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Standard Limit

Cylinder head – Double camshaft engine

Flatness of gasket surface ………………………………… 0.05 (0.0020) ……………………………… 0.2 (0.008)
Grinding limit ………………………………………………… ……………………………………………… *0.2 (0.008)
* Total resurfacing depth of both cylinder head and cylinder block
Flatness of manifold mounting surface ………………… 0.15 (0.0059) ……………………………… 0.3 (0.012)
Overall height………………………………………………… 131.9 – 132.1 (5.193 – 5.201)
Cylinder head bolt

Nominal length……………………………………………………………………………………………… Max. 99.4 (3.91)
Oversize rework dimensions of valve guide hole 
(both intake and exhaust)

0.05 ………………………… 12.05 – 12.07 (0.4744 – 0.4752)
0.25 ………………………… 12.25 – 12.27 (0.4823 – 0.4831)
0.50 ………………………… 12.50 – 12.52 (0.4921 – 0.4929)

Oversize rework dimensions of intake valve 
seat ring hole

0.30 ………………………… 35.30 – 35.33 (1.3898 – 1.3909)
0.60 ………………………… 35.60 – 35.63 (1.4016 – 1.4028)

Oversize rework dimensions of exhaust valve 
seat ring hole

0.30 ………………………… 33.30 – 33.33 (1.3110 – 1.3122)
0.60 ………………………… 33.60 – 33.63 (1.3228 – 1.3240)

Camshaft – 8-valve single camshaft engine

Identification mark: 1

Cam height Intake ………………………… 42.17 (1.6602) …………………………… 41.67 (1.6405)
Exhaust ……………………… 42.23 (1.6626) …………………………… 41.73 (1.6429)

Identification mark: A

Cam height Intake ………………………… 42.08 (1.6567) …………………………… 41.58 (1.6370)
Exhaust ……………………… 42.08 (1.6567) …………………………… 41.58 (1.6370)

Identification mark: D

Cam height Intake ………………………… 42.40 (1.6693) …………………………… 41.90 (1.6496)
Exhaust ……………………… 42.40 (1.6693) …………………………… 41.90 (1.6496)

NOTE: The camshaft identification mark is stamped on the rear end of the camshaft.
Fuel pump driving cam diameter ………………………… 38 (1.50)
Journal diameter …………………………………………… 33.94 – 33.95 (1.3362 – 1.3366)
Oil clearance ………………………………………………… 0.05 – 0.09 (0.0020 – 0.0035)

Camshaft – 16-valve single camshaft engine

Identification mark: 1, 2

Cam height Intake ………………………… 37.39 (1.4720) …………………………… 36.89 (1.4524)
Exhaust ……………………… 37.14 (1.4622) …………………………… 36.64 (1.4425)

Identification mark: 4

Cam height Intake ………………………… 37.20 (1.4646) …………………………… 36.70 (1.4449)
Exhaust ……………………… 36.83 (1.4500) …………………………… 36.33 (1.4303)

Identification mark: 5

Cam height Intake ………………………… 37.39 (1.4720) …………………………… 36.89 (1.4524)
Exhaust ……………………… 36.83 (1.4500) …………………………… 36.33 (1.4303)
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Standard Limit

Valve – 16-valve single camshaft engine

Overall length Intake ....................... 112.30 (4.4213) ......................................... 111.80 (4.4016)
Exhaust .................... 114.11 (4.4925) ......................................... 113.61 (4.4728)

Stem diameter Intake ....................... 5.97 – 5.98 (0.2350 – 0.2354)
Exhaust .................... 5.95 – 5.97 (0.2343 – 0.2350)

Face angle ........................................................................ 45° – 45°30’
Thickness of valve
head (margin) Intake ....................... 1.0 (0.039) ................................................ 0.5 (0.020)

Exhaust .................... 1.2 (0.047) ................................................ 0.7 (0.028)
Stem-to guide
clearance Intake ....................... 0.02 – 0.05 (0.0008 – 0.0020) .................. 0.10 (0.004)

Exhaust .................... 0.03 – 0.07 (0.0012 – 0.0028) .................. 0.15 (0.006)
Valve – Double camshaft engine

Overall length Intake .................................... 109.50 (4.3110) ......................................... 109.00 (4.2913)
Exhaust ................................. 109.70 (4.3189) ......................................... 109.20 (4.2992)

Stem diameter Intake .................................... 6.57 – 6.58 (0.2587 – 0.2591)
Exhaust ................................. 6.53 – 6.55 (0.2571 – 0.2579)

Face angle ............................................... 45° – 45°30’
Thickness of valve
head (margin) Intake .................................... 1.0 (0.039) ................................................ 0.7 (0.028)

Exhaust ................................. 1.5 (0.059) ................................................ 1.0 (0.039)
Stem-to guide
clearance Intake .................................... 0.02 – 0.05 (0.0008 – 0.0020) .................. 0.10 (0.004)

Exhaust ................................. 0.05 – 0.09 (0.0020 – 0.0035) .................. 0.15 (0.006)
Valve spring – 8-valve single camshaft engine

Identification color: green

Free height ....................................................................... 47.5 (1.869) .............................................. 46.5 (1.829)
Load/installed
height N (kg, lbs.) / mm (in.) .......................................... 276 (27.6, 61)/40.4 (1.591)

Out-of-squareness ............................................................ 2° or less .................................................. Max. 4°
Identification color: white

Free height ....................................................................... 49.8 (1.961) .............................................. 48.8 (1.921)
Load/installed
height N (kg, lbs.) / mm (in.) .......................................... 329 (32.9, 73)/40.4 (1.591)

Out-of-squareness ............................................................ 2° or less .................................................. Max. 4°
Valve spring – 16-valve single camshaft engine

Identification color: white

Free height ....................................................................... 50.8 (2.000) .............................................. 49.8 (1.961)
Load/installed
height N (kg, lbs.) / mm (in.) .......................................... 267 (27.2, 59)/44.2 (1.74)
Out-of-squareness ............................................................ 2° or less .................................................. Max. 4°
Valve spring – Double camshaft engine

<Up to 1995 model>

Identification color: blue

Free height ....................................................................... 48.3 (1.902) .............................................. 47.3 (1.862)
Load/installed
height N (kg, lbs.) / mm (in.) .......................................... 300 (30, 66)/40 (1.57)

Out-of-squareness ............................................................ 1.5° or less ............................................... Max. 4°
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Standard Limit

Piston – Single camshaft engine

O.D. .....................................................4G63 ................... 84.97 – 85.00 (3.3453 – 3.3465)
........................................................4G64 ................... 86.47 – 86.50 (3.404 – 3.4055)

Piston to cylinder clearance ............................................. 0.02 – 0.04 (0.0008 – 0.0016)
Service size ...................................................................... 0.25 (0.010), 0.50 (0.020), 0.75 (0.030), 1.00 (0.039) over size
Piston – Double camshaft engine

O.D. .................................................................................. 84.97 – 85.00 (3.3453 – 3.3465)
Piston to cylinder clearance ............................................. 0.02 – 0.04 (0.0008 – 0.0016)
Service size   .................................................................... 0.50 (0.020), 1.00 (0.039) over size
Piston ring – 8-valve single camshaft engine

End gap No. 1 ring ..................................... 0.25 – 0.40 (0.0098 – 0.0157) .................. 0.8 (0.031)
No. 2 ring ..................................... 0.45 – 0.60 (0.0177 – 0.0236) ................... 0.8 (0.031)
Oil ring ......................................... 0.1 – 0.4 (0.0008 – 0.0157) ...................... 1.0 (0.039)

Ring-to-ring groove
clearance …………… No. 1 ring

4G63 ............................................ 0.02 – 0.06 (0.0008 – 0.0024) .................. 0.1 (0.004)
4G64 ............................................ 0.03 – 0.07 (0.0012 – 0.0028) .................. 0.1 (0.004)
No. 2 ring
4G63 ............................................ 0.02 – 0.06 (0.0008 – 0.0024) .................. 0.1 (0.004)
4G64 ............................................ 0.03 – 0.07 (0.0012 – 0.0028) .................. 0.1 (0.004)

Service size  ..................................................................... 0.25 (0.010), 0.50 (0.020), 0.75 (0.030), 1.00 (0.039) over size
Piston ring – 16-valve single camshaft engine

End gap No. 1 ring ..................................... 0.25 – 0.35 (0.0098 – 0.0138) .................. 0.8 (0.031)
No. 2 ring ..................................... 0.40 – 0.55 (0.0157 – 0.0217) .................. 0.8 (0.031)
Oil ring ......................................... 0.1 – 0.4 (0.0039 – 0.0157) ...................... 1.0 (0.039)

Ring-to-ring groove
clearance …………… No. 1 ring

4G63 ............................................ 0.02 – 0.06 (0.0008 – 0.0024) .................. 0.1 (0.004)
4G64 ............................................ 0.03 – 0.07 (0.0012 – 0.0028) .................. 0.1 (0.004)
No. 2 ring
4G63 ............................................ 0.02 – 0.06 (0.0008 – 0.0024) .................. 0.1 (0.004)
4G64 ............................................ 0.03 – 0.07 (0.0012 – 0.0028) .................. 0.1 (0.004)

Service size ...................................................................... 0.25 (0.010), 0.50 (0.020), 0.75 (0.030), 1.00 (0.039) over size
Piston ring – Double camshaft engine

End gap No. 1 ring <Up to 1995 model> ... 0.25 – 0.45 (0.0098 – 0.0177) .................. 0.8 (0.031)
<From 1996 model> ... 0.25 – 0.35 (0.0098 – 0.0138) ................... 0.8 (0.031)

No. 2 ring <Up to 1995 model> ... 0.45 – 0.60 (0.0177 – 0.0236) ................... 0.8 (0.031)
<From 1996 model> ... 0.40 – 0.55 (0.0157 – 0.0217) ................... 0.8 (0.031)

Oil ring <Up to 1995 model>........ 0.13 – 0.38 (0.0051 – 0.0150) .................. 1.0 (0.039)
<From 1996 model>........ 0.10 – 0.40 (0.0039 – 0.0157) ................... 1.0 (0.039)

Ring-to-ring groove
clearance …………… No. 1 ring ..................................... 0.03 – 0.07 (0.0012 – 0.0028) .................. 0.1 (0.004)

No. 2 ring <Up to 1995 model> ... 0.03 – 0.07 (0.0012 – 0.0028) .................. 0.1 (0.004)
<From 1996 model> ... 0.02 – 0.06 (0.0008 – 0.0024) ................... 0.1 (0.004)

Service size ...................................................................... 0.50 (0.020), 1.00 (0.039) over size
Piston pin

O.D. .................................................................................. 22.00 – 22.01 (0.8661 – 0.8665)
Press-in load N (kg, lbs.) ................................................ 7,500 – 17,500 (750 – 1,750, 1,653 – 3,858)
Press-in temperature ........................................................ Room temperature
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Torque
Nm kgm ft.lbs.

Generator and ignition system

Cooling fan ………………………………………………………………… 11 1.1 8
Fan clutch …………………………………………………………………… 11 1.1 8
Water pump pulley

Flanged nut or bolt ……………………………………………………… 11 1.1 8
Nut or bolt with spring washer ………………………………………… 9 0.9 7

Generator mounting bolt …………………………………………………… 23 2.3 17
Generator brace bolt ……………………………………………………… 24 2.4 17
Generator pivot nut ………………………………………………………… 14 1.4 10
Crankshaft pulley bolt ……………………………………………………… 25 2.5 18
Spark plug …………………………………………………………………… 25 2.5 18
Ignition coil bolt

M6 ………………………………………………………………………… 14 1.4 10
M8 ………………………………………………………………………… 24 2.4 17

Distributor bracket ………………………………………………………… 24 2.4 17
Camshaft sprocket spacer ………………………………………………… 10 1.0 7
Center cover bolt …………………………………………………………… 3 0.3 2
Ignition power transistor bolt ……………………………………………… 11 1.1 8
Distributor nut or bolt

8-valve engine …………………………………………………………… 11 1.1 8
16-valve engine for front wheel drive vehicle ………………………… 12 1.2 9
16-valve engine for rear wheel drive vehicle ………………………… 13 1.3 9

Crankshaft position sensor nut …………………………………………… 19 1.9 14
Timing belt

Tensioner spring bolt ……………………………………………………… 49 4.9 35
Tensioner pulley bolt ……………………………………………………… 49 4.9 35
Tensioner arm bolt ………………………………………………………… 22 2.2 16
Tensioner pulley bracket …………………………………………………… 49 4.9 35
Timing belt indicator ……………………………………………………… 9 0.9 7
Idler pulley bolt ……………………………………………………………… 36 3.6 26
Oil pump sprocket nut ……………………………………………………… 55 5.5 40
Crankshaft bolt ……………………………………………………………… 167 17 123
Tensioner “B” bolt ………………………………………………………… 19 1.9 14
Silent shaft sprocket bolt ………………………………………………… 46 4.6 33
Camshaft sprocket bolt …………………………………………………… 90 9.0 65
Timing belt rear cover

M8 ………………………………………………………………………… 14 1.4 10
M10 ……………………………………………………………………… 31 3.1 22

Crankshaft position sensor bolt …………………………………………… 8.8 0.9 6.5
Camshaft position sensor bolt …………………………………………… 8.8 0.9 6.5
Engine support bracket bolt ……………………………………………… 49 5.0 36
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Torque
Nm kgm ft.lbs.

Intake manifold

Engine hanger
8-valve single camshaft engine ………………………………………… 18 1.8 13
16-valve single camshaft engine ……………………………………… 19 1.9 14
Double camshaft engine ……………………………………………… 36 3.6 26

Heater pipe
Carburetor ………………………………………………………………… 5 0.5 3.6
Fuel injection …………………………………………………………… 13 1.3 9

Water hose bracket ………………………………………………………… 13 1.3 9
Thermo switch ……………………………………………………………… 8 0.8 6
Exhaust manifold and water pump

Oil level gauge guide bolt
M8 ………………………………………………………………………… 14 1.4 10

Heat protector bolt
16-valve single camshaft engine ……………………………………… 13 1.3 9

Except 16-valve single camshaft engine
M6 ………………………………………………………………………… 9 0.9 7
M8 – Engine with fuel injection ……………………………………… 14 1.4 10
M8 – Engine with carburetor …………………………………………… 30 3.0 22

Exhaust manifold nut
8-valve single camshaft engine ………………………………………… 18 1.8 13
16-valve single camshaft engine <Up to 1995 model> or
double camshaft engine <Up to 1995 model> M8 ……………… 28 2.8 20

M10 …………… 30 3.0 22
16-valve single camshaft engine <From 1996 model> or
double camshaft engine <From 1996 model> M8 ……………… 29 3.0 22

M10 …………… 49 5.0 36 
Cover ………………………………………………………………………… 19 1.9 14
Radiator lower pipe ………………………………………………………… 13 1.3 9
Thermo housing bracket …………………………………………………… 60 6.0 43
Thermo housing …………………………………………………………… 24 2.4 17
Water by-pass fitting ……………………………………………………… 24 2.4 17
Water inlet pipe bolt ……………………………………………………… 14 1.4 10
Water pump bolt …………………………………………………………… 14 1.4 10
Engine coolant temperature gauge unit ………………………………… 11 1.1 8
Thermo switch ……………………………………………………………… 8 0.8 6
Rocker arms and camshaft

Rocker cover bolt – 8-valve single camshaft engine …………………… 6 0.6 4
Rocker cover bolt – 16-valve single camshaft engine ………………… 3.3 0.3 2
Bearing cap bolt – Single camshaft engine

M8 x 25 …………………………………………………………………… 24 2.4 17
M8 x 65 …………………………………………………………………… 20 2 14

Bearing cap bolt – Double camshaft engine …………………………… 20 2 14
Oil delivery body (valve body assembly) ………………………………… 11 1.1 8
Rocker arm and rocker shafts …………………………………………… 32 3.2 23
Thrust case…………………………………………………………………… 14 1.4 10
Plate bolt …………………………………………………………………… 12 1.2 8.7
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Torque
Nm kgm ft.lbs.

Cylinder head and valves

Cylinder head bolt ………………………………………………………… 20+90° turn 2.0+90° turn 14.5+90° turn 
[Tighten to 78 Nm (80 kgm, 58ft.lbs) and then completely loosen +90° turn +90° turn +90° turn
before finally tightening with above procedure]
Front case, silent shaft and oil pan

Drain plug …………………………………………………………………… 40 4 29
Oil pan bolt ………………………………………………………………… 7 0.7 5
Oil screen bolt and nut …………………………………………………… 19 1.9 14
Check valve ………………………………………………………………… 33 3.3 24
Oil cooler bolt ……………………………………………………………… 43 4.3 31
Oil filter bracket bolt ……………………………………………………… 19 1.9 14
Plug ………………………………………………………………………… 24 2.4 17
Left silent shaft flange bolt ………………………………………………… 37 3.7 27
Front case bolt

M8 ………………………………………………………………………… 24 2.4 17
M10 ……………………………………………………………………… 31 3.1 22

Oil pressure switch ………………………………………………………… 10 1 7
Oil cooler by-pass valve …………………………………………………… 55 5.5 40
Relief plug …………………………………………………………………… 45 4.5 33
Oil pump cover bolt ………………………………………………………… 17 1.7 12
Oil pump cover screw ……………………………………………………… 10 1 7
Oil level sensor bolt ………………………………………………………… 9 0.9 7
Baffle plate …………………………………………………………………… 9 0.9 7
Stiffener plate bolt ………………………………………………………… 22 2.2 16
Piston and connecting rod

Connecting rod cap nut …………………………………………………… 20+90° turn 2.0+90° turn 14.5+90° turn
Crankshaft, flywheel and drive plate

Flywheel bolt ……………………………………………………………… 135 13.5 98
Drive plate bolt ……………………………………………………………… 135 13.5 98
Oil seal case bolt …………………………………………………………… 11 1.1 8
Bearing cap bolt …………………………………………………………… 25+90° turn 2.5+90° turn 18+90° turn
Oil jet ………………………………………………………………………… 33 3.3 24
Cylinder block

Left and right engine support bracket bolt ……………………………… 45 4.5 33
Front roll stopper bracket bolt …………………………………………… 65 6.5 47
Rear roll stopper bracket bolt ……………………………………………… 120 12 87
Front engine support bracket bolt ………………………………………… 60 6 43
Left engine support bracket bolt ………………………………………… 36 3.6 26
Exhaust pipe support bracket bolt ………………………………………… 36 3.6 26













Tool Number Name Use

MB991999 Valve stem seal Installation of valve stem seal
installer (16-valve single camshaft engine)

MD998776 Crankshaft rear oil Installation of crankshaft rear oil seal
seal installer (Use with MB990938)

MD998778 Crankshaft sprocket Removal of crankshaft sprocket
puller

MD998785 Sprocket stopper Holding of silent shaft sprocket
(Engine with silent shaft)

MD998780 Piston pin setting tool Removal and installation of piston pin

MD998781 Flywheel stopper Holding flywheel and drive plate
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4. TIMING BELT

REMOVAL AND INSTALLATION – 8-VALVE SINGLE CAMSHAFT ENGINE

Removal steps

1.Timing belt front upper cover
2.Timing belt front lower cover

FAE ENF 3.Timing belt
EKF 4.Tensioner spring
EKF 5.Tensioner pulley

FDE EJF 6.Oil pump sprocket
FEE EIF 7.Crankshaft bolt
FFE EIF 8.Crankshaft sprocket

EIF 9.Flange
10.Spacer*
11.Tensioner “B”**

FGE EHF 12.Timing belt “B”**
FHE EGF 13.Silent shaft sprocket**

EFF 14.Spacer**
FIE EQF 15.Crankshaft sprocket “B”**
FJE EAF 16.Camshaft sprocket bolt

17.Camshaft sprocket
18.Timing belt rear cover

NOTE
*: Engine without silent shafts

**: Engine with silent shafts
6EN0763

49 4.9 35

49 4.9 35

167 17 123

19 1.9 4

55 5.5 40

46 4.6 33

14 1.4 10

90 9.0 65
12**

13**

14**

15**11**

10*
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16
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3

9
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7
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REMOVAL AND INSTALLATION – 16-VALVE SINGLE CAMSHAFT ENGINE FOR

FRONT WHEEL DRIVE VEHICLE

Removal steps

1.Timing belt front upper cover
2.Timing belt front lower cover

FBE EOF 3.Timing belt
4.Tensioner pulley
5.Tensioner arm

ELF 6.Auto tensioner
7. Idler pulley

FDE EJF 8.Oil pump sprocket
FEE EIF 9.Crankshaft bolt
FFE EIF 10.Crankshaft sprocket

EIF 11.Flange
12.Tensioner “B”

FGE EHF 13.Timing belt “B”
FHE EGF 14.Silent shaft sprocket

EFF 15.Spacer
FIE EQF 16.Crankshaft sprocket “B”

ECF 17.Engine support bracket
FJE EAF 18.Camshaft sprocket bolt

19.Camshaft sprocket
20.Timing belt rear cover

22 2.2 16

55 5.5 40
167 17 12336 3.6 26

24 2.4 17

45 4.5 33

46 4.6 33

19 1.9 14

31 3.1 22

14 1.4 10

90 9.0 65

17

203

19

18

15
14

13

12

11
1

4

16 5

9
7

6

2

8

10
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REMOVAL AND INSTALLATION – 16-VALVE SINGLE CAMSHAFT ENGINE FOR REAR

WHEEL DRIVE VEHICLE

Removal steps

1. Timing belt front lower cover
FBE EOF 2. Timing belt

3. Tensioner pulley
4. Tensioner arm

ELF 5.Auto tensioner
6. Idler pulley
7. Tensioner pulley braket
8. Timing belt rear cover
9. Timing belt indicator

FDE EJF 10. Oil pump sprocket
FEE EIF 11. Crankshaft bolt
FFE EIF 12. Crankshaft sprocket

EIF 13.Flange
14.Spacer*
15.Tensioner “B”**

FGE EHF 16.Timing belt “B”**
FHE EGF 17.Silent shaft sprocket**

EFF 18.Spacer**
FIE EQF 19.Crankshaft sprocket “B”**
FJE EAF 20.Camshaft sprocket bolt

21.Camshaft sprocket
NOTE
*: Engine without silent shafts

**: Engine with silent shafts

6EN0965

55 5.5 40

9

10
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7

6

4

3

5
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15**
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16**
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18**

8
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46 4.6 33

19 1.9 14

49 4.9 35

49 4.9 35

90 9.0 65

24 2.4 17

22 2.2 16

36 3.6 26
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REMOVAL AND INSTALLATION – DOUBLE CAMSHAFT ENGINE

<Up to 1995 model>

Removal steps

1.Timing belt front upper cover
2.Timing belt front lower cover

FCE EPF 3.Timing belt
EMF 4.Tensioner pulley

5.Tensioner arm
ELF 6.Auto tensioner

7. Idler pulley
FDE EJF 8.Oil pump sprocket
FEE EIF 9.Crankshaft bolt
FFE EIF 10.Crankshaft sprocket

EIF 11.Flange
12.Tensioner “B”

FGE EHF 13.Timing belt “B”
FHE EGF 14.Silent shaft sprocket

EFF 15.Spacer
FIE EQF 16.Crankshaft sprocket “B”

EEF 17.Rocker cover
EDF 18.Semi-circular packing
ECF 19.Engine support bracket

FKE EBF 20.Camshaft sprocket bolt
21.Camshaft sprocket
22.Timing belt rear right cover
23.Timing belt rear left upper cover
24.Timing belt rear left lower cover

49 5.0 36

36 3.6 26

19 1.9 14

22 2.2 16

3 0.3 2.2

24 2.4 17

49 4.9 35

90 9.0 65

46 4.6 33

55 5.5 40

167 17 123

6EN0659
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REMOVAL AND INSTALLATION – DOUBLE CAMSHAFT ENGINE

<From 1996 model>

Removal steps

1. Timing belt front upper cover
2. Timing belt front center cover
3. Timing belt front lower cover
4. Crankshaft position sensor
5. Camshaft position sensor

FCE EPF 6. Timing belt
7. Tensioner pulley
8. Tensioner arm

ELF 9.Auto tensioner
10. Idler pulley

FDE EJF 11. Oil pump sprocket
FEE EIF 12. Crankshaft bolt

EIF 13. Special washar
FFE EIF 14. Crankshaft sprocket

15. Sensing blade

16.Tensioner “B”
FGE EHF 17.Timing belt “B”
FHE EGF 18.Silent shaft sprocket

EFF 19.Spacer
FIE EQF 20.Crankshaft sprocket “B”

21.Key
EEF 22.Rocker cover
EDF 23.Semi-circular packing
ECF 24.Engine support bracket

FKE EBF 25.Camshaft sprocket bolt
26.Camshaft sprocket
27.Camshaft sprocket assembly
28.Timing belt rear right cover
29.Timing belt rear left upper cover
30.Timing belt rear left lower cover

6EN1073

1

2

3

4

5

6

7

8

9

10

11

12 13

14

15

16 20

17 18
19

21

22
23

24

25

26
27

28

29

30

49 4.9 35

90 9.0 65

22 2.2 16

24 2.4 17

167 17 123

36 3.6 26

55 5.5 40

8.8 0.9 6.5

8.8 0.9 6.5

49 5.0 36

3 0.3 2.2

46 4.6 33

19 1.9 14











INSTALLATION SERVICE POINTS

EAF CAMSHAFT SPROCKET TIGHTENING – SINGLE
CAMSHAFT ENGINE

EBF CAMSHAFT SPROCKET TIGHTENING – DOUBLE
CAMSHAFT ENGINE

(1) Using a wrench, hold the camshaft at its hexagon (between
the No. 2 and No. 3 journals) and tighten the bolt to the
specification.
Caution
• Locking the camshaft sprocket with a tool damages

the sprocket.

ECF ENGINE SUPPORT BRACKET INSTALLATION

(1) Apply sealant to the bolt shown in the illustration before
tightening it.
Specified sealant:

3M ATD Part No. 8660 or equivalent
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Hexagon

16-valve single camshaft engine

Double camshaft engine

MB990767

MD998719







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

(6) Press with index finger the center of span on the tension
side of timing belt “B”. The bolt must deflect 5 – 7 mm
(0.20 – 0.28 in.).

EIF FLANGE / CRANKSHAFT SPROCKET /
CRANKSHAFT BOLT INSTALLATION

(1) Clean and then degrease the contacting surfaces of the
crankshaft sprocket, flange and crankshaft.
NOTE
Degreasing is necessary to prevent decrease in the friction
between contacting surfaces.

(2) Clean the bolt hole in the crankshaft, the crankshaft
contacting surface of the crankshaft sprocket, and the
washer. 

(3) Install the fange and the crankshaft sprocket to the
crankshaft.

(4) Apply an appropriately small amount of oil to the threads
and seating surface of the crankshaft bolt.

(5) Install the washer to the crankshaft bolt with its largely
chamfered side toward the bolt head.

(6) Lock the flywheel or drive plate using the special tool.
(7) Tighten the crankshaft bolt to the specified torque of 167

Nm (17.0 kgm, 123 ft.lbs).

EJF OIL PUMP SPROCKET INSTALLATION – ENGINE
WITH SILENT SHAFT

(1) Insert a Phillips screwdriver [shank diameter 8 mm (0.31 in.)
shaft] through the plug hole on the left side of the cylinder
block to block the left silent shaft.

(2) Install the oil pump sprocket.
(3) Apply an appropriate amount of engine oil to the bearing

surface of the nut.
(4) Tighten the nuts to the specified torque.

EKF TENSIONER INSTALLATION – 8-VALVE SINGLE
CAMSHAFT ENGINE

(1) Hook the tensioner spring ends to the water pump body
projection and tensioner bracket.

(2) Move the tensioner fully toward the water pump and
tighten the bolt and tensioner spacer.
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Timing
marks

Crankshaft bolt

Crankshaft sprocket
Flange

Clean

Crankshaft

Degrease
Washer

Big chamfered side

Timing
marks

Belt deflection

Screwdriver

Spring end

Spring end

BoltWater pump
Tensioner

Tensioner
spacer

6EN2102

6EN0634

MD998781

















(14)Install the special tools, Socket Wrench and Torque
Wrench, on the tensioner pulley, and loosen the tensioner
pulley center bolt.
NOTE
If the special tool is not available, use a commercially
available torque wrench that is capable of measuring 0 – 3
Nm (0 – 0.3 kgm, 0 – 2.2 ft.lbs.).

(15)Torque to 2.6 – 2.8 Nm (0.26 – 0.28 kgm, 1.88 – 2.03 ft.lbs.)
with the torque wrench.

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

(17)After giving two clockwise turns to the crankshaft, let it
alone for approx. 15 minutes. Then, make sure that the
auto tensioner setting wire moves freely.
NOTE
If the wire does not move freely, repeat step (13) above
until it moves freely.
Caution
• Check the tightening torque of the crankshaft bolt

after rotating the crankshaft counterclockwise
using the crankshaft bolt. Retighten the bolt if the
tightening torque is not up to specification.

(18)Remove the auto tensioner setting wire.

(19)Measure the distance “A” (between the tensioner arm
and auto tensioner body). 
Standard value: 3.8 – 4.5 mm (0.15 – 0.18 in.)

EQF CRANKSHAFT SPROCKET “B” INSTALLATION

(1) Clean and then degrease the front face of the front case,
crankshaft sprocket “B” and crankshaft surface on which
sprocket “B” is attached.
NOTE
Degreasing is nocessary to prevent decrease in the friction
between contacting surfaces.
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6EN2106
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Crankshaft sprocket “B”
Crankshaft
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REMOVAL AND INSTALLATION – 16-VALVE SINGLE CAMSHAFT ENGINE FOR REAR

WHEEL DRIVE VEHICLE <Up to 1995 model>

12

23

22
23

20

24

25

21 19

6EN1349

Removal steps

1. Oil level gauge
2. Oil level gauge guide
3. O-ring
4. Heat protector
5. Oxygen sensor
6. Engine hanger
7. Exhaust manifold
8. Gasket
9. Radiator lower pipe

10. O-ring
11. Water inlet fitting
12. Thermostat
13. Thermo switch

14. Engine coolant temperature gauge
unit

EBF 15. Water by-pass fitting
16. Cover
17. Gasket

EAF 18. Water pipe assembly
19. O-ring
20. Thermostat housing bracket
21. Thermostat housing
22. Water inlet pipe
23. O-ring
24. Water pump
25. Gasket

117

1

2

10

9
3

14

5

4

6
13

15

18

16

19

8N

N

N

N

N

N

N

N N

17N
N

N

45 4.5 33

11 1.1 8

8 0.8 6

24 2.4 17

24 2.4 17

28 2.8 20

13 1.3 9

30 3.0 22

13 1.3 9
13 1.3 9

13 1.3 9

19 1.9 14

60 6.0 43

13 1.3 9

14 1.4 10

(Except PAJERO/
MONTERO)

(Except
PAJERO/
MONTERO)

(Except PAJERO/
MONTERO)
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REMOVAL AND INSTALLATION – 16-VALVE SINGLE CAMSHAFT ENGINE FOR REAR

WHEEL DRIVE VEHICLE <From 1996 model>

12

23

22
23

20

24

25

21 19

6EN1349

Removal steps

1. Oil level gauge
2. Oil level gauge guide
3. O-ring
4. Heat protector
5. Oxygen sensor
6. Engine hanger
7. Exhaust manifold
8. Gasket
9. Radiator lower pipe

10. O-ring
11. Water inlet fitting
12. Thermostat
13. Thermo switch

14. Engine coolant temperature gauge 
unit

EBF 15. Water by-pass fitting
16. Cover
17. Gasket

EAF 18. Water pipe assembly
19. O-ring
20. Thermostat housing bracket
21. Thermostat housing
22. Water inlet pipe
23. O-ring
24. Water pump
25. Gasket

117

1

2

10

9
3

14

5

4

6
13

15

18

16

19

8N

N

N

N

N

N

N

N

17N

N

45 4.5 33

11 1.1 8

8 0.8 6

24 2.4 17

24 2.4 17

29 3.0 22

13 1.3 9

49 5.0 39

13 1.3 9
13 1.3 9

13 1.3 9

19 1.9 14

60 6.0 43

13 1.3 9

14 1.4 10

(Except
PAJERO/
MONTERO)

(Except PAJERO/
MONTERO)

(Except PAJERO/
MONTERO)



4G6 ENGINE <1993 –> – Exhaust Manifold and Water Pump11B-7-2d

G Mitsubishi Motors Corporation  Apr. 2003 PWEE9037-F Added

Intentionally blank















REMOVAL SERVICE POINT

FAE ROCKER ARM AND ROCKER SHAFT REMOVAL

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

INSPECTION

CAMSHAFT

(1) Measure the cam height
8-valve single camshaft engine

Unit: mm (in.)

16-valve single camshaft engine
Unit: mm (in.)
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Identification mark Standard value Limit

Intake
1 42.17 (1.6602) 41.67 (1.6405)
A 42.08 (1.6567) 41.58 (1.6370)
D 42.40 (1.6693) 41.90 (1.6496)
Exhaust
1 42.23 (1.6626) 41.73 (1.6429)
A 42.08 (1.6567) 41.58 (1.6370)
D 42.40 (1.6693) 41.90 (1.6496)

Identification mark Standard value Limit

Intake
1, 2 37.39 (1.4720) 36.89 (1.4524)
4 37.20 (1.4646) 36.70 (1.4449)
5 37.39 (1.4720) 36.89 (1.4524)
B, C 37.50 (1.4764) 37.00 (1.4567)
Exhaust
1, 2 37.14 (1.4622) 36.64 (1.4425)
4 36.83 (1.4500) 36.33 (1.4303)
5 36.83 (1.4500) 36.33 (1.4303)
B 37.30 (1.4685) 36.80 (1.4366)
C 36.99 (1.4563) 36.49 (1.4366)

8-valve single camshaft engine

16-valve single camshaft engine
(Except  PAJERO/MONTERO)

MD998443

MD998443





























4G64 8-valve single camshaft engine
Intake 106.56 mm (4.1953 in.)
Exhaust 105.16 mm (4.1401 in.)

16-valve single camshaft engine
Intake 112.30 mm (4.4213 in.)
Exhaust 114.11 mm (4.4925 in.)

Double camshaft engine
Intake 109.50 mm (4.3110 in.)
Exhaust 109.70 mm (4.3189 in.)

Limit:

4G63 8-valve single camshaft engine
Intake 109.26 mm (4.3016 in.)
Exhaust 108.16 mm (4.2583 in.)

4G64 8-valve single camshaft engine
Intake 106.06 mm (4.1756 in.)
Exhaust 104.66 mm (4.1204 in.)

16-valve single camshaft engine
Intake 111.80 mm (4.4016 in.)
Exhaust 113.61 mm (4.4728 in.)

Double camshaft engine
Intake 109.00 mm (4.2913 in.)
Exhaust 109.20 mm (4.2992 in.)

VALVE SPRING

(1) Measure the free height of spring and, if it is smaller than
the limit, replace.
8-valve single camshaft engine

Identification color: Green
Standard value: 47.5 mm (1.869 in.)
Limit: 46.5 mm (1.829 in.)

Identification color: White
Standard value: 49.8 mm (1.961 in.)
Limit: 48.8 mm (1.921 in.)

16-valve single camshaft engine

Identification color: White
Standard value: 50.8 mm (2.000 in.)
Limit: 49.8 mm (1.961 in.)

Double camshaft engine <Up to 1995 model>

Identification color: Blue
Standard value: 48.3 mm (1.902 in.)
Limit: 47.3 mm (1.862 in.)

Double camshaft engine <From 1996 model>
Identification color: Pink

Standard value: 47.0 mm (1.850 in.)
Limit: 46.0 mm (1.811 in.)

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

Single camshaft engine 2° or less
Double camshaft engine 1.5 or less

Limit: Max. 4°
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Free
height

Out of
squareness







Caution
• Do not reuse removed valve stem seal.

EBF VALVE SPRING INSTALLATION

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

ECF RETAINER LOCK INSTALLATION

(1) The valve spring, if excessively compressed, causes the
bottom end of the retainer to be in contact with, and
damage, the stem seal.
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16-valve single camshaft engine

Double camshaft engine

MB991999

MD998737

Identification
color

Spring
retainer

Stem seal

Spring seat

Single camshaft engine

MD998772

MD998772

16-valve single camshaft engine
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10. FRONT CASE, SILENT SHAFT AND OIL PAN

REMOVAL AND INSTALLATION

Removal steps

1.Oil filter
2.Drain plug
3.Drain plug gasket
4.Oil level sensor

FAE ENF 5.Oil pan
6.Oil screen
7.Oil screen gasket
8.Buffle plate <Double camshaft

engine – from 1996 model>
9.Stiffener plate <L200 for Europe, L300,

L400, Space Gear for Europe (unleaded
gasoline engine), From 2004 model
L300 for Australia (without Oil level
sensor), From 2004 model L400 for
Australia (with EGR valve)>

10.Oil cooler by-pass valve 
<Double camshaft engine – up to 
1995 model>

EMF 11.Oil pressure switch
ELF 12.Oil pressure gauge unit

13.Relief plug
14.Gasket
15.Relief spring

16.Relief plunger
17.Oil filter bracket
18.Oil filter bracket gasket

EIF 19.Front case
20.Front case gasket

EHF 21.Oil pump sprocket*
FBE EKF 22.Plug

23.O-ring
FCE EJF 24.Flange bolt

25.Oil pump cover
26.Oil pump shaft*

EGF 27.Oil pump driven gear
EGF 28.Oil pump drive gear
EFF 29.Crankshaft front oil seal
EEF 30.Oil pump oil seal
EDF 31.Silent shaft oil seal

32.Silent shaft, left
33.Silent shaft, right

FEE ECF 34.Silent shaft, front bearing
FFE EBF 35.Silent shaft, rear bearing, left
FFE EAF 36.Silent shaft, rear bearing, right
NOTE
*: Engine without silent shafts

55 5.5 40
55 5.5 40

55 5.5 40
9 0.9 7

7 0.7 5
40 4.0 29

9 0.9 7
10 1 7

17 1.7 12

19 1.9 14

10 1.0 7
22 2.2 16

19 1.9 14

31 3.1 22

24 2.4 17

37 3.7 27

24 2.4 17

45 4.5 33

19 1.9 14

20

11

13

22

17

16

15

18

10

12

N

34N

N

31 N

29N

24

21*

4
2

5

6 7

25
26*

27

28

19

1

32

33

36

8

9

23 N

35 N

30 N

3 N

14N

6EN1351

























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
4G63 8-valve single camshaft engine

0.02 – 0.06 mm (0.0008 – 0.0024 in.)
4G64 single camshaft engine and
double camshaft engine

0.03 – 0.07 mm (0.0012 – 0.0028 in.)
4G63 16-valve single camshaft engine

0.02 – 0.06 mm (0.0008 – 0.0024 in.)

No.2
4G63 8-valve single camshaft engine 
and 4G63 double camshaft engine 
<From 1996 model>

0.02 – 0.06 mm (0.0008 – 0.0024 in.)
4G64 single camshaft engine and 4G63
double camshaft engine <Up to 1995 model>

0.03 – 0.07 mm (0.0012 – 0.0028 in.)
4G63 16-valve single camshaft engine

0.02 – 0.06 mm (0.0008 – 0.0024 in.)

Limit: 0.1 mm (0.004 in.)
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(3) Install the piston ring into the cylinder bore. Force it down
with a piston, its crown being in contact with the ring, to
correctly position it at right angles to the cylinder wall. Then,
measure the end gap with a feeler gauge.
If the ring gap is excessive, replace the piston ring.
Standard value:

No.1
8-valve single camshaft engine

0.25 – 0.40 mm (0.0098 – 0.0157 in.)
16-valve single camshaft engine 
and 4G63 double camshaft engine 
<From 1996 model>

0.25 – 0.35 mm (0.0098 – 0.0138 in.)
4G63 Double camshaft engine 
<Up to 1995 model>

0.25 – 0.45 mm (0.0098 – 0.0177 in.)

No.2
8-valve single camshaft engine and 4G63
double camshaft engine <Up to 1995 model>

0.45 – 0.60 mm (0.0177 – 0.0236 in.)
16-valve single camshaft engine

0.40 – 0.55 mm (0.0157 – 0.0217 in.)
4G63 Double camshaft engine 
<From 1996 model>

0.40 – 0.55 mm (0.0157 – 0.0217 in.)

Oil
Single camshaft engine and double 
camshaft engine <From 1996 model>

0.10 – 0.40 mm (0.0039 – 0.0157 in.)
Double camshaft engine <Up to 1995 model>

0.13 – 0.38 mm (0.0051 – 0.0150 in.)

Limit:
No. 1, No. 2 0.8 mm (0.031 in.)
Oil 1.0 mm (0.039 in.)

CRANKSHAFT PIN OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from the crankshaft pin and the connecting rod
bearing.

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

(3) Install the connecting rod cap carefully and tighten the
bolts to the specified torque.

(4) Carefully remove the connecting rod cap.
(5) Measure the width of the plastic gauge at its widest part

by using the scale printed on the plastic gauge package.
Standard value: 0.02 – 0.05 mm (0.0008 – 0.0020 in.)
Limit: 0.1 mm (0.004 in.)
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Press down ring
with piston

Piston ring
End gap



INSTALLATION SERVICE POINTS

EAF PISTON PIN INSTALLATION

(1) When replacing the piston, read off the cylinder bore size
mark on the cylinder block as illustrated, and select a
piston according to the following table.

NOTE
The piston size mark shows on the top of the piston.

(2) Measure the following dimensions of the piston, piston pin
and connecting rod.
A: Piston pin insertion hole length
B: Distance between piston bosses
C: Piston pin length
D: Connecting rod small end width

(3) Obtain dimension L (to be used later) from the above
measurements by using by following formula.
<L200 for Europe from 2002 model>

<Except L200 for Europe from 2002 model>

(4) Insert the special tool, Push Rod, into the piston pin and
attach the guide A to the push rod end.

(5) Assemble the connecting rod in the piston with their front
marks facing the same direction.

(6) Apply engine oil to the entire periphery of the piston pin.
(7) Insert the piston pin, push rod and guide A assembly having

assembled in step (4) from the guide A side into the piston
pin hole on the front marked side.

(8) Screw the guide B into the guide A until the gap between
both guides amounts to the value L obtained in step (3) plus
3 mm (0.12 in).
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L =
(A + 4.5 – C)  –  (B – D)

2

L =
(A + 3.5 – C)  –  (B – D)

2

Timing belt side
Crankshaft
bore size
mark

No. 4
No. 3
No. 2
No. 1

Cylinder bore size Piston size mark
mark
I A
II B or None
III C

AK200852AC

7EN0433

7EN0432

Guide B

Piston pin

Connecting rod

Piston

A B

DC

Guide A

3 mm (0.12 in.) + L



(9) Place the piston and connecting rod assembly onto the
piston setting base with the front marks directed upward.

(10)Press-fit the piston pin using a press.
If the press-fitting force required is less than the standard
value, replace the piston and piston pin set or/and the
connecting rod.
Standard value:

7,500 – 17,500N (750 – 1,750 kg, 1,653 – 3,858 lbs.)

(11)Check that the piston moves smoothly.

EBF OIL RING INSTALLATION

(1) Fit the oil ring spacer into the piston ring groove.
NOTE
The side rails and spacer may be installed in either direction.

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

installing side rails.

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

(4) Make sure that the side rails move smoothly in either
direction.
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7EN0391

Push rod

Piston pin

Front mark

Guide A

Guide B

Base

Front
mark



ECF PISTON RING NO. 2 / PISTON RING NO. 1
INSTALLATION

(1) Using a piston ring expander, fit No. 2 and then No. 1 piston
ring into position.
NOTE
(1) Note the difference in shape between No. 1 and No. 2

piston rings.
(2) Install piston rings No. 1 and No. 2 with their side

having marks facing up (on the piston crown side).

EDF PISTON AND CONNECTING ROD INSTALLATION

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

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

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

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

(5) Using a suitable piston ring compressor tool, install the
piston and connecting rod assembly into the cylinder block.
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<Up to 1995 model>

Upper
side rail

Crankshaft
pulley
side

No. 2 ring gap
and spacer gap

Lower side
rail

<From 1996 model>

Single camshaft engine

No. 1

No. 1

No. 1

Piston pin

Front mark

No. 2

No. 2

Double camshaft engine

Timing belt
side

1EN0247

6EN0549



EEF CONNECTING ROD BEARING INSTALLATION

(1) When connecting rod bearings, connecting rods or
crankshaft are replaced, select bearings of the correct
size for the crankpin diameter in accordance with the
table below. The table shows the correct combinations of
the identification colors or letter marks on the crankshaft
and those on the connecting rod bearing.

(2) The identification color or letter mark on the crankshaft is
indicated at the location shown in the illustration.

(3) The identification color or letter mark on the bearing is
indicated at the location shown in the illustration.

[Example]
If the identification mark on the crankshaft is "I", select
bearings marked with letter "1" or yellow color.
If the identification marking on the crankshaft is illegible,
measure the crankpin diameter and select bearings with the
corresponding color or letter marking.

(4) Install the selected bearings in the big end of the
connecting rod and the connecting rod cap.

EFF CONNECTING ROD CAP INSTALLATION

(1) Verifying the mark made during disassembly, install the
bearing cap to the connecting rod. If the connecting rod is
new with no index mark, make sure that the bearing
locking notches come on the same side as shown.
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Identification
mark or color

6AE0115

No. 1

Identification mark of crankshaft pin

No. 2
No. 3

No. 4
6EN0170

6EN0700

No. 1

No. 2
No. 3

No. 4

Crankshaft pin Connecting rod bearing
Identification O.D. mm (in.) Identification color or mark
color or mark
Yellow or I 44.995 – 45.000 Yellow or 1

(1.7715 – 1.7717)
None or II 44.985 – 44.995 None or 2

(1.7711 – 1.7715)
White or III 44.980 – 44.985 White or 3

(1.7709 – 1.7711)





NOTES
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Removal steps

1. Flywheel bolt 
2. Flywheel
3. Flywheel bolt 
4. Adapter plate
5. Flexible flywheel
6. Crankshaft adapter
7. Drive plate bolt
8. Adapter plate
9. Drive plate

10. Drive plate bolt
11. Adapter plate
12. Drive plate
13. Drive plate bolt
14. Adapter plate
15. Drive plate
16. Crankshaft bushing – Engines combined with A/T
17. Rear plate
18. Bell housing cover

EEF 19. Oil seal case
EDF 20. Oil seal
ECF 21. Bearing cap bolt

Engines combined with M/T (Except
4G64 engine for L400 for Europe)

Engines combined with M/T 
(4G64 engine for L400 for Europe)

8-valve single camshaft engines 
combined with A/T

16-valve single camshaft engines 
combined with A/T

Double camshaft engines 
combined with A/T

ECF 22. Bearing cap – 4G64 8-valve single camshaft engine,  
16-valve single camshaft engine, double camshaft 
engine

ECF 23. Bearing cap – 4G63 8-valve single camshaft engine
EBF 24. Crankshaft bearing (lower)

25. Crankshaft
EBF 26. Crankshaft bearing (upper)
EAF 27. Crankshaft thrust bearing -Except thrust bearing

integrated type
28. Check valve*
29. Oil jet*
30. Gasket*
31. Oil jet**
32. Cylinder block

NOTE
*: Double camshaft engine <Up to 1995 model>
**: Double camshaft engine <From 1996 model>
Caution
On the flexible wheel equipped engines, do not remove any
of the bolts “A” of the flywheel shown in the illustration.
The balance of the flexible flywheel  is adjusted in an assem-
bled condition.  Removing the bolt, therefore, can cause the
flexible flywheel to be out of balance, giving damage to the
flywheel.
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OIL JET REPLACEMENT PROCEDURE 
(DOUBLE CAMSHAFT ENGINE – FROM 1996 MODEL)

(1) Use a suitable length of metal rod to drive the oil jet out.
Caution
• Use utmost care not to cause damage to the

cylinder wall.
• Do not reuse the removed oil jet.

(2) Use a pin punch 4.5 mm in diameter to install the oil jet
through the crankshaft journal until it bottoms.

INSTALLATION SERVICE POINTS

EAF CRANKSHAFT BEARING INSTALLATION

(1) Install the two thrust bearing in the number 3 bearing
bore in the cylinder block. For easier installation, apply
engine oil to the bearings; this will help hold them in
position.

(2) The thrust bearings must be installed with their groove
side toward the crankshaft web.

EBF CRANKSHAFT BEARING INSTALLATION

(1) From the following table, select a bearing whose size is
appropriate for the crankshaft journal outside diameter.
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9EN0422

9EN0421

6EN1557

6EN0705

Oil jet

No. 1

No. 2

No. 3

Identification color of crankshaft journal

Groove

No. 4

No. 5



Type 1 (Engine with thrust bearing that is integral with No. 3 bearing)

Crankshaft journal outside diameer Cylinder block Crankshaft bearing
bearing bore

Identification color Size mm Identification mark Identification mark or 
or mark color
Yellow or 0 56.994 – 57.000 0 1 or Green

(2.2439 – 2.2441) 1 2 or Yellow
2 3 or None

None or 1 56.988 – 56.994 0 2 or Yellow
(2.2436 – 2.2439) 1 3 or None

2 4 or Blue
White or 2 56.982 – 56.988 0 3 or None

(2.2434 – 2.2436) 1 4 or Blue
2 5 or Red
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6EN2169

6EN1632

Identification mark of crankshaft journal

No. 2
No. 1

No. 1 No. 2 No. 3 No. 4 No. 5

Bearing bore
identification
mark

Cylinder inner
diameter size
mark

Rear face of
cylinder block

Bottom of
cylinder block

No. 4

Bearing bore size
identification mark

No. 3

No. 5



For example, if the crankshaft journal outside diameter ID
color is “yellow” or “0” and cylinder block bearing bore
ID mark is “1”, select a bearing whose ID mark is “2” or
ID color is “yellow” for number 1, 2, 4 and 5, and a
bearing whose ID mark is “1” or ID color is “green” for
number 3.
If there is no ID color paint on the crankshaft, measure
the journal outside diameter and select a bearing
appropriate for the measured value.

(2) Install the bearings having an oil groove to the cylinder
block.
NOTE
The No. 3 bearing that is integral with the thrust bearing
has no grooves.

(3) Install the bearings having no oil groove to the bearing
cap.
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Type 2 (Engine with thrust bearing that is separate from No. 3 bearing)

Crankshaft journal outside diameter Cylinder block Crankshaft bearing Crankshaft bearing
bearing bore for No. 1, 2, 4, 5 for No. 3

Identification color Size mm Identification mark Identification mark or Identification mark or
or mark color color
Yellow or 0 56.994 – 57.000 0 1 or Green 0 or Black

(2.2439 – 2.2441) 1 2 or Yellow 1 or Green
2 3 or None 2 or Yellow

None or 1 56.988 – 56.994 0 2 or Yellow 1 or Green
(2.2436 – 2.2439) 1 3 or None 2 or Yellow

2 4 or Blue 3 or None
White or 2 56.982 – 56.988 0 3 or None 2 or Yellow

(2.2434 – 2.2436) 1 4 or Blue 3 or None
2 5 or Red 4 or Blue

6EN1096

6EN1558

Identification
mark or color

Groove

Upper

Lower

Crankshaft bearing size
identification mark or color



ECF BEARING CAP / BEARING CAP BOLT
INSTALLATION

(1) Install the bearing caps so that their arrows are directed to
the timing belt side.

(2) Before installing the bearing cap bolts, check that the
shank length of each bolt meets the limit.  If the limit is
exceeded, replace the bolt.
Limit (A):  71.1 mm (2.79 in.)

(3) Apply engine oil to the threaded portion and bearing
surface of the bolt.

(4) Tighten the bolts to 25 Nm (2.5 kgm, 18 ft.lbs.) in the
specified tightening sequence.

(5) Make a paint mark on the head of each bolt.
(6) Make a paint mark on the bearing cap at the position 90°

to 100° from the paint mark made on the bolt in the
direction of tightening the bolt.

(7) According to the specified tightening sequence, give a 90°
to 100° turn to each bolt and make sure that the paint
mark on the bolt and that on the cap are in alignment.
Caution
• If the bolt is turned less than 90°, proper fastening

performance may not be expected. When tighten-
ing the bolt, therefore, be careful to give a sufficient
turn to it.

• If the bolt is overtightened (exceeding 100°), loosen
the bolt completely and then retighten it by
repeating the tightening procedure from step (1).

(8) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct. If
the end play exceeds the limit, replace the crankshaft
bearings.
Standard value: 0.05 – 0.25 mm (0.0020 – 0.0098 in.)
Limit: 0.4 mm (0.016 in.)
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EDF OIL SEAL INSTALLATION

EEF SEALANT APPLICATION TO OIL SEAL CASE

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent
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