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11A-1-2 4M4 ENGINE – Specifications

 SERVICE SPECIFICATIONS
mm (in.)

Standard Limit

Glow plug

Glow plug
Resistance

PAJERO
L200

Turbocharger assembly

Turbocharger
Actuator operating pressure
[when operating 1 mm (0.04 in.)]

Turbocharger

Cartridge assembly
Axial play of shaft
Turbine wheel back to turbine back plate 
clearance

Camshaft and valves

Camshaft
End play
Valve clearance (when cold)

Intake
Exhaust

Difference between cam height and base circle
diameter
Intake

PAJERO
L200, PAJERO 2001MODEL

Exhaust
Clearance between valve lifter O.D. and 
cylinder head
Valve spring

Free height
Load [installed height: 38.67 (1.52)]

Out-of-squareness
Valve

Stem diameter
Intake
Exhaust

Sinkage from cylinder head bottom
Intake
Exhaust

Margin
Valve seat angle
Stem-to-guide clearance

Intake
Exhaust

Valve seat
Seat width

Cylinder head
Bottom surface distortion

0.5 �*1, 0.6 �*2

1 �

91 (0.91)*1, 96(0.97)*2

0.057 – 0.103 (0.0022 – 0.0041)
0.39 – 0.83 (0.0154 – 0.0033)

0.10 – 0.18 (0.0039 – 0.0071)

0.2 (0.008)
0.3 (0.012)

9.89 (0.3894)
9.29 (0.3657)
10.19 (0.4012)
0.03 – 0.07 (0.0012 – 0.0028)

48.8 (1.921)
280 N (28.0 kg, 63 lbs.)

Less than 2°

7.96 – 7.97 (0.313 4– 0.3138)
7.93 – 7.95 (0.3122 – 0.3130)

0.75 – 1.25 (0.0295 – 0.0492)
0.95 – 1.45 (0.0374 – 0.0571)
1 (0.04)
45° ± 15’

0.03 – 0.05 (0.0012 – 0.0020)
0.05 – 0.08 (0.0020 – 0.0031)

2 (0.08)

Less than 0.05 (0.0020)

0.3 (0.012)

9.39 (0.3697)
8.79 (0.3461)
9.64 (0.3795)
0.10 (0.0039)

47.8 (1.882)
238 N 
(23.8 kg, 53 lbs.)
4°

7.85 (0.3091)
7.85 (0.3091)

1.5 (0.0591)
1.7 (0.0669)
0.8 (0.0315)

0.10 (0.0039)
0.15 (0.0059)

2.8 (0.110)

0.2 (0.0078)

NOTE
*1: Except from 2001Model
*2: From 2001Model
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11A-1-34M4 ENGINE – Specifications

mm (in.)

Standard Limit

Oil cooler and oil filter

Bypass valve spring
Valve opening pressure

Regulator valve spring
Valve opening pressure

Timing gears, balance shafts

Timing chain elongation
Tension lever

Tension lever-to-tension lever shaft clearance
Balance shaft

Balance shaft-to-balance shaft bush clearance
Idler gear bush LH

Idler gear bush LH-to-idler shaft A clearance
Idler sprocket bush

Idler sprocket bush-to-idler shaft clearance
Backlash between gears

Balance shaft gear RH and oil pump gear
Oil pump gear and crankshaft gear
Crankshaft gear and idler gear/sprocket assembly
Idler gear and idler gear LH assembly
Idler gear LH and balance shaft gear LH
Idler gear and injection pump gear

End play
Balance shaft
Idler gear/sprocket assembly
Idler gear LH assembly

Oil pump

Oil pump
Shaft-to-oil pump case and cover clearance
Difference between gear height and 
oil pump case depth
Gear tooth crest-to-oil pump case clearance

Fuel injection nozzle

Fuel injection nozzle
Fuel injection pressure (valve opening pressure)

Fuel injection pump assembly

Fuel injection pump
Plunger lift (fuel injection timing: 4°ATDC*1, 
6°ATDC*2, 7°ATDC*3, 9°ATDC*4, 12°ATDC*5)

390 ± 29 kPa (4 ± 0.3 kgf/cm2)

490 ± 29 kPa (5 ± 0.3 kgf/cm2)

16.5 (0.643)

0.06 – 0.18 (0.0024 – 0.0071)

0.06 – 0.11 (0.0024 – 0.0043)

0.02 – 0.05 (0.0008 – 0.0020)

0.02 – 0.06 (0.0008 – 0.0024)

0.04 – 0.19 (0.0016 – 0.0075)
0.04 – 0.18 (0.0016 – 0.0071)
0.04 – 0.18 (0.0016 – 0.0071)
0.04 – 0.19 (0.0016 – 0.0075)
0.04 – 0.22 (0.0016 – 0.0087)
0.04 – 0.21 (0.0016 – 0.0083)

0.09 – 0.24 (0.0035 – 0.0094)
0.05 – 0.20 (0.0020 – 0.0079)
0.05 – 0.20 (0.0020 – 0.0079)

0.03 – 0.05 (0.0012 – 0.0020)
0.05 – 0.10 (0.0020 – 0.0039)

0.15 – 0.26 (0.0059 – 0.0102)

15,000 kPa (150 kg/cm2, 2,133 psi)

1 ± 0.03 (0.039 ± 0.0012)

9 (0.36)

0.3 (0.012)

0.16 (0.0063)

0.1 (0.004)

0.1 (0.004)

0.3 (0.012)
0.3 (0.012)
0.3 (0.012)
0.3 (0.012)
0.4 (0.016)
0.4 (0.016)

0.3 (0.012)
0.3 (0.012)
0.3 (0.012)

0.15 (0.0059)
0.15 (0.0059)

0.27 (0.0106)

NOTE
*1: PAJERO Non-turbo
*2: –2002 L200 Non-turbo, and 1994–1996 PAJERO Turbo for EFTA
*3: 2001–PAJERO Turbo without EGR
*4: 2002–L200 Turbo, 2003–L200 Non-turbo, CHALLENGER, 1997–2000 PAJERO Turbo for Hong Kong, 
     1998–2000 PAJERO Turbo for Germany, 1999–2000 PAJERO Turbo for EC, 2001–PAJERO Turbo with EGR
*5: –1997 PAJERO Turbo for Germany, –1998 PAJERO Turbo for EC, 1998–2000 PAJERO Turbo for South-Africa,
      –2000 PAJERO Turbo for General Export
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11A-1-4 4M4 ENGINE – Specifications

mm (in.)

Standard Limit

Piston and connecting rod assembly

Piston
Protrusion

Non-turbo
Turbo

Connecting rod assembly
End play

Connecting rod bearing
Oil clearance

0.55 – 0.77 (0.0217 – 0.0303)
0.45 – 0.67 (0.0177– 0.0264)

0.15 – 0.45 (0.0059 – 0.0177)

0.03 – 0.05 (0.012 – 0.0020)

0.6 (0.024)

0.1 (0.004)
Free span 58.8 max.

Upper crankcase
Cylinder I.D.
Piston and connecting rod assembly-to-upper
crankcase cylinder clearance

Non-turbo
Turbo

Piston and piston pin

Piston pin
Piston pin-to-connecting rod bush clearance
Piston pin-to-piston clearance

Connecting rod

95.00 – 95.03 (3.7401 – 3.7413)

0.04 – 0.05 (0.0016 – 0.0020)
0.07 – 0.08 (0.0028 – 0.0315)

0.03 – 0.05 (0.0012 – 0.0020)
0.007 – 0.021 (0.0003 – 0.0008)

95.25 (3.7500)

0.15 (0.0059)
0.15 (0.0059)

0.1 (0.004)
0.05 (0.0020)

Bend, twist 0.05 (0.0020)
Piston ring

End gap
No.1 ring
No.2 ring

Oil ring
Non-turbo
Turbo

Ring-to-ring groove clearance
No.1 ring

Non-turbo
Turbo

No.2 ring
Non-turbo
Turbo

Oil ring

0.3 – 0.45 (0.0118 – 0.0177)
0.3 – 0.45 (0.0118 – 0.0177)*1

0.4 – 0.55 (0.0157 – 0.0217)*2

0.3 – 0.5 (0.0118 – 0.0197)
0.25 – 0.45 (0.0010 – 0.0177)

0.06 – 0.11 (0.0024 – 0.0043)
0.03 – 0.08 (0.0012 – 0.0031)

0.05 – 0.08 (0.0020 – 0.0031)
0.07 – 0.10 (0.0028 – 0.0039)
0.03 – 0.06 (0.0012 – 0.0024)

0.8 (0.031)
0.8 (0.031)
0.8 (0.031)

0.8 (0.031)
0.8 (0.031)

0.15 (0.0059)
0.15 (0.0059)

0.15 (0.0059)
0.15 (0.0059)
0.15 (0.0059)

NOTE
*1: Except PAJERO 2001Model
*2: PAJERO 2001Model
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11A-1-54M4 ENGINE – Specifications

mm (in.)

Standard Limit

Flywheel

Flywheel

Friction surface runout 0.2 (0.008)
Friction surface distortion
Friction surface height

Non-turbo
Turbo

Less than 0.05 (0.0020)

16.2 (0.638)
22.8 (0.898)

0.2 (0.008)

15.2 (0.598)
21.8 (0.858)

Hydro-Flywheel

Play in circumferential directions
Friction surface runout
Friction surface height

9 (0.35)
0.75 (0.0295)
46.2 (1.819)

Crankshaft and crankcase

Crankshaft
End play
Main bearing-to-crankshaft clearance

No.1, 2, 4 and 5 bearings
No.3 bearing

Bend
Pin and journal

Out-of-roundness
Conicity

Upper crankcase
Upper surface distortion

0.10 – 0.28 (0.0039 – 0.0110)

0.04 – 0.06 (0.0016 – 0.0024)
0.06 – 0.08 (0.0024 – 0.0031)
Less than 0.02 (0.0008)

Less than 0.01 (0.0004)
Less than 0.006 (0.0002)

Less than 0.05 (0.0020)

0.4 (0.016)

0.1 (0.004)
0.1 (0.004)
0.05 (0.0020)

0.1 (0.004)
Main bearing

Free span 73.16 max.
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4ME0367

Removal steps

1. Thermostat cover
DBC 2. Thermostat

3. Bypass pipe
DAC 4. O-ring

5. Thermostat case
DAC 6. O-ring

3

4

5

6

2

1

4
4

2

1

6

4

4 4

3

5

<EXCEPT CHALLENGER FROM 2000MODEL, PAJERO FROM 2001MODEL, L200 FROM 2003MODEL>

<CHALLENGER FROM 2000MODEL, PAJERO FROM 2001MODEL, L200 FROM 2003MODEL>

11A-5-14M4 ENGINE – Thermostat

5. THERMOSTAT

REMOVAL AND INSTALLATION
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NOTES















 

04317

Removal steps

1. Vacuum hose <with EGR>
2. Vacuum pipe <with EGR>
3. EGR pipe <with EGR>
4. Gasket
5. Gasket
6. EGR valve <with EGR>
7. Cover <without EGR>
8. Gasket
9. Relief valve

10. Intake manifold
11. Gasket

*1. Vacuum pipe
*2. Exhaust manifold

<Turbo: EXCEPT PAJERO 2001MODEL> <Non-turbo>

04316

4

9
 11

 10

 11

 

 6

7

8

5

10

11A-11-14M4 ENGINE – Intake Manifold

11.  INTAKE MANIFOLD

REMOVAL AND INSTALLATION
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Removal steps

1. Clamp
2. Air inlet pipe
3. Clamp
4. Air inlet hose
5. Vacuum hose <with EGR>
6. Vacuum pipe <with EGR>
7. EGR pipe <with EGR>
8. Gasket <with EGR>
9. Gasket <with EGR>

10. EGR valve <with EGR>
11. Cover <without EGR>

<Turbo: PAJERO 2001MODEL>

5

*1

4 0.4 2.9

6

10

15

14

*5

4

3

1

2

*3

*4

13

4 0.4 2.9

48 4.8 35

12. Gasket
13. Relief valve
14. Intake manifold
15. Gasket

*1. Vacuum pipe
*2. Exhaust manifold
*3. Rocker cover
*4. Cylinder head
*5. Water outlet pipe

*2

7

11
12

98

11A-11-1a 4M4 ENGINE —Intake Manifold

REMOVAL AND INSTALLATION
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04323

Removal steps

1. Insulator A
2. Insulator B
3. Insulator C
4. Insulator
5. Nut
6. Exhaust manifold
7. Gasket

11A-12-14M4 ENGINE – Exhaust Manifold

12.  EXHAUST MANIFOLD

REMOVAL AND INSTALLATION <NON-TURBO FOR PAJERO>
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13349

Removal steps

1. Insulator A
2. Insulator B
3. Insulator
4. Nut
5. Exhaust manifold
6. Gasket

1

31 3.1 22

2

3

4

5

6

11A-12-2 4M4 ENGINE – Exhaust Manifold

REMOVAL AND INSTALLATION <NON-TURBO FOR L200>
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04324

Removal steps

1. Insulator
2. Insulator A
3. Nut
4. Exhaust manifold
5. Cover <without EGR>
6. Gasket
7. Gasket

7

6

11A-12-34M4 ENGINE – Exhaust Manifold

REMOVAL AND INSTALLATION <FOR PAJERO TURBO>
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4ME0094

Removal steps

1. Insulator
2. Nut
3. Exhaust manifold
4. Gasket

4

31 3.1 22

2
3

1

11A-12-4 4M4 ENGINE – Exhaust Manifold

REMOVAL AND INSTALLATION <FOR CHALLENGER, L200 TURBO>
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11A-13-34M4 ENGINE –Rocker Cover and Cylinder Head Assembly

cBd CYLINDER HEAD GASKET REMOVAL

Caution
� Remove the cylinder head gasket 14 using care not to

scratch the cylinder head assembly 13, crankcase as-
sembly *5 and timing gear case assembly *4.

INSTALLATION SERVICE POINTS

DAC CYLINDER HEAD GASKET INSTALLATION

(1) Choose a cylinder head gasket 14 having an appropriate
thickness that meets the piston protrusion. The following
thicknesses of gaskets are available. They are identified by
the notches at an end of the gasket.
Measure the piston protrusions and calculate their average,
and select an appropriate gasket thickness from the follow-
ing table.
If a piston protrudes 0.03 mm larger than the average, use
one-size thicker gasket.

With turbocharger

Piston protrusion Cylinder head gasket

Average piston
protrusion

Crankcase
identification

mark

Classification Thickness when
tightened

0.475 ± 0.028 mm
(0.0187 ± 0.0011

in.)

A A 
(1 notch)

1.35 ± 0.03 mm
(0.0531 ± 0.0012

in.)

0.532 ± 0.028 mm
(0.0209 ± 0.0011

in.)

B B 
(2 notches)

1.40 ± 0.03 mm
(0.0551 ± 0.0012

in.)

0.589 ± 0.028 mm
(0.0232 ± 0.0011

in.)

C C 
(3 notches)

1.45 ± 0.03 mm
(0.0571 ± 0.0012

in.)

0.646 ± 0.028 mm
(0.0254 ± 0.0011

in.)

D D 
(4 notches)

1.50 ± 0.03 mm
(0.0591 ± 0.0012

in.)

Without turbocharger

Piston protrusion Cylinder head gasket

Average piston
protrusion

Crankcase
identification

mark

Classification Thickness when
tightened

0.575 ± 0.028 mm
(0.0226 ± 0.0011

in.)

A A 
(1 notch)

1.35 ± 0.03 mm
(0.0531 ± 0.0012

in.)

0.632 ± 0.028 mm
(0.0249 ± 0.0011

in.)

B B 
(2 notches)

1.40 ± 0.03 mm
(0.0551 ± 0.0012

in.)

0.689 ± 0.028 mm
(0.0271 ± 0.0011

in.)

C C 
(3 notches)

1.45 ± 0.03 mm
(0.0571 ± 0.0012

in.)

0.746 ± 0.028 mm
(0.0293 ± 0.0011

in.)

D D 
(4 notches)

1.50 ± 0.03 mm
(0.0591 ± 0.0012

in.)
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A B C D

*4

14

13

E

A � D

*5

































Removal steps

DAC 1. Oil filter
2. Oil cooler assembly
3. Nut
4. O-ring
5. Oil cooler element
6. Plug
7. Bypass valve spring
8. Plunger
9. Plug

10. Regulator valve spring

11. Plunger
12. Water drain plug
13. Oil cooler body
14. O-ring
15. Gasket
16. Water seaparate lip

*1: Crankcase assembly
*2: Turbocharger water inlet pipe

15

14

*2

*1

5

13

1

7

6

11
10

12

30 3.0 22

45 4.5 33

20 2.0 14
8

16

25 2.6 19

2

4

45 4.5 33

3

9

11A-15-14M4 ENGINE – Oil Cooler and Oil Filter

15.  OIL COOLER AND OIL FILTER

REMOVAL AND INSTALLATION

RevisedPWEE9409-F        Mitsubishi Motors Corporation Apr. 2002�



11A-15-2 4M4 ENGINE – Oil Cooler and Oil Filter

CLEANING

(1) Check the oil cooler element 5 for deposited carbon and
sludge in oil passage and bypass, and wash it clean in clean-
ing oil, if necessary.

(2) Wash the oil cooler element 5 and the oil cooler cover 12 if
they are much contaminated with scale.

INSPECTION

OIL COOLER ELEMENT

(1) Immerse the oil cooler element 5 in a water tank, with the oil
outlet A closed.  Connect a hose to the engine oil inlet B.

(2) Apply an air pressure of 300 kPa (3 kg/cm2, 43 psi) into the
oil cooler element 5 through the connected hose, and check
for air leaks.

(3) Replace the oil cooler element 5 if it leaks.

INSTALLATION SERVICE POINTS

DAC OIL FILTER INSTALLATION

(1) Clean the surface of the oil cooler body 1 which contacts the
oil filter 2.

(2) Apply a thin coat of engine oil to the gasket A on the oil filter
2.

(3) Holding the gasket A in contact with the oil cooler cover 1,
tighten the cover 5/8 turn (for with turbocharger) or 3/4 turn
(for without turbocharger).
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11A-22-4 4M4 ENGINE – Fuel Injection Pump Assembly

Caution
� If the dent D on the hexagonal section of the cam-

shaft faces upward, the No. 1 piston is at the TDC on
the compression stroke. If not, rotate the crankshaft
one more turn in normal direction.

� Never rotate the crankshaft in reverse direction. It
may cause damage to the timing chain tensioner.
If the crankshaft is accidentally rotated in reverse
direction, remove and reinstall the tensioner accord-
ing to the correct installation procedure.

(4) Make sure that the push rod E of the special tool protrudes
12 mm (0.47 in) from the end of the tool body.
NOTE
Projection of the push rod can be adjusted by the nut F in the
tool body.

(5) Install a dial indicator (small) to the holder G.
(6) Secure the dial indicator with the screw H at the position

where the probe of the indicator contacts the push rod and
the pointer starts moving.
NOTE
Be sure to keep the pointer deflection within 0.5 mm (0.020
in).

(7) Remove the head plug J and gasket K from the fuel injection
pump and install the special tool in that place.

(8) Screw in the special tool up to the position where the pointer
of the dial gauge starts moving.
NOTE
If the above position is difficult to fix, stop screwing within
one turn from the start of the pointer deflection.

(9) Turn the crankshaft clockwise again till No. 1 piston is set 30°
before TDC on the compression stroke.

(10) Zero the dial gauge.
(11) Turn the crankshaft a little (2 to 3°) clockwise and counter-

clockwise and check that the dial gauge still reads “0”.

(12) Set No.1 cylinder piston to the fuel injection timing by turn-
ing the crankshaft clockwise. At this point, read the dial
gauge to measure the valve lift.

Fuel injection timing:
4° ATDC: PAJERO Non-turbo
6° ATDC: –2002 L200 Non-turbo, and 1994–1996 

PAJERO Turbo for EFTA
7° ATDC: 2001–PAJERO Turbo without EGR
9° ATDC: 2002–L200 Turbo, 2003–L200 Non-turbo, 

CHALLENGER, 1997–2000 PAJERO Turbo 
for Hong Kong, 1998–2000 PAJERO Turbo
for Germany, 1999–2000 PAJERO Turbo for
EC, 2001–PAJERO Turbo with EGR
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30°

4ME0024
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11A-24-34M4 ENGINE – Piston and Connecting Rod Assembly

PISTON AND CONNECTING ROD ASSEMBLY AND UPPER
CRANK CASE ASSEMBLY

(1) If the upper crankcase assembly *2 includes a cylinder with
any I.D. measurement exceeding the service limit, proceed
to the following:
Non-turbo engine
Rebore and hone all cylinders to an oversize I.D. and replace
the pistons and piston rings accordingly.
Turbo engine
Replace the upper crankcase assembly *2.
A: Cylinder I.D. measuring position (axial direction of crank-

shaft)
B: Cylinder I.D. measuring position (At right angle with

crankshaft)
C: Piston O.D. measuring position

(2) In any upper crankcase assembly *2 cylinder, if the piston-to-
cylinder clearance is not within the service limit range al-
though the cylinder I.D. measurements conform to the spec-
ification, proceed to the following:
Non-turbo engine
Rebore and hone all cylinders to an oversize I.D. and replace
the pistons and piston rings accordingly.
Turbo engine
Replace the piston and piston ring.

CYLINDER BORING

(1) Select an oversize piston O.D. appropriate to the largest I.D.
cylinder in the crankcase.

(2) There are four piston oversize dimensions available: 0.50
mm and 1.00 mm. Based on the piston O.D. selected from
them, determine a bore size to which the cylinders are re-
bored so that the specified piston-to-cylinder clearance will
be ensured.

(3) Use the following formula when determining the cylinder re-
boring dimension.
Cylinder reboring dimension = Piston O.D. + Piston-to-cylin-
der clearance* – Honing allowance**
*Piston-to-cylinder clearance: 0.04–0.05 mm (0.0016–
0.0020 in.)
**Honing allowance:

Non-turbo engine 0.02 mm (0.0008 in.)
Turbo engine 0.05 mm (0.0020 in.)

NOTE
Use a cubic boron nitride (CBN) tip for boring cylinders of the
turbo-engine.

(4) Bore all cylinders to the dimension obtained and then hone
them to the final size.
Caution
1. Bore the cylinders in the order of No. 2 → No.

4 → No. 1 → No. 3 to avoid deformation of the crank-
case due to heat generated during boring.

2. When honing cylinders, make sure that the resulting
bore dimension is equal to the total of piston O.D.
and piston-to-cylinder clearance. In addition, hone
them to the following specifications:
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11A-24-3a 4M4 ENGINE – Piston and Connecting Rod Assembly

� Honed surface roughness: 2–4 µm
� Crosshatch pattern angle: 15–25°
� Squareness of cylinder bore: 0.05 mm (0.020 in.)

3. Recheck the piston-to-cylinder clearance after ho-
ning.
Standard clearance:

Non-turbo engine 0.04–0.05 mm  (0.0016–0.0020 in.)
Turbo engine 0.07–0.08 mm  (0.0028–0.0032 in.)
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11A-24-3b4M4 ENGINE – Piston and Connecting Rod Assembly

Intentionally blank
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11A-26-2 4M4 ENGINE – Flywheel

Friction Surface Distortion

(1) If the reading exceeds the specified service limit, repair or re-
place the flywheel assembly 4.
Caution
� If the ring gear 5 is found faulty, replace it before the

distortion measurement.

Friction Surface Height

(1) If the measurement is less than the specified serviced limit,
replace the flywheel assembly 4.
A: Friction surface height

Redressing

Caution
� Redress the friction surface, when necessary, so that

it is parallel to the surface B within a tolerance of 0.1
mm (0.04 in.) and its height A is not below the speci-
fied service limit.

HYDRO-FLYWHEEL

(1) Check the color of the portion A on the rear surface of the
flywheel and determine whether the flywheel is usable in
accordance with the table below.
If it is not usable, replace the flywheel assembly 4.

Color Purple Dark blue Light blue Gray

Judge-
ment Usable Non-usable

(2) Measure the play of the flywheel in circumferential direc-
tions as follows:
Measure the distance between the positions to which the
knock pin moves when the flywheel is turned by hand in both
directions.
If the distance exceeds the limit, replace the flywheel
assembly 4.
B: Knock pin
C: Play in circumferential directions
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11A-26-34M4 ENGINE – Flywheel

(3) Measure the runout of the flywheel on the friction surface as
follows:
Push and pull on a part of the flywheel by hand in the axial
directions with a light force [approximately 98N (10kg, 22lbs.)]
to measure the amount of movement of the knock pin.
If the runout exceed the limit, replace the flywheel assembly 4.
D: Friction surface runout

(4) Measure the height of the friction surface.
If the measurement is lower than the limit, replace the
flywheel assembly 4.
E: Friction surface height

INSTALLATION SERVICE POINTS

DAC RING GEAR INSTALLATION

(1) Heat the ring gear 5 at approximately 100°C (212°F) with an
acetylene torch or the like for three minutes.

(2) Install the ring gear 5 over the flywheel 6 with the uncham-
fered side of the tooth crests inward.
A: Chamfered side of tooth crest

AddedPWEE9409-F        Mitsubishi Motors Corporation Apr. 2002�
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SERVICE BULLETIN
QUALITY INFORMATION ANALYSIS

OVERSEAS SERVICE DEPT. MITSUBISHI MOTORS CORPORATION

SERVICE BULLETIN No.: MSB-99E11-505

Date: 1999-11-15 <Model> <M/Y>
Subject: ADDED DESCRIPTION OF TIMING CHAIN

CLEARANCE MEASUREMENT
(EC,EXP) PAJERO
(V10,V20,V30,V40)

99-10

Group: ENGINE Draft No.: 99EN531510

CORRECTION INTERNATIONAL
CAR
ADMINISTRATION
OFFICE

T.NITTA  - PROJECT LEADER
AFTER SALES SERVICE & CS PROMOTION

1. Description:

Under TIMING CHAIN INSTALLATION, a description has been added of the timing chain
clearance measurement.

2. Applicable Manuals:

Manual Pub. No. Language Page(s)
Engine 4M4 Series PWEE9409 (English) 11A-19-9
Workshop Manual PWES9410 (Spanish)

PWEF9411 (French)
PWEG9412 (German)
PWED9413 (Dutch)
PWEW9414 (Swedish)
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!!!!G"""" TIMING CHAIN INSTALLATION

(1) Hold the cam sprocket 1 using the special tool.
Component Parts of Special Tool MH062381-Cam Sprocket Holder
Kit.
A: Nut
B: Washer
C: Spacer
D: Adjusting plate
E: Nut
G: Bolt

(2) Check that the match mark “1” on the idler gear and sprocket
assembly 36 is in alignment with that on the crankshaft gear *3.

(3) Align the match mark “o” on the idler gear and sprocket assembly
36 with the mark link plate H of the timing chain 2.
NOTE
The timing chain 2 has the match mark provided at two places: one
bright white link plate H at one place and a pair of bright white link
plates J at the other.

(4) Place the timing chain 2 around the cam sprocket 1 while aligning
the timing mark “o” on the cam sprocket 1 with the mark link plate J
on the timing chain 2.

(5) Attach the idler washer 35 with the front mark “F” facing outward.

(6) With the stamped lines L on the adjusting plate D and nut E in
alignment, set the cam sprocket 1 in the normal operating position.
Push the tension lever 4 by hand to take up the slack of the timing
chain 2.

(7) Measure the clearance K of the timing chain 2 stretched. If the
reading deviates the specified standard limit, replace the timing
chain.

<Added>
Measurement should be carried out at a narrow
inside area of the timing chain.

4M4 ENGINE – Timing Gear and Balance Shaft 11A-19-9

Standard value: 16.5 mm
Limit: 9.0 mm

<Added>

03892

4ME0366

03891

04570



SERVICE BULLETIN
QUALITY INFORMATION ANALYSIS

OVERSEAS SERVICE DEPT. MITSUBISHI MOTORS CORPORATION

SERVICE BULLETIN No.: MSB-99E11-506REV

Date: 2000-12-30 <Model> <M/Y>
Subject: ADDITIONAL DESCRIPTION OF REUSE OF

BOLT IN PLASTIC AREA
(EC)PAJERO
(V10,20,30,40)

94-10

Group: ENGINE Draft No.: 99EN592316

CORRECTION INTERNATIONAL
CAR
ADMINISTRATION
OFFICE

T.NITTA  - PROJECT LEADER
AFTER SALES SERVICE & CS PROMOTION

NOTE: This service Bulletin replaces the previous S/B MSB-99E11-506

1. Description:

In the following 4M4 engine Workshop Manual, a description has been added of the reuse of bolts
in the plastic area in order to incorporate corrections in the Manual.

2. Applicable Manuals:

Manual Pub. No. Language Page(s)
ENGINE 4M4 Series PWEE9409 (English) 11A-13-4,
Workshop Manual PWES9410 (Spanish) 11A-28-6
Engine & Transmission PWEF9411 (French)

PWEG9412 (German)
PWED9413 (Dutch)
PWEW9414 (Swedish)

3. Details:
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When only the gasket is to be replaced, check the identification mark
stamped on the top of the crankcase assembly *5 and choose the one
with the same classification mark
NOTE:
If no identification mark is stamped, select classification C.
Caution
• If a piston, connecting rod, etc. has been replaced, be sure to

measure the piston protrusion as the replacement may change
the piston protrusion.

!!!! B """" CYLINDER HEAD ASSEMBLY INSTALLATION

03769

(1) Choose a usable cylinder head gasket 14.
(2) Apply an even coat of sealant to the upper part J of the mating

surfaces of the timing gear case assembly *4 and crankcase
assembly *5.

(3) Within three minutes after the application of sealant, install the
cylinder head assembly 13, with the cylinder head gasket 14
attached, to the crankcase assembly *5.
Caution
• Prior to applying sealant, make sure that the surfaces to

be coated are clean and free of slush and other foreign
matters.

• When installing the cylinder head assembly, be sure that
sealant J is in place.

• After the cylinder head assembly is installed, wait for at
least one hour before starting the engine.

(4) If the cylinder head bolts 11 were loosened or removed after
installing the cylinder head assembly, be sure to replace the
existing sealant with a fresh coat.

03764

(5) Tighten the cylinder head bolts 11, M12 bolts of Q through y and
M8 bolts of u and i, in the sequence of the following steps:
Tightening bolts Q-y
(a) Fit the washer 12 on each cylinder head bolt 11, with its shear

droop side K facing in the direction shown in the illustration.
(b) Apply a thin coat of engine oil evenly to the threaded part of

each of the cylinder head bolts 11 and tighten them to 100 Nm
(10 kgm, 72 ft.lbs. in the direction shown in the illustration.

(c) Loosen the tightened cylinder head bolts 11 in the reverse
sequence, and retighten them to 50 Nm (5 kgm, 36 ft.lbs.) in
the sequence of the numbers shown.

(d) Then, tighten the cylinder head bolts 11 further by giving them
an additional ¼ turn (90°) in the specified sequence.

(e) Finally, give the cylinder head bolts 11 another ¼ turn (90°).

Tightening bolts u and i
After the tightening of bolts Q through y is finished, tighten
the u and i to the specified torque.

11A-13-4 4M4 ENGINE – Rocker Cover and Cylinder Head Assembly

A on the following page added
here.

B on the following
page added here.
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21229

Caution
• If the cylinder head bolt 11 is to be reused, make

sure that punch mark D is placed on the head of the
cylinder head bolt every time the bolt is reused.
The number of punch marks denotes how many
times the bolt has been reused in the plastic

• If the bolt to be tightened has three punch marks on
its heads, replace the bolt.

<Added> B
Caution
Because cylinder head bolts 11 are fastened by the
plastic zone fastening method, do not tighten further
after they have been tightened at the specified angle.

<Added> A
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03739

END PLAY OF CRANKSHAFT
(1) If the end play exceeds the specified service limit, replace the trust

plates 18 and 25 with oversize thrust plates.

Thrust plate installation:
<Available oversizes>
+0.15 mm (+0.0059 in.), +0.30 mm (+0.0118 in.), +0.45 mm
(+0.0177 in.)

03742

!!!! F """" BOLT / MAIN CAP BOLT INSTALLATION
(1) Apply a thin coat of engine oil to the main bearing cap bolts 15, and

tighten them to 20 Nm (2 kgm, 14 ft.lbs.) in the sequence of
numbers t – S shown in the illustration.

(2) Then, tighten the bolts ¼ turn (90 deg.) in the sequence of numbers
shown.

(3) Give them an additional ¼ turn (90 deg.) in the same way as above.
(4) After the main bearing cap bolts 15 are all tightened, tighten the

bolts 14 to the specified torque in the sequence of numbers Q-r
shown in the illustration.

!!!! G """" FRONT PLATE INSTALLATION

03740

(1) Apply an even bead of sealant A without break to the crankcase
assembly 13 where indicated in the illustration. [Bead diameter:
2 ± 1 mm (0.08 ± 0.04 in.)]

(2) Install the front plate 2 to the crankcase assembly 13 within
15 minutes after the application of sealant A.

Caution
• Be sure that the surface to be coated with sealant A is clean

and free of slush and other foreign matters.
• When installing the front plate, use care that the surroundings

are not smeared with sealant A.
• After the front plate is installed, wait for at least one hour

before starting the engine.
• The bolt 1 that holds the front plate 2 is also used to secure

the timing gear case. Attach the front plate 2 with a temporary
bolt until the timing gear case is installed.

28966

Caution
• If the main cap bolts 2 are to be reused, make sure that

punch mark A is placed on the head of each of the main
cap volts every time the bolts are reused.
The number of punch marks denotes how many times the
bolts have been reused in the plastic area.

• If the bolt to be tightened has three punch marks on its
head, replace the bolt.

11A-28-6 4M4 ENGINE – Crankshaft and Crankcase

Caution
Because main cap bolts 2 are fastened by the plastic
zone fastening method, do not tighten further after they
have been once tightened.

<Added>

<Added>
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OVERSEAS SERVICE DEPT. MITSUBISHI MOTORS CORPORATION

SERVICE BULLETIN No.: MSB-00E11-508

Date: 2001-07-25 <Model> <M/Y>
Subject: ADDITION AND CORRECTION OF

INFORMATION ON BORING PROCEDURE FOR
4M40 ENGINE CYLINDERS

(EC)PAJERO/
MONTERO(V10-40)

94-01

Group: ENGINE Draft No.: 00EN600518

CORRECTION INTERNATIONAL
CAR
ADMINISTRATION
OFFICE T.MASAKI-MANAGER

TECHNICAL SERVICE PLANNING

1. Description:

It was found that the following workshop manual included some incorrect descriptions and missing
information about the cylinder boring procedures for 4M40 turbo-charged engine; they should
have the information on the boring tool tip to be used when boring the cylinder added and the
information on the oversize pistons available corrected.

2. Applicable Manuals:

Manual Pub. No. Language Page(s)
ENGINE 4M4 PWEE9409 (English) 11A-24-3
WORKSHOP MANUAL PWES9410 (Spanish)

PWEF9411 (French)
PWEG9412 (German)
PWED9413 (Dutch)
PWEW9414 (Swedish)
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PISTON AND CONNECTING ROD ASSEMBLY AND
UPPER CRANK CASE ASSEMBLY
(1) If the upper crankcase assembly *2 includes a cylinder with any

I.D. measurement exceeding the service limit, proceed to the
following:
Non-turbo engine
Rebore and hone all cylinders to an oversize I.D. and replace the
pistons and piston rings accordingly.
Turbo engine
Replace the upper crankcase assembly *2.
A: Cylinder I.D. measuring position (axial direction of 

crankshaft)
B: Cylinder I.D. measuring position (At right angle with 

crankshaft)
C: Piston O.D. measuring position

(2) In any upper crankcase assembly *2 cylinder, if the piston-to-
cylinder clearance is not within the service limit range although the
cylinder I.D. measurements conform to the specification, proceed
to the following:
Non-turbo engine
Rebore and hone all cylinders to an oversize I.D. and replace the
pistons and piston rings accordingly.
Turbo engine

Replace the piston .

CYLINDER BORING
(1) Select an oversize piston O.D. appropriate to the largest I.D.

cylinder in the crankcase.
(2) There are four piston oversize dimensions available: 0.25 mm 0.50

mm 0.75 mm and 1.00 mm. Based on the piston O.D. selected
from them, determine a bore size to which the cylinders are
rebored so that the specified piston-to-cylinder clearance will be
ensured.

(3) Use the following formula when determining the cylinder reboring
dimension.
Cylinder reboring dimension = Piston O.D. + Piston-to-cylinder
clearance* - Honing allowance**
*Piston-to-cylinder clearance: 0.04 - 0.05 mm (0.0016 - 0.0020 in.)
**Honing allowance: 0.02 mm (0.0008 in.)

(4) Bore all cylinders to the dimension obtained and the hone them to
the final size.
Caution
1. Bore the cylinders in the order of No. 2 → No. 4 → No. 1 →

No.3 to avoid deformation of the crank-case due to heat
generated during boring.

2. When honing cylinders, make sure that the resulting 
bore dimension is equal to the total of piston O.D. and 
piston- to-cylinder clearance. In addition, hone them to 
the following specifications:
• Honed surface roughness: 2 - 4 µm
• Crosshatch pattern angle: 15 - 25°
• Squareness of cylinder bore: 0.05 mm (0.020 in.)

3. Recheck the piston-to-cylinder clearance after honing.
Standard clearance: 0.04 – 0.05 mm (0.0016 - 0.020 in).

3. Details:
4M4 ENGINE – Piston and Connecting Rod Assembly 11A-24-3

20 mm
(0.8 in.)
80 mm
(3.2 in.)
130 mm
(5.12 in.)

*2

58.6 mm
(2.3 in.)

05158

03375

<Deleted>

<Deleted>

<Deleted>

<Added>
two

<Changed>

<Deleted>

<Deleted>

<Incorrect>

<Incorrect>

** Honing allowance
Non-turbo engine 0.02 mm (0.0008 in.)
Turbo engine 0.05 mm (0.0020 in.)

NOTE
• When boring cylinders of

turbo-charged engines,be sure to use
a cubic boron nitride (CBN)

Standard clearance
Non-turbo engine 0.04 – 0.05 mm

(0.0016 – 0.0020 in.)
Turbo engine 0.07 – 0.08 mm

(0.0028 – 0.0032 in.)

<Correct>

<Added>

<Correct>

and piston ring
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