3

Tool Number Name Use
MD998761 Camshaft cil seal Press fitting the camshaft oil seal
@ installer {(Four-camshaft engine)
MDG98762 Circular packing Installation of circular packing
: installer (Four-camshaft engine)
MD898763 Valve stem seal in- Installation of valve stem seal
staller {Four-camshaft engine)
MDQ88767 Tensioner pulley Adjustment of timing belt tension
EE‘ socket wrench (Four-camshaft engine)
MD298769 Crankshaft pulley Rotation of crankshaft when
spacer installing piston, connecting
rod assembly or timing belt
(Four-camshaft engine)
(Two-camshaft 24-valve engine)
MD998772 Valve spring Compressor of valve spring
COMpPressor
Zn
N
MD998774 Valve stem Installation of valve stem seal
seal installer
© Mitsubishi Motors Corporation Aug. 1934 PWEES061-D Revised
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11A-2-4

ENGINE - Special Tools

Tool Number Name Use
MDg98780 Piston pin- Removal and instalfation of piston pin
sefting tool

o
g
¥ =D

P2 g
o -]
_-5'

(

MD928781 Flywheel stopper Holding flywheel or drive plate
MB920767 End yoke holder Holding camshaft sprocket

{Used in combination with MD998715)
MD998715 Pulley holder pin Holding camshaft sprocket

{Used in combination with MB990767)

© Mitsubishi Motors Corporation Aug. 1994
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ENGINE - Cooling Fan and Drive Belt 11A-3-1

3. COOLING FAN AND DRIVE BELT
REMOVAL AND INSTALLATION

(Two-camshaft 12-valve engine for front wheel drive vehicle)

Removal steps

#B4¢ 1. Drive belt
2. Drive belt tensioner
3. Adjusting bolt
4. Adjusting stud
5. Tensioner bracket

7EN0345

REMOVAL AND INSTALLATION

{Two-camshaft 12-valve engine for rear wheel drive vehicle)

Removal steps

#B4 1. Drive belt

. Cooling fan

. Fan clutch

. Fan pulley

. Drive belt tensioner A

. Drive belt tensioner B

. Adjusting bolt

. Adjusting stud

. Tensioner bracket

#A4 10. Cooling fan bracket assembly
11. Tensioner bracket stay

OO~ A WN

) TENQ346
© Mitsubishi Motors Corporation Aug. 1994 PWEES061-D - Revised




11A-3-2 ENGINE — Cooling Fan and Drive Belt

REMOVAL AND INSTALLATION

{Two-camshaft 24-valve engine for rear wheel drive vehicle)

»B¢

OONOCI BN =

Removal steps

. Cooling fan

. Fan clutch

. Drive belt

. Cooling fan pulley

. Cooling fan bracket

Drive belt tensioner pulley
Timing indicator

. Accessory mount stay
. Qil filler

10.
. Engine hanger

. Accessory mount
. Adjusting bolt

. Adjusting stud

Tube

TENO778

© Mitsubishi Motors Corporation Aug. 1994 PWEES061-D
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ENGINE — Cooling Fan and Drive Belt 11A-3-3
REMOVAL AND INSTALLATION

{Four-camshaft engine for front wheel drive vehicle)

505.0

Removal steps

#B4 1. Drive belt
2. Idler pulley
3. Tensioner pulley
4. Adjusting bolt
5. Adjusting stud -
6. Tensioner bracket

7ENO347

REMOVAL AND INSTALLATION

(Four-camshaft engine for rear wheel drive vehicle)

Removal steps

. Cooling fan

. Fan clutch

. Drive belt

. Fan pulley

. Cooling fan bracket
. Drive belt tensioner
. Timing indicator
Accessory mount stay
. Accessory mount

. Adjusting bolt

. Adjusting stud

»B4

—SCOEON®O RN

—_

7EN0634
© Mitsubishi Motors Corporation Aug. 1934 PWEES061-D Revised




~

11A-3-4 ENGINE — Cooling Fan and Drive Belt

{3.35in.)

L=100mm (3.94

in.)

in.)
7ENO140

Two-camshaft 12-valve engine
Front wheel drive vehicle

100N

Rear wheel drive vehicle

F00N
(10 kg,
221bs.)

{10kg. 22 Ibs.)
\ /O3 Adijusting

bolt
_‘.\

7ELOOO4

Adjusting
bolt

7ENO348

Four-camshaft engine
for front wheel drive vehicle

Without air conditioner

100N
(10kg, 22 Ibs.)

With air conditioner
100N
{10 kg 221

Adjustmg

| 7ENO349

bs.}

7ENO350

© Mitsubishi Motors Corporation Aug. 1994

SERVICE POINTS OF INSTALLATION

INSTALLATION OF - COOLING ' FAN BRACKET
ASSEMBLY AND TENSIONER BRACKET (Rear
wheel drive vehicle)

(1} Since the bolts for the tensioner bracket and cooling fan
bracket assembly mounting vary in size for different
mounting points, be careful not to mix them.

»B4 ADJUSTMENT OF DRIVE BELT TENSION

(1) Adjust the belt tension by turning the adjusting bolt in either
direction so that the deflection resulting from applying 100
N (10 kg, 22 Ibs.) pressure will have the standard value.

Standard value:

New belt

Two-camshaft 12-valve engine

40-50mm ... Front wheel drive vehicle
(0.157 — 0.197 in.) '

65-80mm ... Rear wheel drive vehicle

{0.256 — 0.315 in.)
Two-camshaft 24-valve engine

A

4.0 — 5.0 mm
(0.157 — 0.197 in.)
B

55 - 7.5 mm

{0.217 — 0.295 in.)
Four-camshaft engme'

35-40mm ... Front wheel drive vehicle
(0.138 - 0.157 in.)

A ‘

40-50mm .....ooccocvnee... Rear wheel drive vehicle
{(0.157 - 0.197 in.)

B )

55 -7.5mm ..., Rear wheel drive vehicle

(0.217 — 0.295 in.)

Used belt

Two-camshaft 12-valve engine

7.0mm ... e Front wheel drive vehicle
{(0.276 in.)

9.0mm ...l Rear wheel drive vehicle

-(0.354 in.)

Two-camshaft 24-valve engine
A

55 - 6.5 mm

{0.217 - 0.256 in.)

B

8.0 — 9.0 mm

{0.315 —~ 0.354 in.)

A: Between cooling fan pulley and crankshaft pulley
B: Between cooling fan pulley and alternator

PWEES061-D : ' Revised



ENGINE - Cooling Fan and Drive Belt -~ 11A-35

Fout-camshaft engine for
rear wheel drive vehicle and
two haft 24-valve eng|

7ENOBS3

Two-camshaft 12-valve engine
Front wheael drive vehicle

Tension
gauge

Tension
gauge

6C0039

7EL0070

Four-camshaft engine for front
wheel drive vehicle
Without air conditioner

Tension
gauge

7ENO352

7ENO353

© Mitsubishi Motors Corporation  Aug. 1994

Four-camshaft engine

40-50mm ................ Front wheel drive vehicle
(0.157 — 0.197 in.) ' . S

A - -
55-65mm ... ... Rear wheel drive vehicle
(0.217 - 0.256 in.) .

B S , -
8.0-9.0mm ... S Rear wheel drive vehic!e

(0.315 - 0.354 in.)
A: Between cooling fan pulley and crankshaft pulley.
B: Between cooling fan pulley and alternator
(2} The tension may also be measured with a tension gauge by
using the gauge on any span between pulleys.
Standard value:

New belt

Two-camshaft 12-valve engine

700-900N ...................... Front wheel drive vehicle
(70 — 90 kg, 154 — 198 Ibs.)

500—-700N ..o Rear wheel drive vehicle

(50 — 70 kg, 110 — 154 Ibs.}
Two-camshaft 24-valve engine
637 — 833 N

(65 — 85 kg, 143 — 187 Ibs.)
Four-camshaft engine

650—-850N ... Front wheel drive vehicle
(65 — 85 kg, 143 — 187 |bs.)

637-833N ... Rear wheel drive vehicle
(65 — 85 kg, 143 —187 Ibs.)

Used belt

Two-camshaft 12-valve engine

BOON ..., Front wheel drive vehicle
(50 kg, 110 Ibs.)

400N ..., Rear wheel drive vehicle

{40 kg, 88 Ibs.)

Two-camshaft 24-valve englne
441 - 539 N

(45 — 55 kg, 99 — 121 Ibs.)

Four-camshaft engine

450-500N ...................... Front wheel drive vehicle
{45 — 50 kg, 99 - 110 |bs.)
441=539N ..., Rear wheel! drive vehicle

(45 — 55 kg, 99 -121 lbs.)

PWEES061-D - Lo : o " Revised



11A-3-6 ENGINE — Cooling Fan and Drive Belt

Four-camshaft engine for rear
whee drive vehicle

Two-camshaft 24
valve engine

7ENOBE4

© Mitsubishi Motors Corporation Aug. 1994 PWEE%S061-D Added



ENGINE - Cooling Fan and Alternator (2001 Model PAJERO) 11A-3a-1

3a.COOLING FAN AND ALTERNATOR (2001 MODEL PAJERO)

REMOVAL AND INSTALLATION
{GDI)

(45 [45[33] [(42[4a2[30]
T 4

3

Removal steps

1. Cooling fan 9. Accessory mount stay

2. Fan clutch 10. Timing indicator

3. Cooling fan pulley 11. Accessory mount

4. Cooling fan bracket 12. Power steering pump bracket
5. Idler pultey QAD pA413. Crankshaft bolt

6. Idler pulley 14. Crankshaft pulley washer

7. Auto tensioner 15. Damper pulley

8. Alternator

7EN1514
© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Added




11A-3a-2 ENGINE - Cooling Fan and Alternator (2001 Model PAJERO)

REMOVAL AND INSTALLATION
(6G72, 6G74-MPI)

9 (8G74)

Removal steps

1. Cooling fan

2. Fan clutch

3. Cooling fan pulley
4. Cooling fan bracket
5. ldler puiley

6. ldler pulley

7. Auto tensioner

8. Alternator

9. Accessory mount stay
10. Timing indicator
11. Accessory mount
12. Power steering pump bracket
QA) #A41 3. Crankshaft bolt
14. Crankshaft pulley washer
15. Damper pulley

7EN1562

© Mitsubishi Motors Corporation Mar, 2000
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ENGINE - Cooling Fan and Alternator {2001 Model PAJERO) 11A-3a-3

SERVICE POINT OF REMOVAL
QA REMOVAL OF CRANKSHAFT BOLT

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

MD998781

SERVICE POINT OF INSTALLATION
PA¢ INSTALLATION OF CRANKSHAFT BOLT

7ENQ491

© Mitsubishi Motors Corpotation  Mar. 2000 PWEES061-H Added



ENGINE - Vacuum Tank and Hose (GDI) 11A-3b-1

3b.VACUUM TANK AND HOSE (GDI)
REMOVAL AND INSTALLATION

N
_~ra
9810 e}y

%y

NG A 2211
N >
ﬁ 981072 - //i%’
"R,
<K N 2 ) \ ', -
7 A 15 98(10 (7.2
Removal steps

1. PCV hose A 10. Vacuum pipe, hose assembly
2. PCV hose C 11. Vacuum pipe, hose assembly
3. PCV hose B 12. Vacuum hose
4, PCV pipe 13. Vacuum tank
5, PCV valve ) 14. Vacuum tank bracket
6. PCV valve gasket 15. Solenoid valve {induction control
7. Breather hose valve}
8. Blow-by hose 18. Solenoid valve (purge)
9. Hose clamp

7EN1543
© Mitsubishi Motors Corporation Mar, 2600 PWEES061-H Added




ENGINE - EGR System (GDI) 11A-3¢-1

3c.EGR SYSTEM (GDI)
REMOVAL AND INSTALLATION

Removal steps

1. EGR pipe

2. EGR pipe gasket

3. Water hose

4, Water hose

b, Water pipe assembly A
6. Water hose

7. EGR valve

8. EGR valve gasket

7EN1516

© Mitsubishi Motors Corporation  Mar. 2000 PWEES061-H Added



ENGINE - Intake Manifold

11A-4-1

4. INTAKE MANIFOLD
REMOVAL AND INSTALLATION

{Two-camshaft engine for front wheel drive vehicle)

Removal steps

. Airintake plenum stay, front
. Airintake plenum stay, rear
. Airintake plenum

. Airintake plenum gasket

. Injectors and delivery pipe
»D4
»C4

$B4

. Coolant temperature sensor
. Water outlet fitting

. Water outlet fitting gasket
0. Thermostat

. Intake manifold

. Intake manifold gasket

CONONRWN =

b amd —
N =

. Coolant temperature gauge unit

7EN0354

© Mitsubishi Motors Corporation Oct. 1930
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11A-4-2 ENGINE — Intake Manifold

REMOVAL AND INSTALLATION

{Two-camshaft engine for rear wheel drive vehicle)

Removal steps

. Airintake plenum stay, front
. Airintake plenum stay, rear
. Airintake plenum
. Air intake plenum gasket
. Injectors and delivery pipe
#D4
#Ce 7. Coolant temperature sensor
Thermo switch
. Water outlet fitting
#B4 10. Water outlet fitting gasket

11. Thermostat :

12. Water hose

13. Water hose (A}

14. Heater pipe

15. Heater pipe gasket

16. Intake manifold

17. Intake manifold gasket

18. Water hose (B)

CONON AWM=

. Coolant temperature gauge unit

7ENO355

© Mitsubishi Motors Corporation Oc¢t. 1990
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ENGINE -~ Intake Manifold 11A-4-3
REMOVAL AND INSTALLATION

(Four-camshaft engine for front wheel drive vehicle)

Removal steps

1. Airintake plenum stay, front 11. Water outlet fitting
2. Airintake plenum stay, rear 12. Water outlet fitting gasket
3. Airintake plenum 13. Water hose
4. Air intake plenum gasket 14. Water hose A
5. Injectors and delivery pipe 15. Water inlet fitting
QAL #E4 6. Intake manifold 16. Water inlet fitting gasket
7. Intake manifold gasket A4 17. Thermostat
#D¢ 8. Cooling temperature gauge unit 18. Thermostat housing -
#C¢ 9. Cooling temperature sensor 19. Thermostat housing gasket
10. Thermo switch

7ENO584
© Mitsubishi Motors Corporation‘ Aug. 1994 PWEES061-D : : Revised




ENGINE — Intake Manifold

e

Bolt retaining
manifold and bracket ’\

i
L)
S
\ .
/24 7IN0075
Alignment mark
Jiggle valve -

7C00042

Sealant -

7C00040

Sealant

8C0O012

© Mitsubishi Motors Corporation Oct. 1990

Foo-

SERVICE POINT OF INSTALLATION

JAD> REMOVAL OF INTAKE MANIFOLD (Four-camshaft
engine)

{1) Remove the manifold mounting bolt which also retains the
bracket (see illustration).

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF THERMOSTAT (Four-camshaft
engine) I

(1} Install the water outlet fitting gasket in the spot faced
portion of the thermostat housing. Line up the jiggle valve
with the alignment mark on the thermostat housing.

»B¢ INSTALLATION OF WATER OUTLET FITTING GAS-
KET FOR RUBBER COATED METAL GASKET ONLY
(Two-camshaft engine)

(1) Install the water outlet fitting gasket with its “UP" mark
facing up (toward the water outlet fitting side).

#C¢ APPLICATION OF SEALANT TO ENGINE COOLANT
TEMPERATURE SENSOR

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

PWEES061



ENGINE — Intake Manifold 11A-4-5

D¢ APPLICATION OF SEALANT TO ENGINE COOLANT
Sealant TEMPERATURE GAUGE UNIT

Specified sealant: 3M Part No.8660 or equivalent

Il

7C00027

PE4 INSTALLATION OF INTAKE MANIFOLD

{1) Tighten the nuts on the right bank to 5 — 8 Nm (0.5 — 0.8
kgfm, 4 — 6 ft.lbs.).

{2) Tighten the nuts on the feft bank to the specified torque.
Then tighten the nuts on right bank to the specified torque.

{3) Tighten the nuts on the left bank and those on the right
bank again in that order.

7INOO20

© Mitsubishi Motors Corporation Aug. 1994 PWEEJ061-D Revised
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ENGINE - Air intake Plenum 11A-4a-1

4a.AlIR INTAKE PLENUM
REMOVAL AND INSTALLATION

(Four-camshaft engine for rear wheel drive vehicle)

22216

s—k3 18 1%]

| & @17
[ Y
fi

>—17IM

Removal steps
. Alir intake plenum cover

. EGR valve

© Mitsubishi Motors Corporation  Aug, 1994 PWEES061-D

1
2. Power transister _ . EGR valve gasket | Except vehicles
3. Vacuum pipe A } Except vehicles 16. EGR pipe for Australia
4. Vacuum hose A | for GCC 17. EGR pipe gasket
5. Vacuum tank e 18. Throttle body
8. Variable induction control valve solenoid 18. Throttle body gasket
7. Variable induction control valve solenoid bracket 20. Air intake plenum assembly
8. Vacuum pipe B 21. Air intake plenum, upper
9. Vacuum hose B 22. Induction control valve assemb!
10. Water outlet fitting bracket 23. Induction control valve gasket, g
11. Air intake plenum stay, rear 24, Induction control valve gasket, P
12. Air intake plenum stay, left 25. Air intake plenum gasket
13. Air intake plenum stay, right 7ENOBS1
Revised



11A-4a-2 ENGINE - Air Intake Plenum

REMOVAL AND INSTALLATION
(Two-camshaft 24-valve engine - 6G72 for PAJERO/MONTERO and L400)

'

Removal steps

. Air intake plenum stay

. Water pipe — L400

. Water outlet fitting bracket

. Bracket

. Throttie body

. Throttle body gasket

. Vacuum hose assembly

. Vacuum hose

. EGR valve

. EGR valve gasket | PAJERO
. EGR pipe for Europe
. EGR pipe gasket

. Air intake plenum

14. Air intake plenum gasket

— ek ik
WN OO~ NEWN =

—

JENO779
© Mitsubishi Motors Corporation May 1999 PWEES061-G ) Revised




ENGINE - Air Intake Plenum

11A-4a-3

REMOVAL AND INSTALLATION
{Two-camshaft 24-valve engine - 6G72 for PAJERO SPORT/CHALLENGER and L200, 6G74 for 2001 mod-

el PAJERO)

1

[18[1.8]13]

18 118 (13

Removal steps

. Ignition coil
2.
3.

Ignition power transistor

EGR valve — Vehicles for Europe,

PAJERO SPORT/CHALLENGER, L200 and
2001 model PAJERO

. Cover — Except vehicles for Europe,

PAJERO SPORT/CHALLENGER, L200 and
2001 model PAJERO

. Gasket
. EGR pipe — Vehicles for Europe,

PAJERO SPORT/CHALLENGER, L200 and
2001 model PAJERO

. EGR pipe gasket ~ Vehicles for Europe,

PAJERO SPORT/CHALLENGER, L200 and
2001 model PAJERO

. Air intake plenum stay

s Water outlet fitting bracket
.11,
12.
13.
14.
15.

Throttle body

Throttle body gasket

Air intake fitting

Intake fitting gasket
Intake upper manifold
Air intake plenum gasket

7EN1370

© Mitsubishi Motors Corporation Mar. 2000
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11A-4a-4 ENGINE - Air Intake Plenum

Intentionally blank

© Mitsubishi Motors Corporation  Aug. 1997 PWEE9061-F Added



ENGINE - Intake System, lgnition System (GDI)

11A-4b-1

4b.INTAKE SYSTEM, IGNITION SYSTEM (GDI)

REMOVAL AND INSTALLATION

Removal steps

1. Engine hanger
2. Water outlet fitting bracket
3. Throttle body stay
4. Throttle body
#B¢ 5. Throttle body gasket
, 6. Center cover, laft
7. Center cover, right

8. Ignition coil harness
9. Ignition coil
10. Spark plug
11. Ignition coil failure sensor
12. Cone disc spring
pA413. Intake manifold
14. intake manifold gasket

7EN1517

© Mitsubishi Motors Corporation Mar. 2000
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11A-4b-2 ENGINE - Intake System, Ignition System (GDI)

SERVICE POINTS OF INSTALLATION
PA4 INSTALLATION OF INTAKE MANIFOLD

Tighten the intake manifold mounting nuts in the following order.

{1) Tighten nut {L} on the left bank side to 7 Nm (0.7 kgm, 5 ft.
lbs.).

{2) Tighten nut (R) on the right bank side to the specified torque.

(3} Tighten L to the specified torque.

(4) Tighten R to the specified torque.

{6) Tighten L to the specified torque.

»B¢ INSTALLATION OF THROTTLE BODY GASKET

{1} Install the throttle body gasket so that its tab is located at the
position shown,

7EN1167

© Mitsubishi Motors Corporation Mar. 2000 PWEE9061-H Added



ENGINE — Timing Belt (Two-Camshaft Engine)

11A-5-1

5. TIMING BELT (TWO-CAMSHAFT ENGINE)
REMOVAL AND INSTALLATION o

(12-valve engine — Front wheel drive vehicle)

TR ATTZ

© Mitsubishi Motors Corporation Aug. 1994

Removal steps _ installation steps ,
1. Engine support bracket 19. Timing belt rear cover, right
SAD 2. Crankshaft pulley bolt 18. Timing belt rear cover, left
3. Special washer 17. Camshaft sprocket
4, Crankshaft pulley 16. Camshaft sprocket bolt
5. Access cover : _ 15. Crankshaft sprocket
6. Timing belt front upper cover, right #A¢ 12. Timing belt tensioner
7. Timing beit cover cap »A¢ 13. Tensioner spring
8. Timing belt front upper cover, left #Cq 14. Timing belt
9. Timing belt front lower cover 11. Tensioner lock bolt
10. Flange : 10. Flange
11. Tensioner lock bolt 9. Timing belt front lower cover
12. Timing belt tensioner 8. Timing belt front upper cover, left
13. T_en_snoner spring 7. Timing belt cover cap
4Bo 14. Timingbelt 6. Timing belt front upper cover, right
- 15, Crankshaft sprocket 5. Access cover
16. Camshaft sprocket bolt 4. Crankshaft pulley
17. Camshaft sprocket 3. Special washer
18. Timing belt rear cover, left #E¢ 2. Crankshaft pulley bolt
19. Timing belt rear cover, right 1. Engine support bracket
- 7ENO357
PWEES061-D Revised
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11A-5-2

ENGINE — Timing Belt (Two-Camshaft Engine)

REMOVAL AND INSTALLATION

(12-valve engine — Rear wheel drive vehicle)

Removal steps

Installation steps

© Mitsubishi Motors Corporation Aug. 1994

PWEES061-D

1. Crankshaft pulley bolt 18. Alternator bracket
2. Special washer 17. Alternator stay :
QAD 3. Crankshaft pulley 16. Timing belt rear upper cover, left
4. Access cover 15. Camshaft sprocket
5. Timing belt front upper cover, right 14. Camshaft sprocket bolt
6. Timing belt front upper cover, left 13. Crankshaft sprocket
7. Timing belt front lower cover #A4 10. Timing belt tensioner
8. Flange #A4 11, Tensioner spring
9. Tensioner lock bolt #C4 12. Timing belt
10. Timing belt tensioner 9. Tensioner lock bolt
11. Tensioner spring 8. Flange
4BO 12. Timing belt 7. Timing belt front lower cover
13. Crankshaft sprocket 6. Timing belt front upper cover, left
14. Camshaft sprocket bolt 5. Timing belt front upper cover, right
15. Camshaft sprocket 4. Access cover
16. Timing belt rear upper cover, left 3. Crankshaft pulley
17. Alternator stay 2. Special washer
18. Alternator bracket #E4 1. Crankshaft pulley bolt
7ENO358
Revised .



ENGINE - Timing Belt (Two-Camshaft Engine) 11A-5-3

REMOVAL AND INSTALLATION

{24-valve engine)

W
L 4
181)18.1(133
6
7

oo £

Removal steps

QA #E4 1. Crankshaft bolt
2. Special washer
3. Damper pulley
4. Timing belt cover cap
5. Timing belt front upper cover, right
6. Timing belt front upper cover, left
7. Timing belt front lower cover
¢B>#D4 8. Timing belt
9. Crankshaft position sensor
10. Camshaft position sensor
#B¢11. Auto tensioner
12. Tensioner pulley

10

13. Tensioner arm
14. Shaft
18. Idler pulley
16. Idler pulley spacer
17. Crankshaft sprocket
18. Crankshaft sensing plate
19. Crankshaft spacer
4DO #F 20. Camshaft sprocket bolt
21, Camshaft sprocket
22. Harness protector
23. Timing belt rear cover

7EN1371

® Mitsubishi Motors Corporation Mar. 2000 PWEES061-H
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11A-5-4 ENGINE - Timing Belt (Two-Camshaft Engine)

REMOVAL AND INSTALLATION
(2001 model PAJERO)

1
o
I 4
2
&
¢ 19
”
\
3 18

%82}

®®
T8

12

Removal steps
1. Timing belt front upper cover, right 11. Idler pulley spacer
2. Timing belt front upper cover, left 12. Crankshaft sprocket
3. Timing belt front lower cover 13. Crankshaft sensing plate

4B #Dg 4. Timing belt 14. Crankshaft spacer
8. Crankshaft position sensor 15. Camshaft position sensor

#B¢ 6. Auto tensioner 16. Camshaft position sensor support
7. Tensioner pulley 4CH pG417. Camshaft position sensor sensing cylinder
8. Tensioner arm DO #F4 18. Camshaft sprocket bolt
9. Shaft 19. Camshaft sprocket
10. Idler pulley 20. Timing belt rear cover

7EN1563

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Revised



ENGINE - Timing Belt (Two-Camshaft Engine) 11A-5-5

I

MD998781

7END145

7ENOOO5

© Mitsubishi Motors Corporation  Mar. 2000

SERVICE POINTS OF DISASSEMBLY
JAD REMOVAL OF CRANKSHAFT PULLEY BOLT

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

@B REMOVAL OF TIMING BELT

(1) When the timing belt is to be reused, in order to allow rein-
stallation of the belt so that it travels in the same direction as
before it was removed, mark the direction of travel with an
arrow before removing it.

Caution

® Aswater or oil on the belt can seriously reduce its us-
able life, ensure that the timing belt, sprocket, and
tensioner stay clean and dry while removed, and
never wash them. Parts that have become too dirty
should be replaced.

¢ When any of the parts are oily, check to see whether
there are any oil leaks in any of the oil seals or the
camshaft oil seal on the front of the engine.

dCD REMOVAL OF CAMSHAFT POSITION SENSOR
SENSING CYLINDER

(1) With the camshaft sprocket locked in position using the spe-
cial tool, remove the camshaft position sensor sensing cylin-
der.

AaD  REMOVAL OF CAMSHAFT SPROCKET BOLT

PWEES061-H Revised



11A-5-6

ENGINE — Timing Belt (Two-Camshaft Engine)

Crack
/
N
Separation

Tooth bottom

Rounded edge

Abnormal wear
{loose core wirg)

SENOCOE7

Canvas worn
exposing rubber.

BEN00GS

© Mitsubishi Mators Corporation Mar. 2000

INSPECTION
TIMING BELT

Check the belt in detail. If the following is evident, replace beit
with a new one.

(1} Hardened back surface rubber
Back surface glossy, non-elastic and so hard thateven ifafin-
ger nail is forced into it, no mark is produced.

(2) Cracked back surface rubber.
(3} Cracked or separated canvas.
(4} Cracked tooth bottom.

(b} Cracked side of belt.

- (6) Side of belt badly worn.

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

(7) Badly worn teeth.

Initial stage:
Canvas is worn (fluffy canvas fibers are visible, rubber is
gone and color has changed to white. Canvas texture is
not clear.}

L ast stage:
Canvas is worn out and rubber exposed and its width is
reduced.

(8) Missing tooth.

AUTO-TENSIONER
Refer to “INSPECTION" on page 11A-6-6.

PWEES(61-H Revised



ENGINE - Timing Belt (Two-Camshaft Engine)

11A-5-7

Tensioner

775 spring %
/ \h 7EN210

7END375

7END225

FENO227
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SERVICE POINTS OF REASSEMBLY

»A¢ INSTALLATION OF TIMING BELT TENSIONER / TEN-
SIONER SPRING

(1) Install the timing belt tensioner and tighten the lock bolt by
fingers.

{2) Hook the tension spring to the pin above the water pump
case and to the tensioner. Note the direction of the hook on
the tensioner side.

(3} Insert a screwdriver or similar tool into the hole of the timing
belt tensioner arm, move it all the way in the direction of the
arrow, and tighten the tensioner bolt.

»B4¢ INSTALLATION OF AUTO-TENSIONER

(1) If the auto-tensioner rod is fully extended, set it in the re-
tracted position with the following procedure. .
@ Set the auto-tensioner in a vice, while making sure it is
not tilted.

@ Slowly close the vice to force the rod in until the set hole
{A) of the rod is lined up with the set hole (B) of the cylin-
der.

® Insert a metal wire [1.4 mm {0.055 in.) in diameter] into
the set holes.

@ Remove the auto tensioner from the vice.

(2} On engines with turbocharger, apply sealant to the threads
of the auto tensioner mounting bolt.

Specified sealant: 3SMATD Part No. 8660 or equivalent

(3) Install the auto tensioner on the cylinder block through the
oil pump case.

PWEES061-H Revised



11A-5-8 ENGINE - Timing Belt (Two-Camshaft Engine)

»C4 INSTALLATION OF TIMING BELT

(1) Align the timing marks of the camshaft sprockets and the
crankshaft sprocket.

{2) First, route the timing belt on the crankshaft sprocket, then
on the camshaft sprocket of the left bank side without slack-
ness in the tension side.

{3) Next, run the timing belt onto the water pump pulley, the
camshaft sprocket on the right bank side, and the timing belt
tensioner.

Timing mark
{on belt cover)

Timing mark
{on alternator bracket}

Timing nnark >
(on sprocket) / Water pump pulley
/ Timing mark

{on sprocket)

Camshaft sprocket
Camshaft sprocket

Tension side

Timing belt tensioner

Timing mark
{on front case)

Tirming mark

Crankshaft sprocket {on sprocket)

7ENODO7

{4) Back off the tensioner lock bolt one or two turns.
{5) Install the flange onto the front end of crankshaft.
(6) Install the special tool onto the crankshaft.

(7) Turn the crankshaft clockwise smoothly two turns.
MD998716 (8) Tighten the tensioner lock nut to specified torque.

FEN213
© Mitsubishi Motors Corporation  Mar. 2000 PWEES061-H ‘ Revised




ENGINE ~ Timing Belt (Two-Camshaft Engine)

11A-5-9

Crankshaft sprocket

7ENO741

Crankshaft sprocket

<2001 model PAJERO> 4V /)

7EN1565

Right bank

P

<Except 2001 model PAJERO>
Tirming mark

Camshaft sprocket

Left bank

7EN0742

<2001 model PAJERO>
Right bank | _
Tirning mark

o

eft bank

Crankshaft sprocket =

Timing mark

7EN1566

Crankshaft sprocket

<Except 2001 model PAJERO>

"
L)

Timing mar

7ENO740

© Mitsubishi Motors Corporation  Mar. 2080

»D¢

INSTALLATION OF TIMING BELT

(1} Turn the crankshaft sprocket to position its timing mark 3

teeth away from the timing mark on the crankcase. (That is,
slightly lower the No. 1 piston from the top dead center on
the compression stroke.}

Caution

¢ If the camshaft sprocket is turned with the piston at
the top dead center on the compression stroke,
valves may interfere with the piston.

(2} Align the timing marks for the left bank camshaft sprocket.
{3) Align the timing marks for the right bank camshaft sprocket.

Caution

¢ The camshaft sprocket may turn unintentionally due
to the valve spring tension. Take care not to injure
your fingers.

{4) Align timing marks for the crankshaft sprocket.
(8) Install the timing belt over the sprockets in the following pro-

(6)
{7)

cedure,

1} Place the timing belt over the crankshaft. While giving
tension to the belt, set it over the idler puliey.

2) Place the belt over the left bank camshaft sprocket.

3) While giving tension to the belt, place it over the water
pump puliey.

4) Place the belt over the right bank camshaft sprocket.

) Place the belt over the tensioner pulley.

While pressing the tensioner pulley lightly against the timing

belt, temporarily tighten its center bolt.

Check that all timing marks are in alignment.

PWEES061-H Revised



11A-5-10 ENGINE - Timing Belt (Two-Camshaft Engine)

<2001 model PAJERO> #///)
— ! Timing mark

£.
rCranksha.t sprocket JEN1567

<Except 2001 model PAJERO>
Tensioner pulley

7EN0743

{8) Using the special tool, turn the crankshaft counter-clockwise
a quarter turn, then turn it clockwise and align the timing
marks. Make sure that all timing marks are in alignment.

7FENO744

© Mitsubishi Motors Corporation Mar. 2000 PWEE3061-H Revised



ENGINE - Timing Belt (Two-Camshaft Engine) 11A-5-11

<Except 2001 model PAJERO>

Right bank T|ming mark 7

Left bank

Crankshaft sprocket

Camshaft sprocket Timing mark

7EN0745

<2001 model PAJERO>

Timing mark
Right bank
Timing mark
Camshaft sprocket
'/ RN .
Auto tensioner A Timing mark
Camshaft sprocket

7EN1569

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Added



11A-5-12 ENGINE - Timing Belt (Two-Camshaft Engine)

<Except 2001 mode! PAJERO>
MDo98767

MD928781

7ENC4A81

© Mitsubishi Motors Corporation  Mar. 2000

{9) Set the special tool and a torque wrench on the tensioner
pulley.

{10} Torque the tensioner pulley to 4.4 Nm (0.45 kgfm, 3.2 ft.lbs).

{11) While holding the tensioner pulley, tighten its center bolt to
the specified torque.

(12) Turn the crankshaft 2 turns clockwise and let it stand for
approx. 5 minutes.

(13) Remove the wire, which has been inserted when installing
the tensioner, from the auto tensioner. If it is removed easily,
the timing belt tension is correct. Make sure that the auto
tensioner rod projection is within specification.

Standard value:
3.8-4.5mm {0.150 - 0.177 in.)
<Except 2001 model PAJERO>
4.8 -5.5 mm {0.189 - 0.217 in.)
<2001 model PAJERO>

(14) If the wire cannot be removed easily or the rod protrusion is
not up to specification, repeat steps (9) through {12) to obtain
the correct tension.

»E4 TIGHTENING OF CRANKSHAFT PULLEY BOLT

{1) Using the special too!, hold the drive plate or flywheel.
{2} Install the crankshaft bolt.

PWEES061-H Added



ENGINE - Timing Belt (Two-Camshaft Engine) 11A-5-13

PFé¢  INSTALLATION OF CAMSHAFT SPROCKET BOLT

#G4 INSTALLATION OF CAMSHAFT POSITION SENSOR
SENSING CYLINDER
(1} With the camshaft sprocket locked in position using the spe-

cial tool, install the camshaft position sensor sensing cylin-
der.

© Mitsubishi Motors Corporation  Mar. 2000 PWEES061-H Added



ENGINE - Timing Belt (Four-Camshaft Engine) 11A-6-1

6. TIMING BELT (FOUR-CAMSHAFT ENGINE)
REMOVAL AND INSTALLATION

{Front wheel drive vehicle)

0 11

Removal steps

#»Fé 1. Engine support bracket
2. Crankshaft position sensor bracket (From 1993
models)
QAD BE4 3. Crankshaft pulley bolt
. Special washer
. Crankshaft pulley
. Timing belt front upper cover, right
. Timing belt front upper cover, left
. Timing belt front lower cover
QB) #D4 2. Timing belt
10. Crankshaft position sensor (From 1993 models)
11. Camshaft position sensor {From 1993 modeis}
#B412. Auto tensioner
13. Tensioner pulley
14. Tensioner arm assembly
15. Idler puiley
16. Idler pulley bracket
17. Crankshaft sprocket
18. Sensing plate (From 1993 models)
19. Washer (From 1993 madels)
#C420. Rocker cover
21. Rocker cover gasket, A

|185i18.5 I134

OGO

22. Rocker cover gasket, B

¢C #A423. Camshaft sprocket bolt
24. Camshaft sprocket
25. Timing belt rear cover, right
26. Timing belt rear cover, left
27. Bracket
28. Timing belt rear cover, center

7ENO585
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11A-6-2 ENGINE - Timing Belt (Four-Camshaft Engine)

7ENOS86
Revised
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ENGINE - Timing Belt (Four-Camshaft Engine} 11A-6-3
REMOVAL AND INSTALLATION

{Rear wheel drive vehicle}

90190165 7

Removal steps

QAS BE4 1. Crankshaft pulley bolt
2. Crankshaft pulley washer
3. Damper pulley
4. Timing belt front upper cover, right
5. Timing belt front upper cover, left
8. Timing belt front lower cover
4By #D4 7. Timing belt
8. Crankshaft position sensor
9. Camshaft position sensor
#B410. Auto tensioner
11. Tensioner puliey
12. Tensioner arm
13. Shaft
14. |dler pulley
15, Idler pulley bracket
16. Crankshaft sprocket assembly
17. Crankshaft spacer
QCO BPA418. Camshaft sprocket bolt
19. Camshaft sprocket
20. Timing belt rear cover, right
21. Timing belt rear cover, left

7EN0OB82
© Mitsubishi Motors Corporation Mar, 2000 PWEES061-H Revised




11A-6-4 ENGINE - Timing Belt (Four-Camshaft Engine)

REMOVAL AND INSTALLATION
{GDI)

Removal steps

1. Timing belt front upper cover, right
2. Timing belt front upper cover, left
3. Timing belt front lower cover
¢BD #H4e 4. Timing belt
5, Crankshaft position sensor
#B¢ 6. Auto tensioner
7. Tensioner pulley
8. Tensioner arm
9. Shaft
10. Idler pulley
11. Crankshaft sprocket

12. Sensing plate
13. Spacer
14. Camshaft position sensor
15. Camshaft position sensor support
D) #G416. Camshaft position sensor sensing cylin-

er

Q€ pA417. Camshaft sprocket bolt
18. Camshaft sprocket
19. Timing belt rear cover, right
20. Timing belt rear cover, left

7EN1572

© Mitsubishi Motors Corporation  Mar. 2000
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ENGINE - Timing Belt (Four-Camshaft Engine) 11A-6-5

MDSe8781

7EN1527

© Mitsubishi Motors Corporation Mar. 2000

SERVICE POINTS OF REMOVAL
QA REMOVAL OF CRANKSHAFT PULLEY BOLT

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

{BD> REMOVAL OF TIMING BELT

(1} Turn the crankshaft to bring the piston in No. 1 ¢cylinder to its
TDC on the compression stroke. <GDI>

{2) If reusing the timing belt, use a chalk to draw an arrow on
back of the timing belt to indicate rotation direction.

NOTE

(1) Water or oil on the belt shortens its life drastically, so the
removed timing belt, sprocket, and tensioner must be
kept free from oil and water. Do not immerse parts in
cleaning solvent.

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

dC) REMOVAL OF CAMSHAFT SPROCKET BOLT
(1} While holding the hexagonal portion of the camshaft with a
wrench, remove the camshaft sprocket bolt.

Caution
¢ Using a holding tool on the camshaft sprocket could
damage the sprocket teeth.

¢D) REMOVAL OF CAMSHAFT POSITION SENSOR
SENSING CYLINDER

(1) With the camshaft sprocket locked in position using the spe-
cial tool, remove the camshaft position sensor sensing cylin-
der.

PWEES061-H Revised



11A-6-6 ENGINE - Timing Belt (Four-Camshaft Engine)

e

11.7-12.3 mm (0.461 - 0.484 in.}
.

7EN0224

7END225

7ENQ226

7ENO225

© Mitsubishi Motors Corporation Mar. 2000

INSPECTION
TIMING BELT
Refer to "INSPECTION" on page 11A-5-6.

AUTO-TENSIONER

{1} Check for oil leaks. If oil leaks are evident, replace the auto-
tensioner.

(2} Check the rod end for wear or damage and replace the auto-
tensioner if necessary.

(3} Measure the rod projection length. If the reading is outside
the standard value, replace the auto tensioner.

Standard value:
11.7-12.3 mm {0.461 - 0.484 in.)

{4) Use avice to force the auto tensioner rod in. If the rod slides
in easily, replace the tensioner. If there is nothing wrong, the
rod will offer considerable resistance.

Caution
e Set the auto tensioner in a vice, while making sure
that the auto tensioner is not tilted. '

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF CAMSHAFT SPROCKET BOLT

(1) While holding the hexagonal portion of the camshaft with a
wrench, tighten the bolt to the specified torque.

Caution
¢ Using a holding tool on the camshaft sprocket could
damage the sprocket teeth.

PB4 INSTALLATION OF AUTO-TENSIONER

(1} If the auto-tensioner rod is fully extended, set it in the
retracted position with the following procedure.

@ Set the auto tensioner in a vice, while making sure it is
not tilted.

PWEES061-H Revised



ENGINE - Timing Beit (Four-Camshaft Engine) 11A-6-7

NS

N

7EN0227
O O» 9/
\ . e /
V
Apply sealant
g
10 mm gg% 10 mm
{0.32in.}) =2 (0.39 in.) 7ENO240

Spark plug holes

FENO228
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@ Slowly close the vice to force the rod in until the set hole
{A) of the rod is lined up with the set hole (B) of the cylin-
der.
@ Insert a metal wire {1.4 mm (0.055 in.} in diameter] into
the set holes. '
@ Remove the auto tensioner from the vice.

(2) On engines with turbocharger, apply sealant to the threads
of the auto tensioner mounting bolt.

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

{3) Install the auto tensioner on the cylinder block through the
oil pump case.

#»Ce¢ INSTALLATION OF ROCKER COVER
(1) Apply a sealant to the areas shown in the illustration.
Specified sealant: 3M ATD Part No.8660 or equivalent

{2) Tighten the rocker cover bolts in the sequence shown in the

illustration.
NOTE
The right and left bank bolts are painted in different colors for
identification.
Right bank bolts .............ccooviiiiii e, Black
Leftbank bolts ..o, Green

»D4¢ INSTALLATION OF TIMING BELT

{1) Using a special tool, line up the crankshaft sprocket timing
marks, and then rotate the sprocket one tooth counter-clock-
wise,

(2} Line up the timing marks of the camshaft sprockets for even-
numbered cylinders on the rear {or left) bank.

PWEE9061-H Ravised



11A-6-8 ENGINE - Timing Belt (Four-Camshaft Engine)

MDS28769
7ENQ343

© Mitsubishi Motors Corporation Mar, 2000

(3)

{6)

(7)
(8)
(9)

Using two wrenches, line up the timing marks of the cam-
shaft sprockets for odd-numbered cylinders on the front (or
right} bank.

Caution

e Since valve spring force can turn the camshaft
sprocket, be careful not to catch your finger.

o If either camshaft sprocket is rotated one complete
turn clockwise or counterclockwise after lining up
the timing marks of the other camshaft sprocket, the
intake and exhaust valves might interfere. Conse-
quently, if a camshaft sprocket was turned too far in
lining up the timing marks, be sure to rotate it back
from that position to line up again the timing marks.

Install the timing belt on the exhaust side camshaft sprocket
for odd-numbered cylinders (on front or right bank) and hold
it with a paper clip at the position shown in the illustration.
Install the timing belt on the intake side camshaft sprocket
and hold it with a paper clip at the positions shown in the
illustration.

Caution
e Since the camshaft sprocket turns easily, avoid
excessive pulling on the timing beit.

Check that the timing marks of the camshaft sprockets for
even-numbered cylinders (on rear or left bank) are in align-
ment. Then install the timing belt on these sprockets and
hold it with a paper clip at the positions shown in the illustra-
tion.

install the timing belt on the idier pulley.

Install the timing belt on the crankshaft sprocket.

Instali the timing belt on the tensioner pulley.

(10} While lightly pressing the tensioner pulley against the timing

belt with the special tool, tighten the locking bolt temporarily.

{11) Remove the four paper clips.

{12} Using a special tool, turn the crankshaft a quarter of a turn

counterclockwise. Then rotate it clockwise to line up the tim-
ing marks and check that all the timing marks are in align-
ment.
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ENGINE - Timing Belt {Four-Camshaft Engine) 11A-6-9

Timing marks
Camshaft sprocket

Timing marks

Auto tensioner

Crankshaft sprocket

7ENOB52

{13) Loosen the center bolt of the auto-tensioner pulley, and
install a special tool and torgue wrench on the pulley. While
holding the pulley with approximately 9.8 Nm {1.0 kgfm, 7
ft.Ibs.} (6G72-6G73) or 9.4 Nm {0.96 kgfm, 7 ft.Ibs.} (6G74)
torque to prevent it from turning, tighten the center bolt to
the specified torque.

{14) Turn the crankshaft two turns clockwise, and leave it alone
for about five minutes. Then move in and out the auto-ten-
sioner setting metal wire to check that the wire moves
smoothly.

NOTE
If the metal wire does not move smoothly, repeat step (12)
until it does move smoothly.

(16) Remove the auto tensioner setting metal wire.

s " L —
Metal wire §, ==

e 3 \\,ﬁ:\c\ = 7EN0238

%
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ENGINE - Timing Belt {Four-Camshaft Engine}

7EN0491

Engine
support bracket

Head mark “R”

7EN0G243

~ MD998769 -

g sprocket

”

Crankshaft &

7EN1577
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{16) Check that the spacing between the tensioner arm and auto
tensioner is within the standard limit.

Standard value: 3.8 - 4.5 mm {0.150 - 0.177 in.)

PE4 INSTALLATION OF CRANKSHAFT PULLEY BOLT

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

»F¢ INSTALLATION OF ENGINE SUPPORT BRACKET

{1) Tighten the engine support bracket bolts in the order shown
in the illustration.

NOTE
The bolt used at the location shown in the illustration is a
reamer bolt {head mark “R"}.

INSTALLATION OF CAMSHAFT POSITION SENSOR
SENSING CYLINDER :
(1) With the camshaft sprocket locked in position using the spe-

cial tool, install the camshaft position sensor sensing cylin-
der.

»G4

PH4 INSTALLATION OF TIMING BELT

(1) Turn the crankshaft sprocket so that its timing mark is off
three teeth to slightly lower the piston in No. 1 ¢ylinder from
its TDC on the compression stroke.

Caution

e There can be an interference between the valve and
piston when the camshaft sprocket is turned with
the piston in No. 1 cylinder at its TDC on the com-
pression stroke.

PWEES061-H Added



ENGINE - Timing Belt {(Four-Camshaft Engine) 11A-6-11

Timing marks

7EN1529

7EN1530

\%,

~ MD998769 -

<

&_’}%r‘!wing m’al)'ks

G)%
Cr_ér;-lzshaft [

sprocket
7 7EN1577

FEN1530
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(2} Align the timing mark of the camshaft sprocket on the left
bank side.

(3) Align the timing marks of the camshaft sprockets on the right
bank side. When the special tool is removed, the sprocket
turns by itself, letting the timing mark to deviate. Make nec-
essary corrections, therefore, in step (5) to align the timing
mark before installing the belt.

Caution

® The camshaft sprockets on the right bank side are
easy to turn because of the spring tension involved.
Be careful not to allow your finger to be pinched in
the mechanism.

® Do not attempt to turn one of the sprockets on the
right side one turn with the timing mark of another
one aligned. It may cause the intake and exhaust
valves to interfere with each other.

{4) Align the timing mark of the crankshaft sprocket. Then, turn
the crankshaft sprocket one tooth counterclockwise.

{8) Align the timing marks of the camshaft sprockets on the right
bank side and lock them in position with box wrenches.

PWEE9051-H Addad



11A-6-12 ENGINE - Timing Belt {(Four-Camshaft Engine)

7EN1531

FEN1110
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{6) Make sure that the timing mark of the exhaust camshaft
sprocket on the right bank side is in alignment. Then install
the timing belt over the sprocket and secure it with a paper
clip.

Caution

e If the old timing belt is to be reused, install it so that
the arrow marked during removal procedures points
in the turning direction.

(7) Check that the timing mark is aligned on the intake camshaft
sprocket. Then install the timing belt and secure it with a pa-
per clip.

(8) Place the timing belt around the water pump pulley.

{9) Check that the timing marks of the camshaft sprockets on
the left bank side are in alignment. Then install the timing belt
over the sprockets and secure it with paper clips.

{10) Place the timing belt around the idler pulley.

{11) Place the timing belt around the crankshaft sprocket.

{12} Place the timing belt around the tensioner pulley.

(13) Make sure that the tensioner pulley is positioned so that its
pinhole is on the upper side. Then, lightly press the tensioner
pulley against the timing belt and temporarily tighten the fix-
ing bolt.

{14) Remove all four paper clips.

(15) Turn the crankshaft one tooth clockwise.

{(16) Check that the timing mark of each sprocket is properly
aligned.

(17) Turn the crankshaft 1/4 turns counterclockwise. Then, turn
it clockwise and check that the timing marks are properly
aligned.

PWEES061-H Added



ENGINE - Timing Belt {(Four-Camshaft Engine) 11A-6-13

Timing marks

Auto tensioner

Crankshaft
sprocket

Water pump pulley

Timing marks

idler pulley

Tensioner pulley

7EN1533

7EN1534

4.8-55mm
(0.189-0.217 in.}

© Mitsubishi Motors Corporation Mar. 2000

(18) Loosen the center bolt of the tensioner pulley and install the
special tool and torque wrench. Apply a torque of 4.4 Nm
{0.45 kgfm, 3.25 ft.Ibs.} to prevent the tensioner pulley from
turning together, tighten the center bolt to the specified
torque.

{19) Turn the crankshaft two complete turns clockwise and leave
it to stand for about 5 minutes.

(20} Check to see if the metal wire, which has been inserted dur-

ing installation procedures, ¢an be removed easily from the
auto-tensioner.
If it can be removed with a light force, itindicates that the belt
tension is appropriate. Now, remove the metal wire. Another
indication of an adequate belt tension is that the protrusion
of the rod of the auto-tensioner falls within the standard val-
ue range.

Standard value: 4.8 - 5.5 mm (0.139 - 0.217 in.)

{21) If the metal wire cannot be pulled out easily, repeat steps
(18) and {19} until an adequate tension is obtained.

PWEES061-H Added
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ENGINE - Intake Manifold 11A-6a-1

6a. INTAKE MANIFOLD
REMOVAL AND INSTALLATION

(Four-camshaft engine for rear wheel drive vehicle)

18 . &
[24[2.4]77] |19|1.9|14L?§19
& 24

éﬂ_ &
2 21 @
vébpf__@_zs zoé GT
" 8 % )001431- TWhatérinIetfitting
. Thermostat
) <=

15. Thermostat case 'S
16. Gasket
Removal steps 17. Timing belt rear center coveﬂight :
#l4 1. Engine coolant temperature gauge unit 18. Fitting, right A
#H4 2. Engine coolant temperature sensor 19. Gasket
#G4 2. Thermo switch . 20. Fitting, left
4. Water outlet fitting 21. Gasket :
B. Gasket 22. Timing belt rear center cover, left
6. Thermostat case bracket : 23. Fitting
#Ce 7. Water outlet pipe : 24, Water hose
#C4 8. O-ring 25. Water passage
9. Auto tensioner 26. Gasket
#F4 10. Rocker cover »C4 27. Water pipe
11. Rocker cover gasket, A #C4 28. O-ring
12. Rocker cover gasket, B 29. Water hose

7ENOGE3

© Mitsubishi Motors Corporation Aug. 1954 PWEES061-D Revised



11A-6a-2 | ENGINE -

Intake Manifold

Removal steps

© Mitsubishi Motors Corporation Aug. 1994

30. Injector harness 41. Grommet
31. Injector and delivery pipe 42. Fuel pipe
32. Insulator 43. O-ring
#B4 33. Fuelinlet fitting 44. Delivery pipe
34. O-ring _ #A4 45. Intake manifold
#B4 35. Fuel pressure regulator 46. Intake manifold gasket
36. O-ring
37. Insulator
38. Injector clip
39. Injector
40. O-ring
. 7ENOG64
PWEE9061-D Revised



ENGINE - Intake Manifold 11A-6a-3

REMOVAL AND INSTALLATION
(Two-camshaft 24-valve engine except for 2001 model PAJERO)

Removal steps

#¢ - 1. Engine coolant temperature gauge unit #E4 11. Thermostat
#H¢ 2. Engine coolant temperature sensor 12. Thermostat case
G4 3. Thermo switch - Up to 1999 models 13. Gasket
PAJERQ SPORT for Europe and 14. Water passage
CHALLENGER for General Export with auto- 15. Gasket
matic transmission, up to 2000 models #C416. Water pipe
CHALLENGER and L200 for Australia with #C417. O-ring
automatic transmission 18. Water hose
4. Water outlet fitting 19. Water hose ~ L400 and Pajero

5. Water outlet fitting gasket
6. Water hose

#C4 7. Water outlet pipe

$C4 8. O-ring
9. Water hose

10. Water inlet fitting
FENO751

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Revised



11A-6a-4 ENGINE - intake Manifold

(2001 model PAJERO)

5 A e L
oo 1 T

10

Removal steps

#4 1. Engine coolant temperature gauge unit $E§11. Thermostat
#H¢ 2. Engine coolant temperature sensor - 12. Thermostat case
3. Water outlet fitting 13. Gasket
4., Gasket 14. Water pump fitting
5. Water hose 15. Gasket
6. Water hose 168. Water passage
»C4 7. Water outlet pipe 17. Gasket
#C4¢ 8. O-ring »C418. Water pipe
9. Water hose pC419. Q-ring
10. Water inlet fitting 20. Water hose

7EN1575

© Mitsubishi Motors Corporation  Mar, 2000 PWEES061-H Revised



ENGINE - intake Manifold

11A-6a-4a

Removal steps

20.

21
22

»B§23.
24
25,

Injector harness

. Injector and delivery pipe
. Insulator

Fuel pressure regulator

. Q-ring

Insulator

. Injector

. O-ring

. Grommet

. Fuel pipe

. O-ring

. Delivery pipe

. Bracket

. Intake manifold

34. Intake manifold gasket

7EN1372

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H
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11A-6a-4b ENGINE - Intake Manifold

Intentionally blank

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Added



ENGINE — Intake Manifold 11A-6a-5

PA¢ INSTALLATION OF INTAKE MANIFOLD

(1) Refer to "INSTALLATION OF INTAKE MANIFOLD" on
page 11A-4-5,

»B¢ INSTALLATION OF FUEL PRESSURE REGULATOR
. AND FUEL INLET FITTING

(1) Before installing the pressure regulator, the O-ring must be
lubricated with a drop of new engine oil for easy installation.

Caution
¢ Use care not to let the engine oil enter the delivery
pipe.
'0_,ing »C¢ INSTALLATION OF O-RING / WATER PIPE
Water pump (1) Wet the O-ring (with water} to facilitate assembly.
Caution

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

Water inlet pipe

B6EN0594

#D¢ INSTALLATION OF THERMOSTAT

(1) Refer to "INSTALLATION OF THERMOSTAT" on page
11A-4-4.

PE4¢ INSTALLATION OF THERMOSTAT

(1) Install the thermostat in the thermostat case with its jiggle
valve located at the top position.

FEND749
© Mitsubishi Motors Corporation Aug. 1994 PWEES061-D Added




11A-6a-6

ENGINE - Intake Manifold

- . BF4 INSTALLATION OF ROCKER COVER

(1) Refer to “INSTALLATION OF ROCKER COVER" on page
11A-6-5.

Sealant

. 9G4 . APPLICATION OF SEALANT TO THERMO SWITCH

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

1ENO338

#H¢ APPLICATION OF SEALANT TO ENGINE COOLANT
TEMPERATURE SENSOR '

{1) Refer to “APPLICATION OF SEALANT TO ENGINE
COOLANT TEMPERATURE SENSOR" on page 11A-4-4.

-pl¢  APPLICATION OF SEALANT TO ENGINE COOLANT
GAUGE UNIT

{1) Refer to “APPLICATION OF SEALANT TO ENGINE
COOLANT GAUGE UNIT” on page 11A-4-b,

© Mitsubishi Motors Corporation Aug. 1994 PWEES061-D - . . Added



ENGINE - Water Hose, Water Pipe (GDI) 11A-6b-1

6b.WATER HOSE, WATER PIPE (GDI)
REMOVAL AND INSTALLATION

Removal steps

#E4 1. Engine coolant temperature gauge unit 15. Fitting, right
#D¢ 2. Engine coolant temperature sensor 16. Gasket
3. Water outlet fitting 17. Fitting, left
4. Gasket 18. Gasket
#C4 5. Water outlet pipe 19. Timing belt rear center cover, left
$C4 6. O-ring 20. Water hose
7. Water hose 21. Water passage
8. Water inlet fitting ‘ 22. Gasket
#B4 9. Thermostat PA423. Water pipe
10. Thermostat case pAG24. O-ring
11. Gasket 25. Water hose
12. Water pump fitting 26. Water pipe assembly B
13. Gasket 27. Water hose

14. Timing belt rear center cover, right

7EN1519
© Mitsubishi Motors Corporation  Mar, 2000 PWEES061-H Added




11A-6b-2

ENGINE - Water Hose, Water Pipe (GDI)

O-ring
Water pump i
Water pipe ENOS34
Jiggle valve

7ENQ749

O-ring

Woater pump i

Water outlet pipe BEN0594

9EN0091

9EN0092

© Mitsubishi Motors Corporation Mar. 2000

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

(1) Fit a new O-ring in the groove at the front end of the water
pipe.
{(2) Coat the O-ring with water or soapsuds.

Caution
¢ Never apply engine oil or any other grease to the O-
ring.

(3} Insert the front end of the water pipe in the water pump.

»B¢ INSTALLATION OF THERMOSTAT

(1) Install the thermostat so that the jiggle valve is on the top
end.

#C4 INSTALLATION OF O-RING / WATER OUTLET PIPE

(1} Fit new O-rings in the grooves at the front and rear ends of
the water pipe.
(2} Coat the O-rings with water or soapsuds.

Caution
e Never apply engine oil or any other grease to the O-
rings.

(3) Insert the front end of the pipe into the water outlet pipe and
rear end into the water passage.

#D¢ INSTALLATION OF ENGINE COOLANT TEMPERA-
TURE SENSOR

(1} Apply sealant to threads.

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

BE4 - INSTALLATION OF ENGINE COOLANT TEMPERA-
TURE GAUGE UNIT

(1} If the part is to be reused, apply sealant to threads.

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

PWEES061-H Added



ENGINE - Fuel System (GDI) 11A-6¢-1

6c. FUEL SYSTEM (GDI)
REMOVAL AND INSTALLATION

Removal steps
1. Injector harness

#F4 2. Fuel feed pipe
»F4 3. Backup ring
pFg 4. O-ring
»F4 b, Backup ring
»F¢ 6. Fuel pump
7. O-ring
8. Flange
#E4 9. Fuel pressure sensor
$E¢10. O-ring

BE411. Backup ring
#D412. Fuel center pipe

~ 9D¢13. Backup ring
D@14, O-ring

#D¢15. Backup ring
16. Washer
17. Injector holder
#C418. Delivery pipe and injector assembly
19. Insulator
20. Injector gasket
#B421. Corrugated washer
B»A422. Backup ring
PAQ23. O-ring
PA424. Backup ring
25. Injector
26. Delivery pipe, right
27. Delivery pipe, left

7EN1520

© Mitsubishi Motors Corporation Mar. 2000

Added



11A-6¢-2

ENGINE - Fuel System (GDI)

Backupring .
{no speciat orientation)

Sp oo f—

[ ) . Cut surface
)l 1 Backup ring
{thicker one) 7EN1483
S
N

Corrugated washer

7EN1486
Injector
. Delivery pipe
Alignment
marks

7EN1125

Backup ring )
{no special orientation}

iy
™ Cut surface

Backup ring

{thicker one) 7EN1484

© Mitsubishi Motors Corporation Mar. 2000

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF BACKUP RING / O-RING

(1) Install the backup rings and O-ring to the injector.
Install the backup ring (thicker one) in the injector so that its
inner cut surface faces in the direction shown.

PB4 INSTALLATION OF CORRUGATED WASHER

(1) Coat the corrugated washer with white vaseline and install
it to the injector as shown.

Caution

¢ Always replace the corrugated washer with new
one. Reused corrugated washer can cause fuel or gas
leaks.

»C4 INSTALLATION OF DELIVERY PIPE AND INJECTOR
ASSEMBLY

(1} Apply spindle oil or gasoline to the O-ring in the injector.

(2} Insert the injectors straight into the injector mounting holes
in the delivery pipe.

(3) Turn each injector. If it does not turn smoothly, remove it and
check the O-ring for damage. If the O-ring is damaged, re-
place it with a new one; then, reinstall the injector and check
to see if it turns smoothly.

(4} Align the alignment mark on each injector with that on the de-
livery pipe.

{5} Install the delivery pipe & injector assembly into the cylinder
head.

(6} Tighten the bolt at the center of each delivery pipe to the spe-
cified torque. Then tighten bolts on both ends to the speci-
fied torque.

#D¢ INSTALLATION OF BACKUP RING / O-RING / FUEL
CENTER PIPE

(1) Fitthe backup rings and O-ring to both ends of the fuel center
pipe. Mount the backup ring (thicker one) so that its inner cut
surface faces in the direction shown. ‘

(2) Coat the O-rings on both ends of the pipe with spindle oil or
gasoline.

{3) Insert the fuel center pipe straight into the mounting hole in
the delivery pipe. Insert it all the way into the hole, ensuring
that it does not twist.

PWEES061-H Added



ENGINE - Fuel System (GDI) 11A-6¢-3

Backup ring Cut surface

7EN1485

1ENDS51

7EN1488

© Mitsubishi Motors Corporation  Mar, 2000

(4} Tighten the bolts on both ends of the fuel center pipe to the
specified torque.

PE4 INSTALLATION OF BACKUP RING / O-RING / FUEL
PRESSURE SENSOR '

(1} Fit the backup ring to the fuel pressure sensor so that its in-
ner cut surface faces in the direction shown.

(2) Being attentive to the shape of the connector and label sur-
face of the fuel pressure sensor, install the fuel pressure sen-
sor in the direction shown.

PF4  INSTALLATION OF FUEL PUMP / BACKUP RING / O-
RING / FUEL FEED PIPE

{1} Apply engine oil to the roller of the fuel pump and O-ring.

(2) Insert the fuel pump into the mounting hole in the cylinder
head and lightly tighten the four bolts (slightly tighter than fin-
. ger-tight).

PWEE9061-H Added



11A-6¢-4 ENGINE - Fuel System (GD})

Backup ring
{no special orientation}

Inr

Backup ring Cut surface
{thicker one) JEN1484

pury

7EN1489

© Mitsubishi Motors Corporation Mar. 2000

{3) Fit the backup rings and O-ring to both ends of the fuel feed
pipe. Mount the backup ring (thicker one} so that its inner cut
surface faces in the direction shown.

{(4) Coat the O-rings on both ends of the pipe with spindle oil or
gasoline.

(5) Insert the fuel feed pipe straight into the mounting hole in the
fuel pump. Insert it all the way into the hole, ensuring that it
does not twist.

(6) Tighten the bolts on both ends of the pipe to the specified
torque.

{7) Using a torque wrench {minimum graduations}, follow these
steps to tighten the fuel pump mounting bolts.
1) Tighten the bolts to 5 Nm {0.5 kgm, 3.6 ft.Ibs.} in the order
shown.
2) Tighten the bolts to 17 Nm {1.7 kgm, 12 ft.lbs.} in the or-
der shown. Variations in torque among the four bolts
should be within 2 Nm {0.2 kgm, 1.5 ft.lbs.}.

Caution

¢ Strictly observe the tightening order. A leak and oth-
er problem could result if the torque specifications
and torquing order are not met.

PWEE9061-H Added



ENGINE — Exhaust Manifold 11A-7-1

7. EXHAUST MANIFOLD
REMOVAL AND INSTALLATION

{Two-camshaft 12-valve engine for front wheel drive vehicle)

»B4

-
-]
-
T Y

WO OO N =

Removal steps

. Heat protector

. Engine hanger right

. Exhaust manifold right

. Qil level gauge assembly

O-ring

. Exhaust manifold gasket
. Heat protector right

. Bracket

. Exhaust manifold left

. Exhaust manifold gasket
. Water hose

. Water hose

. Water by-pass hose

14. Water hose

15. Water pipe assembly B for Europe,
16. Water hose Hong Kong,
17. Water pipe assembly A Singapore
18. Water hose
19. Water inlet pipe B

A4 20. O-ring } M/T

PA4 21. Water inlet pipe A

#A4 22. Water inlet pipe - A/T
PA4 23. O-ing

24. Water pump

25. Water pump gasket

7ENO359

© Mit_sqbislii Motors Corporation Aug. 1994
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11A-7-2 ENGINE — Exhaust Manifold

REMOVAL AND INSTALLATION

(Two-camshaft 12-valve engine for rear wheel drive vehicle)

13

— 1411

1"
6«\1\\’ o
e%

12 of

Removal steps

. Qitlevel gauge assembly
O-ring
Heat protector, right
. Engine hanger
. Exhaust manifold, right
. Exhaust manifold gasket
. Heat protector, left
Bracket
. Exhaust manifold, left
#B4 10. Exhaust manifold gasket
11. Water hose
12. Water hose A
13. Heater pipe assembly
14. Heater pipe gasket
#A& 15. Water pipe assembly
pA¢ 16. O-ring
17. Water inlet fitting
18. Water inlet fitting gasket
19. Water pump
20. Water pump gasket

OONONRWN =

7EN0Q360

© Mitsubishi Motors Corporation Aug. 1994 - PWEES061-D Revised



ENGINE — Exhaust Manifold

11A-7-3

REMOVAL AND INSTALLATION

(Four-camshaft engine for front wheel drive vehicle — Without: turbocharger) -

® 1 [14]1.4]10]

w5

BEE ol

Removal steps .

. Qil level gauge assembly
. O-ring

. Heat protector, right

. Engine hanger

. Exhaust manifold, right

. Exhaust manifold gasket
. Heat protector, left

. Exhaust manifold, left

. Exhaust manifold gasket
. O-ring

. Water inlet pipe

O-ring

. Bracket

. Water pump

. Water pump gasket

OO~ WK —

-9
= = P
o -
Er——
N —=O

R . R Y
!

7ENO381
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11A-7-4 ENGINE ~ Exhaust Manifold

REMOVAL AND INSTALLATION

(Four-camshaft engine for front wheel drive vehicle — With turbocharger)

|

3

Removal steps

. Qil level gauge
. Qil level gauge guide
. O-ring

O-ring _

. Waterinlet pipe

. O-ring

. Water pump

. Water pump gasket

PA¢
PA4
L

ONMCTA W =

7EN0S04
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ENGINE - Exhaust Manifold 11A-7-b

Removal steps

- 9. Heat protector B 19. Turbocharger, right

10. Heat protector A 20. Turbocharger gasket

11. Turbocharger stay 21. Ring

12. Exhaust fitting 22. Oil return pipe, right

13. Exhaust fitting gasket 23. Qil return pipe gasket

14. Qil pipe ] 24. Exhaust manifold stay, right
15. Water pipe A, right #D4 25. Exhaust manifold, right

16. Water hose 26. Exhaust manifold gasket

17. Water pipe B, right
18. Water hose

7IN0120

© Mitsubishi Motors Corporation Dec. 1993 PWEES0S1-C Revised



11A-7-6 ENGINE — Exhaust Manifold

Removal steps
27. Heat protector D

37

Water pipe A, left

28. Exhaust fitting, left 36.
29. Exhaust fitting gasket, left 37. Water hose
30.- Heat protector 38. Turbocharger, left
31. Qil return pipe ‘ 39. Turbocharger gasket
f. ~ 32. Qil return pipe gasket 40. Ring .
~-33: Qil pope 41, Heat protector E
34. Water pipe B, left #C4 42. Exhaust manifold, left
35. Water hose 43. Exhaust manifold gasket
7IND121
© Mitsubishi Motors Corporation Dec. 1993 PWEES061-C ‘Revised



ENGINE - Exhaust Manifold 11A-7-7
REMOVAL AND INSTALLATION

{Four-camshaft engine for rear wheel drive vehicle)

Removal steps Ma (1410 ]

1. Qil level gauge
2. O-ring - 1995 models and later
3. Qil level gauge guide
4. O-ring
5. Heat protector, right
6. Exhaust manifold, right
7. Exhaust manifold gasket, right
8. Heat protector, left
9. Exhaust manifold, left
10. Exhaust manifold gasket, left
11. Water pump fitting
12. Gasket
13, Water pump
14. Water pump gasket

TENQ786
© Mitsubishi Motors Corporation Aug. 1994 PWEES061-D Revisad




11A-7-8 ENGINE - Exhaust Manifold
REMOVAL AND INSTALLATION

(Two-camshaft 24-valve engine)

Removal steps

1. Qil level gauge

2. 0-ring

3. Oil level gauge guide

4. O-ring

5. Heat protector, right

6. Exhaust manifold, right

7. Exhaust manifold gasket, right

8. Heat protector, left

9. Exhaust manifold, left
10. Exhaust manifold gasket, left
11. Water pump <Except 2001 model PAJERO>
12. Water pump gasket<Except 2001 model PAJERO>
13. Water pump fitting <2001 model PAJERO>
14, Gasket <2001 model PAJERO>
15. Water pump <2001 medel PAJERO>
16. Water pump gasket <2001 model PAJERO>

7EN1561

© Mitsubishi Motors Corporation Mar, 2000 PWEES061-H Revised



ENGINE - Exhaust Manifold 11A-7-8a

REMOVAL AND INSTALLATION
(GDD

Removal steps

. Qil level gauge
. Oil level gauge guide

O-ring

. Heat protector, right

. Exhaust manifold, right

. Exhaust manifold gasket
. Heat protector, left

. Exhaust manifold, left

. Exhaust manifold gasket
10. Water pump

11. Gasket

OGONO AL WN =

7EN1126
@ Mitsubishi Motors Corporation  Mar. 2000 PWEES061-H Added




11A-7-8b

ENGINE - Exhaust Manifold

@ Mitsubishi Motors Corporation Mar. 2000

Intentionally blank

PWEES061-H



ENGINE — Exhaust Manifold 11A-7-9

O-ring
Water pump

Water inlet pipe

B6EN0594

Cylinder No.

For right bank

For left bank

. Cylinder No.
3

7EN0593

@
o

7INO115

© Mitsubishi Motors Corporation Aug. 1994

SERVICE POINTS OF INSTALLATION
A4 INSTALLATION OF O-RING / WATER PIPE
{1) Wet the O-ring (with water} to facilitate assembly.

Caution
¢ Keep the O-ring free of oil grease.

»B4¢ EXHAUST MANIFOLD GASKET - Two-camshaft

engine ‘

{1) Install gaskets with number (@), @ and (&) embossed on
their top side to the right bank (exhaust manifold (B} side)
and install those with number (@), @ and (&) to the left bank
(exhaust manifold (A) side).

#C4 INSTALLATION OF LEFT EXHAUST MANIFOLD -
Four-camshaft engine — With turbocharger

Tighten the nuts in the following order.

(1} Tighten five nuts @ to 30 Nm (3.0 kgm, 22 ft.lbs.).
(2) Tighten nuts to 50 Nm (5.0 kgm, 36 ft.lbs.}.
{3} Back off nuts ® until a torque value of 10 Nm (1.0 kgm, 7
ft.lbs.) is achieved.
{4) Tighten nuts @ to 30 Nm (3.0 kgm, 22 ft.lbs.).
NOTE
{1} Fitthe cone disc spring with the grooved side facing the
nut.
(2) Install the nut, cone disc spring and washer in the order
shown in the illustration.

PWEE9061-D . Revised
I .



11A-7-10

ENGINE —~ Exhaust Manifold

7INO117

© Mitsubishi Motors Corporation Aug. 1934

#D¢ INSTALLATION OF RIGHT EXHAUST MANIFOLD —
Four-camshaft engine — With turbocharger

Tighten the nuts in the following order.

{1) Tighten four nuts © to 30 Nm (3.0 kgm, 22 ft.lbs.}.
{(2) Temporarily tighten the turbocharger to the exhaust man-
ifold.
(3) Tighten nut @ to 30 Nm (3.0 kgm, 22 ft.lbs.).
(4) Tighten nuts ® and ® to 50 Nm (5.0 kgm, 36 ft.lbs.).
{(5) Back off nuts ® and ® until a torque value of 10 Nm (1.0
kgm, 7 ftbs.) is achieved. '
(6) Tighten nuts & and ® to 30 Nm (3.0 kgm, 22 ft.lbs.).
NOTE
(1) Fit the cone disc spring with the grooved side facing the
nut.
(2) Install the nut, cone disc spring and washer in the order
shown in the illustration.

PWEES061-D Added



ENGINE — Turbocharger 11A-7a-1

7a. TURBOCHARGER

DISASSEMBLY AND REASSEMBLY

Disassembly steps
1. Snap pin
3. Coupling

#D¢ 4. Turbine housing
#C4 5. Snapring

#A4 7. O-ring
8. Compressor cover

2. Turbocharger waste gate actuator

#B4 6. Turbine wheel assembly

7iN0098

3ENO190

© Mitsubishi Motors Corporation Sept. 1992

INSPECTION
TURBOCHARGER

(1) Manually open and close the waste gate valve to make sure
it operates freely.

{2) Inspect the oil passage in the cartridge for signs of deposits
or blockage.

{3) Clean the inlet section of the compressor cover with a rag.
Inspect it for signs of contact with the compressor turbine.
If worn, replace it.

SERVICE POINTS OF REASSEMBLY

. PA¢ INSTALLATION OF O-RING

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

PWEES061-A Added



11A-7a-2 ENGINE — Turbocharger

Dowel pin hole

Dowel pin

6INO0B2

Chamfered

/ Compressor
cover

" Turbine wheel
assembly  givoo7o

Dowel pin

Dowel
pin hole

6INQOS7
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‘BC INSTALLATION OF TURBINE WHEEL ASSEMBLY

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

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

#C4 INSTALLATION OF SNAP RING
(1) Fit the snap ring with its chamfered side facing up.

D4 INSTALLATION OF TURBINE HOUSING

(1) Install the turbine housing while aligning the dowel pin and
the hole. :

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

PWEE9061-A Added
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ENGINE — Rocker Arms and Camshafts (Two-‘fé%mshaft Engine) 11A-8-1

8. ROCKER ARMS AND CAMSHAFTS (TWO-CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

(12-valve engine front wheel drive vehicle)

For disassembly and reassembly
of the rocker arms and rocker
shafts for 12-valve engine,

M1a refer to page 11A-10-1.
Removal steps Installation steps
1. Rocker cover (B) 16. Camshaft {left)
2. Gasket ) 13. O-ring
3. Rocker arms, shafts and bearing caps 12. Distributor adaptor
GAs 4. Lash adjuster #B4 11. Lash adjuster
5. Camshaft oil seal #C4 10. Rocker arm, shafts and bearing caps
6. Circular packing #E4 15. Circular packing
7. Camshaft {right} #F4 14. Camshaft oil seal
8. Rocker cover (A) 9. Gasket
9. Gasket ) #He 8. Rocker cover (A)
10. Rocker arms, shafts and bearing caps 7. Camshaft (right)
GAL 11. Lash adjuster »B¢ 4. Lashadjuster
12. Distributor adaptor #C¢ 3. Rockerarms shafts and bearing caps
13. O-ring ) #E4 6. Circular packing
14. Camshaft oil seal #F¢ 5. Camshaft oil seal
15. Circular packing 2. Gasket
16. Camshaft (left) #H4 1. Rocker cover (B)
7EN0362
© Mitsubishi Motors Corporation Aug. 1994 Revised
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11A-8-2 ENGINE — Rocker Arms and Camshafts (Two-Camshaft Engine)

REMOVAL AND INSTALLATION

(12-valve engine rear wheel drive vehicle)

Removal steps

. Qil filler

. Oilfiller tube

. Rocker cover (B)
Gasket

. Lash adjuster

. Camshaft oil seal
. Circular packing

. Camshaft {right}

. Rocker cover (A)
11. Gasket

QRY

.,A
OOONH LN =

GAS 13. Lash adjuster
14. Distributor adaptor
15. O-ring
16. Camshaft oil seal
17. Circular packing
18. Camshaft {left)

. Rocker arms, shafts and bearin

12. Rocker arms, shafts and bearing caps

Installation steps

18.

15.

14.
B¢ 13.
e 12,
$E4 17.
. Camshaft oil seal
. Gasket
. Rocker cover (A)
. Camshaft {right)
. Lash adjuster

-
-
—SNWRANDOIM©O

Camshaft (left)

O-ring

Distributor adaptor

Lash adjuster

Rocker arms, shafts and bearing caps
Circular packing

Rocker arms, shafts and bearing caps

. Circular packing
. Camshaft oil seal

Gasket

. Rocker cover (B)
. Qil filler tube
. Qil filler

7ENO363

© Mitsubishi Motors Corporation Aug. 1934
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ENGINE ~ Rocker Arms and Camshafts {Two-camshaft Engine)} 11A-8-3
REMOVAL AND INSTALLATION

(24-valve engine}

Removal steps

1. Rocker cover
2. Gasket
3. Qil seal
#»G¢ 4. Qil seal
D¢ 5. Rocker arms, Rocker arm shaft
¥4 6. Rocker arms, Rocker arm shaft
#04 7. Rocker shaft spring
8. Rocker arm “A"
9. Rocker arm "B"
10. Rocker arms shaft
QA #B411. Lash adjuster
12. Rockerarm “C”
13. Rocker arm shaft
QAD $B414. Lash adjuster
15. Thrust case
<Except 2001 model PAJERO>
18. O-ring
<Except 2001 model PAJERO>
#A417. Camshaft

TENQ757
© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Revised




11A-8-4

ENGINE - Rocker Arms and Camshafts (Two-camshaft Engine)

SN
[‘ ‘ )) MD998443

YEN0OS8

MD998442

GEN250

© Mitsubishi Motors Corporation Mar. 2000

SERVICE POINTS OF DISASSEMBLY
GQA) REMOVAL OF LASH ADJUSTER

(1) Before removing the rocker arms and rocker arm shafts,
install the special tools to prevent the lash adjusters from fal-
ling off.

INSPECTION
CAMSHAFT
{1} Measure the cam height.

Standard value | Limit
Intake 12-valve engine 41.25 mm 40.75 mm
{1.6240in.} {1.6043 in.)
24-valve 37.58 mm 37.08 mm
engine - 6G72 (1.4795in.} (1.4598 in.}
24-valve 37.71 mm 37.21 mm
engine - 6G74 {1.4846 in.) (1.4650 in.)
<Except 2001 model
PAJERO>
24-valve 37.38 mm 36.89 mm
engine - 6G74 (1.4720 in.) {1.4524 in.)
<2001 model
PAJERO>
Exhaust | 12-valve enging 41.25 mm 40,75 mm
{1.6240in.) (1.6043 in.}
24-valve 36.95 mm 36.45 mm
engine - 6G72 (1.4547 in.) (1.4350in.)
24-valve 37.14 mm 36.64 mm
engine - 6G74 {(1.4622 in.) {1.44251in.)
ROCKER ARM
Refer to “INSPECTION" on page 11A-10-2.
ROCKER ARM SHAFT

Refer to "INSPECTION" on page 11A-10-2.
LEAK DOWN TEST OF LASH ADJUSTER

Caution

e The lash adjuster is a precision part. Keep it free from
dust and other foreign matters. '

¢ Do not disassemble lash adjuster.

e When cleaning lash adjuster, use clean diesel fuel
only.

(1) Immerse the lash adjuster in clean diesel fue!.

{2) While lightly pushing down inner steel ball using the special
tool (Air bleed wire MD998442), move the plunger up and
down four or five times to bleed air.

Use of the special tool {Retainer MD998441) helps facilitate
the air bleeding of the rocker arm mounted type lash adjust-
er.

(3) Remove the special tool (Air bleed wire MD898442) and
press the plunger. If the plunger is hard to be pushed in, the
lash adjuster is normal. If the plunger can be pushed in all the
way readily, bleed the lash adjuster again and test again. If
the plunger is still loose, replace the lash adjuster.

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

PWEE9061-H - Revised



ENGINE - Rocker Arms and Camshafts (Two-camshaft Enigine)

11A-8-5

Division = 1 mm (0.04 in.}

7EN218

<Except 2001 model PAJERO>
’

Slits 7ENO708
Right bank Left bank
Approx. 60° Approx. 71°

e
‘v

7ENO709

© Mitsubishi Motors Corporation Mar. 2000

(4) After air bleeding, set lash adjuster on the special tool (Leak
down tester MD998440).

{B) After plunger has gone down somewhat (0.2 — 0.5 mmy,
measure time taken for it to go down 1 mm. Replace if
measured time is out of specification.

Standard value: 4 ~ 20 seconds / 1 mm {0.04 in.)
_ [Diesel fuel at 15 - 20°C (59 - 68°F)]

SERVICE POINTS OF REASSEMBLY
PA¢ INSTALLATION OF CAMSHAFT

(1) Apply engine cil to journals and cams of the camshaft before
installation.
Be sure to install the correct camshaft on the correct bank.

NOTE

(1) Slits {4 mm (0.157 in.) width] are provided at the rear end
of the right bank camshaft, <Except 2001 model
PAJERO>

(2) The camshaft with a longer overall length is for the ieft
bank. <2001 model PAJERO>

{2) Position the dowel pins of the camshafts as shown in the
illustrations.

PWEE9G61-H Revised



11A-8-6  ENGINE - Rocker Arms and Camshafts (Two-camshaft Engine)

»B4¢ INSTALLATION OF LASH ADJUSTERS

{1) Insert the lash adjusters into the all rocker arms, being care-
ful not to spill the diesel oil inside it.

(2} Install the special tool to prevent the lash adjuster from com-
ing off.

#»Cé INSTALLATION OF ROCKER ARMS, SHAFTS AND
BEARING CAPS

(1} Apply a minimum amount of specified sealant on the four
places of cylinder head.

NOTE

Be sure the sealing agent does not swell out onto the cam
journal surface of the cylinder head. If it swells out, immedi-
ately wipe it off before it can dry.

Specified sealant:
3M NUT Locking No. 4171 or equivalent

Apply sealant

Apply sealant
* " No.1 and No.4 bearing cap mating surface
of cylinder head

Apply sealant

7ENO175

© Mitsubishi Motors Corporation  Aug. 1994 PWEES061-D Rovised
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ENGINE — Rocker Arms and Camshafts (Twoicémshaft Engine} 11A-8-7

(2) install the rocker arms, shafts and bearing caps such that
the arrow mark on the bearing cap faces in the same
direction as the arrow mark on the cylinder head.

Arrow mark {bearing cap)

Rocker arm shaft
assembly (B)

-

Timing belt side

Rocker arm shaft
, assembly (A)

Arrow mark {bearing cap)

7EN0176

(3) Tighten the bearing cap bolts to the specified torque.
(4) Remove the special tools from all rocker arms.

7ENO128

© Mitsubishi Motors Corporation Aug. 1994 PWEE9061-D Added



N

11A-8-8 ENGINE — Rocker Arms and Camshafts (Two{Cémshaft, Engine)

»D4¢ INSTALLATION OF ROCKER ARM, ROCKER ARM
ROCkefShaﬁ\ﬁ SHAFT AND ROCKER SHAFT SPRING
(1) Loosely tighten the intake rocker arm shaft bolts to the
extent that all rocker arms do not push the valves.

(2) Install the rocker shaft spring from the above and position it
so that it is right angles to the spark plug guide.

NOTE
Be sure to install the rocker shaft springs before installing
the exhaust rocker arms and rocker arm shaft.

{3} Remove the special tools fixing the lash adjusters.
*{4) Make sure that the flat surface of each rocker arm shaft is
positicned as shown in the illustration.

N
( = @\ .. GAE0163
MD998714 s, PE4 INSTALLATION OF CIRCULAR PACKING
{1) Install a 1.3 to 1.5 mm (0.052 to 0.059 in.} thick spacer to
the special tool and drive in the circular packing.
NOTE:
Use of MD724328 spacer for transmission is recom-
mended.
JEN222
0.5 mm (0.020 in.) Caution o L
—ff— ® The packing is overdriven if no spacer is fitted to the
' special tool. .

Spacer

Circular
packing —

="

MD9988714 TENO134

© Mitsubishi Motors Corporation Aug. 1984 PWEES061-D Added



ENGINE - Rocker Arms and Camshafts (Two-Camshaft Engine} 11A-8-9

PF¢ INSTALLATION OF CAMSHAFT OIL SEAL

{1) Apply a slightamount of engine oil all over the circumference
of the camshaft oil seal lip section.

{2} Using the special too!, insert the il seal.

Qil seal

A\

N\
MANN

Camshaft

#G4 INSTALLATION OF CAMSHAFT OIL SEAL

Left bank (24-valve engine) X
\ MD998713

)/ 1
DT 2

7
7ENQO724

Apply
sealant

10 mm
(0.4in.)

10 mm

]
(0.4 in.) 0 mm

pPH¢ INSTALLATION OF ROCKER COVER
(1) Apply specified sealant on the area specified in the figure.
Specified sealant: 3M ATD Part No.8660 or equivalent

{0.4.in.) 7enz207
© Mitsubishi Motors Corporation Nov. 1935
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ENGINE - camshaft, Rocker Arms and Bearing Caps (Four—@amshaft Engine} 1 1A-9-1

9. CAMSHAFTS, ROCKER ARMS AND BEARING CAPS (FOUR-
CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION 2

7ENOS505
Removal steps

1. Crankshaft position sensor adaptor <Up to 1992 models>
#C¢ 2. Circular packing <From 1993 models>
»B4¢ 3. Camshaft oil seal
A4 4. Bearing cap, front
pA4 5. Bearing cap. rear
pA4 6. Bearing cap, No.2
A4 7. Bearing cap, No.4
A4 8. Bearing cap, No.3
pA4 9. Camshaft
10. Rocker arm
11. Lash adjuster

© Mitsubishi Motors Corporation Dec. 1993 PWEE9061-C Revised



11A-9-2

ENG'NE — Camshaft, Rocker Arms and Bearing Caps (Four-@étmshaﬂ Engine)

BEN0185
MDQ98440 -Scale = 1 mm (0.039in.}
© =+'H =
i | _Lash
adjuster
| =YK
= ]

AN
| \ T GENO353

L1
@sh
adjuster L. Nut
L BEND354

© Mitsubishi Motors Corporation Dec, 1993

INSPECTION
CAMSHAFT _
(1) Check camshaft journals and cam lobes for excessive wear

or damage. Replace if defects are evident. Measure the
cam height and if the limit is exceeded, replace.

Standard value:
6G72 engine ,
SIGMA up to 1992 models; 3000GT for Europe and
General Export

35.49 mm {1.39720in.} .o intake

35.20 mm {1.3858in.} ... Exhaust
SIGMA after 1993 models; 3000GT for Australia

3491 mm (1.3744in.) ... Intake, Exhaust
6G73 engine

3491 mm (1.37440In.) ... Intake, Exhaust
6G74 engine

35.20mm (1.3858in.) ... Intake

3491 mm (1.374410n.) .o Exhaust

Limit:

6G72 engine
SIGMA up to 1992 models; 3000GT for Europe and
General Export

3499 mm (1.3776In.) ..o Intake

3470 mm (1.36611in.) ..o, Exhaust
SIGMA after 1993 models; 3000GT for Australia .

34.41mm (1.3547in.) ... intake, Exhaust
6G73 engine

34.41mm (1.3744in.) ............... intake, Exhaust
6G74 engine .

3470 mm {1.3661In.) ....ccoovvrriereeee intake

3441 mm (1.3547in.) ..., Exhaust

ROCKER ARM

(1} Visually check the roller and replace if dent, damage, or
seizure is evident.

(2} Check the roller for smooth rotation. Replace if it binds or
there is an excessive play.

(3) Check the valve contact surface for possible damage or
seizure and replace as necessary.

LEAK DOWN TEST OF LASH ADJUSTER

Refer to "LEAK DOWN TEST OF LASH ADJUSTER” on pages
11A-8-3 and 11A-8-4. Also note the following:

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

PWEE9061-C . . Revised



ENGINE — camshaft, Rocker Arms and Bearing Caps {(Four:Camshaft Engine) 1 1A-9-3

For right bank

Approx. 45°

Approx. 65°

Dowel pin

7ENO247

7ENDZ48

Hexagonal portion
{stamped identifi-
cation mark)

 7EN0249

© Mitsubishi Motors Corporation Dec. 1993

SERVICE POINTS OF INSTALLATION

PA€¢ INSTALLATION OF CAMSHAFT AND BEARING
CAPS

(1) Rotate the crankshaft to place the No.1 cylinder at the top.
dead center. , ,

(2) Check that the rocker arm is correctly positioned on the lash
adjuster and valve,

(3) Install the camshaft dowel pins in the positions shown in
the illustration.

NOTE

When the bearing caps are to be installed on a removed
cylinder head, keep the cylinder head bottom clear of the bench
surface by about 10 mm (0.32 in)} since the valves are
projecting from the cylinder head bottom surface.

{4) The camshafts for the right and left banks are different. Be
careful not to mix them. The camshaft for the left bank is
longer in total length.

Identification mark
6G72 engine
SIGMA up to 1992 models

B et Intake
F oot Exhaust
SIGMA from 1993 models-
et Intake
K et st e e Exhaust
3000GT for Europe and General Export
B e, Intake
D ety Exhaust
3000GT for Australia
et Intake
N e Exhaust
6G73 engine
Qe Intake
K e Exhaust
6G74 engine
P e, Intake
K e e st a e e Exhaust
PWEES061-C Revised



11A-9-4 ENGINE — Camshaft, Rocker Arms and Bearing Caps (Four-Camshaft Engine}

(5) Before installing a bearing cap, confirm its identification

et P— Identif mark and number. The No.2, 3 and 4 bearing caps have a
© mark © mark front mark. When installing the bearing caps, line up the
ﬁg’mpe‘j ﬁ?mpﬁd front marks with those on the cylinder head.
. "] A R
— Identification mark _
._./ ,‘:'.V L s .Intake
- E ot e Exhaust
© Embossed ©

front mark
7END250

{6) Gradually tighten the bearing caps in two or three steps. In
the final step, tighten to the specified torque.

;ﬁearing cap front mark-
N1 M (Y \\A 7ENO25I

PB4 CAMSHAFT OIL SEAL

MD998761 (1) Apply engine oil sparingly all around the lip of the camshaft
oil seal.
{2) Using the special tool, install the oil seal.

»C4¢ CIRCULAR PACKING
(1) Install the circular packing with the special tool.

MDg9g762

, © Mitsubishi Motors Corporation Dec. 1993 PWEE9061-C Revised



ENGINE - Rocker Arms, Camshafts (GDI) 11A-9a-1

9a.ROCKER ARMS, CAMSHAFTS (GDI)
REMOVAL AND INSTALLATION

[24]24]17] [11]11]8
M6 bolt

M6 bolt

I - .
Apply engine oil to all
-’7]) moving parts before

L installation.
Removal steps

1. Rocker cover, right #B4 9. Beamn camshaft cap, left
2. Rocker cover gasket 10. Exhaust camshaft, right
3. Gil filler cap 11. intake camshaft, right
4. Rocker cover, left 12. Intake camshaft, left
5. Rocker cover gasket 13. Exhaust camshaft, left

#D4 6. Qil seal 14. Rocker arm

#C4 7. Circular packing QA BA415. Lash adjuster

#B4 8. Beam camshaft cap, right

7EN1522
© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Added




11A-9a-2

ENGINE - Rocker Arms, Camshafts (GDI)

i 3mm
(0.118 in. dia.}

o of )2 L)
5 9 ot )
OJOXCHO QIO
; ®
o G v
7EN1128

TEN1204

<mm Front of engine Right bank

_m
o r— =
19 15 7 11 23
[ . ) not
m NG 67 7% 10 22

- 0N DICRLY

20 4 °@ 12 16
e g sag
= 5
[e 4 o° o \mag’JE/J

Note: Same on the left bank

7EN1129

© Mitsubishi Motors Corporation Mar. 2000

SERVICE POINT OF REMOVAL
GAD REMOVAL OF LASH ADJUSTER

Caution
o If the lash adjuster is re-used, clean the lash adjuster.
(Refer to 11A-9a-4.)

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF LASH ADJUSTER

Caution
e If the lash adjuster is re-used, clean the lash adjuster.
(Refer to 11A-9a-4.)

(1) Fitthe lash adjuster onto the rocker arm without allowing die-
sel fuel to spill out.

»Bé¢ INSTALLATION OF BEAM CAMSHAFT CAP, LEFT /
BEAM CAMSHAFT CAP, RIGHT

(1) Remove deposits from the surfaces of the beam camshaft
caps and cylinder head, to which sealant is to be applied.

{2) Squeeze a 3-mm-thick {0.118-in.-thick) bead of sealant from
the tube out into the groove in the bottom surface of the
beam camshaft caps. Fit the caps before the sealant hard-
ens.

Specified sealant:

MITSUBISHI GENUINE Part No. MD970389 or equiv-
alent

{3) Apply an adequate amount of sealant to the top surface of
the cylinder head. Mount the beam bearing caps before the
sealant hardens.

Specified sealant:
MITSUBISHI GENUINE Part No. MD970389 or equiv-
alent

(4) Mount the bearm camshaft caps and tighten them in the or-
der shown to the specified torque.

Specified torque:
11 Nm (1.1 kgm, 8 ft.Ibs) ............c.cccoeeee.. M6 boit
24 Nm (2.4 kgm, 17ft.lbs) ...................... M8 bolt

{5) After the caps have been tightened, wipe the portion of the
sealant that is squeezed out at the intake port before it hard-
ens.

PWEES061-H Added



ENGINE - Rocker Arms, Camshafts (GDI)

11A-9a-3

o
MD998762
7EN1130

Qutside Inside Filling with
cleaning cleaning diesel fuel
J 0 / . %
A B C
6EN1698

© Mitsubishi Motors Corporation Mar. 2000

#C4 INSTALLATION OF CIRCULAR PACKING

#D¢ INSTALLATION OF OIL SEAL

INSPECTION

CAMSHAFT

{1) Measure the cam height.
Standard value:

3520 mm (1.3861in.) ................
34.91mm (1.3741in.) ....... P

Limit:

3470 mm {1.366in.) ................
3441 mm(1.355in.) ................

LASH ADJUSTER

Caution

.............. Intake
........... Exhaust

. Intake
........... Exhaust

¢ The lash adjusters are precision-engineered mecha-
nisms. Do not allow them to become contaminated

by dirt or other foreign substances.

¢ Do not attempt to disassemble the lash adjusters.
¢ Use only fresh diesel fuel to clean the lash adjusters.

(1) Prepare three containers and approximately five liters of die-
sel fuel. Into each container, pour enough diesel fuel to con-
pletely cover a lash adjuster when it is standing upright.
Then, perform the following steps with each lash adjuster.

* PWEES061-H

Added



11A-9a-4

ENGINE - Rocker Arms, Camshafts (GDI)

\MD998442 Diesel fuel Y.
6EN1707
~ MD998442
I |
Diesel fuel BEN1708

\MD998442 Diesel fuel Y,
6EN1707
p /
> MD998442
I
_ l
Diesel fuel GEN1708

© Mitsubisht Motors Corporation Mar. 2000

(2)

{3)

(4)

{6)

Place the lash adjuster in container A and clean its outside
surface.

NOTE
Use a nylon brush if deposits are hard to remove.

While gently pushing down the internal steel ball using spe-
cial tool MD938442, move the plunger through 5 to 10
strokes until it slides smoothly. In addition to eliminating stiff-
ness in the plunger, this operation will remove dirty oil.

Caution

e The steel ball spring is extremely weak, so the lash
adjuster’s functionality may be lost if the air bleed
wire is pushed in hard.

NOTE
if the plunger remains stiff or the mechanism appears other-
wise abnormal, replace the lash adjuster.

Removal the lash adjuster from the container. Then, push
down the steel ball gently and push the plunger to eliminate
diesel fuel from the pressure chamber.

Caution

e Make sure the oil holein the side of the body is point-
ing toward container A. Do not point the oil hole at
yourself or other people.

Place the lash adjuster in container B. Then, gently push
down the internal steel balt using special tool MD998442 and
move the plunger through 5 to 10 strokes until it slides
smoothly. This operation will clean the lash adjuster’s pres-
sure chamber.

Caution

e The steel ball spring is extremely weak, so the lash
“adjuster’s functionality may be lost if the air bleed
wire is pushed in hard.

Remove the lash adjuster from the container. Then, push
down the steel ball gently and push the plunger to eliminate
diesel fuel from the pressure chamber.

Caution

e Make sure the oil hole in the side of the body is point-
ing toward container A. Do not point the oil hole at
yourself or other people.

PWEES061-H Added



ENGINE - Rocker Arms, Camshafts (GD1) 11A-9a-5

/

MDg998442
L Diesel fuel y.
BEN1709
MD9984472 Digsel fuel
N J/
BEN1710

Y

BEN1711

© Mitsubishi Motors Corporation  Mar. 2000

{7)

(8)

Place the lash adjuster in container C. Then, gently push
down the internal steel ball using special tool MD998442.

Caution

® Do notuse container C for cleaning. If cleaning is per-
formedin container C, foreign matter could enter the
pressure chamber when chamber is filled with diesel
fuel.

Stand the lash adjuster with its plunger at the top, then push
the plunger downward firmly until it moves through its great-
est possible stroke. Return the pfunger slowly, then release
the steel ball and allow the pressure chamber to fill with die-
sel fuel.

Remove the lash adjuster from the container, then stand the
lash adjuster with its plunger at the top. Push the plunger
firmly and check that it does not move. Also, check that the
lash adjuster’s height matches that of a new lash adjuster.
NOTE

If lash adjuster contracts, perform the operations (7) through
{9) again to fill it with diesel fuel completely. Replace the lash
adjuster if it still contracts after performing these steps.

{10) Stand the lash adjuster upright to prevent diese! fuel from

spilling out. Do not allow the lash adjuster to become con-
taminated by dirt or other foreign matter. Fit the lash adjuster
onto the engine as soon as possible.

PWEES061-H Added
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ENGINE — Rocker Arms and Rocker Shafts {Two:Camshaft Engine) 11A-1 0-1

10. ROCKER ARMS AND ROCKER SHAFTS
(TWO-CAMSHAFT 12-VALVE ENGINE)

DISASSEMBLY AND REASSEMBLY

-

Disassembly steps

. Bearing cap No. 4
. Rockerarm

. Spring

. Bearing cap No. 3 For disassembly and reassembly of the
. Bearing cap No. 2 rocker arms and rocker arm shafts for

. Rocker arm shaft “B” ‘ 24-valve engine, refer to page 11A-8-3.

QAD

PAL
A4

. Rocker arm shaft "A”
. Bearing cap No. 1

O~ BN —

7ENQO78

SERVICE POINT OF DISASSEMBLY
¢A> DISASSEMBLY OF ROCKER ARMS

(1) Before disassembly, identify the original location of each
rocker arm by a symbol.
For example, put symbols as shown below.

T1IN: For No.1 cylinder intake
G6EX: For No.6 cylinder exhaust

© Mitsubishi Motors Corporation Aug. 1994 PWEES061-D Revised



11A-10-2

ENGINE — Rocker Arms and Rocker Shafts (Two-‘bamshaft Engine)

7ENO0B4

Notch Rocker arm shaft “B

on

Rocker

arm
\\ shaft “A”
4 ‘ Rock
acker arm
CapNo, P shaft (&)
View P
DY [= 0/ =
> Oilgroove
5 e 200 | =

—‘r Qil hole

‘| Bearing cap No.1

Rocker arm shaft (B)
TENDBSY

© Mitsubishi Motors Corporation Sept. 1992

INSPECTION
ROCKER ARM

(1} Check the roller surface and replace the rocker arm if
recesses, damage or heat seizure is observed.

{2) Check roller rotation and repiace the rocker arm if uneven
rotation or roller backlash is observed.

{3) Check the inside diameter and replace the rocker arm if
damage or seizure is observed.

ROCKER ARM SHAFT

{1} Check rocker arm mounting portions of rocker arm shaft for
wear or damage. Replace as necessary.
(2) Check to ensure that oil holes are clear.

SERVICE POINT OF REASSEMBLY
»A¢ REASSEMBLY OF ROCKER ARM SHAFTS

(1} Install the rocker arm shafts “A” and “B"” to the camshaft
bearing cap No. 1 and insert the bolts into the holes of
bearing cap and shafts.

{(2) Install rocker arm shafts with the notched side facing the
bearing cap No. 1 and the oil grooved side facing down-
ward. The shaft with a smaller oil hole is the rocker arm
shaft “A".

PWEES061-A Revised



ENGINE ~ Rocker Arms and Rocker Shafts (Two-ab;'nshaft Engine) 11A-10-3

(3) Install the rocker arms, springs and camshaft bearing caps
as illustrated. The rocker arms are all equally shaped.
Assemble the rocker arms according to the symbols put
before disassembly. The bearing caps are also equally
shaped. Assemble the caps according to identification
marks as to right and left banks put before disassembly.

Eront mark Camshaft bearing cap No. 4

Rocker shaft spring

Camshaft bearing cap No. 3

Camshaft bearing cap No. 2
Front mark

Cap No.

7ENQO79

© Mitsubishi Motors Corporation Oct. 1990 PWEES061
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ENGINE - Cylinder Head and Valve (Two-@émshaft Engine}

1N

11A-11-1

11. CYLINDER HEAD AND VALVE

(TWO-CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

Disassembly steps

GAG #D4 1. Cylinder head bolt 12. Exhaust valve
2. Washer : ¢BD #A4 13. Valve stem seal
3. Cylinder head assembly 14. Valve spring seat
#C4 4. Cylinder head gasket 4Bo #A4 15, Valve stem seal
QCO#E4 5. Retainerlock 16. Valve spring seat
8. Valve spring retainer 17. Inlet valve guide
#»B4 7. Valve spring 18. Snapring
8. Inlet valve 19. Exhaust valve guide
¢CO #E4 9. Retainerlock 20. Inlet valve seat
10. Valve spring retainer 21. Exhaust valve seat
#B4¢ 11. Valve spring 22. Cylinder head 7EN0S522

© Mitsubishi Motors Corporation Sept. 1992
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11A-11-2 ENGINE ~ Cylinder Head and Valve (Two@amshaft Engine)

MDg98051

MD998772 ZENOS07

7EN235

© Mitsubishi Motors Corporation Aug. 1994

SERVICE POINTS OF REMOVAL
PRECAUTION FOR REMOVED PARTS

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

QA0 REMOVAL OF CYLINDER HEAD BOLT

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

¢B) REMOVAL OF VALVE STEM SEAL

{1) Remove the valve stem seals with pliers and discard them,
Do not reuse the stem seals.

dCd REMOVAL OF RETAINER LOCK

{1} Using the special tool, compress the spring.
{2) Remove the retainer locks.

INSPECTION
CYLINDER HEAD

{1) Check the cylinder head, before cleaning, for water leaks,
gas leaks, damage, and cracks.

(2) Remove oil, scale, sealing compound, and carbon deposits
completely. After cleaning oil passages. apply compressed
air to ensure that the passages are not clogged.

{3) Check the cylinder head gasket surface for flatness by
using a straightedge in the directions of A through G shown
in illustration.

Standard value:
12-valve engine: 0.05 mm (0.0020 in.)
24-valve engine: 0.03 mm (0.0011 in.}
Limit: 0.2 mm {0.008 in.)

{4} If the service limit is exceeded, correct to meet specifica-
tion.

Grinding limit: 0.2 mm (0.008 in.)

Caution

¢ The total thickness of the stock allowed to be
removed from cylinder head and mating cylinder
block is 0.2 mm (0.008 in.) in thickness.

Overall height:
12-valve engine: 84 mm (3.31 in.)
24-valve engine: 120 mm (4.49 in.)

PWEES061-D ’ Revised



ENGINE - Cylinder Head and Valve (Two-c;cimshaft Engine) 11A-11-3

VALVE

{1) If the valve stem is worn {ridge wear) or otherwise darmaged,
replace. Also replace the valve if the stem end (that contacts
to the rocker arm adjusting screw) has a dent.

TENO34

{2) Check the valve face for correct contact. If incorrect, reface

, using valve refacer. Valve seat contact should be maintaining
: uniform at the center of valve face.
(3} If the margin exceeds the service iimit, replace the valve.
Standard value:: :

Valve seat 12-valve engine
contagt Margin S 1.2mm (0.0470n) ... intake
. ‘ : 20 mm {0.079in.) ........... vererarianaes.. Exhaust

1 24-valve engine

1T0mm{0.037in.) ... intake
6EN020 - 1.2mm {0.047in) .................... e Exhaust
Limit:

12-valve engine
] 2 ‘ - 07 mm (0.028in.) ... Intake
' ‘ 1.7mm (0.059in.) ...l Exhaust

) 24-valve engine
1.0mm (0.039in.) ...........................l Intake
Free 1.2mm {0.047in) ... Exhaust
height {(4) Measure the overall length of the valve. If the specified limit

‘ is exceeded, replace the valve.

Standard value:

1ENO35 12-valve engine
102.97 mm (4.05391in.) ....................... Intake
102.67 mm (4.04211in.} .................... Exhaust
24-valve engine
11230 mm (4.42131in.) ... intake
1411 mm (4.4925in.) .................... Exhaust
Limit:
12-valve engine
102.47 mm {4.03421in.) ....................... Intake
102.17 mm {4.0224in.) .............ceeees Exhaust
24-valve engine
1T11.80 mm {44016 in.) ................eieits Intake
113.61 mm {4.4728in.) .................... Exhaust
VALVE SPRINGS
(1) Measure the free height of spring and, if it is smaller than the
limit, replace.

Standard value:
12-valve engine
49.8 mm {1.961 in.)
24-valve engine
51.0 mm (2.008 in.}

® Mitsubishi Motors Corporation Nov, 1995 PWEES061-E Revised



11A-11-4

ENGINE - Cylinder Head and Valve (Two-Camshaft Engine)

Guide 1.D.

Guide O.D.

1EN2S8

oo Valve sfem
end

\HI'
S

N

Valve stem
projection

Spring seating
surface

DENO212

© Mitsubishi Motors Corporation Nov. 1995

Limit:
12-valve engine
48.8 mm (1.921 in.}
24-valve engine
50.0 mm (1.969 in.}

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

Limit: 4°

VALVE GUIDES

{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:
12-valve engine
0.02 - 0.06 mm {0.0008 -~ 0.0024 in.) ...... Intake
0.05 - 0.09 mm {0.0020 - 0.0035 in.) ... Exhaust
24-valve engine

0.02 - 0.05 mm (0.0008 - 0.0020 in.) ...... Intake
0.04 - 0.07 mm {(0.0016 - 0.0028 in.) ... Exhaust
Limit
0. 10 mMm {0.0039iIn.) ... Intake
0.15 mMm {0.00591in.) ..........ciiiiiiiienenis Exhaust
VALVE SEAT

(1) Assemble the valve, then measure the valve stem projection
between the end of the valve stem and the spring seating
surface. If the measurement exceeds the specified limit,
replace the valve seat.

Standard value:

41.65 mm (1.6398in.) ................ 12-valve engine

49.30 mm (1.9409in.) ................ 24-valve engine
Limit:

4215 mm (1.6594in.) ................ 12-valve engine

49.80 mm (1.9606in.) ................ 24-valve engine
PWEES061-E Revised



ENGINE - Cylinder Head and Valve {Two-Camshaft Engine} 11A-11-5

12-valve engine

0.9-1.3mm
{0.035 -0.051 in.})

30°
GEN0491
24-valve engine
0.9- 1.3 mm 0.9-1.3mm
{0.035 - 0.051 in.)
65°
/ 150 v

TFENQ273

0.5-1 mm {0.020 - 0.032 in.)

VAZ
Cut away \

-

AN

\\ . 0.5-1mm

{0.020 - 0.039 in.}

1ENOBS

Height of
seat ring

/

Oversize |.D. l

1ENGCB8

© Mitsubishi Motors Corporation Nov. 1995

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.

(3) After correcting the valve seat, lap the valve and valve seat
using lapping compound. Then, check the valve stem projec-
tion {refer to VALVE SEAT in INSPECTION).

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 a selected
oversize valve seat diameter.

Intake valve seat hole diameter
12-valve engine :
0.30 0.5.: 44.30 - 44.33 mm (1.7441 - 1.7453 in.}
0.60 0.5.: 44.60 — 44.63 mm (1.7559 - 1.7571 in.}
24-valve engine
0.30 0.5.: 34.30 - 34.33 mm (1.3503 - 1.3516 in.)
0.60 0.S.: 34.60 ~ 34.63 mm (1.3622 - 1.3634 in.)

Exhaust valve seat hole diameter
12-valve engine
0.30 0.S.: 38.30 - 38.33 mm (1.5079 ~ 1.5091 in.)
0.60 O.S.: 38.60 — 38.63 mm ({1.5197 - 1.5209 in.)
24-valve engine
0.30 0.S.: 31.80 - 31.83 mm {1.2520 - 1.2531 in.}
0.60 0.S.: 32.10 ~ 32.13 mm {1.2638 - 1.2650 in.)

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

(4) Using valve seat cutter, correct the valve seat to the speci-
fied width and angle.

See "VALVE SEAT RECONDITIONING PROCEDURE".

PWEES061-E Revised



11A-11-6  ENGINE - Cylinder Head and Valve {Two-Camshaft Engine)

Removal
@ Press

MD998118
push rod

Valve
guide

Installation
@ Press

Valve
guide

GENO22

14.0 mm
{0.551 in.)

7EN0726

™.

© Mitsubishi Motors Corporation Nov. 1995

VALVE GUIDE REPLACEMENT PROCEDURE
(12-valve engine)

(1) Remove the snap ring from the exhaust valve guide.

(2} Using the special tool and a press, rernove the valve guide
toward cylinder head gasket surface.

{3) Rebore valve guide hole to the new oversize valve guide out-
side diameter.

Valve guide hole diameter
0.05 0.S.: 13.05 - 13.07 mm (0.5138 - 0.5145 in.}
0.25 0.5.: 13.25 - 13.27 mm (0.5217 - 0.5224 in.}
0.50 0.5.: 13.50 - 13.52 mm (0.5315 - 0.5323 in.}

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

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

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

{(6) When valve guides have been replace, check for valve con-
tact and correct valve seats as necessary.

{24-valve engine)

{1) Remove the snap ring from the exhaust valve guide.

{2) Using the press, remove the valve guide toward the cylinder
block. :

{3) Rebore the valve guide hole of the ¢ylinder head so that it
may fit to the press-fitted oversize valve guide.

Caution .
- ® Do not install a valve guide of the same size again.

Valve guide hole diameter
© 0.05 0.5.: 11.05 - 11.07 mm {0.4350 - 0.4358 in.)
0.25 0.S.: 11.25 - 11.27 mm {0.4429 - 0.4437 in.)
0.50 0.5.: 11.50 - 11.52 mm {(0.4528 - 0.4535 in.)

{4) Press-fit the valve guide until it protrude 14.0 mm {0.551 in.}
from the cylinder head top surface as shown in the illustra-
tion.

NOTE

{1) When press-fitting the valve guide, work from the cylin-
der head top surface.

(2) Pay attention to the difference in length of the valve
guides. [intake side: 45.5 mm (1.79 in.); exhaust side:
50.5 mm (1.99 in.)]

(3) After installing the valve guides, insert new vaives in
them to check for sliding condition.

PWEES061-E Revised



ENGINE - Cylinder Head and Valve (Two-Camshaft Engine)

11A-11-7

MD998729

[}

Valve
spring
seat

SEN0O18
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Intake
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7EN0763

Identification
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&

Spring
retainer

Stem seal
Spring seat

6ENO24

© Mitsubishi Motors Corporation Nov, 1995

SERVICE POINTS OF INSTALLATION
»A4 INSTALLATION OF VALVE STEM SEAL
{12-valve engine)

{1) Install the vaive spring seat.

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

Caution
¢ Do not reuse the valve stem seal.

(24-valve engine)

{1} Install the valve spring seal.
{2) Using the special tool, install new stem seals into the valve

guides.
NOTE
Be sure not to confuse the intake and exhaust valve stem
seals.
Valve stem seal identification color
Intake: Silver
Exhaust: Black
Caution

¢ Do not reuse the valve stem seal.

¢ Be sure to use the special tool to install the valve
stem seal. Incorrect installation may resuit in the oil
leaks.

»B¢ INSTALLATION OF VALVE SPRINGS

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

PWEES061-E Revised
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ENGINE - Cylinder Head and Valve (Two-Camshaft Engine)

MDg88051

7ENZ30

Intake side
8 4 1 5
O O O O
7 3 2 ]
O O @] @]

Exhaust side
TEND262

© Mitsubishi Motors Corporation Nov. 1995

#C4¢ INSTALLATION OF CYLINDER HEAD GASKET

Caution
¢ Do not apply sealant to cylinder head gasket.

#D¢ INSTALLATION OF CYLINDER HEAD BOLT

{1) Tighten the cylinder head bolts in the sequence shown. Each
bolt should be tightened in two to three steps, torquing pro-
gressively. Tighten to specified torque in the final sequence.

$E€¢ INSTALLATION OF RETAINER LOCK
~{1) Using the special toll, compress the valve spring and insert

the retainer lock into position.

PWEE2061-E Added



ENGINE - Cylinder Head and Valves {Four-camshaft Engine)

11A-12-1

12.CYLINDER HEAD AND VALVES (FOUR-CAMSHAFT ENGINE)

REMOVAL OF INSTALLATION
(Except GDI)

Removal steps:

GADBE4 1. Cylinder head bolt
2. Washer = -
3. Cylinder head assembly
M4 4. Cylinder head gasket
{Bp#C4 5. Retainer rock
6. Valve spring retainer
»B¢ 7. Valve spring” -
8. Intake valve
4B hC€ 9. Retainer rock
10. Valve spring retainer

2—

#B411. Valve spring
QCH 12. Exhaust valve

#A413. Valve stem seal’
14. Valve spring seat

$A415. Valve stem seal
16. Valve spring seat
17. Intake valve guide
18. Exhaust valve guide
19. Intake valve seat
20. Exhaust valve seat

10/11.0] 80

)

7ENQ254

© Mitsubishi Motors Corporation  Mar. 2000
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11A-12-2 ENGINE - Cylinder Head and Valves (Four-camshaft Engine)

REMOVAL AND INSTALLATION
(GDI1)

110/11.0| 80

1 /*
% Back off

mis—g EOROE)

hApply engine oil to all
ﬁl moving parts before

| installation.
Removal steps
GAD BF¢ 1. Cylinder head bolt 12. Exhaust valve
2. Washer PA413. Valve stem seal
3. Cylinder head assembly 14. Valve spring seat
#D4 4. Cylinder head gasket ' PAQ15. Valve stem seal
4BD BG4 5. Retainer lock 16. Valve spring seat
6. Valve spring retainer 17. Intake valve guide
#B§ 7. Valve spring 18. Exhaust valve guide
8. Intake valve 19. Intake valve seat
4B pC4 9. Retainer lock 20. Exhaust valve seat
10. Valve spring retainer 21. Cylinder head

#B411. Valve spring

7EN1132
Revised

© Mitsubishi Motors Corporation  Mar. 2000 PWEES061-H



ENGINE - Cylinder Head and Vaives (Four-camshaft Engine} 11A-12-3

«<Except GDI>» /
_’—-"/ 7 ﬁ"‘-:_
'%

7ENO274

il S S P, =

- <Except GDI>

A
MDee8772

M{ 7EN1134

© Mitsubishi Motors Corporation  Mar. 2000

SERVICE POINTS OF REMOVAL
PRECAUTION FOR REMOVED PARTS

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

QA REMOVAL OF CYLINDER HEAD BOLTS

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

QgB) REMOVAL OF RETAINER LOCKS

(1} Using the special todl, compress the spring.
{2} Remove the retainer locks.

QC EXHAUST VALVE HANDLING PRECAUTIONS -
3000GT FOR EUROPE

(1} Sodium reacts violently with water or moisture generation
heatand liberating hydrogen. It must be handled with utmost
care because otherwise the following dangerous conditions
may result:

Loss of eyesight if sodium gets in eyes.
Burns if sodium contact skin.
Fire hazard.

PWEE9061-H Revised



11A-12-4 ENGINE - Cylinder Head and Valves {Four-camshaft Engine}

© Mitsubishi Motors Corporation Mar, 2000

(2)

(3)

Handling of Sodium-filled Exhaust Valves

Sodium-filled exhaust vaives are not dangerous and may be
handled in the same way as ordinary valves unless they are
broken.

“Never try to break the valves and expose sodium to the air.

When worn exhaust valves are to be discarded, have them
disposed of by a salvage company equipped with special dis-
posal system, notifying them that the valves contain sodium.
Should the exhaust valves be broken, neutralize sodium us-
ing the method described below, and discard the valves in
the same way as ordinary valves.

How to Neutralize Sodium

Place a container filled with more than 10 liters of water in
a well ventilated large space.

Wear rubber gloves and goggles, and carefully take out bro-
ken vaives from the cylinder head.

Put a broken valve in the water-filled container and quickly
get away from the container at least 2 or 3 m (6.6 or 10 ft.).

Caution

e Valves must be neutralized one at a time.

¢ Put a valve in the container only after sodium in the
preceding one has completely reacted with water.

Keep fire away from the container during the neutralization.
The resulting hydrogen gas is highly explosive.

When the reaction has finished {there is no more generation
of hydrogen gas), take the valves out of the container with
large tweezers or the like.

NOTE

The reaction occurs when water enters the cavity in the
valve. Hydrogen gas may be trapped inside the valve, tempo-
rarily blocking the water passage. In such a case, wait until
hydrogen gas in released and remaining sodium reacts with
water.

After the neutralization of sodium, water in the container
contains sodium hydroxide and is highly alkaline. The water
solution should be disposed of according to local regulations.

Caution

e Do not let the solution contact the eyes or the skin.

e Should it get in the eyes, immediately flush them
with clean water thoroughly, and receive medical
attention. When it contacts the skin, wash with am-
ple amounts of clean water.

INSPECTION

For inspection, only variations from the two camshaft engine are
described below.
(Refer to page 11A-11-2 and 3)

PWEES061-H Revised



ENGINE - Cylinder Head and Valves (Four-camshaft Engine) 11A-12-5

© Mitsubishi Motors Corporation Mar. 2000

CYLINDER HEAD

Cylinder head height {(when new):
131.9 - 132.1 mm (5.193 - 5.201 in.)

VALVE
Margin

Standard value:
1.0mm (0.039in.) ............................ Intake
15mm(0.059in.)..............o.ovvin. Exhaust

Limit:
05mm{0.028in.).................... Intake
1.0mm (0.039in.) .......................... Exhaust

Overall length
Standard value:
6G72, 6G74 engine <Except GDI>

106.28 mm {4.1842in.) .................. Intake
105.40 mm {4.14961in.} ............... Exhaust
6G73 engine
107.28 mm (4.2236in.) .................. Intake
106.10 mm (4.1776in.) ............... Exhaust
6G74-GDl engine
102.28 mm (4.0268in.} .................. Intake
101.40 mm (3.9921in.) ............... Exhaust
Limit:
6G72, 6G74 engine <Except GDI>
105.78 mm {4.1646in.) .................. Intake
104.90 mm {4.1299in.) ............... Exhaust
6G73 engine
106.78 mm (4.2039in.) .................. Intake
105.60 mm (4.1575in.) ............... Exhaust
6G74-GDI engine
101.78 mm (4.0071in.) .................. Intake
100.90 mm {3.9724in.) ........... .... Exhaust
VALVE SPRING
6G72 engine

SIGMA up to 1992 models; 3000GT for Europe and Gen-
eral Export
Free height: 46.9 mm (1.846 in.)
Limit: 45.9 mm (1.807 in.)
Squareness: 2° or less
Limit: 4°
SIGMA after 1993 models; 3000GT for Australia
Free height: 46.4 mm (1.827 in.)
Limit: 45.4 mm (1.787 in.)
Squareness: 2° or less
Limit: 4°
6G73, 6G74 engine
- Free height: 46.4 mm (1.827 in.)
Limit: 45.4 mm (1.787 in.)
Squareness: 2° or less
Limit: 4°

PWEE9061-H . Revisad
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ENGINE - Cylinder Head and Valves (Four-camshaft Engine})

0.2-1.3mm
e~ 008 iny) (0,035 0,051 in.)
65°
659
15° a4°
7FEN0O273
N
17.5 m)mC
(0.689 in.)

7ENO258
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VALVE GUIDE
Valve guide to valve stem clearance
0.02 - 0.05 mm (0.008 - 0.0020 in.) ............ Intake
0.05 — 0.09 mm (0.002-0.0035in.) ......... Exhaust
Limit:
0. 10 mm {0.0039i0N.) ... Intake
0.15 mm {0.00591In.) ..o, Exhaust
VALVE SEAT

Valve stem projection
Standard value:

47.10 mm {1.85431in.} ...l Intake

46.60 mm {1.83461in.} ...............ees Exhaust
Limit: :

4760 mm (1.87400n.) ........coooiiiiiinn Intake

4710 mm (1.8543in.) ...l Exhaust

VALVE SEAT RECONDITIONING PROCEDURE
(1) Refer to page 11A-11-6.

VALVE SEAT REPLACEMENT PROCEDURE

(1) Refer to page 11A-11-5. The only difference is the reborin-g
size.

6G72, 6G74 engine
Intake valve seat hole diameter:
0.3 0.S. 36.30-36.33mm (1.4291-1.4303in.)
0.6 0.S. 36.60~36.63 mm (1.4409-1.4421in.)
Exhaust valve seat hole diameter:
0.3 0.S. 33.30-33.33mm {1.3110-1.3122in.)
0.6 0.S. 33.60~33.63mm {1.3228-1.3240in.)
6G73 engine
Intake valve seat hole diameter:
0.3 0.S. 34.30-34.33mm (1.3504-1.3516 in.}
0.6 0.S. 34.60-34.63mm (1.3622-1.3634in.)
Exhaust valve seat hole diameter:
0.3 0.S. 30.80-30.83 mm {1.2126-1.2138in.)
0.6 0.S. 31.10-31.13mm {1.2244-1.2256in.)

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Refer to page 11A-11-6. The differences are the valve guide
hole diameter and guide mounting height.

Valve guide hole diameter:
0.05 0.S. 12.05 - 12.07 mm (0.4744 — 0.4752 in.)
0.25 0.S. 12.25 - 12.27 mm (0.4823 ~ 0.4831 in.)
0.50 0.S. 12.50 - 12.52 mm {0.4921 - 0.4929 in.)

PWEES061-H Ravised



ENGINE - Cylinder Head and Valves (Four-camshafi Engine)

11A-12-7

MDo98763
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Valve spring seal

seat
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<Except GDI>
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Spring
retainer
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color \\\
Stem seal
Spring seat

GENO24
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SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF VALVE STEM SEAL

(1) Install the valve spring seat.

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

Caution
® Do not reuse the valve stem seal.

NOTE

Note that the valve stem seals are different between that
used on the intake side and that on the exhaust side.

$B¢ INSTALLATION OF VALVE SPRINGS

(1) Instali the valve spring so thatits end with identification color
is positioned on the rocker arm end.

PWEE9061-H Addad



11A-12-8 ENGINE - Cylinder Head and Valves (Four-caméhaft Engine)

7END274

intake side

8 1 &
c O O O

7 2 6
O O O O

Exhaust side

7ENQ262
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»C4 INSTALLATION OF RETAINER LOCKS

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

D¢ INSTALLATION OF CYLINDER HEAD GASKET

Caution
e Do not apply sealant to cylinder head gasket.

»E4 INSTALLATION OF CYLINDER HEAD BOLTS

<Without turbocharger>

{1) Tighten the cylinder head bolts in the sequence shown. Each
bolt should be tightened in two to three steps, torquing pro-
gressively. Tighten to specified torque in the final sequence.

<With turbocharger>

(1) First tighten the cylinder head bolts to 125 Nm {12.5 kgm, 90

ft.Ibs.).
{2) Loosen all the bolts, and tighten them again to 1256 Nm (12.5

kgm, 90 ft.lbs.).

PWEESDET-H Added



ENGINE - Cylinder Head and Valves (Four-camshaft Engine) 11A-12-9

Washer

Cylinder head boit

Round
shoulder

Cylinder
head

7EN1138

7ENN39

Front (left bank) weml

7EN1140
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PF4 INSTALLATION OF CYLINDER HEAD BOLT

{1) Fit washers to the cylinder head bolts and install the bolts in
the bolt holes in the cylinder head.
Make sure of the correct orientation of the washer when
installed.

(2} Tighten the cylinder head bolts to the specified torque in the
order shown,

{3) Loosen all bolts.

(4) Tighten the cylinder head bolts to the specified torque in the
order shown.

PWEE9061-H ‘ Added



ENGINE - Oil Pan and Oil Pump 11A-13-1

13.OIL PAN AND OIL PUMP
REMOVAL AND INSTALLATION

{SIGMA - Two-camshaft 12-vaive engine models; four-camshaft engine models fabricated up to 1992
{except for GCC); four-camshaft engine models for GCC fabricated up to 1993)

{GALANT}

s

10 M Four-camshaft engine ( — "
221

?Four camshaft engine 24
4 for Europe

Removal steps

1. Transmission stay, right
2. Transmission stay, left &
#l¢ 3. Oil pressure switch 13 Models for Europe

4. Qil cooler by-pass valve

#H¢ 5. il filter ,
8. Oil cooler bolt Two camshaft 16. Oil screen gasket
#6¢ 7. Oil cooler assembly | 12-valve engine 17. Plug
8. Oil filter bracket stay ' 18. Relief spring
9. Qil filter bracket 19. Relief plunger
}? Sil filtelr bracket gasket :ﬁ:g? gfmkshaft front oil seal
. Drain plug . Qil pump case
#F¢ 12. Drain plug gasket 22. Qil pump gasket
#E413. Oil level sensor ' 23. Oil pump cover
QAL #D414. Qil pan 4By K424, Oil pump outer rotor
15. Qil screen {B #K425. Oil pump inner rotor

FEN0365

© Mitsubishi Motors Corporation Nov, 1995 PWEE9061-E Ravised
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11A-13-2 - ENGINE - Oil Pan and Oil Pump
REMOVAL AND INSTALLATION

(SIGMA - Four camshaft engine models except for GCC fabricated from 1993; four-camshaft engine
models for GCC fabricated from 1994)

23 [2.3]17]

Removal steps

1. Transmission stay, right 14. Baffle plate
2. Transmission stay, left "B” QDD M4 15. Oil pan, lower
pl¢ 3. Oil pressure switch 16. Oil screen
4. Qil cooler by-pass valve 17. Oil screen gasket
PH¢ 5. Qil filter 18. Plug
6. Qil filter bracket stay 19. Relief spring
7. Qil filter bracket 20, Relief plunger
8. Qil filter bracket gasket $C421. Crankshaft front oil seal
© 9. Drain plug #A422. Oil pump case
#F4 10. Drain plug gasket 23. Oil pump gasket
BpE411. Qil level sensor 24. Qil pump cover
12. Cover 4B( pK425. Oil pump outer rotor
ACo #M¢13.0il pan, upper 4BC pK426. Qil pump inner rotor

7EN0598
© Mitsubishi Motors Corporation Nov. 1995 PWEES061-E Revised




ENGINE - Oil Pan and Oil Pump 11A-13-3

REMOVAL AND INSTALLATION
(3000GT)

L N
@ﬁ 12 Models for Europe

Removal steps

1. Transmission stay, right 4AD #D413. Oil pan

2. Transmission stay, left 14. Oil screen
M4 3. Oil pressure switch 15. Oil screen gasket
pJ4 4. Qil pressure gauge unit 16. Plug

5. Qil cooler by-pass valve 17. Relief spring
pH¢ 6. Oil filter 18. Relief plunger

7. Qil filter bracket stay #C419. Crankshaft front oil seal

8. Qil filter bracket PAG20. Oil pump case

9. Qil filter bracket gasket 21. Oil pump gasket

10. Drain plug 22. Oil pump cover
#F4 11. Drain plug gasket B0 PK€23. Oil pump outer rotor
$E412. Qil level sensor B #K424. Oil pump inner rotor
7ENO5SQ
© Mitsubishi Motors Corporation Nov. 1985 PWEES(061-E . Revised
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11A-13-4

ENGINE - Qil Pan and Oil Pump

REMOVAL AND INSTALLATION

{Two-camshaft 12-valve engine for rear wheel drive vehicle)

Bolt with head mark

M4
»4e
PHe

P

2. -Australia

Removal steps

. Qil pressure switch

. Oil pressure gauge unit
. Qilfilter

. Qilfilter bracket

. Qilfilter bracket gasket

o [ [RA[T

odels for

A

8 Models for
Europe

Drain plug
Drain plug gasket
Oil level sensor

. Oilpan
. Oil screen
. Oil screen gasket

Plug

. Relief spring

. Relief plunger

. Crankshaft front oil seal
. Oil pump case

17. Oil pump gasket

6—@°<T

18. Oil pump cover
¢Bp #K4 19. Qil pump outer rotor
By #K¢ 20. Qil pump inner rotor
7EN0366
© Mitsubishi Motors Corporation Aug. 1994 PWEE9061-D Revised
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ENGINE - Oil Pan and Oil Pump

11A-13-4a

pH¢

$F4

OO~ O WK

10.

»Eq 11.

4G pM412.

13. Baffle plate

4D ple 14.
15. Oil screen

. Qil screen gasket

Removal steps

e 1.
. Qil pressure gauge unit
. Qil cocler by-pass valve
. Qilfilter

. Qil filter bracket

. Qil filter bracket gasket
. Drain plug

. Drain plug gasket

REMOVAL AND INSTALLATION

(Four-camshaft engine for rear wheel drive vehicle)

Qil pressure switch

Cover

Cover

Cil level sensor
Qil pan, upper

Oil pan, lower

Piug

. Relief spring

. Relief plunger

. Crankshaft oil seal

. Oil pump case

22 Qil pump case gasket
4BD BK4 24,
4BO $K4 25.

Qil pump cover
Qil pump outer rotor
Qil pump inner rotor

7ENOB83

© Mitsubishi Motors Corporation Aug. 1994

PWEES061-D Revised
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11A-13-4b

ENGINE - Oil Pan and Oil Pump

REMOVAL AND INSTALLATION
{PAJERO for 24-valve engine)

#He

»Fe

ple 1.
. Qil cooler by-pass valve
. Qil filter

. Qil filter bracket

. Qil filter bracket gasket
. Drain plug

. Drain plug gasket

© 00~ DU N

10.
4D whe 11.
QG PMe12.

13. Baffle plate
14,
15.
16.
17.

Removal steps

Oil pressure switch

Cover

Cover

Qil level sensor
QOil pan, lower
Qil pan, upper

Qil screen

Qil screen gasket
Plug

Relief spring

18. Relief plunger
#C4 19. Crankshaft oil seal
#B4 20. Oil pump case
21. O-ring
22. Qil pump cover
4Bt #K4 23. Oil pump outer rotor
4Bo K4 24. Oil pump inner rotor

7ENQO787

© Mitsubishi Motors Corporation Aug. 1994

PWEE2061-D

Revised



ENGINE - Oil Pan and Oil Pump

11A-13-4¢

REMOVAL AND INSTALLATION
(PAJERO SPORT/CHALLENGER, 1200, L400)

L
(10]10]7 ]

Removal steps

#l¢ 1. QOil pressure switch
»Jé¢ 2. Oil pressure gauge unit —
Vehicles for Europe, PAJERO
SPORT/CHALLENGER and L200
»H$ 3. Qil filter
4. Qil filter bracket
5. Qil filter bracket gasket
6. Drain plug
»F¢ 7. Drain plug gasket
8. Transmission stay — 2WD vehicle
9. Qil level sensor —
L400 and PAJERO SPORT/
CHALLENGER for Europe
4D 90410, Oil pan, lower

QD #N411. Oil pan, upper
12. Baffle plate
13. Oil screen
14. Qi screen gasket
15. Plug
16. Relief spring
17. Relief plunger
#C418. Crankshaft oil seal
#B419. Gil pump case
20. O-ring
21. Qil pump cover
JBD $K422. Oil pump outer rotor
QB pK423. Oil pump inner rotor

7EN1477

© Mitsubishi Motors Corporation  May 1999 PWEE61-G

Revised



11A-13-4d ENGINE - Oil Pan and Oil Pump

REMOVAL AND INSTALLATION
(2001 model PAJERO)

hA;:tply engine oil to all
0y moving parts before
[ installation.

Removal steps

e 1. Oil pressure switch
pHe 2. Cil filter
3. Oil cocler by-pass valve
4. Qil filter bracket
5. Oil filter bracket gasket
8. Drain plug
»F4 7. Drain plug gasket
8. Cover
9. Qil level sensor —
Vehicles for Europe
QED #P410. Oil pan
11. Baffle plate

12. Oil screen
13. Oil screen gasket
14. Relief plug
15. Relief spring
16. Relief plunger
#Cq17. Oil seal
18. Qil pump case
19. Oil pump case gasket
20. Oil pump cover
4B #K421. Oil pump outer rotor
QBD> K422, Qil pump inner rotor

7EN1573

@ Mitsubishi Motors Corporation Mar. 2000

PWEES061-H Revised



ENGINE - Oil Pan and Oil Pump 11A-13-5

7EN0564

7ENDS65

© Mitsubishi Motors Corporation  Aug. 1994

SERVICE POINTS OF DISASSEMBLY
(A} REMOVAL OF OIL PAN

{1) Knockthe special tool deeply between the oil pan and the cyi-
inder block.

(2) Hitting the side of the special tool, slide the oil pan to remove
it.

{B)» REMOVAL OF OI.. PUMP OUTER AND INNER RO-
TORS

(1) Mark the oil pump outer and inner rotors for reference on
reassembly.

4C» REMOVAL OF OIL PAN UPPER

{1} Remove bolts @ shown in the illustration.
{2} Remove all other bolts.

(3) Remove the oil pan by screwing bolts in the threaded holes
{at both ends) to separate it from the cylinder block.
Caution

¢ Do not use a scraper or the special tool (MD998727)
to remove the oil pan upper.

¢D) REMOVAL OF OIL PAN (UPPER AND LOWER)

{1) Apply a wooden pad at a side of the oil pan, and knock the
pad with a plastic hammer to remove the oil pan.

Caution .
¢ Do not use a scraper or the special tool (MD998727)
to remove the oil pan.

PWEES061-D Revised



11A-13-6

ENGINE - Oil Pan and Oil Pump

<= Timing belt side

Rear face of engine

FEN1538

7ENOS11

-

7EN)S12

© Mitsubishi Motors Corporation  Mar. 2000

QE; REMOVAL OF OIL PAN

(1) Remove bolts @ shown in the illustration.
(2) Remove all other bolts.

(3) Screw M10 bolis into the bolt holes shown (on both ends) to
raise and remove the oil pan.

Caution
e Scraper or special tool {(MD998727} should not be
used to remove the oil pan.

INSPECTION
OIL PUMP
{1) Check the tip clearance.
Standard value: 0.06 — 0.18 mm (0.0024 — 0.0070 in.)

{2) Check the side clearance.
Standard value: 0.04 - 0.10 mm {0.0016 - 0.0039 in.)

(3) Check the body clearance.
Standard value: 0.10 - 0.18 mm (0.0040 - 0.0070 in.)
Limit: 0.35 mm (0.0138 in.)

PWEES061-H Revised



ENGINE - Qil Pan and Oil Pump 11A-13-6a

7LUD00S

® Mitsubishi Motors Corporation  Mar, 2000

OIL FILTER BRACKET

(1} Ensure that there is no damage on the oil filter installation
surface.
(2} Check for cracks or cil leaks.

RELIEF PLUNGER AND SPRING

(1} Insertthe relief plungerin the oil pump body and check to see
if it operates smoothly.
(2} Check the relief spring for breakage or sagging.

OIL PRESSURE SWITCH

{1) Connect a tester [ohm range) between the terminal and the
body and check for conductivity. If there is no conductivity,
replace the switch.

PWEES061-H Added



11A-13-6b

ENGINE - Qil Pan and Oil Pump

© Mitsubishi Motors Corporation Mar. 2000

Intentionally blank

PWEES061-H



ENGINE - Oil Pan and Qil Pump 11A-13-7

7LU0007

o0 L. 0.0

o0 T o

Valve

6LU012

7EN0379

© Mitsubishi Motors Corporation May 1993

{2) Next insert a wire through the ¢il hole, pushing it slightly.
There should be no conductivity (resistance should be infi-
nite}. if there is conductivity even when wedge is pushed, re-
place the switch.

(3) Or,ifthereis no conductivity when a 50 kPa {71 psi.) pressure
is placed through the oil hole, the switch is operating proper-
ly. Check at this time to see that there is no air pressure leak-
age. If there is air pressure leakage, the diaphragm is broken,
and the switch should be replaced.

OIL COOLER BYPASS VALVE (Four-camshaft engines for Eu-
rope and two-camshaft 24-valve engines for PAJERO/MON-
TERO}

(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) oil.

Dimension L: 40 mm {1.57 in.} or more

OlL LEVEL SENSOR (Engines for Europe and for L400)

(1) Put the oil level sensor in the oil, then move the float up and
down with the oil at a temperature either lower than 40°C
{104°F) or higher than 80°C {176°F), and check for continuity.

40°C (104°F)

Float position Switch ON/OFF
Condition when down 7 ON {continuity)
Condition when up ON (continuity)

80°C (176°F}

Float position Switch ON/OFF

Condition when down : OFF (no continuity)

Condition when up ON (continuity}
PWEE9061-G Revised



11A-13-8 ENGINE - Oil Pan and Oil Pump

Two-camshaft 12 valve engine
L. =25 (0.98} .
L=55(2.17}

L = Bolt length below head mm {in.}  7eno138

Four-camshaft engine
L =25(0.98)

| y
L =60 (2.36)

L = Bolt length below head mm (in.}  7engoes

7ENO767

Two-camshaft 24 valve engine
L=25mm{0.98in.)

Auto tensioner |

also tightened Oil filter bracket
also tightened  7EN078%

© Mitsubishi Motors Corporation  Aug. 1994

SERVICE POINTS OF REASSEMBLY
PA¢ INSTALLATION OF OIL PUMP CASE
(1) Attach the oil pump case with the gasket in between.

»B¢ INSTALLATION OF OIL PUMP CASE

(1) Remove the residual sealant from the cylinder block (oil
pump installation surface} and oil pump. .
(2) Apply a3 mm diameter bead of sealant to the oil pump case.

Specified sealant: Three Bond 1207F or equivalent

(3) Install the oil pump case quickly {within 15 minutes after ap-
plication of sealant).

PWEES061-D ' ' Revised



ENGINE — Oil Pan and OQil Pump '11A-13-9

W' o #PC¢ INSTALLATION OF CRANKSHAFT FRONT OIL SEAL
& (1) Using the special tool, knock the oil seal into the oil pump
case.
NOTE

Knock it as far as the surface.

AD998717  Oil purn
MDsog717 Ollpump

MD298717
\ Crankshaft ]
J 7 E
- Frrrrssid
mp :

Guide
Oil seal 7EN276

© Mitsubishi Motors Corporation Aug. 1994 PWEES061-D . : ' ‘Revised ,. .



11A-13-10 ENGINE - Oil Pan and Oil Pump

#D¢ APPLICATION OF SEALANT TO OIL PAN

(1) Clean the cylinder block and oil pan gasket surfaces.
{2) Apply liquid gasket all around the oil pan flange to a
diameter of 4 mm (0.16 in.)

Caution . ‘
¢ Do not let the sealant ooze into the range (A) shown
in the figure on the oil pan flange.

Specified sealant: MITSUBISHI GENUINE Part No.
MD997110 or equivalent

{3} Install the oil pan within 15 mins. after applying the liquid
gasket. 7

(4) Tighten the flange bolts in the sequence shown in the
figure.

" Bolt hole area

Sealant

Groove area 7ENZ58
Tightening sequence of flange bolts
{bottom view)
< [ o o Q
12 8 5
16
Timing belt side
o 115
17 3 2 6
Q Q [ o )
TEN259
© WMitsubishi Motors Corporation Aug. 1994 PWEES061-D Revised



ENGINE — Oil Pan and Oil Pump 11A-13-11

7EN0368

Drain plug

7EN0179

7ENO373

{ T
' N
' I q— »
| Bracket
side
I Apply .
engine oil.

|

!

6LUO26

© Mitsubishi Motors Corporation Aug. 1994

»E¢ INSTALLATION OF THE OIL LEVEL SENSOR

Caution

¢ For tightening, do not use a tool that would cause a
sharp impact, such as an electric tightening tool,
etc.

#F¢ INSTALLATION OF DRAIN PLUG GASKET
(1) Install the drain plug gasket as illustrated.

»G4¢ INSTALLATION OF OIL COOLER ASSEMBLY (Two-
camshaft engine for front wheel drive vehicle)

(‘I) Fit the locking tab of the oil cooler in the rib of the oil filter
bracket and tighten the oil cooler bolt.

#H¢ INSTALLATION OF OIL FILTER

(1} Clean the mounting surface on the oil filter bracket side,
apply a thin coat of engine oil to the oil filter O-ring and
tighten the oil filter.

PWEES061-D : Revised



11A-13-12

ENGINE - Oil Pan and Oil Pump

Apply sealant
5LU0010
—
A (G
Apply sealant —J

5LU0011

7ENOS67

© Mitsubishi Motors Corporation Aug. 1994

M¢  APPLICATION OF SEALANT TO OIL PRESSURE
SWITCH

(1) Coat the threads of switch with sealant and install the

switch using the special tool.
Specified sealant: 3M ATD Part No.8660 or equivalent

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

E

9J4 APPLICATION OF SEALANT TO OIL PRESSURE

GAUGE UNIT (3000 GT and rear wheel drive vehl-
cles for Australia except L400)
(1) Coat the threads of switch with sealant and install the
switch using the special tool.
Specified sealant: 3M ATD Part No.8660 or equnvalent
Caution
e Keep the end of threaded portion clear of sealant.
e Avoid an overtightening.

#K4 INSTALLATION OF OIL PUMP INNER AND OUTER
ROTORS

{1) Install the outer rotor in the same direction as before notlng
the mark put at the time of removal. Apply engine oil to the
entire rotor surface.

pL4 INSTALLATION OF OIL PAN LOWER

- {1) Clean the mating surfaces of both oil pan upper and oil pan

lower.

{2) Apply a 4 mm (0.16 in.) diameter bead of sealant to the
flange of the oil pan lower.
Install it within 15 minutes after appltcatlon of the sealant.

Specified sealant: MITSUBISHI GENUINE Part No.
MD997110 or equivalent

PWEEZ061-D t . - . - . Revised



ENGINE - Oil Pan and Oil Pump 11A-13-13

Top view

Bottom view-flange bolt
tightening sequence

16

12

7ENQS68

Top view

Bottom view-flange bolt
tightening sequence

7ENO756

© Mitsubishi Motors Corporation Mar, 2000

#M4¢ INSTALLATION OF OIL PAN UPPER

(1) Clean the mating surfaces of both cylinder block and oil pan
upper.

(2} Applya4mm (0.16in.} diameter bead of sealant to the flange
of the oil pan upper.

Caution

¢ Area A in the illustration must be free from sealant
that would be sqeezed out of the oil pan flange when
it is tightened.

Specified sealant:
MITSUBISHI GENUINE Part No. MD997110 or equiv-
alent

NOTE
The oil pan should be installed within 15 minutes after ap-
plication of the sealant.

PN¢ INSTALLATION OF OIL PAN UPPER

(1) Clean the mating surfaces of both cylinder block and oil pan
upper.

(2) Applya4 mm (0.16in.) diameter bead of sealant to the flange
of the oil pan upper.

Caution
e Area A in the illustration must be free from sealant

that would be squeezed out of the oil pan flange
when it is installed.

Specified sealant:
MITSUBISHI GENUINE Part No. MD970389 or equiv-
alent
NOTE
The oil pan should be installed within 15 minutes after ap-
plication of the sealant.

PWEES061-H Revised



11A-13-14 ENGINE ~ Oil Pan and Oil Pump

Top view

Bottom view-flange bolt
tightening sequence

10
] 5 2 5 he
17 13 s O o) 14
{! | | 18
20 ) —
I | | 19
4= 7 15
16 12 e
8 1 3 1

7ENO758

Liquid gasket application point (top view)
ol

7EN1539

Flange bolt tightening sequence
{bottom view) 1

2 7 3 2 6 10

ZEN1540

© Mitsubishi Motors Corporation Mar. 2000

»0¢ INSTALLATION OF OIL PAN LOWER

{1) Clean the mating surfaces of both oil pan upper and lower.
{2) Applya4mm (0.16in.) diameter bead of sealant to the flange
of the oil pan lower.

Specified sealant:
MITSUBISHI GENUINE Part No. MD970389 or equiv-
alent

NOTE

The oil pan should be installed within 15 minutes after ap-
plication of the sealant.

#P¢  INSTALLATION OF OIL PAN

{1} Clean the surface of the cylinder block and oil pan, to which
sealant is to be applied.

(2) Squeeze a 4-mm-thick (0.157-in.-thick) bead of sealant from
the tube and apply it to the entire peripheral surface of the
oil pan flange.

Caution

¢ When installing, use care that any sealant may not
be squeezed out from the oil pan flange over the area
marked with A in the illustration.

Specified sealant: Three Band 1207F or equivalent

NOTE
Install the oil pan within 16 minutes after the sealant has
been applied.

PWEES061-H Ravised



ENGINE - Piston and Connecting Rod

11A-14-1

14. PISTON AND CONNECTING ROD

REMOVAL AND INSTALLATION

(6G72, 6G73}

Removal steps
1. Nut
GAD G4 2. Connecting rod cap ‘
3. Connecting rod bearing (lower)
#F4 4. Piston, connecting rod assembly
5. Connecting rod bearing (upper)
#»D¢ 6. Pistonring No.1
D4 7. Piston ring No.2
$C4 8. Qilring
OBO #AG 9. Piston pin
-10. Piston
11. Connecting rod
12. Bolt
7ENOD26
© Mitsubishi Motors Corporation Dec. 1993 PWEE9061-C

- Revised
-y



11A-14-1a ENGINE — Piston and Connecting Rod

REMOVAL AND INSTALLATION

(6G74)

Removal steps

Nut
. Connecting rod cap
. Connecting rod bearing, lower
. Piston, connecting rod assembly
. Connectlng rod bearlng upper
. Piston ring No.1
. Piston ring No.2
Qil ring
. Snap ring
GCo #B4 10. Piston pin
11. Snapring
12. Piston
13. Connecting rod
14. Bolt

-

m

-
OONDON B W=

7EN0569

© Mitsubishi Motors Corporation Dec. 1993

PWEES061-C

"~ Added



ENGINE - Piston and Connecting Rod 11A-14-1b
REMOVAL AND INSTALLATION

(GDI)
4 Apply engine oil to all
f?l moving parts before
| installation.
1 -
+90°
Removal steps
#l¢ 1. Connecting rod cap nut #C4 8. Oil ring
GAD BG4 2. Connecting rod cap 9. Snap ring
#E¢ 3. Connecting rod bearing, lower GO #B410. Piston pin
#Fe 4. Piston, connecting rod assembly 11. Snap ring
#E4 5. Connecting rod bearing, upper 12. Piston
#D4 6. Piston ring No.1 13. Connecting red
D4 7. Piston ring No.2 14. Bolt
7EN1149
© Mitsubishi Motors Corporation Mar, 2000 PWEE9061-H

Revised



11A-14-2 ENGINE - Piston and Connecting Rod

Cylinder number

7EN240

s
Pushrod GuideB =1 Guide A:
17.9 mm
{0.70in}

Guide A:
18.9 mm
Guide C (0,74 in.)

Guide A:
20.2 mm
(0.82in.)

() Guide A:
21.89 mm
(0.86in.)

7ENQ4A31

Push rod

Front _~ Front mark
rnark _i{_5 ‘)

1

Guide C

Base

§\\\\\\\\\\

MMM

L

7EN0330

® Mitsubishi Motors Corporation Sept. 1992

SERVICE POINTS OF REMOVAL
QA REMOVAL OF CONNECTING ROD CAP

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

(2) Keep the removed connecting rods, caps, and bearings in or-
der according to the cylinder number.

4B) REMOVAL OF PISTON PIN

{1) Use the special tool, Piston Pin Setting Tool (MD998780),
whose components are illustrated at the left.

(2) insert push rod (special tool component) in the piston from
the side with the front mark {arrow) on the piston top surface.

(3) Place the piston and connecting rod assembly on base (spe-
cial tool component) as illustrated with the piston front mark
pointing upward.

{4) Using a press, force the piston pin out of the piston.

NOTE
Keep the removed pistons, piston pins and connecting rods
of different cylinder numbers separate from one another.

PWEES061-A Rovised



ENGINE - Piston and Connecting Rod

11A-14-3

<Except GDI> E ':E

70°C
(158°F)

FENO570

<GDI>

70°C
{168°F)

7EN1150

5ENGS7

© Mitsubishi Motors Corporation Mar. 2000

QC REMOVAL OF PISTON PIN

(1} Remove the snap rings.
(2) Heat the piston to approximately 70°C {158°F) and pull out
the piston pin.

Caution
¢ The clearance between the piston and the piston pin
“is an almost tight fit at normal temperature. There-
fore, be sure to heat the piston before pulling out the
piston pin. In addition, note that the piston is hot af-
ter heating.

INSPECTION
PISTON

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

PISTON PIN

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

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

PISTON RING

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

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

Standard value:
No. 1
6G72, 6G74 engine
0.03 - 0.07 mm
(0.0012 - 0.0026 in.)
0.03-0.09mm ... Rear wheel drive vehicles
{0.0012 - 0.0035 in.) fabricated up to Nov. 1992
6G73 engine
0.03 - 0.07 mm (0.0012 - 0.0026 in.}
No. 2
0.02 - 0.06 mm (0.0008 — 0.0024 in.)

Limit: 0.1 mm (0.004 in.)

PWEES061-H Revised



11A-14-4 ENGINE - Piston and Connecting Rod

Y. Push in by the piston

AN

LN

SE\

- Piston

Piston ring ring gap

GENO37

© Mitsubishi Motors Corporation Dec. 1993

(3

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

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

Standard value:
No. 1
6G72, 6G74 engine
0.30 - 0.45 mm {0.0118 - 0.0177 in.)
6G73 engine
0.25 - 0.40 mm (0.098 - 0.0157 in.}
No. 2
6G72, 6G74 engine
0.45 - 0.60 mm (0.0177 - 0.0236 in.)
025-045mMm ................ Rear wheel drive vehicles
(0.0098 - 0.0177 in.) fabricated up to Nov. 1992
6G73 engine
0.40 - 0.55 mm {0.0157 - 0.0217 in.)
Oil
6G72 engine
0.20 ~ 0.60 mm (0.0079 - 0.0236 in.)
0.20~-070 mm ................. Rear wheel drive vehicles
{(0.0079 - 0.0276 in.) fabricated up to Nov. 1992

6G73 engine
0.20 - 0.60 mm (0.0079 - 0.0236 in.}

6G74 engine
0.10 - 0.35 mm (0.0039 — 0.0138 in.)
Limit:
No. L, NO.2 ..., 0.8 mm (0.031 in.)
O e 1.0 mm (0.039 in.}
CONNECTING ROD BEARING

m

(2)

Visually check the bearing surface for uneven contact,
streaks, scratches, and seizure. Replace if defects are evi-
dent. If streaks and seizure are excessive, check also the
crankshaft. If damage is present on the crankshaft, replace
crankshaft. :

Measure the connecting rod bearing I.D. and crankshaft pin
0.D. if the oil clearance exceeds the limit, replace bearing
and crankshaft if necessary.

Standard value:
0.02 - 0.05 mm {0.0008 - 0.0020 in.} <6G72, 6G73>
0.03 - 0.05 mm (0.0012 - 0.0020 in.) <6G74>

Limit: 0.1 mm {0.004 in.)

NOTE
For oil clearance measuring method using the plastic gauge,
refer to the section CRANKSHAFT.

PWEES061-C Revised



ENGINE - Piston and Connecting Rod

11A-14-5

Connecting rod

C
D
e
Piston Piston pin
A
Y
Lrun |
7ENO432

Guide B

I3mmi{0.12in) + L

Front -~
mark

Push rod

PFiston pin

Front mark

l—-‘\_s

N

Guide A

Base

Guide B

7ENQ391

© Mitsubishi Motors Corporation Dec. 1992

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF PISTON PIN

{1) Measure the following dimensions:
A: Piston pin hole length in piston
B: Distance between piston bosses
C: Piston pin length
D: Connecting rod small end width
{2) Obtain value "L" using the following formula.

(A-C)-(B-D)
2

(3) Insert push rod (special tool component) in the piston and at-
tach guide A (special tool component} to the push rod.

{4) Put together the piston and the connecting rod with their
front marks on the same side.

(5) Apply engine oil to the outside surface of the piston pin.

(6) Insert guide A, as assembled with the piston pin in step (3),
in the hole of the piston from its front mark side.

(7} Screw guide B {special tool component) into guide A until its
edge is away from guide A a distance equal to value “L" ob-
tained in step (2) plus 3 mm {(0.12 in.).

L=

(8) Place the piston on base (special tool component) with the
piston front mark pointing upward.

{9) Force in the piston pin with a press. If the pressing force is
below the standard value, replace the piston and pin assem-
bly andfor connecting rod.

Standard value:
7 500 - 17 500N (750 - 1750kg, 1653 — 3858 Ibs.)

PWEES061-B Revised



11A-14-6

ENGINE - Piston and Connecting Rod

<Except GDI>

»B4¢

INSTALLATION OF PISTON PIN

(1) Heat the piston pin to approximately 70°C (168°F) and set the
snap ring on one side first. Be sure to install the snap ring
with the shear droop directed toward the inside.

{(2) Make sure that the identification marks of the piston, piston
pin and connecting rod small end are of the appropriate class.

- - ) - <Except GDI>
_— [+3
— O} —
] —_ _ mm {in.}
— JENOSTO Class I I I
Piston pin | Identification I No mark 1
<GDI> mark
70°C 0.0. 22.005-22.007 | 22.003-22.005 | 22,001 -22.003
{158°F) (0.8663 — 0.8664) | {0.8663 —0.8663) | {0.8662 - 0.8663)
Piston {dentification I No mark I
LD. 22.003-22.005 { 22.001-22.003 | 21.999-22.001
{0.8663 - 0.8663} | (0.8662 - 0.8663) | (0.8661 — 0.8662)
Clearance ~0.04-0 —0.04-0 -004-0
(at normal ~0.0002 - 0} (-0.0002 — 0} {(-0.0002 -0}
temperature)
FEN1150
Connect- | ldentification I No mark 111
ing rod
small end {1.D. 72012 -=22.020 | 22.010-22.018 | 22.008-22.016
{0.8666 - 0,8669) | (0.8665 — 0.8668) | {0.8665- 0.8668})
Identification marks Clearance 0.005~-0015 | 0005-0015 | 0.005-0015
) (at normal {0.0002 - 0.0006) | {0.0002 - 0.0006} | (0.0002~ 0.0006}
temperature)

(3) With the front mark of the connecting rod and that of the pis-
ton located on the same side, insert the piston pin.
(4) After insertion of the piston pin, set the other snap ring.

Caution

- 7EN0802 e Apply ample coat of engine oil to the periphery of the

piston pin and the hole of the connecting rod small
end. '

e The clearance between the piston and the piston pin
is an almost tight fit at normale temperature.
Therefore, be sure to heat the piston before inserting
the piston pin.

o In addition, note that the piston is hot after heating.

TENOG70

Front mark
A

7EN1152

© Mitsubishi Motors Corporation  Mar. 2000 PWEES061-H Revised



ENGINE - Piston and Connecting Rod 11A-14-7

[ !

—

Upper
side rail
end gaps

Spacer ends

—-p—

Lower
side rail
end gaps

FEN1153

<Except GDI>

Side rail gap

1ENQ63

<GDI>
Side rail

end

7EN1154

FEN2Z50

<GDl>

7EN1155%

© Mitsubishi Motors Corporation Mar. 2000

#C4 INSTALLATION OF OIL RING
(1) Fit the oil ring spacer into the piston ring groove.

NOTE

{1) Ensure that the end gaps of the side rails and spacer are
located as shown.

{(2) The spacer and side rails {(new) are color-coded as de-
tailed below according to their sizes.

Size identification color
S.T.D. None
0.50 mm O.S. Blue
1.00 mm O.S. Yellow

{2) Install the upper side rail
Toinstall the side rail, first fit one end of the raii into the piston
groove, then press the remaining portion into position by fin-
ger. See illustration.
Use of ring expander to expand the side rail end gap can
break the side rail, unlike other piston rings.

Caution
® Unlike other piston rings, the side rail can break if it
is expanded with a ring expander.

{3) Mount the lower side rail.
(4) A three-piece oil ring, if installed correctly, should turn
smoothly in either direction. Check this.

#D¢ INSTALLATION OF PISTON RING NO.2 / PISTON
RING NO.1 .

(1} Using a piston ring expander, fit the piston rings into position
with the ring 1D mark facing up.

PWEES061-H Revised



11A-14-8

ENGINE - Piston and Connecting Rod

ID mark: 1T

1D mark: 2T ‘ Size mark

—immm NO.1

g N2

9EN0524

NOTE
Each piston ring is stamped with the following size mark as
appropriately.

Size Identification color
S.T.D. (None)
0.50 mm O.S. 50
1.00 mm O.S. | 100

Identification mark
7ENOB03

»E¢  INSTALLATION OF CONNECTING ROD BEARING

NOTE -

The replacement connecting rod bearings for the 6G72 and
6G73 engines are supplied in the unit of a package containing
all necessary number of bearings for the engine.

{1) When replacing the bearing, select the proper bearing ac-
cording to the crankshaft identification color and the con-
necting rod identification mark and install it.

Location of identification color

No. 1 pin

TENQS72

<6G74 only>
Crankshaft Connecting rod
|dentification Big end Bearing
mark {color)
Pin 0.0,
Produc- | Spare mm fin.} identifi- | L.D.mm{in.) | !dentifi- Thickness

tion part cation cation mm fin.)
part mark color

© Mitsubishi Motors Corporation Mar. 2000

0 58.000 - 58.006 Pink  |1.460-1.486
{2.2835 - 2.2837} {0.0575 — 0.0585)

54.994 — 55.000 1

58.006 ~ 58.012 Red
None | Yellow | (53551 2 1654)

(2.2837 - 2.2639}

1.486-1.489
{0.0585 — 0.0586}

1.489 - 1.492
{0.0586 - 0.0567)

2 58.012 - 58.018 Green
{2.2838 - 2.2842)

0 58.000 - 58.006 Red
{2.2835-2.2837)

1.486 - 1.489
(0.0585 — 0.0586)

58.006 - 58.012 Green
(2.2837 —2.2839)

1.48%-1.492
(0.0586 - 0.0587)

54.988 — 54.994 1
None | None {2.1649 - 2.1651)

2 58.012 - 58.018 Black
(2.2839 - 2.2842)

1.492 -1.495
{0.0587 - 0.0589)

1.489-1.492
(0.0585 — 0.0587}

0 58.000 — 58.006 Green
{2.2835 - 2.2837)

1.492 - 1.495
(0.0587 - 0.0589)

£4.982 - 54,928 1

. 5800658012 | Black
None | White | (21645 -2.1649)

{2.2837 - 2.2839}

z $8.012-58.018 Brown |1.485-1.498

(2.2839 - 2.2842) (0.0583 - 0.0590}
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ENGINE - Piston and Connecting Rod 11A-14-9

No. 2 fing gap

and spacer gap rail

Upper side rail No. 1

% y Lower side

BENO41

<Except GDI>
Two-camshaft engine for
rear wheel drive vehicle

{
vaD

Front marks

7ENO337

Cylinder
number

7EN256

7EN257

© Mitsubishi Motors Corporation Mar. 2000

#F4  INSTALLATION OF PISTON AND CONNECTING ROD

{1
(2)

(3)

(4)

(5)

Liberally coat the circumference of the piston, piston ring,
and oil ring with engine oil.

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

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

Use suitable thread protectors on connecting rod bolts be-
fore inserting piston and connecting rod assembly into cylin-
der block.

Care must be taken not to nick crank pin.

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

Caution

¢ Install the piston with the front mark {arrow mark)
on the top of the piston facing towards the engine
front (timing belt side).

NOTE <Except GDI>

Two-camshaft engine for rear wheel drive vehicle, two types
of pistons, one for cylinders 1, 3 and 5 and the other for cylin-
ders 2, 4 and 6, have been used.

Piston with R: For cylinders 1, 3and 5

Piston with L: For cylinders 2, 4 and 6

G4 INSTALLATION OF CONNECTING ROD CAP

{1

{2)

Mate the correct bearing cap with the correct connecting rod
by checking with the alignment marks marked during disas-
sembly. If a new connecting rod is used which has no align-
ment mark, position the notches for locking the bearing on
the same side.

Check if the thrust clearance in the connecting rod big end
is correct.

Standard value: 0.10 - 0.25 mm (0.0039 - 0.0098 in.)
Limit: 0.4 mm {0.0157 in.)

PWEES061-H Ravised



11A-14-10 ENGINE - Piston and Connecting Rod

\ Paint mark

e

‘ Bolt

GAEQ298

© Mitsubishi Motors Corporation Mar. 2000

#H4 INSTALLATION OF NUT

{1} The connecting rod bolt and nut are tightened in the plastic
region. Before refuse of the bolt, therefore, be sure to check
it for elongation. Bolt elongation can be checked by finger-
tightening the nut until it reaches the end of the bolt thread.
If the nut cannot be tightened smoothly to the final position,
the bolt thread is elongated. Therefore, replace the boit.

(2) Before installation of the nut, apply engine oil to the thread
of the nut.

(3) Install the nuts to the respective bolts and finger-tighten.
Then tighten these nuts alternately to ensure that the cap is
assembled properiy.

(4) Tighten the nuts to 34 Nm (3.5 kgfm, 25 ft.|bs.) torque and
then give a 90 — 110° turn to them.

pl4 INSTALLATION OF CONNECTING ROD CAP NUT

(1) Since the plastic region tightening method has been
employed for the connecting rod bolts and nuts, be sure to
check the bolts for elongation before reuse. Bolts can be
checked for elongation by finger-screwing the nut to the end
of the bolt threads. If the nut cannot be screwed to the end
smoothly, it indicates that the bolt threads have elongated.
In this case, replace the bolt with a new one.

{2} Before mounting the nut, coat the nut threads and seating
surface with engine oil. ‘

(3} After the nut has been mounted to each bolt and tightened
finger-tight, alternately tighten nuts as follows to install caps
properly.

{4) Tighten nuts to 34 Nm {3.5 kgm, 265 ft.lbs.}.

(6) Put a paint mark to the head of the nut.

(6) With reference to the paint mark on the nut, mark the bolt
with a paint mark at the position angled 90° in the nut tighten-
ing direction.

{7) Tighten the nut 90° and check that the paint marks on the nut
and bolt are aligned with each other.

Caution

e If the tightening angle is less than 90°, poor tighten-
ing performance could result. Make sure of the cor-
rect tightening angle.

e If the tightening angle exceeds 100°, completely
back off the nut and start the procedure over.

PWEES061-H Revised



ENGINE - Crankshaft, Fiywheel and Drive Plate

11A-15-1

15.CRANKSHAFT, FLYWHEEL AND DRIVE PLATE

REMOVAL AND INSTALLATION
<Except GDI>

Head mark “9"

m

Head mark "10"\12—g

Except 3000GT,
Four-camshaft engine
PAJERO/MONTERO o+

)

3000GT
Four-camshaft engine
PAJERO/MONTERO

Removal steps
1. Flywheel } Manual
2. Ball bearing transmission
3. Adaptor plate .
4. Drive plate } Automatic
5. Crankshaft adaptor | transmission
6. Adaptor plate Automatic
7. Drive plate transmission
8. Rear plate ‘
9. Bell housing cover (Except SIGMA for GCC

with four-camshaft engine fabricated 1994
and after, SIGMA for other than GCC with
four-camshaft engine fabricated 1993 and
after, 6G74 engine and two-camshaft
24-yalve engine)
#0410, Oil seal case
¥C411. Crankshaft rear oil seal
#B¢12. Bearing cap bolt
:g:1 3. _|B_§aringbcap A
14. Thrust bearing }
$A415. Thrust bearing B <6672, 6G73>
#A€16. Crankshaft bearing (lower)
M¢1 ; %ankshaft B
18. Thrust bearing ]
AG1O. Thrust bearing A <6672, 6G73>
PA420. Thrust bearing <6G74>

PA421. Crankshaft bearing {upper)
7ENOB30

© Mitsubishi Motors Corporation  Mar. 2000
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11A-15-2 ENGINE — Crankshaft, Flywheel and Drive Plate

REMOVAL AND INSTALLATION
{GDI)

Removal steps

1. Flywheel <M/fT>
2. Ball bearing <M/T>
3. Adaptor plate <A/T>
4. Drive plate <A/T>
5. Crankshaft adaptor <A/T>
6. Rear plate <A/T>
D4 7. Oil seal case
#C4 8. Crankshaft rear oil seal

! Apply engine oil to all
‘-‘TI moving parts before
l instaliation.

#$B¢ 9. Bearing cap bolt

»B410. Bearing cap

#A411. Crankshaft bearing, lower
12. Crankshaft

#»A413. Thrust bearing

#A¢14. Crankshaft bearing, upper
15. Detonation sensor
16. Detonation sensor bracket
17. Cylinder block

7EN1574

© Mitsubishi Motors Corporation Mar. 2000
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ENGINE - Crankshaft, Flywheel and Drive Plate 11A-15-3

7EN262

7ENO141

@ Mitsubishi Motors Corparation Mar. 2000

INSPECTION
CRANKSHAFT

If the oil clearance exceeds the limit, replace the bearing, and
crankshaft if necessary.

M

Measure the outside diameter of journal and inside diameter
of crankshaft bearing. If the difference between them (oil
clearance) exceeds the limit, replace the crankshaft bearing
and, if necessary, crankshaft.

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

Caution

¢ Do not attempt an undersize machining on the
crankshaft with- special surface treatment. This
crankshaft can be identified by its dull gray appear-
ance.

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE METH-
OD}

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

(1)

{2)
(3)

(4)
(5)
(6)

Remove oit and grease and any other foreign matters from
crankshaft journal and bearing inner surface.

Install the crankshaft.

Cutthe plastic gauge to the same length as the width of bear-
ing and place it on journal in parallel with its axis.

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

Remove the bolts and gently remove the crankshaft bearing
cap.

Measure the width of the smashed plastic gauge at its wid-
est section by using a scale printed on the plastic gauge bag.

Standard value:
0.02 - 0.05 mm (0.0008 - 0.0020 in.) <Except GDI>
0.02 - 0.04 mm (0.0008 - 0.0016 in.) <GDI> '

Limit: 0.1 mm (0.004 in.)

PWEES061-H : Revised



11A-15-4 ENGINE - Crankshaft, Flywheel and Drive Plate

CRANKSHAFT REAR OIL SEAL

{1) Check oil seal lip for wear and damage.

{(2) Check rubber for deterioration or hardening.
{3} Check oil seal case for cracks and damage.

RING GEAR

(1) Check teeth of ring gear for wear and damage. If necessary,
replace the ring gear.
If the ring gear teeth are worn or damaged, also check the
starter motor pinion.
To remove the ring gear, strike the ring gear at several points
on its outer circumference. The ring gear cannot be removed
if it is heated.
To install the ring gear, heat the ring gear to 300°C (572°F} for
shrink fit. '

3EN301

FLYWHEEL

(1) Check the clutch disc friction surface for ridge wear, streaks,
and seizure. If necessary, replace flywheel.
(2) If the runout of fiywheel exceeds the limit, replace.

Limit: 0.13 mm (0.0051 in.)

DRIVE PLATE

(1) Check the drive plate for deformation, damage and cracks.
If necessary, replace.

© Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Revised



ENGINE - Crankshaft, Flywheel and Drive Plate 11A-15-5

Identification color position

No.2 journal No.3 journal

No.4 journal

No.1 journal 2ENOE98
Cylinder bore size mark (reference)
e QO
@)
L No.4

| e |
Cylinder block bearing bore size
identification mark
—
<= Timing belt side 7ENGOS2

© Mitsubishi Motors Corporation Mar. 2000

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF CRANKSHAFT BEARING

When the bearing needs replacing, select and install a proper
bearing by the following procedure. -

(1) Measure the crankshaft journal diameter and confirm its
classification from the following table. In the case of a crank-
shaft supplied as a service part, identification colors of its
journals are painted at the positions shown in the illustration.

(2) The cylinder block bearing bore diameter identification
marks are stamped at the position shown in the illustration
from front to back, beginning at No. 1.

PWEE9061-H Revised



11A-15-6

ENGINE - Crankshaft, Flywheel and Drive Plate

<Two-camshaft engine>

Combination of crankshaft journal diameter and cylinder block bearing bore diameter Bearing
- identification
Crankshaft journal Cylinder block bear- color or
ing bore diameter identification
Classification Identification color Q.D. mm (in.} identification mark rark {for
service part)
Preduction part Service part
1 None Yellow 59.994 — 60.000 [ Pink, 1
(2.3620 - 2.3622)
Il Red, 2
1] Green, 3
2 None None 59.988 — 59.994 | Red, 2
{2.3617 - 2.3620)
i Green, 3
Il Black, 4
3 None White 59.982 - 59.988 I Green, 3
{2.3616-2.3617)
Il Black, 4
1"l Brown, 5
<6G72 and 6G73 four-camshaft engines>
Combination of crankshaft journal diameter and cylinder block bearing bore diameter Bearing
identification
Crankshaft journal Cylinder block bear- color (for
ing bore diameter service part)
Classification Identification color 0.D. mm (in.) identification mark
Production part | Service part
1 None Yellow 59.990 ~ 59.996 | Pink
{2.3618 — 2.3620)
It Red
1 Green
2 None None 59.984 — 59.290 { Red
{2.3616 - 2.3618)
Il Green
1l Green
3 None White 52.978 - 59.984 [ Green
(2.3613 - 2.3616)
i Black
Il Brown
PWEES061-H Revised
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ENGINE - Crankshaft, Flywheel and Drive Plate

11A-15-7

<6G74>
Combination of crankshaft journal diameter and cylinder block bearing bore diameter Bearing
identification
Crankshaft journal Cylinder block bear- color (for
ing bore diameter service part)
Classification Identification color O.D. mm (in.} identification mark
Production part | Service part
1 None Yellow 63.994 - 64.000 [ Pink
{25194 - 2.56197)
il Red
H Green
2 None None 63.988 - 63.994 | Red
{2.5192 - 2.5194)
Il Green
Il Black
3 None White 63.982 - 63.988 I Green
{2.5190 - 2.6192)
Il Black
I Brown
(3) Select a proper bearing from the above table on the basis of

identification mark
(SOHC)

tdentification

color 7ENDB00

Qil groove Groove

|

7ENOG02

© Mitsubishi Motors Corporation Mar, 2000

the identification data confirmed under Items {1) and (2).

[Example — Two-camshaft engine]

(1)

{2)

(4)
(5)
(6}

If the measured value of a crankshaft journal outer diameter
is £9.996 mm (2.3620 in.}, the journal is classified as “1” in
the table.

In case the crankshaft is also replaced by a spare part, check
the identification colors of the journals painted on the new
crankshaft. If the color is yellow, for example, the journal is
classified as “1".

Next, check the cylinder block bearing bore identification
mark stamped on the cylinder block. If it is “1”, read the
“Bearing identification color” column to find the identifica-
tion color of the bearing to be used. In this case, itis “pink".

Install the bearing haives with oil groove on the cylinder block
side.

install the bearing halves without oil groove on the bearing
cap side.

Install the thrust bearings on both sides of the No.3 bearing
with the grooves facing outward.

PWEES061-H Revised



11A-15-8 ENGINE - Crankshaft, Flywheel and Drive Plate

»B¢ INSTALLATION OF BEARING CAP / BEARING BOLT

{1) Attach the bearing cap on the cylinder block as shown in the
figure.

{2} Tighten the bearing cap bolts to the specified torque in the
sequence shown in the figure.

{3} Check that the crankshaft rotates smoothly.

Crankshaft
Kﬁont mark

7 8 B
S
Bearing cap { ]
\.S‘*--.
Bearing cap bolt r;
3 i[&
r ]
2L [0
Cylinder block ] m—
L
|
511 {5

TENOS24

{4) Check the end play. If it exceeds the limit value, replace the
thrust bearing.

Standard value : 0.05 - 0.25 mm (0.0020 - 0.0098 in.}

Limit: 0.3 mm (0.012 in.) <Except GDI>
0.4 mm (0.016 in.) <GDi>

@ Mitsubishi Motors Corporation Mar. 2000 PWEES061-H Revised



ENGINE - Crankshaft, Flywheel and Drive Plate

11A-15-9

MD998718

Oil seal
case

FEN271

| MDogs718

——

TEN272

Sealing agent
coating [ocation

7EN273

© Mitsubishi Motors Corporation Mar. 2000

»C4¢ INSTALLATION OF CRANKSHAFT REAR OIL SEAL

{1) Using the special tool, press-fit a new crankshaft rear oil seal
into the oil seal case.

»D¢ INSTALLATION OF OIL SEAL CASE
(1) Apply specified sealant to the area shown in the figure.

Specified sealant:
MITSUBISHI GENUINE Part No. MD997110 or equiv-
alent

(2) Apply a small amount of engine oil to the entire circumfer-
ence of the oil seal lip section, and place the cil seal on the
cylinder block.

OIL JET REPLACEMENT (Model with Turbo)
{1} Usinga metal rod with sufficient length, drive out the oil jets.

Caution
e Take care not to scratch the cylinder wall.
o Never reuse the removed oil jets.

{2) Using a pin punch [4 = 5 mm {0.16 - 0.20 in.} in diameter],
drive in the oil jets until they seat to the bottom.

PWEES061-H Added



ENGINE - Cylinder Block 11A-16-1

16.CYLINDER BLOCK
REMOVAL AND INSTALLATION

{Front wheel drive vehicle)

5 23123 |17

Removal steps

1. Roll stopper bracket front “B"

2. Roli stopper gractet Iront “A" <7

3. Roll stopper bracket front ]

4. Roll stopper bracket rear Except 3000GT
$A4 5. Detonation sensor

6. Detonation sensor bracket

7. Cylinder block 7ENO539

(Rear wheel drive vehicle)

Removal steps

1. Engine support bracket, right <Except 2001 model PAJERO>

2. Engine support bracket, right <2001 model PAJERO>

3. Engine support bracket, left <Except 2001 model PAJERO>

4. Engine support bracket, left <DOHC engines except GDI>

5. Engine support bracket, left <2001 model PAJERC>

6. Cylinder block JEN1%60

© Mitsubishi Motors Corporation Mar. 2000 PWEE9061-H Revised




11A-16-2

ENGINE - Cylinder Block

INSPECTION

NOTE
{1) Clean parts to remove dust, oil, carbon deposits, and scale

before starting the inspection and repair procedure.

(2) Check cylinder block for water leaks and damage before

cleaning.

(3} Remove deposits from oil holes and make sure that they are

not clogged.

(4} Keep parts neatly arranged according to a matched pair.

{2)

(3)

T

(4)

(5}

© Mitsubishi Motors Corporation Dec. 1993

CYLINDER BLOCK
(1) Visually check for scratches, rust, and corrosion. Use also a

flaw detecting agent for the check. If defects are evident,
correct, or replace.

Using a straightedge and feeler gauge, check the block top
surface for warpage. Make sure that the surface is free from
gasket chips and other foreign matter.

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

i the distortion is excessive, correct within the allowable lim-
it or replace.

Grinding limit: 0.2 mm (0.008 in.)
The total thickness of the stock allowed to be re-
moved from cylinder block and mating cylinder head
is 0.2 mm (0.008 in.) at maximum.

Cylinder block height (when new):
210.4 ~ 210.6 mm (8.283 - 8.291 in.} <6G72, 6G73>
227.9 - 228.1 mm (8.972 - 8.980 in.) <6G74>

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

Using cylinder gauge, measure the cylinder bore and cylin-
dricity. If worn badly, correct cylinder to an oversize and re-
place piston and piston rings. Measure at the points shown
in illustration.

Standard value:
Cylinder I.D. :
6G72 91.10-91.13 mm (3.5866 — 3.5878 in.)
6G73 83.50 - 83.53 mm (3.2874 - 3.2886 in.)
6G74 93.00 -93.03 mm {3.6614 — 3.6626 in.)
Cylindricity: 0.01 (0.0004 in.)
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BORING CYLINDER

(1)

Oversize pistons to be used should be determined on the
basis of the largest bore cylinder. -

Piston size identification

Up to 1993 models

@ Mitsubishi Motors Corporation Nov. 1995

Size Identification mark
0.256 mm O.S. 0.25

0.50 mm O.S. 0.50

0.75 mm Q.S. 0.75

1.00 mm O.S. 1.00
From 1994 models

Size _ Identification mark
0.50 mm O.S. 0.50

1.00 mm O.5. 1.00

NOTE

{2)
{3

{6)

Size mark is stamped on piston top.

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

Based on measured piston O.D. calculate boring finish
dimension.

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

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.6 to No.1 to No.3 to No.5.

Hone to final finish dimension {piston O.D. + clearance
between piston O.D. and cylinder).
Check clearance between piston and cylinder.

Clearance between piston and cylinder:

6G72 DOHC, 6G72 SOHC - front wheel drive vehicle,
6G74

0.03 - 0.05 mm {0.0012 - 0.0020 in.)

6G72 SOHC - rear wheel drive vehicle, 6G73

0.02 -~ 0.04 mm (0.0008 - 0.0016 in.)

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

SERVICE POINT OF INSTALLATION
»A¢ INSTALLATION OF DETONATION SENSOR

(1)

BRACKET

Check that the bracket is in intimate contact with the ¢cylinder
biock boss and tighten to specified torque.
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