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11E-2 ENGINE <2.4L> — General Information
GENERAL INFORMATION riooototss
I Items Specifications
Type In-line OHV, SOHC
Number of cylinders 4
Bore mm(in.) 86.5(3.41)
| stroke mmin.) 100(3.94)
I Piston displacement cm3(cu.in.) 2,351(143.4)
Compression ratio 9.5
Firing order 1-3-4-2
Counterbalance shaft Equipped ' !
Valve timing Intake valve Opens 18" BTDC
Closes 58" ABDC
Exhaust valve | Opens 58" BBDC g
Closes 18" ATDC
Lubrication system Pressure feed-full flow filtration "

LUBRICATION SYSTEM

Oil filter
Qil

switch

pressure E Camshaft

.L..mi Relief valve

[

Crankshaft

Qil
screen
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ENGINE <2.4L> - Service Specifications/Sealants

= gAY
SERVICE SPECIFICATIONS F U Donesbsa
ltems Standard value Limit
Drive belt Tension N (Ibs.) | When checked 245 - 490 (55.1 - 110.2) | - ,
(For genera- When a new belt is installed 490 - 686 (110.2 — 154.3) ©
tor) When a used belt is installed 392 (88.2) o
Deflection Whenchecked 9.0 - 11.5 (.35 - .45) -
mm (in.) When a new belt is installed 7.5-9.0 (.30 ~.35) ’
<Reference When a used belt is installed 10.0 (.39)
value>
Drive belt Tension N (Ibs.) | When checked 245 - 490 (55.1 - 110.2) | -
(For power When a new belt is installed 490 - 686 (110.2—- 154|. 3)
Sherﬁ“f)‘g When a used belt is installed 343 — 441 (77.2 - 99.2)
Pump Deflection Whenchecked 55 -28.0(.22~-.32) -
mm (in.) When a new belt is installed 45 -55(.18~.22)
When a used belt is installed 6.0 - 70 (.24 - .28)
Drive belt Tension N (Ibs.)|When checked 255 - 333 (57.3 - 75.0) -
For AIC When a new belt is installed 382 - 441 (86.0 - 99.2)
>0mpressor) When a used belt is installed 255 — 333 (57.3 - 75.0)
Deflection Whenchecked 6.5—-7.5(.26—~.30) -
mm (in.) When a new belt is installed 5.5 -6.0 (.22 ~.24)
When a used belt is installed 6.5 — 7.5 (.26 ~ .30)
3asic ignition timing at idle 5°BTDC + 3" - N
Actual ignition timing at idle Approx. 10° BTDC -
>urb idle speed r/min 750 + 100
>0 contents % 0.5 or less
1C contents ppm 100 or less -
>ompression pressure (at 250 — 400 r/min) kPa (psi) 1,350 (192) min: 1,020 (145)
>ompression pressure difference of all cylinder kPa (psi) max. 100 (14)
ntake manifold vacuum kPa (in. Hg) min. 60 (18)
ylinder head bolt length mm (in.) 99.4 (3.91)
\uto tensioner push rod movement mm (in.) Within 1 (.04)
“iming belt tension torque Nm (ft.ibs) 3.5 (2.6) -
\uto tensioner rod protrusion mm (in.) 3.8-4.5 (.150-.177)|—
“iming belt B tension mm (in.) 5-7(20-.28)
SEALANTS ! yrovosotss
Items Specified sealant

Oil pan, cylinder block and thermostat case assembly MITSUBISHI GENUINE PART MD970389 or equivalent

Flywheel bolt or drive plate bolt 3M Stud locking 4170 or equivalent
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11E-4

ENGINE <2.4L> — Special Tools

SPECIAL TOOLS EESNE
Tool Tool number and name | Supersession Application )
@@ MB991502 MB991 502 Idle speed inspection
Q//’ A .Scan tool
, (MUT-II)
; 8991502
; ROM pack
I
8991325 ‘
MD998443 MD998443-01 Supporting of the lash adjuster ]
Lash adjuster holder to prevent it from falling when
rocker shaft assembly is re- -
moved or installed
MDg9871 3 MD998713-01 Camshatft oil seal installation
Canshaft oil seal in-
staller
MD998727 MD998727-01 Oil pan removal
? Oil pan gasket cutter
MB990767 MB990767-01 Holding camshaft sprocket or
S End yoke holder crankshaft pulley when loosen-
€49 ing and tightening of bolt.
/ Use with MD998754, MD998719
MD998719 or MIT308239 Supporting the crankshaft pulley |
MDg98754 when crankshaft bolt and pulléy :
Crankshaft pulley are removed or reinstalled.
holder Use together with MB980767
® ® Camshaft pulley supporting
MD998781 General service tool Flywheel <M/T> or drive plate

Flywheel stopper

<A/T> supporting
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ENGINE <2.4L> - Special Tools 11E-5

Tool Tool number and name| Supersession Appllcatién
MD998776 MD998776-01 Crankshaft rear oil seal installa:
Crankshatt rear oil tion
(@ seal installer
MB990938 MB890938-01
Handle
8990938
GENERAL SERVICE | MZ203827-01 Supporting engine assembly
TOOL when removing and installing
MZ203827 transaxle
Engine lifter
2203827
MD998767 MD998752-01 Auto tensioner installation
Tensioner pulley
wrench
MD998778 General service tool Crankshaft sprocket removal
2 .{é Crankshaft sprocket Y
2 & puller
@ s /
MB991 654 - Removal and installation of
Cylinder head bolt cylinder head bolt
wrench (12)
8991654
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11E-6 ENGINE <2.4L> - Troubleshooting R

TROUBLESHOOTING —

Symptom Probable cause Remedy
Compression too low Cylinder head gasket blown Replace gasket
Piston ring worn or damaged Replace rings
Piston or cylinder worn Repair or replace piston and/or cylinder
block i b
Valve seat worn or damaged Repair or replace valve and/or seat ring
Oil pressure drop Engine oil level too low Check engine oil level
Oil pressure switch faulty ‘Replace o,QI, pressure swi;ph -
Qil filter clogged Install new filter
Oil pump gears or cover worn Replace gears and/or cover
Thin or diluted engine oil Change engine oil to correct viscosity
Oil relief valve stuck (open) Repair relief valve
Excessive bearing clearance Replace bearing s" i
Oil pressure too high Oil relief valve stuck (closed) Repair relief valve
Noisy valves Incorrect lash adjuster Bleed air or replace lash adjuster
Thin or diluted engine oil (low oil pressure) Change engine oil
Valve stem or valve guide worn or damaged Replace valve and/or guide
Connecting rod noise/ | Insufficient oil supply Check engine oil level
main bearing noise
Low oil pressure Refer to “Oil pressure drop”
Thin or diluted engine oil Change engine oil T
Excessive bearing clearance Replace bearings
Timing belt noise Incorrect belt tension Adjust belt tension and/or replace tim-
ing belt
Zxcessive engine rol- Loose engine roll stopper (Front, Rear) Retighten
ing and vibration
Loose transaxle mount bracket Retighten
Loose engine mount bracket Retighten
Loose center member Retighten
Broken transaxle mount insulator Replace
Broken engine mount insulator Replace
Broken roll stopper insulator Replace
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ENGINE <2.4L> - On-vehicle Service 1E-7

ON-VEHICLE SERVICE 11100090234

DRIVE BELT TENSION CHECK AND
ADJUSTMENT

GENERATOR DRIVE BELT TENSION CHECK

Use the belt tension gauge to check belt tension at the shown
point or check deflection by applying 98 N (22 Ibs.) to the
shown point. ot

GENO596 Standard value:

Tension: 245 — 490 N (55.1 = 110.2 Ibs.)
Deflection <Reference, value>:

9.0 - 11.5 mm (.35 -.45in.)

i

98 N (22 Ibs.)

Generator

pulley
Crankshaft
pullev 0140164

GENERATOR DRIVE BELT TENSION ADJUSTMENT

1. Loosen the nut of the generator pivot bolt.

2. Loosen the lock bolt.

3. Turn the adjusting bolt to adjust the belt tension or deflec-
tion to the standard value.

Standard value:

Items When a new belt is When a used belt is
installed installed

Tension 490-686 392

N (Ibs.) (110.2-154.3) (88.2)

Deflection 7.5-9.0 10.0

mm (in.}) (.30-.35) (.39)

<Reference

value>

4 Tighten the nut of the generator pivot bolt.
Tightening torque: 23 Nm (17 ft.Ibs.)

5. Tighten the lock bolt.
Tightening torque: 23 Nm (17 ft.Ibs.)

6. Tighten the adjusting bolt.
Tightening torque: 10 Nm (7 ft.lbs.)
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11E-8

ENGINE <2.4L>—- On-vehicle Service

—<, 98 N (22Ibs.)
Water pump pulley

Power steering
pump pulley
A01C0026

POWER STEERING PUMP DRIVE BELT TENSION

CHECK

11100110138

Use the belt tension gauge to check belt tension at the shown
point or check deflection by applying 98 N (22 Ibs.) to the

shown point.

Standard value:

Tension: 245 = 490 N (55.1 = 110.2 Ibs.)
Deflection: 5.5 = 8.0 mm (.22 -~ .32 in.)’

POWER STEERING PUMP DRIVE BELT TENSION

ADJUSTMENT

1. Loosen power steering pump fixing bolt (A B C,D).
2. Move power steering pump, tension belt moderately and

adjust tension.

Standard value:

[tems When a new belt is | When a used belt is
installed instal!ed

Tension 490-686 343-4471

N (Ibs.) (110.2-154.3) (77.2-99.2)

Deflection 45-55 6.0-7.0

mm (in.) (.18-.22) (.24~.28)

Crankshiaft
pulley
A/C pulley

B0O1X0101

3. Tighten fixing bolt (A).
Tightening torque: 28 Nm (21 ftlbs)
4. Tighten the remaining fixing bolts (B, C and D).
Tightening torque:
Bolt B and D 28 Nm (21 ft.Ibs.)
Bolt € 22 Nm (16 ft.Ibs.)
5. Check the belt deflection amount and readjust if neces-
sary.
Caution
This check should be carried out after turning the
crankshaft one full rotation or more in the forward
direction (to the right).

A/C COMPRESSOR DRIVE BELT TENSION CHECK
11100100008

Use the belt tension gauge to check belt tension at the shown
point (a) or (b), or check deflection by applying 98 N (22
Ibs.) to the shown point.

Standard value:

Tension: 255 — 333 N (57.3 = 75.0 Ibs.)
Deflection: 6.5 = 7.5 mm (.26 —.301in.)

TSB Revision |




ENGINE <2.4L> — On-vehicle Service

‘11E-9

A/C COMPRESSOR DRIVE BELT TENSION ADJUSTMENT

1. Loosen tension pulley fixing nut A.

2. Adjust belt tension with adjusting bolt B.
Standard value:

When a used belt is

ltems When a new belt is

installed installed
Tension 382-411 255-333
N (Ibs.) (86.0-99.2) (57.3-75.0)
Deflection 5.5-6.0 8.5-7.5
mm (in.) (.22-.24) (.26~-.30)

3. Tighten fixing nut A.

1

N

S UTAW

6ELO033

Tightening torque: 23-26 Nm (17-20 ft.lbs.)

Check the belt deflection amount and readjust if neces-

sary.

Caution

This check should be carried out after turning the

crankshaft one full rotation or more in the forward
direction (to the right).

IGNITION TIMING CHECK
Before inspection and adjustment set vehicle in the follow-

ing condition.

11100170198

e Engine coolant temperature: 80-95°C (176—-203°F)
e Lights, electric cooling fan and all accessories: OFF

Transaxle: Neutral (P range on vehicles with A/T)
. Turn the ignition switch to OFF and connect the scan
tool to the data link connector.

. Set up a timing light.
. Start the engine and run at idle.
. Select No. 22 of the SCAN TOOL DATA LIST.

Check that engine idle speed is within the standard value.
Standard value: 750 + 100 r/min
7. Select No. 17 of the SCAN TOOL ACTUATOR TEST.

Check that basic ignition timing is within the standard

value.

Standard value: 5° BTDC + 3°

If the basic ignition timing is outside the standard value,
inspect the MFI components by referring to GROUP 13A
— Troubleshooting.

TSB Revision




11E-10

ENGINE <2.4L> — On-vehicle Service N

10. Press the scan tool clear key (select a forced driving
cancel mode) to release the ACTUATOR TEST

NOTE

If the test is not cancelled, a forced driving will continue
for 27 minutes. Driving under this condition may damage
the engine.

11. Check that the actual ignition timing is at the standard
value.

Standard value: Approx. 10° BTDC

NOTE

1. Ignition timing is variable within about +7°, even under
normal operating.

2. And it is automatically further advanced by about
5° from 10° BTDC at higher altitudes.

CURB IDLE SPEED CHECK 11100190392

1. Before inspection and adjustment, set vehicles in the
following condition.
e Engine coolant temperature: 80-95°C (176-203°F)
e Lights, electric cooling fan and all accessories: OFF
e Transaxle: Neutral (P range on vehicles with A/T)
2. Turn the ignition switch to OFF and connect the scan
tool to the data link connector.
3. Select No. 17 of the SCAN TOOL ACTUATOR TEST
4. Check the basic ignition timing.

Standard value: 5° BTDC #+ 3°

5. Run the engine at idle for 2 minutes.
6. Select No. 22 of the SCAN TOOL DATA LIST.
7. Check the curb idle speed.

Standard value: 750 = 100 r/min

NOTE
The idle speed is controlled automatically by the idle air

control system.

8. If the idle speed is outside the standard value, check
the MFI components by referring to GROUP 13A - Trou-
bleshooting.

IDLE MIXTURE CHECK 11100210302

1. Before inspection, set vehicles in the following condition:
e Engine coolant temperature: 80-95°C (176—203°F)
e Lights, electric cooling fan and all accessories: OFF
o Transaxle: Neutral (P range on vehicles with A/T)

2. Turn the ignition switch to OFF and connect the scan
tool to the data link connector.

3. Select No. 17 of the SCAN TOOL ACTUATOR TEST.

4. Check that the basic ignition timing is within the standard
value. o

Standard value: 5°BTDC £ 3°

TSB Revision




ENGINE <2.4L> — On-vehicle Service ME-11

{ Crankshatt
position sensor
connector

=
T

6ENTIO2

5.- Run the engine.
8. Set the CO, HC tester.
7. Check the CO contents and the HC contents at idle.

Standard value:
CO contents: 0.5% or less
HC contents: 100 ppm or less

8. If the standard value is exceeded, check the following
items:
e Diagnostic output
e Closed-loop control (When the closed-loop control
is carried out normally, the output signal of the heated
oxygen sensor repeats between 0-400 mV and
600—1,000 mV at |dle) .
° Fuel pressure
® Injector
e Ignition coil, spark plug cable, spark plug
e EGR system and the EGR. vaive' leak.
Evaporative emission control system
Compression pressure ,

NOTE s Co

Replace the three-way catalyst whenever the CO and
HC contents do not remadin inside the standard value.
(even though the result of the” inspection is normal on

all items.)

COMPRESSION PRESSURE CHECK 11100260147

1. Before inspection, check that the engine oil, starter and
battery are normal. Also, set the vehicle to the following
condition:

e Engine coolant temperature: 80-95°C (176-203°F)
e Lights, electric cooling fan and all accessories: OFF
e Transaxle: Neutral (P range on vehicles with A/T)
2. Disconnect the spark plug cables.
3. Remove all of the spark plugs.

kS

4. Disconnect the crankshaft position sensor connector.

NOTE . . .
Doing this will prevent the engine control unit from carrying

out ignition and fuel injection.

TSB
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11E-12

ENGINE <2.4L> — On-vehicle Service

%’senons

Tachometer
Paper clip

GENI249

5. Cover the spark plug hole with a shop towel etc., and
after the engine has been cranked, check that no foreign
material is adhering to the shop towel.

Caution

1. Keep away from the spark plug hole when crank-
ing.

2. If compression is measured with water, oil, fuel,
etc., that has come from cracks inside the cylinder,
these materials will become heated and will gush
out from the spark plug hole, which is dangerous.

6. Set compression gauge to one of the spark plug holes.
7. Crank the engine with the throttle valve fully open and
measure the compression pressure.

Standard value (at engine speed of 250-400 r/min):
1,350 kPa (192 psi)

Limit (at engine speed of 250—-400 r/min):
Min. 1,020 kPa (145 psi)

8. Measure the compression pressure for all the cylinders,
and check that the pressure differences of the cylinders
are below the limit.

Limit: Max. 100 kPa (14 psi)

9. lf there is a cylinder with compression or a compression
difference that is outside the limit, pour a small amount
of engine oil through the spark plug hole, and repeat
the operations in steps 7 and 8.

(1) If the compression increases after oil is added, the
cause of the malfunction is a worn or damaged piston
ring and/or cylinder inner surface.

(2) If the compression does not rise after oil is added,
the cause is a burnt or defective valve seat, or pressure
is leaking from the gasket.

10. Connect the crankshaft position sensor connector.

11. Install the spark plugs and spark plug cables.

12. Use the scan tool to erase the diagnostic trouble codes,
or disconnect the negative battery cable for;more than
10 seconds and reconnect it.

NOTE
This will erase the diagnostic trouble code resulting from
the crankshaft position sensor connector being discon-

nected.

MANIFOLD VACUUM CHECK 11100270317

1. Before inspection, set vehicles in the following condition:

e Engine coolant temperature: 80-95°C (176—-203°F)

. ng?is, electric cooling fan, and accessories: OFF
e Transaxle: Neutral (P range on vehicles with A/T)

2. Set up the tachometer or connect the scan tool to the
data link connector.
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ENGINE <2.4L> — On-vehicle Service’ 11E-13

GENT103

Good

MAX

MIN

Q1R0340

High
pressure
chamber

7ENO392

3. Attach a three-way joint to the vacuum hose connected
between the intake manifold plenum and the fuel pressure
solenoid valve and connect a vacuum gauge.

4. Start the engine, and check that the curb idle speed is
within the standard value range.

Standard value: 750 + 100 r/min
5, Check the manifold vacuum.
Limit: Min. 60 kPa (16 in.Hg)

LASH ADJUSTER CHECK 11100290252

NOTE
If an abnormal noise (rattling noise) probably caused by the |
lash adjusters is heard and the noise does not stop, check

as follows.

1. Check the engine oil, and if required, refuel or replace
it.

NOTE

e If the amount of the engine oil is insufficient, air will
be sucked in from the oil strainer and mix in the oil
passage.

e If the amount of the engine oil is more than- the
specified amount, it will be stirred by the crankshaft
to make a lot of air mix in the oil.

e If the oil is deteriorated, it will not easily separate
from air and the amount of air mixed in the oil will
increase.

]

If the air which has mixed in the oil due to the above
causes enters the high-pressure chamber in the lash
adjusters, the air in the high-pressure chamber will be
pressurized during opening of the valve, which causes
the lash adjusters to shrink excessively, and an abnormal
noise will be generated when the valve is closed. This
is the same phenomenon as the one when the valve
clearance has been excessively adjusted by mistake. In
this case, if the air which has entered the lash adjusters
is bled, things will be normalized.

2. Start the engine and perform gentle racing? several times

(less than 10 times.)

If the abnormal noise stops by racing, the air is bled

from the high pressure chamber of the lash adjusters

and the function of the lash adjusters is normalized.

). After raising the engine speed from idling to 3,000
r/min gradually (in 30 seconds), drop the speed
gradually (in 30 seconds) to idling.

TSB Revision I




11E-14

ENGINE <2.4L> - On-vehicle Service

3.

NOTE )

If the vehicle is parked on a slope for long, the oil
in the lash adjusters will be decreased and ‘air may
enter the high-pressure’ chamber when the vehicle
is started.

After the vehicle is parked for long, air may enter
the high-pressure chamber because, the oll in the
oil passage will be gone and it will take a time before -
the oil is supplied to the lash adjusters.

If an abnormal noise does not stop by racing, check the
lash adjusters according to the following procedures.

(1) Stop the enaine. ,
(2) Setthe No.1 cylinder of the engine to the compression

top dead center.

(3) Push the rocker arm indicated by the white arrow

mark as shown in the illustration at left and check
whether or not the arm lock goes down.

(4) Turn slowly the crankshaft 360° clockwise.
(5) Check the rocker arm indicated by the black arrow

mark as shown in the illustration at left same as above

3).
(6) I<f 2[he rocker arm can be lowered easily when the

part of the rocker arm which is directly above the

top of the lash adjuster is pressed, the lash adjuster

is defective and should be replaced with a new part.

Furthermore, when replacing the lash adjuster, bleed

all of the air from the lash adjuster and then install.

After this, check that there is no problem by checking

in steps (1) to (5).

NOTE

e A leak-down test can be carried out to accurately
determine whether the lash adjuster is defective
or not.

e For the procedures for the leak-down test and
air bleeding of the lash adjuster, refer to P. 11 F-32.

Furthermore, if the rocker arm feels extremely stiff
and cannot be lowered when it is pressed, the lash
adjuster is normal, so investigate'for some other cause
of the abnormality.
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ENGINE <2.4L> - Engine Assembly 11 E<15

ENGINE ASSEMBLY 11200100411
REMOVAL AND INSTALLATION
Pm-removal Operation  Post-installation Operation
e Fuel Line Pressure Releasing o Radiator Installation
(Refer to GROUP 13A - On-vehicle Service.) (Refer to GROUP 14 - Radiator.)
e Hood Removal e Transaxle Assembl{J Installation
. Enlglne Coolant Draining (M/T: Refer to GROUP 22A - Transaxle Assemblyg
efer to GROUP 00 - Maintenance Service.) (AT: Refer to GROUP 23A -Transaxle Assembly
. Transaxle Assembly Removal . Eanlne Coolant Supplying
éM/T Refer to GROUP 22A ~Transaxle Assembly. efer to GROUP 00 - Maintenance Service.)
A/T: Refer to GROUP 23A ~ Transaxle Assembly. . Hood Installation
o Radiator Removal (Refer to GROUP 14 -Radiator. o Accelerator Cable Adjustment
o Under Cover Removal (Refer to GROUP 17 - On-vehicle Service.)
(Refer to GROUP 42 - Under Cover.) o Under Cover Installation
(Refer to GROUP 42 - Under Cover.)

 Drive Belt Tension Adjustment
<Power Steering, A/C>

6 28 Nm
29 Nm 21 ft.lbs.
16 ft.Ibs.

28 Nm ‘ .
21 ft.lbs. 23-26 Nm

17-20 ft.lbs.

AO1X0194

Removal steps

1. Power steering pressure switch 5. Generator
(Refer 16 GROUP 16 - Generator.)

connector
2. Generator connectors 4A)p 6. Power steering pump Connection
3. Oil pressure switch connector 4B) 7. A/IC compressor connection

4. Oil pressure gauge unit connector

TSB Revision
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ENGINE <2.4L> — Engine’ Assémbly

4.9Nm
3.6 ftlbs.

1 2 \ //’“‘“n,""

8. Accelerator cable connection
9. Idle air control motor connector
10. Heated oxygen sensor connector
11. Engine coolant temperature gauge
unit connector
12. Engine coolant temperature sensor
connector
13. Ignition power transistor connector
14. Throttle position sensor connector
15. Capacitor connector
16. Manifold differential pressure
sensor connector
17. Injector connectors
18. Ignition coil connector
19. Camshaft position sensor connector

Engine oil

TR

01X0404

¢ 00005323

e

20. Crankshaft position sensor
connector

21. Air conditioning compressor
connector

22. Evaporative emission purge sole-
noid valve eonneeétor *

23. Control wiring harness

24. Brake booster vacuum hose
connection

PpC 25. High-pressure fuel ;hose connection

26. Fuel return hose connection

27. Water nose A connection

28. Water hose B connection

29. Vacuum hoses connection
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ENGINE <2.4L> - Engine Assembly

11E-17

67 Nm
49 ft.lbs.

f 98-118 Nm
72-87 ft .Ibs.

33 ft.ibs.

AOTX0J87

34 Nm
28 ftibs.

30. Front exhaust pipe connection
31. Gasket
«4C)p pB¢ 32. Engine mount bracket assembly

4Dp A4 33. Engine assembly
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11E-18 ___ENGINE '<2.4L> — Engine Assembly

MZ203827

_—B12X0205

REMOVAL SERVICE POINTS

4Ap POWER STEERING PUMP REMOVAL

Rernove the power steering pump from the bracket with the
hose attached.

NOTE

Place the removed power steering pump in a place where
it will not be a hindrance when removing and installing the
engine assembly, and tie it with a cord.

4Bp A/IC COMPRESSOR REMOVAL

Disconnect the A/C compressor connector and remove the
compressor from the compressor bracket with the hose still

"attached.

NOTE:

Place the removed A/C compressor in a place where it will
not be .a hindrance when removing and installing the engine
assembly, and tie it with a cord.

Caution T
Do not bend the joint between the A/C hose and the A/C

pipe by force.

«4CPp enGINE MOUNT BRACKET AsS EmB LY
REMOVAL ) el

(1) Support the engine with a garage jack: " *

(2) Remove the special tool which was attached when the
transaxle assembly was removed.

(3) Hold the engine assembly with a chain block or similar
tool.

(4) Place a garage jack against the engine oil pan with a
piece of wood in, between, jack up the engine so that
the weight of the engine is no longer being applied to
the engine mount bracket assembly, and then remove
the engine mount bracket assembly.

D) ENGINE ASSEMBLY REMOVAL

After checking that all cables, hoses and harness connectors,
etc., are disconnected from the engine, lift the chain block
slowly to remove the engine assembly upward from the engine
compartment. et

V! (L3N BRI ki
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ENGINE <2.4L> — Engine Assembly 11E-19

< Engine side

bracket
assembly

Engine
mount
stopper

Notch
BO1X0080

INSTALLATION SERVICE POINTS .
»A< ENGINE ASSEMBLY INSTALLATION

Install the engine assembly while checking that. the cables,

hoses, and harness connectors are not clamped.

PB4 ENGINE MOUNT BRACKET ASSEMBLY
INSTALLATION

(1) Place a garage jack against the engine oil pan with a
piece of wood in between, and install the engine mount
bracket assembly while adjusting the position of the en-
gine.

(2) Support the engine with the garage jack.

(3) Remove the chain block and support the engine assembly
with the special tool.

(4) Align the notches on the stopper with the engine mount
bracket with the arrow mark: facing toward the shown
direction. Then install the stopper.

pC HIGH-PRESSURE FUEL HOSE CONNECTION

When connecting the high-pressure fuel hose to the fuel rail,
apply a small amount of clean engine oil to the hose union
and then insert, being careful not to damage the O-ring.

Caution
Do not let engine oil get intd the fuel rall.
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11 E-20 ENGINE <2.4L> —  Crankshaft  Pulley

CRANKSHAFT PULLEY 11200160150
REMOVAL AND INSTALLATION

Pre-removal’ Operation Post-installation Operation
o Under Cover Removal ’ e Drive Belt Tension Adjustment

(Refer to GROUP 42 — Under Cover.) e Under Cover Installation
(Refer to GROUP 42 - Under Cover.)

2 1
25 Nm .
18ftlbs. A\ ‘;
Y
" AO1X0102
3 t

Removal steps

1. Drive belt (Generator)

2. Drive belt (Power steering)
3. Drive belt (NC)

4. Crankshaft pulley
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ENGINE <2.4L> - Camshaft and Camshaft Oil' Seal 11E‘2"|

CAMSHAFT AND CAMSHAFT OIL SEAL 11200190326
REMOVAL AND INSTALLATION

Pm-removal Operation Post-installation Operation

o Battery Removal o Battery Installation

e Enginé Adjustment

22 Nm

16 ft.1bs. 12-15 Nm
9-11 ft.lbs.

14Nm 9
10 ft.lbs.
L& 01X0406
65 ft.ibs.
s( ;0512 Nm 00005324
-9 ft.lbs. :
=
23 mm ¥
@ (12in,) 1

01X0400

B joumnal section |

Sealant: 2
MITSUBISHI GENUINE PART _ o2 Xoom o000
MD970389 or equivalent Engine oil ]

Removal steps T

1. Accelerator cable connection 9. Timing belt upper cover

2. Ait Intake hose 4Ap- pCH 10. Camshaft sprocket s

3. Connection for breather hose pB 11. Camshaft oil seal )

4. Connection for PCV hose «Bp p-A{ 12. Rocker am and shaft assembly:

5. Spark plug cable {Intake: "~ side) ’

6. Rocker cover «4B) A4 13. Rocker “arm and shaft assembly

7. Camshaft position sensor support (Exhaust ‘side)

8. Camshaft position sensing cylinder 14. Camshaft ’
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ENGINE <2.4L> - Camshaft and Camshaft Oil ‘Seat

Camshaft
sprocket

Camshaft
sprocket

MD998719 or
MD998754

REMOVAL SERVICE POINTS .
<€A CAMSHAFT SPROCKET REMOVAL,
(1) Rotate the crankshaft in the forward (right) direction and

align the timing marks. (No.1 cylinder is the compression
stroke top dead center position.)

Caution
The crankshaft must always be rotated in the forward

direction only.

(2) Tie the camshaft sprocket and timing belt with a cord
so that the position of the camshaft sprocket will not move
with respect to the timing belt.

(3) Use the special tool to remove the camshaft sprocket
with the timing belt attached.

Caution
After removing the camshaft sprocket, be sure not
to rotate the crankshaft.

«4Bp ROCKER ARM AND SHAFT ASSEMBLY
REMOVAL '

Before removing the rocker arm and’shaft assembly, install

the special tools as shown in the illustration so that the lash

adjusters will not fall out.

INSTALLATION SERVICE POINTS

pA4ROCKER ARM AND SHAFT ASSEMBLY
INSTALLATION

(1) Temporarily tighten the rocker shaft with the bolt so that
all rocker arms on the inlet valve ‘bide do not push the
valves. v

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

Revision |




ENGINE <2.4L>- Camshaft and Camshaft Oil Seal 11E-23

MD998719 or
MD998/754

NOTE LT Uy AR
Install the rocker shaft spring before installing. tﬂq rocker

arm and rocker arm shaft on theé ‘exhaust side” - *
(3) Remove the special tool for . fixing the lash adjuster.

i

= ;

(4) Confirm that the rocker shaft notch is in the direction
shown in the diagram.

p-B CAMSHAFT OIL SEAL INSTALLATION

(1) Apply engine oil to the camshaft oil seal lip.
(2) Use the special tool to press-fit the camshatft oil seal.

" pCq CAMSHAFT SPROCKET INSTALLATION

| TSB Revision




11 E-24 ENGINE <2.4L> - Oil Pan and Oil Screen

OIL PAN AND OIL SCREEN 11200250130
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

o Engine Oil Draining and Supplying '
(Refer to GROUP 00 -~ Maintenance service.)

¢ OIl Level Gauge Removal and Installation

e Front Exhaust Pipe Removal and Installation
(Refer to GROUP 15 - Exhaust Pipe and Main
Muffler.)

Specified sealant: ‘
MITSUBISHI GENUINE PART No.
MD970389 or equivalent

<MIT>; ‘

™~
v

<AT> ..

/,/\f\ . B
<‘ 9Nm . . C
6/77ft.lbs. Pl
/ 9 Nm
)\ 7 ftibs.
3 gg "\lths 01x0188
) Abs.

00000245

Removal steps

1. Bell housing cover
2. Drain plug
pB4 3. Gasket
4Ap DAL 4. Oil pan

5. Qil screen
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ENGINE '<2.4L> — Oil Pan and oil Screen 11E=25

MD998727

901L0883

MD998727

01L0584

00000246

Drain plug
gasket

67 Oil pan side

TENO3OT

REMOVAL SERVICE POINT .
AP OIL PAN REMOVAL o

After removing the oil pan mountlng bolts remove the 0|I
pan with the special tool and a brass bar. =

Caution
Do it slowly to avoid deformation of the oil pan flange.

’ i

INSTALLATION SERVICE POINTS
p-A¢ OIL PAN INSTALLATION

Caution
After cleaning the oil pan‘mounting bolt holes in the oil

seal case, the oil’ pan should be installed.

p-Bg GASKET INSTALLATION -
Replace the gasket and install, it in the direction shown in
the illustration. S

;
4
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11 E-26 ENGINE <2.4L> — Crankshaft Front Qil Seal

CRANKSHAFT FRONT OIL SEAL 11200340189

REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
« TIMIng Belt B8 Removal and Installation
(Refer to P11E-41)

3
Engine oil

Removal steps

1. Crankshaft sprocket B
2. Key ]
A 3. Crankshaft front oil seal

Crankshaft

1" o1xo1z9

01X0193 < 00003917

INSTALLATION SERVICE POINT
pA4 CRANKSHAFT FRONT OIL SEAL INSTALLATION

(1) Apply engine oil to the entire inside diameter of the oil

seal lip.
(2) Press-fit the oil seal until it is flush with the oil pump

case.
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ENGINE <2.4L> — Crankshaft Rear Oil Seal 11E-27

CRANKSHAFT REAR OIL SEAL " 11200370287
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

e Transaxle Assembly Removal and Installation
§M/T: Refer to GROUP 22A-Transaxle Assembly.)
A/T: Refer to GROUP 23A~Transaxle Assembly.)

e Clutch Cover and Clutch Disc Removal and
Installation <M/T>

127-137 Nm
, 94-101 ft.Ibs.

127-137 Nm
94.101 ft.lbs.

‘01X0094
00004206

Crankshaft

01X0006

9ENOI02

Specified sealant:
3M Stud locking 4170 or equiv-
Engine oil alent

Removal steps

4A)- pBg 1. Fiywheel bolt <M/T> 5. Adapter plate <A/T>
2. Flywheel <M/T> 6. Drive plate <A/T> 7
3. Crankshaft bushing <A/T> p-A 7. Crankshaft rear oil seal

4A) pB« 4. Drive plate bolt <A/T>
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9ENO0102

/' MD998781 ‘&

N ( \@ﬁa #£ZA01x0096

INSTALLATION SERVICE POINTS
pAg CRANKSHAFT REAR OIL SEAL INSTALLATION

(1) Apply a small amount of engine oil to the entire inside
diameter of the oil seal lip.
(2) Tap in the oil seal as shown in the illustration.

pB DRIVE PLATE BOLT <A/T>/FLYWHEEL BOLT
<M/T> INSTALLATION

(1) Clean off all sealant, oil and other substances which are
adhering to the threaded bolts, crankshaft thread holes
and the flywheel <M/T> or drive plate <A/T>.

(2) Apply oil to the bearing surface of the flywheel <M/T>
or drive plate <A/T> bolt.

(3) Apply oil to the crankshaft thread holes.

(4) Apply sealant to the threaded mounting bolts.

Specified sealant:
3M Stud locking 4170 or equivalent

(5) Use the special tool to secure the flywheel <M/T> or
drive plate <A/T>, and then tighten the bolts to the speci-
fied torque. ; n

Specified torque:
127-137 Nm (94-101 ft.lbs.)

TSB
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ENGINE <2.4L> — Cvlinder Head Gasket

11E-29

CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

11200400412

Pre-removal Operation
e Fuel Line Inner Pressure Release

(Refer to GROUP 13A — On-vehicle Service.)
e Engine Coolant Draining

(Refer to GROUP 00 ~ Maintenance Service.)
e Engine Oil Draining

(Refer to GROUP 00 — Maintenance Service.)

Post-installation  Operation
e Engine Oil Refilling

(Refer to GROUP 00 ~ Maintenance Service.)
e Engine Coolant Refilling

(Refer to GROUP 00 — Maintenance Service.)

Removal steps

1. Accelerator cable connection
(Refer to GROUP 17-0On-vehicle
Service.)

2. Air intake hose

3. ldle air control motor connector

4. Heated oxygen sensor connector

5. Engine coolant temperature gauge
unit connector

6. Engine coolant temperature sensor
connector

7. Ignition power transistor connector

8. Throttle position sensor connector

9. Capacitor connector

10. Manifold differential pressure
sensor connector

11. Injector connectors

12. Ignition coil connector

£
g

01X0405
00005325

13. Camshaft position sensor connector

14. Crankshaft position sensor
connector

15. Air conditioning compressor
connector

16. Evaporative emission purge sole-
noid valve connector -

17. Control wiring harness

18. Spark plug cable

19. Brake booster vacuum hose
connection

p-F« 20. High-pressure fuel hose connection

21. Fuel return hose connection

22. Water- hose. connection

23. Vacuumi hoses connection

24. Breather hose connection
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11E-30 ENGINE <2.4L> — Cylinder Head Gasket “ -

<Cold engine>
30 78 Nm—0 Nm—20 Nm
3.4 Nm —+90° -5+90°
25 fbs. 26 24Nm 32 %// (58 fibs. 50 165,515 flbs.
/ 18 ft.lbs —)+90°—)+90°) ) v |
10-12 Nm
7-9 ft.lbs.
30 Nm
44 Nm : 22 ft.ibs.
33 ftlbs, 01X0365 00004208
34 Nm , 32
25 ft.ibs.
Specified sealant:
MITSUBISHI GENUINE PART
MD970389 or equivalent
25. PCV hose «4B)p pE( 31. Radiator Iower hose connection
26. Rocker cover pD«¢ 32. Thermostat- c‘ase assembly
27. Timing belt upper cover pC« 33. O-ring -

4Ap 28. Camshaft sprocket «4Cp pB 34. Cylinder head ‘bolt’
29, Front exhaust pipe connection 35. Cylinder head assémbly
«4Bp PE 30. Radiator upper hose connection p-A 36. Cylinder head 9"=1$ket
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ENGINE <2.4L> - Cylinder Head Gasket

Timing marks

Carhshaft
sprocket

N \
o ("i_—"/‘) ’! S\g))
N === Cord Zl_

Camshaft
sprocket

MD998719 or

MD998754 Camshaft

sprocket
A01C0107

Mating marks
A04A0082

REMOVAL SERVICE POINTS
qA)p> CAMSHAFT SPROCKET REMOVAL

(1) Rotate the crankshaft in the forward (right) direction ‘and,
align the timing marks. (No.1 cyfinder is the comipression'
stroke top dead center: position.)
Caution AR
The crankshaft must always be rotatéd in the forward
direction only. s

(2) Tie the camshaft sprocket and timing belt with a cord
so that the position of the camshaft sprocket will not move
with respect to the timing belt.

(3). Use the special tool to remove the camshaft sprocket
with the timing belt attached.
Caution
After removing the camshaft sprocket, be sure not
to rotate the crankshaft.

«4Bp> RADIATOR UPPER HOSE/RADIATOR LOWER
HOSE DISCONNECTION

Place mating marks on the radiator hose and the hose clamp,

and then disconnect the radiator hose.

TSB Revision




ENGINE <2.4L> — Cylinder Head Gasket

Say o
Av&\

g\f\@s\\\@
N
i Front of
Intake side engine =
> S
: 6 9 7 1
2 8 10 6 3
Exhaust side o1c0Ns
00005332
S
Identification
“4G64N”
mark
AO1A0038
il
Bl
A

A01X008€

«CPp CYLINDER HEAD BOLT REMOVAL

Using the special tool, loosen the bolts in the order shown
in the illustration (in 2 or 3 stages), and then remove the
cylinder head assembly.

Caution

Because the plug guides cannot, be replaced by them-
selves, be careful not to damage or deform the plug guides
when removing the cylinder head bolts.

INSTALLATION SERVICE POINTS
pA4 CYLINDER HEAD GASKET INSTALLATION

(1) Wipe off all oil and grease from the gasket mounting .

surface.
(2) Install the gasket to the cylinder block with the identification

mark facing upwards.

PB4 CYLINDER HEAD BOLT INSTALLATION

(1) When installing the cylinder head bolts, the length below
the head of the bolts should be within the limit.
If it is outside the limit, replace the bolts.
Limit (A): 99.4 mm (3.91 in.)

(2) Apply engine oil to the bolt thread and the washer.
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ENGINE <2.4L>— Cylinder Head Gasket 11E-33

AR
(3) Tighten the bolts by the following procedure.
Intake side  Front of - : —— 1
engine Step Operation Remarks. -, ‘
: 5 Y 4 10 1 Tighten to inthe order shownintheil-
7 ¢ © © © 78 Nm (58 ft.Ibs.). lustration.
9 3 1 6 8 2 Loosen fully. in the reverse order of that
© © © (] © shown in the illustration.
) == - 3 Tighten to in the order shown in the il-
Exhaust side BoCons 20 Nm (15 ft.Ibs.). lustration.
4 Tighten 90° of a turn. In the order shown in the
illustration. Mark the head
Step 4 Step 5 of the cylinder head bolt
P P and cylinder head by
paint.
90° 90° ; .
5 Tighten 90° of a turn. in the order shown in the

Painted marks

Painted marks

01X0270

Thermostat case assembly or
water pump

’ O-ring

Water inlet pipe assembly

A04X0001

AQ1X0187

illustration. Check that the
painted mark of the head
bolt is linéd up with that of
the cylinder head.

Caution

1. Always make a tightening angle just 90". If it is less
than 90°, the head bolt will be loosened.

2. |If it is more than 90°, remove the head bolt and repeat
the ‘procedure from step 1.

“

pC« O-RING INSTALLATION

Insert the O-ring to the water inlet pipe, and coat the outer
inside diameter of the O-ring with water or engine coolant.

Caution
Do not let engine oil or other greases contact with the
O-ring.

pD THERMOSTAT CASE ASSEMBLY INSTALLATION
(1) Loosen the water inlet pipe bolt shown in the illustration.
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11E-34 ENGINE <2.4L> — cCvlinder Head ‘Gasket

C04x0044

Projection

Water outlet fitting or
water inlet fitting

A045S0033

Mating marks

AO4AC082

(2) Apply specified sealant to the thermostat case assembly
in the places shown in the illustration.

Specified sealant:
MITSUBISHI GENUINE PART MD970389 or equiva-

lent

(3) Apply a small amount of water-to the O-ring of the water
inlet pipe, and then press the thermostat case assembly
into the water inlet pipe.

(4) Tighten the thermostat case assembly mounting, bolts.

(5) Tighten the water inlet pipe bolts. ’

»E4 RADIATOR LOWER HOSE/RADIATOR UPPER
HOSE CONNECTION

(1) Insert each hose as far as the projection of the water
outlet fitting or water inlet fitting.

(2) Align the mating marks on the radiator hose and hose
clamp, and then connect the radiator hose.

»F ¢ HIGH-PRESSURE FUEL HOSE CONNECTION

When connecting the high-pressure fuel hose to the fuel rall,
apply a small amount of clean engine oil to the hose union’
and then insert, being careful not to damage the O-ring.

Caution
Do not let engine oil get into the fuel rail.

[
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ENGINE <2.4L> - Timing Belt

11E-35

TIMING BELT
REMOVAL AND INSTALLATION

11200430220

Pre-removal Operation
e Under Cover Removal
(Refer to GROUP 42 — Under Cover.)
e Engine Mount Bracket Removal
(Refer to GROUP 32 — Engine Mounting.)

14 Nm
10 ft.lbs.

2

25 Nm
18ftibs.

10~-12 Nm
7.2-8.7 ft.lbs.

Removal steps

Drive Belt Tension Adjustment

. Drive belt (Generator)

. Drive belt (Power steering)

. Tensioner pulley bracket

. Drive belt (A/C)

. Water pump pulley

. Water pump puliey (Power
steering)

OUPWN=e

11
24 Nm
18 ft.lbs. gg fr:_ms.
N \’ S
o 12

Post-installation Operation
e Under Cover Installation
(Refer to GROUP 42 - Under Cover.)
e Engine Adjustment
e Engine Mount Bracket Instailation
(Refer to GROUP 32 -~ Engine Mounting.)

23-26 Nm
17-20 ft.ibs.

AO1X0350

7. Crankshaft pulley
pD« 8. Timing belt front upper cover
pD4 0. Timing belt front lower cover
pCd - liming belt tension adjustment
4A)- pB« 10. Timing belt
11. Tension pulley
p-A« 12. Auto tensioner

TSB Revision




ENGINE <2.4L> — Timing Belt

Camshaft
Sproket

Timing marks

A01X0134

98N-196N
(22-44 1bs.)

Auto tensioner

Movement

Push rod

A01Z0002

A0150138

REMOVAL SERVICE POINT DR b
<4Ap TIMING BELT, REMOVAL . .
(1) Turn the crankshaft in the forward direction (to the right)

to align the camshaft sprocket timing marks.

Caution ,
Always turn the crankshaft in the forward direction

only.

(2) Loosen the tension pulley center bolt.
(3) Move the tension pulley to the water pump side, and

then remove the timing belt.

Caution

If the timing belt is to be reused, use chalk to mark
(on its flat side) an arrow indicating the clock-wise
direction.

INSTALLATION SERVICE POINTS
p-A4q AUTO TENSIONER INSTALLATION
(1) Apply 98-196 N (22-44 Ibs.) force to the push rod of

the auto tensioner by pressing:it against a metal (cylinder
block,..etc.), and measure the movement of the push
rod.
Standard value: Within 1 mm (.04 in.)

A: Length when it is free (not pressed)

B: Length when it is -pressed

A-B: Movement
If it is out of the standard value, replace the auto tensioner.
Use a press or vise to gently compress the auto tensioner
push rod until pin hole A of the push rod and pin hole
B of the tensioner cylinder are aligned.

Caution

If the compression speed is too fast, the rod may
become damaged, so be sure to carry out this opera-
tion slowly.

(4) Once the holes are aligned, insert the set pin.

NOTE
When replacing the auto tensioner with a new part, the
pin will be in the auto tensioner.

(5) Install the auto tensioner to the engine.
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ENGINE <2.4L>~ Timing Belt 11E-37

y pBLTIMING BELT INSTALLATION ..
ming e (2) Align the timing marks on the camshaft sprocket; crank-
shaft sprocket and oil pump sprocket. =~ -
Camshatt
sprocket ‘
Timing
marks
Oil pump
sprocket
Crankshaft
sprocket
COo1X0137
60 mm 8 (2) After aligning the timing mark on the oil pump sprocket,’
(236 ) o) remove the cylinder block plug and insert a Phillips screw-
\g’\r moe ‘ driver with a diameter of 8 mm (.32 in.), and check to:
((" be sure that the screwdriver goes in"60 mm (2.36 in.)
or more. If the screwdriver will only go in 20 — 25 mm
Ny j Screwdriver (.79-.98 in,) before striking the counterbalance shaft,
turn the sprocket once, realign the timing mark and check
Counter- that the screwdriver goes in 60 mm (2.36 in.) or more.
shaft Cylinder block Do not take out the screwdriver until the timing ‘belt is
installed.
3ENOOS

(3) Install the timing belt so as not to be loosened among
the sprockets, by the following procedure.
Caution ) o
If the timing belt is to be réused, install it so that
the mark indicates the clockwise direction.

(4) Set the tension pulley so that the pin holes are at the
bottom, press the tension pulley lightly against the timing

belt.

(5) Screw the tool into the engine left support bracket until

its end makes contact with the tensioner afm. At that
point, screw the tool in .some more- and then remove
the set wire attached to the aute tensioner.

(6) Remove the tool.

(7) Tighten the center bolt to the specified torque.

Specified torque: 48 Nm (35 ftdbs.)

AO1X0175
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11E-38

ENGINE <2.4L> — Timing Belt

(1)

Tension
direction (2)

A01S0201

A

Auto tensioner

A01X0138

PpCHTIMING BELT TENSION ADJUSTMENT

After turning the crankshaft 1/4 of a revolution counter-
clockwise, turn it clockwise until the timing marks are
aligned.

Loosen the tension pulley fixing bolt, and then use the
special tool and a torque wrench to tighten the fixing
bolt to the specified torque while applying tension to the
timing belt.
Standard value:

3.5 Nm (2.6 ft.Ibs.) )
<Timing belt tension torque>

Caution
When tightening the fixing bolt, do not let the tension
pulley turn with the bolt.

(3) Turn the crankshaft two revolutions ‘clockwise so that

the timing marks are aligned. After leaving it for 15 min-
utes, measure the amount of protrusion of the auto ten-
sioner.

Standard value (A): 3.8-4.5 mm (.150-.177 in.)

(4) If the amount of protrusion is outside the standard value,,

repeat the operation in steps ‘(1) to, (3).

(5) Check again that the timing marks of each sprocket are

aligned.

pDLTIMING BELT FRONT LOWER COVER/TIMING

BELT FRONT UPPER COVER INSTALLATION

Install the bolts, beingcareful not to mistake the bolt sizels.

Thread diameter x Bolt classification | Tightening torque
thread length mm (in.) Nm (ft.Ibs.)
A 6x18 Flange bolt 10-12
(.24 x .71) (7.2-8.7)
B 6x25 Flange bolt 10-12
(.24 x .98) (7.2-8.7)
C 6 x25 Washer 8.8
(.24 x .98) assembled bolt (6.5)
D |8x50 Flange bolt 14
(.31x 1.97) ‘ (10y
E |8x28 Flange bolt 1-14°
(-31x 1.10) o1 (10)
F |8x35 Flange bolt 14
(.31 x 1.38) (0

A01X0130
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ENGINE <2.4L>— Timing belt B 115.39

TIMING BELT B 11200480089
REMOVAL AND INSTALLATION

1 19 Nm
14 ft.ibs.

WD (Engine oil)  BOX0348

108-127 Nm
80-94 f.ibs.

Removal steps

1. Timing belt (Refer to P.11 E-35.)
«4Ap- pD« 2 . Crankshaft sprocket
pC« 3. Crankshaft sensing blade
pB«4 o Timing belt B tension adjustment
4. Timing belt B tensioner
«4B) A4 5. Timing belt B

REMOVAL SERVICE POINTS
«Ap CRANKSHAFT SPROCKET REMOVAL
(1) Use the special tool to remove the bolt.

Crankshaft
sprocket

(2) Use the special tool to remove the crankshaft sprocket.

6EN0642
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11E-40

ENGINE <2.4L> - Timing Belt B

Counterbalance
shaft sprocket
' Belt tension side

Crankshaft
sprocket B

AO1X0118

Center of
tension pulley

A01X0115

Belt tension side

Center of «
tensioner _
pulley .

Center of

installation bolt
BO1X0116

«BP TIMING BELT B REMOVAL,, .. , &

Caution
If timing belt “B” is to be reused, use chalk’ to mark

it with an arrow on its flat side indicating the turning
direction (to the right).

INSTALLATION SERVICE POINTS
Pp-AL TIMING BELT B INSTALLATION

Install timing belt “B” by the folfowing procedure.

(1) Ensure that crankshaft sprocket “B” timing mark and the
counterbalance shaft sprocket timing mark are aligned.

(2) Fit timing belt “B” over crankshaft sprocket “B” and the
silent shaft sprocket Ensure that there is no slack in

the belt.

PB4 TIMING BELT B TENSION ADJUSTMENT

Adjust the tension of timing belt “B” by the following procedure.
(1) Temporarily fix the timing belt “B” tensioner such that
the center of the tensioner pulley is to the left and above
the center of the installation bolt, and temporarily attach
the tensioner pulley so that the flange is toward the front

of the engine. .

(2) Holding the timing belt “B” tensioner up with your finger
in the direction of the arrow, pla(;e pressure on the timing.
belt so that the tension side of the belt is taut. Now tighten
the bolt to fix the tenS|oner P .
Caution
When tightening the bolt, ensure that the tensioner
pulley shaft does not rotate, with the bolt. Ailowmg
it to rotate with the bolt can cause excessive tension
on the belt. .

(3) Press the belt at the shown point by a flnger to check
belt tension. If not, adjust,” T ‘

Standard value: 5-7 mm (20—28 in.)

St

PR P
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ENGINE <2.4L> - Timing BeltB 115‘41

Crankshaft Crankshaft
sprocket
Crankshaft
sprocket "B”
Crankshaft
sensing blade A01X0201

Crankshaft
sprocket

MD990767

AN1IAON9

p-Cq CRANKSHAFT SENSING BLADE INSTALLATION
When installing, make sure the direction is correct. See figure.

pD4q CRANKSHAFT SPROCKET INSTALLATION
Use the special tool to install the crankshaft sprocket and
bolt.

NOTE
Apply the minimum amount of engine oil to the bearing surface

and thread of the crankshaft bolt.
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11F-2 ENGINE OVERHAUL <2.4L>— General Information

GENERAL INFORMATION
GENERAL SPECIFICATIONS

¥

11300010113

Descriptions Specifications
Type In-line OHV, SOHC
Number of cylinders 4
Combustion chamber Pentroof type
Total displacement cm3 (cu.in.) 2,350 (143.4)
Cylinder bore mm (in.) 86.5 (3.41)
Piston stroke mm (in.) 100.0 (3.94)
Compression ratio 9.5 ﬁ
Valve timing Intake valve Opens (BTDC) | 18°
(Camshaft iden-
tification Closes (ABDC) | 58°
mark: 1)

Exhaust valve Opens (BBDC) | 58°

Closes (ATDC) | 18° -

Lubrication system

Pressure feed, full-flow filtration

Qil pump type

Involute gear type
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ENGINE OVERHAUL <2.4L>

- Specifications

11F-3

SPECIFICATIONS
SERVICE SPECIFICATIONS

11300030225

ltems

‘ Standard value

Limit

Timing belt

Autotensioner rod projection length mm (in.)

12 (47)

Autotensioner rod pushed-in amount [when pushed with a force
of 98 — 196 N (22 — 44 Ibs.)] mm (in.)

1.0 (.039) or less R 1

Rocker arms and camshaft

Camshatft cam height mm (in.) Intake 37.39 (1.4720) 36.89 (1.4524)

(Identification mark: 1) -Exhaust 37.47 (1.4752) 36.97 (1.4555)

Camshaft journal O.D. mm (in.) .45 (1.77)

Cylinder head and valves o

Cylinder head flatness of gasket surface mm (in.) Less than 0.05 (.0020) 0.2 (.008) *

Cylinder head grinding limit of gasket surface mm (in.) - *0.2 (.008)"

*Total resurfacing depth of both cylinder head and cylinder block I C ' e

Cylinder head overall height mm (in.) 119.9 - 120.1 (4.720-4.728) |-

Cylinder head bolt shank length mm (in.) - |- Max.'99.41(3.91)

Valve thickness of valve head (Margin) mm (in.) | intake 1.0 (.039) 0.5 (.020) -
Exhaust 1.2 (.047) 07(.028)

Valve overall height mm (in.) Intake 112.30 (4.4213) U T1111.80°(4.4016)
Exhaust 114.11 (4.4925) - 113.61 (4.4728) |

Valve stem O.D. mm (in.) Intake - 6.0 (.236) - R
Exhaust 5.9 (.232) = ,

Valve thickness to valve guide clearance Intake 0.02 - 0.05 (.0008 - .0020) | 0.10(.0039) '

mm (in.) Exhaust 0.03 - 0.07 (.0012 — .002B) 0.15 (.0059)

Valve face angle 45— 45.5° - ‘

Valve spring free length mm (in.) 51.0 (2.008) 50.0.(1.969).

Valve spring load/installed height N (Ibs.)/mm({in.) 267 (60)/44.2 (1.74) -

Valve spring out-of-squareness 2° orless Max. 4°

\/alve seat valve contact width mm (in.) 0.9 - 1.3 (.035'-.051) -

\/alve guide 1.D. mm (in.) 6.0 (.236) -

\/alve guide projection from cylinder head upper surface mm (in.) | 14.0 (.55) -

\/alve stem projection mm (in.)

29.30 (1.9409)

49.80 (1.9606)

F'ront case, counterbalance shaft and oil pan

Qil pump side clearance mm (in.) Drive gear 0.08 — 0.14 (.0031 — .0055) -
Driven gear 0.06 - 0.12 (.0024 —.0047) -
QOil pressure at curb idle speed kPa (psi) 78 (11.4) or more
['Oil temperature is 75 to 90°C (167 to 194 °F)]
TPiston and connecting rod T
F’iston O.D. mm (in.) 86.5 (3.41) - -
Fiston ring side clearance mm (in.) No. 1 0.03 - 0.07 (.0012 —.0028) 0.1 (.004)
No. 2 0.03 - 0.07 (.0012 -.0028) - | 01:(.004)
Piston ring end gap mm (in.) No. 1 0.25 - 0.35 (.0098 —.0138) 0.8(.031) . =
No. 2 0.40 - 0.55 (.0157 —.0217) 0.8 (.031) - . |
Qil ring side rail | 0.10 — 0.40 (.0039 —.0157) 1.0(.039) . |
Piston pin O.D. mm (in.) 22.0 (:87) - -
Piston pin press-in load N (Ibs.) (Room temperature) 7,350 - 17,200(1,653 - 3,858) | — ,
Crankshaft pin oil clearance mm (in.) 0.02 - 0.05 (.0008 —.0020) 0.1°(.004)

.| Connecting rod big end side clearance mm (in.)

0.4 (.016)

0.10 - 0.25 (.0039 —.0098) -
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11F-4 ENGINE OVERHAUL <2.4L> — Specifications
Items | Standard value [Limit - "
Crankshaft, flywheel and drive plate AT .
Crankshaft end play mm (in.) 0.05-0.18 (.0020 -.0071) 0.25 (.0098)
Crankshatft journal O.D. mm (in.) 57 (2.24) -
Crankshaft pin O.D. mm (in.) 45 (1.77) -

Crankshaft journal oil clearance mm (in.)

0.02 —0.04 (.0008 —.0016) | 0.1 (.004)

Cylinder block

Bearing cap bolt shank length mm (in.) |- Max. 7'1 n |
(2.80)

Piston to cylinder clearance mm (in.) 0.02 - 0.04 (.0008 — .0016) -

Cylinder block flatness of gasket surface mm (in.) 0.05 (.0020) 0.1 (.004)

Cylinder block grinding limit of gasket surface mm (in.) *0.2  (.008)

*Total resurfacing depth of both cylinder head and cylinder block

Cylinder block overall height mm (in.) 289.9 - 2901 (11413 =~ |- |
11.421) :

Cylinder block 1.D. mm (in.)

| 86.50 (3.4055)

Cylindricity mm (in.)

| 0.01(.0004) or less

REWORK DIMENSIONS

Iltems

| Standard value

Cylinder head and valve

Oversize rework dimensions of valve guide hole mm (in.) 0.05 O.S. | 11.05 — 11.07 (.4350 — .4358)
(both intake and exhaust) 0250.8. | 11.25 — 11.27 (4429 — .4437)
0.500.8. | 11.50-11.52 (.4528 — .4535)
Intake oversize rework dimensions of valve seat hole mm (in.) 0.300.S. 34.30 - 34.33 (1.3504 - 1.3516)
0.60 O.S. | 34.60 — 34.63 (1,3622 — 1.3634)
Exhaust oversize rework dimensions of valve seat hole mm (in.) | 0.30 0.S. | 31.80-31.83 (1.2520 -1 .2531|)

| 0600.S. | 32.10-32.13(1.2638 - 1.2650) |

Crankshaft, flywheel and drive plate

Crankshaft out-of-roundness and taper of journal pin mm (in.)

| 0.01(.0004) or less

NOTE

O.D. : Outer diameter
I.D. : Inner diameter
0.S. : Oversize diameter

TORQUE SPECIFICATIONS

ltems Nm ft. Ibs.

Generator and ignition system

Water pump pulley " 18

Lock bolt 14 10
| Generator brace | 24 [ 17 I
| Generator pivot nut | 23 I* 17 I

Crankshaft pulley 25 18 ..

Ignition coil assembly 10 7

Ignition power transistor assembly 5 3.6

Spark plug 25 18
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ENGINE OVERHAUL <2.4L> — Specifications

s,

ltems Nm “ft. Ibs.
Camshaft position sensor 10 A7
Camshaft position sensor support 14 110 -
Camshaft position sensing cylinder .22 116
Timing beit , o
Timing belt front cover M6 flange boit 11 ‘18 .
Timing belt front cover M6 washer assembled bolt 9 7 o e
Timing belt front cover M8 14 10 i
Crankshatft position sensor 9 7 . -
Tensioner arm 21 15. )
Auto tensioner 24 17.
idier pulley 36 26
Oil pump sprocket 55 40 ”
Crankshatt bolt 120 87
Tensioner B 19 114 A |
Counterbalance shaft sprocket 46 33 - S
Engine support bracket 45 33 ” -
Camshaft sprocket bolt 90 65 "
Timing belt rear cover M8 14 10
Timing belt rear cover M10 3 T 22
Fuel and emission parts -
Throttle body 19 14 ;
EGR valve 22 16
Fuel pressure regulator 9 7
Fuel rail 12 9
Intake manifold W
Engine coolant temperature gauge unit 11 8
, Engine coolant temperature sensor 30 22
| Water inlet fitting 13 9
| Water outlet fitting 13 9
| Thermostat housing 24 18
, Manifold differential pressure sensor 9 7
|, Intake manifold stay 31 22
 Intake manifold 18 13
IExhaust manifold and water pump
/Dil dipstick guide 60 43
, Heat protector 14 10
, Exhaust manifold M8 28 20
Exhaust manifold M10 30 22
Water inlet pipe 14 10
Water pump 14 10
Rocker arms and camshaft
Rocker cover 3.3 24
Rocker arm shaft 32 23
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11F-6 ENGINE OVERHAUL <2.4L> - Spet':iﬁb,at;it;n,s

Items Nm ft. Ibs.

Cylinder head and valves - o
Cylinder head bolt 20 +90° +90° 14.5 +90° + 90°
[Tighten to 78 Nm (58 ft. Ibs.} and then completely loosen before finally

tightening with above procedure.]

Front case, counterbalance shaft and oil pan

Drain plug 40 29

Oil pan 7 5

Oil screen 19 14

Oil pressure switch 10 7

Relief plug 45 33

Oil filter bracket 19 14 L
Plug 24 17. foi
Flange bolt 37 27

Oil pump cover screw 10 7

Oil pump cover bolt 17 12

Front case 24 17

Piston and connecting rod

Connecting rod cap 20 + 90° - 100° 14.5 +.980° - 100°
Crankshaft, flywheel and drive plate i

Flywheel bolt 135 98

Drive piate bolt 135 98

Rear plate 11 8

Bell housing cover 9 7.

Oil seal case 11 8

Bearing cap bolt 25 + 90° - 100° 14.5 + 90° - 1 00°
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ENGINE OVERHAUL <2.4L> - Sealants

11F-7

SEALANTS 1 i
ltems Specified sealant
Camshaft position sensor support Mitsubishi Genuine Part No. MD970389 or equivalent
Engine support bracket 3M ATD Part No. 8660 or equivalent

Thermostat housing

Mitsubishi Genuine Part
No. MD970389 or equivalent

Water outlet fitting

Mitsubishi Genuine Part
No. MD970389 or equivalent

Engine coolant temperature sensor

3M NUT Locking Part No. 4171 or equivalent

Engine coolant temperature gauge unit 3M ATD Part No. 8660 or equivalent

Oil pressure switch

3M ATD Part No. 8660 or equivalent

Qil pan

Mitsubishi Genuine Part
No. MD970389 or equivalent

Oil seal case

Mitsubishi Genuine Part
No. MD970389 or equivalent
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11F-8 ENGINE OVERHAUL <2.4L> - Special Tools, _

SPECIAL TOOLS
Tool Tool number and name | Supersession Application )
MB990767 MB990767-01 Holding camshaft sprocket wher
End yoke rloosenlng or tofqumg bolt.
holder SN
MD998719 MIT308239 Holding camshaft sprocket wher
Pulley holding loosening-or torquing bolt. . < -
pins (2) , L s
. v g
MB990938 MB990938-01 Installation of crankshaft rear oil
Handle seal ‘
MD998776 MD998376-01 Installation of crankshaft rear oil

Crankshaft rear
oil seal installer

seal

Removal and installation of front

MD998162 MD998162-01
Plug wrench case cap plug

Use with

MD998783

MD998285 MD998285-01 Installation of crankshaft front oil
Crankshaft front seal

oil seal guide

MD998375 MD998375-01 Installation of crankshaft front oil
Crankshaft front seal

oil seal installer

MD998371

Silent shaft
bearing puller

MD998371-01
Use with MIT304204

Removal of counterbalance shaft
rear bearing

MDg98372

Silent shaft
bearing puller

MD998372-01
Use with MIT304204

Removal of counterbalance shaft
rear bearing

TSB Revision




ENGINE OVERHAUL <2.4L> — Special Tools

Tool

Tool number and name

Supersession

‘App‘lication

MNhaag441

WLV O UUTT I

Lash adjuster
retainer

Air blee

FRE

Q
o
-
By
R
=
w

MDg998442
Air bleed wire

|.Air bieed of lash adjuster

bearing installer

MD998440 - L.eak-down test of lash adjuster

Leak-down .

tester

MD998443 MD998443-01 Supporting of the lash adjuster to
: prevent it from falling when rock-

rl;gzjr;??g)xster er shaft assembly is removed or

installed : S
MD998705 MD998373-01 lnstallatior] of counterbalance
Silent shaft Use with MB990938-01 | shaft bearing

MD998713

Camshatft oil
seal installer

MD998713-01

Installation of camshaft oil seal

MD998727

Oil pan
remover

MD998727-01

Removal of oil pan

MD998767

Tension pulley
wrench

MD898752-01

Installation of auto tensioner

MD998772

Valve spring
compressor

General service
tool

Compression of valve spring
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11F-10 ENGINE OVERHAUL <2.4L> - Special Tools
Tool | Tool number and name | Supersession | Application o
MD998774 MDg98774-01 Installation of valve steam seal
Valve steam
seal installer
MD998778 Removal of crankshaft sprocket
z Crankshaft

sprocket puller

Supporting counterbalance shaft

Bearing installer
stopper

MD998785
Sprocket sprocket
g stopper
o © MD998780 MIT216941 Removal and installation of
i Piston pin piston pin
@ setting tool
00
MD998781 - Supporting flywheel and driv
Flywheel plate SR
stopper
MD998783 - Removal and installation of front;
Plug wrench casecapplug
retainer
Use with
MD998162
MB991603 Removal and installation of rear

bearing

6991654

MB991654

Cylinder head bolt
wrench (12)

Removal and installation of
eylinder head bolt
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ENGINE OVERHAUL <2.4L> — Generator and Ignition System  11F-11

GENERATOR AND IGNITION SYSTEM 1300100148
REMOVAL AND INSTALLATION

. 14 Nm
14 ft.lbs. 10 ft.lbs.
\¢ #——— 5 Nm
3.8 ft.lbs
@ — 10
24 Nm
17 ft.bs.

6EN1244
Removal steps
1. Drive belt 8. Spark plug )
2. Water pump pulley 9. Ignition coil assembly
3. Power steering pump pulley 10. Ignition power transistor assembly
4, Generator brace 11. Camshaft position sensor
5. Generator p-Ad 12. Camshaft position sensor support
6. Crankshaft pulley 13. Camshaft position sensing cylinder
7. Spark plug cable
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11F-12  ENGINE OVERHAUL <2.4L> - Generator and Ignition Sy'st;e“rn_"

INSTALLATION SERVICE POINTS * L
»Aq CAMSHAFT POSITION SENSOR SUPPORT
INSTALLATION *
(1) Apply a 3 mm bead of form-in-place gasket (FIPG) to
the area shown.

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or
equivalent.

6EN1245
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ENGINE OVERHAUL <2.4L> - Timing Belt

11F-13

TIMING BELT
REMOVAL AND INSTALLATION

45 Nm
33 ft.Ibs.

45 Nm
33 ft.Ibs. l
| 15
14 é
| ®
46 Nm 13
33 ft.lbs.
12L é %
J\ 17
V)
21 Nm
15ﬂ|b
1 49 Nm
35 ﬂJbs
14 Nm
10 ft.bs.
24 N
17 ftlbs 35 Nm
T 25 ft.Ibs.
11 Nm
8 ft.Ibs 2

Removal steps

1. Timing belt front upper cover
2. Timing belt front fower cover
3. Crankshaft position sensor
<4A)- pJg 4. Timing beit
plq 5. Tensioner puiley
6. Tensioner arm
p-H«4 7. Auto tensioner
8. |dler pulley
4Bp p-G« 9. Oil pump sprocket
<C> p>F4q 10. Crankshaft bolt
Dp- 11. Crankshaft sprocket

éz;

11300190114

1aNm |V
10 ft.lbs. 21 3
90 Nm ‘
65 ftlbs ‘ :
10 - )

‘ 9
7
@ﬁ

55 Nm
40 ft.Ibs.

120 Nm
87 ft.Ibs.

GEN10BY

12. Flange .
13. Tensioner “B”
«Ep> pE 14. Timing belt “B”
«Fp- pD( 15. Counterbalance: shaft sprocket
pCd 16. Spacer
4G) 17. Crankshaft sprocket ‘B
p-B 18. Engine support bracket
4Hp p-A{ 19. Camshaft -sprocket bolt
20. Camshaft sprocket -

21. Timing belt rear, cover *
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11F-14 ENGINE OVERHAUL <2.4L> — Timing Belt . . ;

REMOVAL SERVICE POINTS
4Ap TIMING BELT REMOVAL
Mark belt running direction for reinstallation.

NOTE

(1) Water or oil on the belt shorten its life drastically, so the
removed timing belt, sprocket, and tensioner must be
free from oil and water. These parts should not be washed.
Replace parts if seriously contaminated.

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

<4Bp OIL PUMP SPROCKET REMOVAL

@ «4Cp- CRANKSHAFT BOLT LOOSENING

NN 2 6EN0634

4Dp- CRANKSHAFT SPROCKET REMOVAL

K

«E) TIMING BELT “B” REMOVAL

(1) Make a mark on the back of the timing belt indicating
the direction of rotation so it may be reassembled in the
same direction if it is to be reused.

NOTE

(1) Water or oil on the belt shortens its life drastically,
so the removed timing belt, sprocket, and tensioner
must be free from oil and water. These ‘parts should
not be washed. Replace parts if seriously contami-
nated.
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ENGINE OVERHAUL <2.4L>— Timing Belt 11F-15

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

«Fp COUNTERBALANCE SHAFT SPROCKET
REMOVAL

4GP CRANKSHAFT SPROCKET “B” REMOVAL

«Hp CAMSHAFT SPROCKET BOLT LOOSENING

INSTALLATION SERVICE POINTS
p A CAMSHAFT SPROCKET TIGHTENING

[ TSB Revision




ENGINE OVERHAUL <2.4L>— Timing, Belt o

Z.

e
, Z6EN0739

> 3
7

Sharp \ Counter-

edge  Chamfer balance  T7eprnogys

|

)
Tensioner “B” I{

Center ofe _ 1

) ,
tensioner cCenter of bolt:

gL
pulley / Z6ENOST1

PB4 ENGINE SUPPORT BRACKET INSTALLATION
Coat the bolts illustrated with sealant before tightening.

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

pC« SPACER INSTALLATION
Install the spacer with the chamfered end toward-the oil seal.

» D COUNTERBALANCE SHAFT SPROCKET .
INSTALLATION :

PELTIMING BELT “B” INSTALLATION
(1) Align timing marks on the crankshaft sprocket “B” and
counterbalance shaft sprocket with the marks on the front ,

case respectively. o

(2) Install the timing belt “B” on the crankshaft sprocket “B”
and counterbalance shaft sprocket. Thgre should be no
slack on the tension side.

(3) Make sure that the relationship between the tensioner
pulley center and the bolt center is as shown in the

illustration.
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ENGINE OVERHAUL <2.4L> — Timing Belt 11F-17

MD998781
6ENQ634

Y6EN0564

Z7EN0225

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

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

(6) Press with index finger the center of span on tension
side of timing belt “B”. The bolt must deflect 5=7 mm
(.20-.28 in.).

pF4 CRANKSHAFT BOLT TIGHTENING

pGOIL PUMP SPROCKET INSTALLATION -

(1) Insert a Phillips screwdriver [shank diameter 8 mm (.31
in.) shaft] through. the plug hole on the left side of the
cylinder block to block the left counterbalance shaft.

(2) Install the oil pump sprocket.

(3) Apply a proper amount of engine oil to the bearing surfaces
of the nuts.

(4) Tighten the nuts to the specified torque.

pHq AUTO TENSIONER INSTALLATION .

(1) If the auto tensioner rod is ‘in its fully extended posi
reset it as follows. . I
(2) Clamp the auto-tensioner in the vise with, soft jaws:

I

tion,
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11F-18

ENGINE OVERHAUL <2.4L> - Timing Belt

Z6EN0154

==

Timing marks

Z6EN0671

(3) Push in the rod little by little with the vise until the set
hole A in the rod is aligned-with the hole B in the cylinder.
(4) Insert a wire [1.4 mm’ (.055 in.) in diameter] into the set
holes. -

(5) Unclamp the auto tensioner ,frohﬁ'f.th'e vise.

(6) Install the auto tensioner to front case and. tighten to
the specified torque.

Caution o
Leave the wire installed in the auto tensioner.

Pl TENSIONER PULLEY INSTALLATION

Install the tensioner pulley in such direction that its two small
holes are arranged vertically.

pJ«¢ TIMING BELT INSTALLATION
(1) Check that the timing belt tensioner and have been,
installed in position. (See pl«)

(2) Align timing mark on camshaft sprocket with timing mark
on cylinder head.

(3) Align timing mark on crankshaft sprocket with timing mark
on front case.
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ENGINE OVERHAUL <2.4L> — Timing Belt 11F-19

N N
Qil pump sprocket
timing marks

Screwdriver
6EN1026

ZEENOI00|

(4) Align the timing mark on oil pump sprocket with its mating
mark.

f

(5) Remove the plug on cylinder block and insert a Phillips,

screwdriver [shank diameter 8 mm. (.31 in.)] through the’
hole (Engine with counterbalance shafts).
If it can be inserted as deep as 60 mm (2.4 in.) or more,
the timing marks are correctly aligned. }f the inserted
depth is only 20-25 mm (.8-1.0 in.), tum the oil pump
sprocket one turn and realign timing marks. Then check
to ensure that the screwdriver can be inserted 60 mm’
(2.4 in.) or more. Keep the screwdriver inserted’ until
installation of timing, belt is finished.

(6) Install the timing belt on the crankshaft sprocket, idler
pulley, camshaft sprocket, and tensioner pulley in that
order.

(7) Lift up the tensioner pulley in the direction of arrow and
tighten the center bolt.

(8) Check that all timing marks are lined up.

(9) Remove the screwdriver inserted in step (5) and fit the
plug.

(10)Give the crankshaft a quarter counterclockwise turn. Then,
turn it clockwise until the timing marks are lined up again.

(11)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
0-5 Nm (0-3.6 ft.lbs.).

(12)Torque to 3.5 Nm (2.5 ft.lbs.) with the torque wrench.
(13)Holding the tensioner pulley with the special tool and
torque wrench, tighten the center bolt to specification.
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11F-20 ENGINE OVERHAUL <2.4L> — Timing Belt

(14)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 (10) above
until it moves freely. . .

(15)Remove the auto tensioner setting wire. |

e U 2, (16)Measure the distance “A” (between the tensioner arm
M@ / and auto tensioner body). “
Standard value: 3.8-4.5 mm (.18-.18in.)
\ 9 S
\ @ T

/ Z6EN0751
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ENGINE OVERHAUL <2.4L> - Timing Belt

11F-21

ZBEN0066

Cracks

Peeling

=

N

A 4 "og
Cracks Z1EN0249
Rounded edge
Abnormal wear
(Fluffy strand)
ZBEN0067

Rubber exposed

Tooth missing
and canvas fiber

Z8ENO0068
? 12 mm
(.47 in)
O
O
O
ZGENO161

INSPECTION 11300200114

TIMING BELT
Replace belt if any of the following conditions exist.

(1) Hardening of back rubber.
Back side is glossy without resilience, and leaves no indent
when pressed with fingernail.:” -

(2) Cracks on rubber back.

(3) Cracks or peeling of canvas.
(4) Cracks on rib root.

(5) Cracks on belt sides.

(6) Abnormal wear of belt sides. The sides are normal if
they are sharp as if cut by a knife.

(7) Abnormal wear on teeth.
(8) Missing tooth.

AUTO TENSIONER

(1) Check the auto tensioner for possible leaks and replace

as necessary.
(2) Check the rod end for wear or damage and replace as

necessary.
(3) Measure the rod protrusion. If it is out of specification,

replace the auto tensioner.
Standard value: 12 mm (.47 in.)
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11 F-22 ENGINE OVERHAUL <2.4L> - Tiining Beit

(4) Press the rod with a force of 98 to 196 N (22 to 44
9810 196 N (22to 44 Ibs.) lbs.) and measure its protrusion. S
(5) If the measured value is 1 mm (0.39 in) or more shorter
than the value obtained in step (3), replace the auto
tensioner. ,

-
—— Movement

6EN1033
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11F:23

ENGINE OVERHAUL <2.4L> - Fuel and Emission Control Parts

FUEL AND EMISSION CONTROL PARTS

REMOVAL AND INSTALLATION

Removal steps

. Throttle body

. Throttle body gasket

. EGR valve

. EGR valve gasket

. Injectors and fuel rail

. Insulator

. Fuel pressure regulator

NOONAWN=

i2 Nm

6EN1084

p-B« 8. O-ring
9. Insulator
p-Ad 10. Injectors
11. O-ring
12. Grommet
13. Fuel rail

TSB Revision
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11 F-24 ENGINE OVERHAUL <2.4L>— Fuel and Emiésion Control Parts

INSTALLATION SERVICE POINTS ~* * % 7%
pAd INJECTORS /INJECTOR CLIP INSTALLATION

(1) Before installing an injector, the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in installa-
tion.

(2) Install injector top end into fuel rail. Be careful not to
damage O-ring during installation.

1ENO388

pBd FUEL 'PRESSURE REGULATOR INSTALLATION

Before installing the pressure regulator, the O-ring must be

lubricated with a drop of clean engine. O-ring to aid in
installation.
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ENGINE OVERHAUL <2.4L> - Intake Manifold 11F-25

INTAKE MANIFOLD
REMOVAL AND INSTALLATION

13 Nm

9 ft. lbs
30Nm 24 Nm
22 ft Ibs. 1A t!.!bs.

Removal steps

1. Water hose
2. Water hose
pD4 3. Engine coolant temperature gauge
unit
pC 4. Engine coolant temperature sensor
5. Water inlet fitting
6. Thermostat

11300270054

31 Nm
22 ft.lbs.

6EN1091

pB« 7. Water outlet fitting
p-Ad 8. Thermostat housin
9. Manifold differential pressure sensor
10. Intake manifold stay
11. Intake manifold
12. Intake manifold gasket
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11F-26

ENGINE OVERHAUL <2.4L> - intake Manifold

3mm (.12 in.)
diameter bead

sealant sEN0G81|

3mm{.12in.)
diameter

bead sealant 6EN0682

PEN0O?1

9EN0092

INSTALLATION SERVICE POINTS . ‘™
A4 SEALANT APPLICATION TO THERMOSTAT
HOUSING T

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equivalent

NOTE
(1) Be sure to install the housing quickly while the sealant

is wet (within 15 minutes).
(2) After installation, keep the sealed area away from the
oil and coolant for approx. one hour. |

p-B« SEALANT APPLICATION TO WATER OUTLET
FITTING

Specified sealant: '
Mitsubishi Genuine Part No.” MD970389 or equivalent

NOTE
(1) Be sure to install the housing quickly while the sealant

is wet (within 15 minutes).
(2) After installation, keep the sealed area away from the
oil and coolant for approx. one hour.

p-C SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE SENSOR

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

p-D SEALANT APPLICATION TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT

Specified sealant: 3M ATD Part No. 8680 or equivalent

TSB Revision




ENGINE OVERHAUL <2.4L>- Exhaust Manifold and Water Pump 11F-27

EXHAUST MANIFOLD AND WATER PUMP 11300490054
REMOVAL AND INSTALLATION

14 Nm
10 ft.Ibs.

60 Nm
43 ft.lbs. S

2

(N

14 Nm
10 ft.lbs.

6EN10S2

Removal steps

1. Oil dipstick 7. Exhaust manifold gasket
2. Oil dipstick guide pAd 8. Water inlet pipe

3. O-ring pAd 9. O-ring

4. Heat protector 10. Water pump

5. Engine hanger 11. Water pump gasket

6. Exhaust manifold
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11F-28 ENGINE OVERHAUL <2.4L> — Exhaust Manifold and. Water ‘Pump

O-ring

L

YAFNNKQA

INSTALLATION SERVICE POINT'
»-A«q WATER PIPE/O-RING INSTALLATION

(1) Wet the O-ring (with water) to facilitate assembly.

Caution
Keep the O-ring free of oil or grease.
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ENGINE OVERHAUL <2.4L>- Rocker Arms and Camshaft 11F"29

ROCKER ARMS AND CAMSHAFT o e
REMOVAL AND INSTALLATION o R

Lubricate all
*Bnternal  parts

with engine oil

during reassembly.

Removal steps

1. Breather hose pBg 10. Rocker shaft spring
2. P.C.V. hose 11. Rocker arm A o
3. Oil filler cap 12. Rocker aim B o
4. Rocker cover 13. Rocker arm shaft (Intake side)
5. Rocker cover gasket pAd 14. Lash adjuster
6. Oil seal 15. Rocker arm C |
pC4q 7. Oil seal 16. Rocker- arm shaft (Exhaust side)
4A) pBd 8. Rocker arms and rocker arm shatft >A4 17. Lash adjuster
<4A)- PB 9. Rocker arms and rocker arm shaft 18. Camshaft
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11F-30 ENGINE OVERHAUL <2.4L>— Rocker Arms and Camshaft

REMOVAL SERVICE POINT ., = :
<A ROCKER ARMS AND ROCKER ARM SHAFTS
REMOVAL S S

Before removing rocker arms and shafts assembly, install
the special tool as illustrated to prevent adjuster from dropping.

o

INSTALLATION SERVICE POINTS
p-Adg LASH ADJUSTER INSTALLATION

(1) Immerse the’ lash adjuster in clean diesel fuel.

(2) Using a special tool, move the plunger up and down
4 or 5 times while pushing down lightly on the check
bail in order to bleed out the air.

MD998442

(3) Insert the lash adjuster to rocker arm, being careful not
to spill the diesel fuel. Then use the special tool to prevent
adjuster from falling while installing it.

»B ¢ ROCKER SHAFT SPRING/ROCKER ARMS AND
ROCKER ARM SHAFT INSTALLATION

(1) Temporarily tighten the rocker shaft”with the bolt so that
all rocker arms on the inlet valve side do not push the
valves.

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

NOTE
Install the rocker shaft spring before installing the exhaust
side rocker arms and ‘rocker arm shaft.

\\{/1( %vl 3
5)))\\\\.\ ]
XX

)

(3) Remove the special tool for securing the lash adjuster.
(4) Make sure that the notch in the rocker arm shaft is in
the direction as illustrated.
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ENGINE OVERHAUL <2.4L>— Rocker Arms ‘and Camshaft 11F-31

pC4 CAMSHAFT OIL SEAL INSTALLATION

TSB Revision




11F-32

ENGINE OVERHAUL <2.4L> — Rocker Arms and Camshaft

9ENOOS8

N—
"= O
Roller Tip
Z7ENO0G4
MDg98442
TENOT721

INSPECTION
CAMSHAFT
(1) Measure the cam height.
Standard value:
Intake 37.39 mm (1.4720 in.)
Exhaust 37.47 mm (1.4752 in)’
Limit: .
Intake 36.69 mm (1.4524 in.)
Exhaust 36.97 mm (1.4655 in.)

NOTE
The camshaft identification mark is stamped on the
opposite end of the camshaft sprocket side.

11300550189

ROCKER ARM

(1) Check the roller surface. If any dents, damage or seizure
is evident, replace the rocker arm.

(2) Check rotation of the roller. If it does not rotate smoothly
or if looseness is evident, replace the rocker arm.

(3) Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.

LASH ADJUSTER LEAK-DOWN TEST

Caution

1. The lash adjuster is a precision part. Keep it free
from dust and other foreign matter.

2. Do not disassemble lash adjuster.

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

(1) Immerse the lash adjuster in clean diesel fuel..

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

Use of the special tool helps facilitate the air bleeding.
of the rocker arm mounted type lash adjuster.

(3) Remove the special tool 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.
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ENGINE OVERHAUL <2.4L> — Rocker Arms and Camshaft 11F-33

Division = 1 mm (.04 in.)

)

Lash adjuster

7EN0438

Caution ;

Upon completion of air bleeding, hold Iabgﬁg‘vgﬂcvliﬁl'lgter
upright to prevent inside’ diesel ‘fuel from' spilling.

e

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

(5) After plunger has gone down somewhat (.2—.5 mm),
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 (.04 in.)
[Diesel fuel at 156-20°C (59—-68°F)]
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11 F-34 ENGINE OVERHAUL <2.4L>- Cylinder Head and Valves

CYLINDER HEAD AND VALVES 11300690195
REMOVAL AND INSTALLATION

-
Lubricate all

m internal parts / .
with engine oil £ 4
during reassembly. 1 ___ﬂ / 5 ’_ 6

J ‘m\ \ A
\/ Z6EN0689

¢
l@ ‘

Removal steps

4A)- pE4 1. Cylinder head bolt ii. Exhaust valve
2. Cylinder head assembly «4Cp- pA( 12. Valve stem seal
p-D« 3. Cylinder head gasket 13. Valve spring seat
<4Bp- pC4 4. Retainer lock 4Chp- pA{ 14. Valve stem Seal

5. Valve spring retainer 15. Valve spring seat
16. Intake valve guide

p-Bd 6. Valve spring
7. Intake valve 17. Exhaust valve guide
<4Bp pC4 8. Retainer lock 18. Intake valve seat
19. Exhaust valve seat

9. Valve spring retainer
p-B« 10. Valve spring 20. Cylinder head
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11F-35

ENGINE OVERHAUL <2.4L> - Cylinder Head and Valves

={ MD998772

Z9EN0063

pring

S
_ﬁ@’ retainer
Identification

color Eé E

Stem seal

Spring seat

SENO437

REMOVAL SERVICE POINTS
PRECAUTION FOR REMOVED PARTS

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

AP CYLINDER HEAD BOLTS REMOVAL

Using the special tool, loosen the-cylinder head bolts. Loosen
evenly, little by little.

«4Bp RETAINER LOCK REMOVAL

Store removed valves, springs and other parts, tagged to
indicate their cylinder No. and location for reassembly.

«Cp- VALVE STEM SEAL REMOVAL
Do not reuse valve stem seal.

INSTALLATION SERVICE POINTS
pAd VALVE STEM SEAL INSTALLATION

(1) Install the valve spring seat. =«

(2) The special tool must be’used to install the valve stem.
seal. Improper installation could result in oil leaking past
the valve guide. o

Caution
Do not reuse the valve stem seal.

pB4 VALVE SPRINGS INSTALLATION

Direct the valve spring end with identification color end toward
the spring retainer.
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11F-36 ENGINE OVERHAUL <2.4L>— Cylinder Head and Valves o

Z6EN0545

pCq RETAINER LOCK INSTALLATION

The valve spring, if excessively compressed, causes the
bottom end of retainer to be, in contact, with, and damage,

the stem seal. ,

P-D CYLINDER HEAD GASKET IDENTIFICATION
Identification mark: 4G64N "

pE«4¢-CYLINDER HEAD BOLT INSTALLATION

(1) When installing the cylinder head bolts, check that the’
shank length of each bolt meets the limit. If the limit is’

exceeded, replace the bolt.
Limit: Max. 99.4 mm (3.91 in.)

(2) Apply engine oil to the threaded spo:rtion's of bolts “andi
to the washers. s

(3) According to the tightening sequence, tighten the bolts
to the specified torque 78 Nm (58 ft.Ibs.) using the special
tool (MB991 654).

(4) Loosen bolts completely.

(5) Retighten the loosened bolts to 20 Nm (14.5 ft.lbs.) in’
the specified tightening sequence.

(6) Make a paint mark across each bolt head and cylinder’
head. '

(7) .Give a 90° turn to the bolts in the specified tightening,
sequence. . B

(8) Give another 90° turn to the bolts and make sure that
the paint mark on the, head of each bolt. and that on
the cylinder head are on the same straight line.
Caution .

1. If the bolt is turned less than 90°, proper fastening
performance may not be expected. When
tightening the bolt, therefore, be ‘careful to give
a sufficient turn to it. 7 '

2. If the bolt is overtightened, loosen the bolt

completely and then retighten it by repeating the
tightening procedure from. step (1).
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ENGINE OVERHAUL <2.4L>— Cylinder Head and Valves

1E87

R

Valve seat
contact

6EN0542
—d ’.—- Out of
square
z) Free
é% height
1ENQO264

11300700218

INSPECTION
CYLINDER HEAD

(1) Check the cylinder head gasket surface for flathess by
using a straightedge and thickness gauge.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.2 mm (.008 in.)

(2) If the service limit is exceeded, correct to meet specifica-
tion.

Grinding limit: ® 0.2 mm (.008 in.)
* Includes combined with cylinder block grinding.

Cylinder head height (Specification when, new):
119.9-120.1 m m (4.720-4.73 in.)

VALVE

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

(2) If the margin exceeds the service limit, replace the valve.

-

Standard value:
Intake 1.0 mm (0.39 in.)
Exhaust 1.2 mm (.047 in.)
Limit:
Intake 0.5 mm (,020. in.)
Exhaust 0.7 mm (.028 in.)
(3) Measure the valve’s total length. If the measurement is
less than specified, replace the valve. [

item Standard value Limit mm (in.)

mm (in.) o
Intake 112.30 (4.4213) "411.80 (4.4016).
Exhaust 114.11 (4.4925) 113.61 (4.4728)

VALVE SPRING

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

Standard value: 51.0 mm (2.008 in.)
Limit: 50.0 mm (1.969 in.) :
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11 F-38

ENGINE OVERHAUL <2.4L> - Cylinder Head and Valves

Z1EN0279
Stem O.D.

Guide I.D.

Valve stem end
)

Valve stem
projection

Q Spring seating

C surface
S

DENQ212

0.9-1.3 mm
(.035-.051 in.)

43.5°-44°
Z6ENC491

0.5- 1 mm (.020-.039 in.)

Z

Cutaway

% Zosimy
/ .020-.039 in.
7

1ENGZ2T74

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

Standard value: 2° or less
Limit: Max. 4°

VALVE GUIDE

(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide
or valve, or both.

Standard value:
Intake 0.02—-0.05 mm (.0008-.0020 in.)
Exhaust 0.03-0.07 mm (.0012-.0028 in.)
Limit:
Intake 0.10 mm (.0039 in.)
Exhaust 0.15 mm (.0059 in.)

VALVE SEAT

(1) Assemble the valve, then measure the valve stem projec-
tion 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: 49.30 mm (1.9409 in.)
Limit: 49.80 mm (1.9606 in.)

i

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 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 projection (refer to VALVE SEAT in INSPECTION).

VALVE SEAT REPLACEMENT PROCEDURE

(1) Cut the valve seat to be replaced form the inside to thin
the wall thickness. Then, remove the valve seat.
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ENGINE OVERHAUL <2.4L> — Cylinder Head and Valves 11F-39

Height of
seat ring

Oversize I.D. B4

U
1ENO275
Removal installation
Press Press
Push rod Push rod
Valve Valve
guide guide

7 A e

(2) Rebore the valve seat hole in the cylindér hedd to a
selected oversize valve seat diameter.

Intake seat ring hole diameters’
0.3 0.S. 34.30-34.33 mm (1.3504-1.3516 in.)
0.6 O.S. 34.60-34.63 mm (1.3622-1.3634 in.)

Exhaust seat ring hole diameters
0.3 O.S. 31.80-31.83 mm (1.2520-1.2531in.)
0.6 O.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

galling.

(4) Using a valve seat cutter, correct the valve seat to the

specified width and angle.
See “VALVE SEAT RECONDITIONING PROCEDURE".

VALVE GUIDE REPLACEMENT PROCEDURE

(1) Using the push rod and a press, remove the valve guide
toward cylinder head gasket surface.

(2) Rebore valve guide hole to the new oversize valve guide
outside diameter.

Valve guide hole diameters

0.05 O.S. 11.05-11.07 mm (.4350-.4358 in.)
0.25 O.S. 11.25-11.27 mm (.4429-.4437 in))
0.50 O.S. 11.50-11.52 mm (.4528-.4535 in.)

NOTE
Do not install a valve guide of the same size agaln
(3) Using the special tool, press-fit the valve gmde working
from the cylinder head top surface.
(4) After installing valve guides, insert new valves in them
to check for sliding condition.
(5) When valve guides have been, replaced, check for valve
contact and correct valve seats as necessary.
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Front Case, Counterbalance
11F-40 ENGINE OVERHAUL <2.4L>— Shaft and OilPan o0

FRONT CASE, COUNTERBALANCE SHAFT AND OIL PAN 11300720085
REMOVAL AND INSTALLATION

¢ : Lubricate all
internal parts
with engine oil
during reassembly.

24 Nm
17 ft.lbs.

24 Nm
17 ft.lbs.

Ib Nm
7 ft.ibs.

17 Nm
12 ft.lbs.

19 Nm 14—0
13—%

14 ft.Ibs. I 37 Nm
M12—= 27 ft.lbs. 5
gg f"m —11—& 24 Nm
-Ibs. 17 ft.lbs. = =
15 Nm 4 -Gl
14 ft.Ibs.
B
- Nm 297‘ .Ibs.
5 ft.lbs. GEN1089
Removal steps .
pN4 1. Oil filter 17. Oil pump cover
2. Drain plug p-H« 18. Oil pump driven gear
p-M 3. Drain plug gasket p-H«¢ 19. Oil pump. drive gear
4Ap pL4 4. QOil pan PG« 20. Crankshaft front oil seal
5. Oil screen pF4 21. Oil pump oil seal
6. Oil screen gasket pE 22. Counterbalance shaft oil seal
4Bp pK4 7. Plug pD 23. Front case
8. O-ring 24. Front case gasket
«4Cp- pJd 9. Flange bolt 25. Counterbalance shatft, left
Pl 10. Oil pressure switch 26. Counterbalance shaft, right
11. Relief plug D) p CH 27. Counterbalance shaft, front bearing
12. Gasket E)- pB( 28. Counterbalance shaft, rear bearing,
13. Relief spring left
14, Relief plunger «Ep- A 29. Counterbalance shaft, rear bearing,
15. Qil filter bracket right

16. Oil filter bracket gasket
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Front Case, Counterbalance . '

ENGINE OVERHAUL <2.4L> — Shaft -and Oil Pan’

MD998727

MDg998783
6ENO909

Screwdriver
6EN1026

MD998371
IENOI66

REMOVAL SERVICE POINTS
AP OIL PAN REMOVAL

(1) Remove all oil pan bolts.
(2) Drive in the special tool between the cylinder, block and
oil pan. R

NOTE : (
Never use a screwdriver or chisel, instead of the. service
tool, as a deformed oil pan ftange will result in oil leakage.

‘

-4Bp- PLUG REMOVAL

If the plug is too tight, hit the plug head with a hammer two
to three times, and the plug will be easily loosened.

4Cp FLANGE BOLT REMOVAL

(1) Remove the plug on the side of cylinder block.

(2) Insert a Phillips screwdriver [shank diameter 8 mm (.32
in.)] into the plug hole, to lock the counterbalance shaft.

(3) Loosen the flange bolt.

«Dp- COUNTERBALANCE SHAFT FRONT BEARING
REMOVAL

Using the special tool, remove the counterbalance shaft
front bearing from the cylinder block. ;

NOTE

Be sure to remove the front bearing first.

If it has not been removed, the Rear Bearing Puller cannot
be used.

TSB Revision




11F-42

Front Case, Counterbalance

ENGINE OVERHAUL <2.4L> - Shaft and Oil Pan

MD998705 O
&\ SEx0i08

Rear
bearing

— r
——
\\_ _J -

MD998705

MB991603

4

AGENODBST

«Ep COUNTERBALANCE SHAFT REAR BEARING
REMOVAL

Using the special tool, remove the left counterbalance
shaft rear bearing from the cylinder block.

NOTE
When removing the left counterbalance shaft rear bearing,
install the special tool (MB991603) in front of the cylinder

block.

14

INSTALLATION SERVICE POINTS

pPA4 RIGHT COUNTERBALANCE SHAFT REAR
BEARING INSTALLATION

(1) Apply engine oil to the outer surface of bearing.

(2) Using special tools, install right rear bearing. Make sure
that oil hole of bearing is aligned with oil hole of cylinder
block.

#

pB LEFT COUNTERBALANCE SHAFT REAR
BEARING INSTALLATION e
(1) Install the special tool (GUIDE PLATE) tool to the cylinder
block. e g
(2) Apply engine oil to the rear bearing outer circu,mféfgnce
and bearing hole in cylinder block.

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

NOTE
The left rear bearing has no oil holes.
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Front Case, Counterbalance

ENGINE OVERHAUL <2.4L>— shaft and Oif Pan = 11F-43

MD998705

MD998705

~N
{ Bearing

,——

T = Z
) \ Y _/‘L 7z
o)) 1 A e
,' o @ [/
Pee ° ™
< (] °
5 N9
VID998285 N J O
L ]

9
'y . @ b/
om Z6ENO746

—>

Socket wrench

Qil
. seal

/] Front case

Z6EN0580

» CCOUNTERBALANCE SHAFT FRONT BEARING
INSTALLATION

Using special tools, install front bearing, -

D FRONT CASE INSTALLATION

(1) Set the special tool on the front end of crankshaft and
apply a thin coat of engine oil to the outer circumference
of the special tool to install the front case.

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

p-E< COUNTERBALANCE SHAFT OIL SEAL
INSTALLATION
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Front Case, Counterbalance

11 F-44 ENGINE OVERHAUL <2.4L> — Shaft and Oil Pan
pF« OIL PUMP OIL SEAL INSTALLATION
‘ ’ Socket
. wrench
Qil seal .
Front case
Z6EN0494
p-GCRANKSHAFT FRONT OIL SEAL INSTALLATION
& Using the special tool, install the crankshaft front oil seal
into the front case.
7 MD998375
9
4
Qil seal /
[ : Front
case
/[ Z6ENO579
- _ p-H« OIL PUMP DRIVEN GEAR 7 OIL  PUMP DRIVE

- Z6LUD015

9EN0094

Screwdriver
Z6EN0S64

GEAR INSTALLATION

Apply engine oil amply to the gears and line up the aglgnment
marks.

piq SEALANT APPLICATION TO OIL PRESQURE
SWITCH ’

Coat the threads of switch with sealant and lnstall the §W|tch
using the special tool.

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

Caution ,
1. Keep the end of threaded portion clear of sealant. ,
2. Avoid an overtightening. .

pJd4 FLANGE BOLT INSTALLATION

(1) Insert a Phillips screwdriver into a hole in the left side
of the cylinder block to lock the silent shaft.
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Front Case, Counterbalance I
ENGINE OVERHAUL <2.4L> — Shaft and Oit'Can 11F-45

(2) Secure the oil pump driven gear onto the left counterbal-
ance shaft by tightening the flange bolt to specified torque.

Z6ENO0S565

p-K« PLUG INSTALLATION

(1) Install a new O-ring to the groové of front case.
(2) Using the special tool, instail the plug and tighten to speci-
fied torque.

MD9981 62

MD998783
6ENO909

p-L4 OIL PAN INSTALLATION

(1) Clean both mating surfaces of oil pan and cylinder block.
(2) Apply a4 mm (.16 in.) wide bead of sealant to the entire
circumference of the oil pan flange.
Specified sealant:
MITSUBISHI GENUINE PART No. MD970389 or
PRSP equivalent

Groove

Bolt hole i NOTE

portion —f:ﬁ > portion (1) Be sure to install the oil pan quickly while the sealant
26ENO213 is wet (within 15 minutes).

(2) After installation, keep the sealed area away from
the oil and coolant for approx. -one hour.

- < oull ] (3) Note the difference in bolt lengths at the location shown.
Crank pulley side

(C? [e) [e) (o] 0 [

Oil pan viewed from lower side  zgena4as
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Front Case, Counterbalance
11F-46 ENGINE OVERHAUL <2.4L> - Shaft andOiPan =

p-Mq DRAIN PLUG GASKET INSTALLATION -

: Install the drain plug gasket in the’ shown difecfion..
Oil pan side [

L 7.l
Drain piug :; gl
gasket ' sE L

TENO307

. PN OIL FILTER INSTALLATION
Bracket side

. (1) Clean the installation strface of the filter bracket.
| — B - (2) Apply engine oil to the O-ring of, the olil filter. «
[ (3) Screw the oil filter in until the O-ring contacts the bracket.
l = Then tighten 3/4 turn [tightening torque: 17 Nm (12, ftibs)].
, ) NOTE o , Y-
‘ For MD1 35737, tighten one ‘turn [Tightening torque:

14 Nm (10 ft.lbs.] after the O-ring contacts the bracket.

AGENO591 ’ '
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Front Case, Counterbalgnce 1 1 Fﬂ47

ENGINE OVERHAUL <2.4L> — Shaft and Oil Pan

ZDENO711

Z6LU0013

INSPECTION AR ST O WO
FRONT CASE b

(1) Check oil holes for clogging and -clean if necessary.

(2) Check left counterbalance shatft front bearing section: for
wear, damage and seizure. If there is anything ‘wrong
with the section, replace the front case.

(3) Check the front case for cracks and other ‘damage. Re-
place cracked or damaged front case.

OIL SEAL

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

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

COUNTERBALANCE SHAFT

(1) Check oil holes for clogging.

(2) Check journal for seizure, damage and contact with bear-
ing. If there is anything wrong with the journal, replace
counterbalance shaft, bearing or front case assembly.

OIL PUMP

(1) Assemble the-oil pump gear to the front case and rotate
it to ensure smooth rotation with no looseness.

(2) Ensure that there is no ridge wear on the contact surface
between the front case and the gear surface of the oil
pump cover,

(3) Check the side clearance

Standard value:
Drive gear 0.08-0.14 mm (.0031-.0055 in.)
Driven gear 0.06~-0.12 mm (.0024-.0047 in.)
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11F-48 ENGINE OVERHAUL <2.4L> — Piston and Connecting Rod

PISTON AND CONNECTING ROD 11300840167
REMOVAL AND INSTALLATION

gi Lubricate all

internal parts
with engine oil
during reassembly.

] ‘ :
Z6EN0526
Removal steps
pGq 1 Nut pC 7. Piston ring No. 2
«4Ap pF4q 2. Connecting rod cap »B« 8. Oil ring

pE« 3. Connecting rod bearing «4Bp- pA¢ 9. Piston pin
pD 4. Piston and connecting rod assembly 10. Piston

Ed 5. Connecting rod bearing 11. Connecting rod

C 6. Piston nn% No. 1 12. Bolt
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ENGINE OVERHAUL <2.4L> - Piston and Connecting Rod

11F-49
mmm———

Cylindernumber

Z7ENO448

Piston Din setting
tool MIT216941

ZTENC425

REMOVAL SERVICE POINTS ,
«4Ap- CONNECTING ROD CAP REMOVAL ~

(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 order according to the cylinder number:

«4Bp- PISTON PIN REMOVAL

Item No. LPart No. Description .

| 1 MIT310134 Base © - |
2 MIT310136 Piston Support * -
3 MIT310137 Connecting Rod-Guide Pin
4 MIT310138 Confiecting Rod:Guide Pin
5 MIT310139 Connecting Rod Guide Pin
6 MIT310140 Piston Support ]
7 MIT310141 Connecting Rod Guide Pin |’
8 MIT310142 Piston Support !
9 MIT48143 Pfress Pin
10 216943 Stop Screw
11 10396 Nut

(1) Remove the stop screw from the base.

(2) Select the correct piston support for your application (See

above). Fit the piston support onto the base Place the

base on press support blocks.
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11F-50

ENGINE OVERHAUL <2.4L> — Piston and Connecting Rod

PR 2222222

LR EER 77 2y

.. vy—
) I ‘..IM__._ -

|
1

N
N

7

ARAMMMANNRY

I

Piston pin
Front mark

N

W™

i SR,

Connecting rod
guide pin

TENOST79

Base

—ocknut

Pin depth set
location

Stop
screw

Flat piston .
support

Z7ENO428

(3) Insert the press pin through the piston! pin hole. Select
the correct connecting rod guide pin (See above). Thread
the guide pin onto the threaded portion of the press pin.

(4) Position the piston assembly on the piston., support in
the press. With the press pin up as,shown in Figure 4,
insert the guide pin through the hole, in the piston and
through the hole in the piston support. ’

(5) Press the piston pin out of the assembly.

IMPORTANT: To avoid piston damage,
e The piston support must seat squarely against

the piston.
e Verify that the piston pin will slide through the

hole in the piston support.
(6) Remove the piston pin from the press pin.

5

INSTALLATION SERVICE POINTS
pA PISTON PIN INSTALLATION

(1) Thread the stop screw and lock nut assembly into the
base. Fit the correct piston support on top of the base.
Insert the press pin, thregded end up, into the hole in
the piston support until the press pin touches -the stop
screw.

(2) Using the markings on the press pin, adjust the stop
screw to the depth as shown below:*"

Depth:
Refer to the operating instructions on the special tool.
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ENGINE OVERHAUL <2.4L> - Piston and Connectina Rod

11F-51

Piston pin —é

Piston pin
Front mark
Front mark
Connecting rod
guide pin
Base
]
Stop scre Lock nut
TENOSS0
‘
/'\\ Z6END298
Upper side rail
— Spacer

/E é ; % i Lower side rail

6EN1237

(3) Place the base on press support blocks.

(4). Slide the piston pin over the threaded end of the press
pin, and thread the correct guide  pin p against it.

(5) Coat the piston pin with oil, aiid with the connecting rod
held in position, slide the guide pin through the piston
and connecting rod.

(6) Press the piston pin through the connecting rod until the
guide pin contacts the stop screw.

(7) Remove the piston assembly from the base. Remove
the guide pin and press pin from the assembly.

IMPORTANT: Due to production tolerance variations,
it is necessary to visually inspect the piston pin depth
after installation to verify that the piston pin is cen-
tered. Adjust if necessary.

(8) Check that the piston moves. smoothly.

pB OIL RING INSTALLATION
(1) Fit the oil ring spacer into the piston rihg groove.

NOTE

1. The side rails and spacer may be mstalled in either
direction.

2. New spacers and side rails are colored for
identification of their sizes.

Size |dentification color
Standard None
0.50.mm oversize Blue

1.00 mm oversize

Yellow
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11 F-52

ENGINE OVERHAUL <2.4L> — Piston and Connecting Rod

Side rail gap

1EN026 9

7ENO0452

Identification mark “1 R”
Identification mark “2R”

Size mark

(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.
Use of ring expander to -expand the side rail end gap
can break the side rail, unlike other plston rings. :

Caution g
Do not use piston ring expander whén installmg side
rail.

(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.

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

Using piston ring expander, fit No. 2 and ‘then No 1 piston
ring into position.

NOTE
1. The ring end is provided with identification. mark.

Identification mark:
No.1 ring 1R
No.2 ring 2R

2. Install piston rings with identification mark facing up, to’
the piston crown side.
3. Size marks on piston rings are as follows..

Size Size mark
Standard NONE
0.50 mm oversize 50

1.00 mm oversize 100

Upper side No.1

rail %
Crankshaﬂf \

puly m  [Pision pi

side & /

% % Lower side

No.2 ring gap rail
and spacer gap
6ENO0549

pD« 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 figure.

(3) Rotate crankshaft so that crank pin is on center of cylinder
bore.
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ENGINE OVERHAUL <2.4L> — Piston and anneptingfg Rod. 11F=ﬁ3

Timing belt side <=

1EN0247

26EN0700

Identification mark
6AE0115

(4) Use suitable thread protectors on the connecting rod"boﬂs
before inserting piston and connecting rod assembly mto
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 mto the cyhnder block.

i
%

5 N

p-E4 CONNECTING ROD BEARINGS INSTALLATION

When the bearing needs replacing, select and lnstall a, proper

bearing by the following procedure. "

(1) Measure the crankshaft pin diameter and confirm its classi-
fication from the following table. In the case ¢f a crankshaft
supplied as a service part, identification Edlors of its, pins -
are painted at the positions shownin the lllu’stratlon /, B

4

1
i

(2) The connecting rod bearing identification mark is stamped
at the position shown in the illustration.

Crankshaft pin: Connecting rod bearing
Classifi- | Identifica- | 1dentifi- 0.D. mm (in.) Identifi- | Thickness mm (in.)
cation tion mark cation cation

’ ’ color mark
Produc- Service
tion part part
1 None Yellow 44.995-45.000 1 1.478-1.491
(1.7715-1.7717) {0.0582-0.0587)
None None 1.491-1.495
2 44.985-44.995 2 (0.0587-0,0589)
(1.7711-1.7715)
3 i1 None ‘White 44.980~44.985 3 1.495-1.499
(1.7709-1.7711) (0.0589-0.0590)

Connecting rod I.D.: 48.000—48.015 mm (1.8900-1.8904 in.)
(3) Select a proper bearing from the above table on the basic
of the identification data confirmed under Items (1) and (2).
[Example]
(1) If the measured value of a crankshaft pin outer
diameter is between 44.995 and 45.000 mm (1.7715
and 1.7717 in.), the pin is classified as “1” in the
table. In case the crankshaft is also replaced by
a spare part, check the identification colors of the
pins painted on the new crankshaft. If the color is
- yellow, for example, the pin is classified as “1”. In
the above cases, select, the connecting rod bearing
having identification mark “1".

TSB Revision




11 F-54 ENGINE OVERHAUL <2.4L> - Piston and Connecting Rod

Cylinder No.

Notches
DENOOS1

p-Fq 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.

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

Standard value: 0.1 0-0.25 mm (0039- 0098 ll'f)
Limit: 0.4 mm (.016 in.)

P GqCONNECTING ROD CAP NUT INSTALLATION

NOTE
Installation of the connecting rod nut should be performed
with the cylinder head or the spark plug removed.

(1) Since the connecting rod bolts and nuts are torqued using
the plastic area tightening method, the bolts should be
examined BEFORE reuse. If the bolt threads are “necked
down”, the bolt should be replaced.

Necking can be checked by running a nut with fingers
to the full length of the bolt threads. If the nut does
not run down smoothly, the bolt should be replaced.

(2) Before installation of each nut, apply engine oil to the
threaded portion and bearing surface of the nut.

(3) Loosely tighten each nut to the bolt.

(4) Then tighten the nuts alternately to a torque of 20 Nm
(14.5 ft.lbs.) to install the cap properly.

(5) Make a paint mark on the head of each nut.

(6) Make a -paint mark on the bolt end at the position 90°
to 100° from the paint mark made on the nut in the direction
of tightening the nut.

(7) Give a 90° to 100° turn to the nut and make sure that
the paint mark on the nut and that on the bolt are in

alignment.

Caution

1. [if the nut is turned less than 90°, proper fastening
performance may not be expected. When

tightening the nut, therefore, be careful to give
a sufficient turn to it.

2. If the nut is overtightened (exceeding 100°), loosen
the nut completely and then retighten it by
repeating the tightening procedure from step (1).
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ENGINE OVERHAUL <2.4L>— Piston and Connecting Rod 11F-55

~/

(2)

SEN006S

Press down ring
with piston

L
/ﬁg@

A0 i i

2

TR

Piston ring End gap

(3)

Z6EN0548

(1)
(2)

Z1ENO0246

INSPECTION "‘11@560111

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.

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: 0.03-0.07 mm (.0012-.0028 in.)
Limit: 0.1 mm (.004 in.)

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 ring 0.25-0.35 mm (.0098-.0138 in.)
No.2 ring 0.40-0.55 mm (.0157-.0217 in.)
Qil ring 0.10-0.40 mm (.0039-.0157 in.)
Limit:
No. 1, No. 2 ring 0.8 mm (.031 in.)
Oil ring 1.0 mm (.039 in.)

CRANKSHAFT PIN OIL CLEARANCE
(PLASTIGAGE METHOD)

Remove oil from crankshaft pin and connecting rod

bearing.
Cut the Plastigage to the same length as the width of
bearing and place it on crankshaft pin in parallel with

its axis.
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11F-56 ENGINE OVERHAUL <2.4L> — Piston and Connecting Rod

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

(4) Carefully remove the connecting rod-cap.

(5) Measure the width of the Plastigage at its widest part
by using a scale printed on the Plastigage package.

Standard value: 0.02-0.05 mm (.0008-.0020 in.)
Limit: 0.1 mm (.004 in.)

£

1ENO271
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ENGINE OVERHAUL <2.4L>— Crankshaft, Flywheel and ‘Drive Plate 11F-57

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE
REMOVAL AND INSTALLATION -

135 Nm

r
W Lubricate all R N
. o8 ﬂibs

internal parts
with engine oil
during reassembly.

- 135 Nm .
98 ft.Ibs.

SEN1086
Removal steps
1. Flywheel bolt <M/T> pD¢ 9. Oil seal case
2. Flywheel <M/T> pCH 10. Oil seal
3. Drive plate bolt <A/T> p B4 11. Bearing cap bolt
4. Adapter plate <A/T> pBd 12. Bearing cap
5. Drive plate <A/T> PpA 13. Crankshaft bearing (lower)
6. Crankshaft bushing <A/T> 14. Crankshaft
7. Rear plate p-A« 15. Crankshaft bearing (upper)
8. Bell housing cover 16. Cylinder block
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11F-58 ENGINE OVERHAUL <2.4L> - Crankshaft, Flywheel ‘and Drive Plate

Z6EN0705

REASSEMBLY SERVICE POINTS

5 e L

pA«q CRANKSHAFT BEARING INSTALLATION

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 crankshaft 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 the front of engine, beginning at No. 1.

<= Timing belt side
Cylinder block bearing bore
identification mark

No.3

No. 4
No.5

(===
Cylinder bore
size mark

i Cylinder Crankshaft
Crankshaft journal Cylinder | Cra o
ing bore
Classi- |dentifica- |dentifica- Outer Identifica- Identifica-
fication | tion mark . diameter mm tion mark tion mark
(for tion color (in.) (for service
production (for service part)
part) par)
1 None Yellow 56.994-57.000 o 1
(2.2439-2.2441)
o i 2
2. 3
: 56.988-56.094
2 None None (2.2436-2.2439) 0 2
1 3
2 4
i 56.982-56.988 0 3
3 None White o )
1 4
T2 5

6EN1184
’/Grooveless Grooved
w‘\ldemiﬁcaﬁon @
mark Ry
Lower bearing Identification
(for No. 1,2.4.5) mark

Upper bearing
Grooveless (t5r No. 1,2,4,5)

: Identification
Upper and lowe mark

bearings
(for No. 3) 1ENO272

(3) Select a proper bearing from the above table on the basis
of the identification data confirmed under Items (1) and

2).

[Example]

1.

If the measured value of a ‘crankshaft journal outer
diameter is between 56.994 ~ 57.000 mm (2.2439
— 2.2441 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 hole
identification mark stamped * on the cylinder block.
If it is “0”, read the “Bearing ideritification mark” column
to find the identification mark of the bearing to be
used. In this case, it is “1".

(4) Install the bearings having an oil groove to the cylinder
block. .

(5) Install the bearings having no oil grodve to the bearing
cap.
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ENGINE OVERHAUL <2.4L> — Crankshaft, Flywheel and Drive Plate 11 F-59

R

A

Shank length

9ENO477

MB990938

MD998776

Z6ENQ709

pB4BEARING CAP / BEARING CAP BOLT
INSTALLATION L
(1) Install the bearing caps so that the arrow’ points to the:
timing belt side. .. R
(2) Before installing the bearing cap bolts, check that the,
shank length of each bolt “meets the limit., If, the limit"

3

is exceeded, replace the bolt. s
Limit (A): Max. 71.1 mm (2.80 in.)

(3) Apply engine oil to the threaded portion and beafing sur-
face of the bolt. o B

(4) Tighten the bolts to 25 Nm (18 ft.Ibs.) 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

1. If the bolt is turned less than 90°, proper fastening
performance may not be expected. When
tightening the bolt, therefore, be careful to give
a sufficient turn to it.

2. 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 crank-
shaft turns smoothly and the end play is correct. If the
end play exceeds the limit, replacer No.3 crankshaft bear-

ings.
Standard value: 0.05-0.18 mm (.0020-.0071 in.)
Limit: 0.25 mm (.0098 in.)

pC OIL SEAL INSTALLATION
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11 F-60 ENGINE OVERHAUL <2.4L> — Crankshaft. Flvwheel and Drive Plate

P-DQSEALANT APPLICATION TO OIL SEAL CASE

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equivalent
NOTE
(1) Be sure to install the case quickly while the sealant is
wet (within 15 minutes). '
(2) After installation, keep the sealed area away from the
oil and coolant for approx. one hour.

Z6EN0626
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ENGINE OVERHAUL <2.4L> - Crankshaft, Flywheel and, Drive ‘Plate "11F-61

Plastigage
Z6EN0623

12mm+

(.47 in.)

Center

Bottom ___l:_—_.—j__

SENOD553

INSPECTION 11300880103
CRANKSHAFT OIL CLEARANCE (PLASTIGAGE METHOD}

(1) Remove oil from the crankshaft joumal and’ crankshaﬂ
bearing.

(2) Install the crankshaft.

(3) Cut the Plastigage to the same length as the width of
bearing and place it on journal in paraltel -with 'its axis;

(4) Install the crankshaft bearing cap carefully and tighten
the bolts 16 the specified torque.

(5) Carefully remove the crankshaft bearing cap.

(6) Measure the width of the Plastigage at its widest part
by using a scale printed on the Plastigage package.

Standard value: 0.02-0.04 mm (.0008~-.0016 in.)
Limit: 0.1 mm (.004 in.)

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.
(2) 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 (.0020 in.)
Limit: 0.1 mm (.004 in.)

(3) If the distortion is excessive, correct within the allowable
limit or replace.
Grinding limit: 0.2 mm (.008 in.)
Includes/combined with cylinder head grinding

Cylinder block height (when new):
289.9~-290.1 mm (11.413-11.421 in.)

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

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

Standard value:
Cylinder I.D. 86.50 mm (3.4055 in.)
Cylindricity 0.01 mm (.0004 in.) or less
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11F-62 ENGINE OVERHAUL <2.4L> — Crankshaft, Flywheel ‘and ‘Drive Plate

- T

@
Thrust

direction
Piston O.D.

6ENO0554

BORING CYLINDER

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

Piston size identification

Size Identification mark

0.50 0.S. 0.50

1.000.8. 1.00
NOTE

Size mark is stamped on piston top.

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

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

Boring finish dimension =Piston 0.D. +
(clearance between piston O.D. and-cylinder) -
0.02 mm (.0008 in.) (honing margin)

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

Caution

To prevent distortion that may result from temperature
rise during honing, bore cylinders, working from No..
2 to No. 4 to No. 1 to No. 3.

(5) Hone to final finish dimension (piston'O.fD.+ clearance
between piston O.D. and cylinder).
(6) Check clearance between- piston and cylinder.

Clearance between piston and cylinder:
0.02-0.04 mm (.0008-.0016 in.)

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