2013 Mitsubishi Lancer ES
2013 ENGINE Mechanical - 2.4L - Lancer

2013 ENGINE

Mechanical - 2.4L - Lancer

GENERAL INFORMATION

The 4B12 (2.4 L) engine is an in-line four-cylinder engine. The cylinder numbers are assigned as 1-2-3-4 from

the front of the engine (timing chain side). The firing order is 1-3-4-2.

GENERAL INFORMATION
ITEMS SPECIFICATIONS
Type In-line DOHC
Number of cylinders 4
Bore mm (in) 88 (3.46)
Stroke mm (in) 97 (3.82)
Total displacement cm? (cu. in) 2,359
Compression ratio 10.5
Firing order 1-3-4-2

Opens (BTDC) 0° - 40°
Valve timing Intake valve Closes (ABDC) 64° - 24°

Exhaust valve Opens (BBDC) 447 - 247

Closes (ATDC) 0°-20°
Lubrication system Pressure feed, full-flow filtration
Oil pump type Trochoid type
ENGINE DIAGNOSIS
ENGINE SYMPTOMS
SYMPTOMS PROBABLE CAUSE REMEDY

Blown cylinder head gasket Replace the gasket.
Worn or damaged piston rings Replace the rings.

Compression is too low Worn piston or cylinder glzp :;rhgzg?{,lﬁf:kt_he piston and/or

Worn or damaged valve seat

Repair or replace the valve and/or
the seat ring.

Engine oil level is too low

Check the engine oil level.

switch

Malfunction of engine oil pressure

Replace the engine oil pressure
switch.

Clogged oil filter

Install a new filter.

Drop in engine oil pressure

Worn oil pump gears or cover

Replace the gears and/or the cover.

Thin or diluted engine oil

Change the engine oil to the correct
viscosity.

Stuck (opened) oil relief valve

Repair the relief valve.
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Excessive bearing clearance

Replace the bearings.

Engine oil pressure too high

Stuck (closed) oil relief valve

Repair the relief valve.

Incorrect valve clearance

Adjust valve clearance.

Noisy valves

Thin or diluted engine oil (low
engine oil pressure)

Change the engine oil.

Worn or damaged valve stem or
valve guide

Replace the valve and/or the guide.

Insufficient oil supply

Check the engine oil level.

Connecting rod noise/main

Thin or diluted engine oil

Change the engine oil.

bearing noise

Excessive bearing clearance

Replace the bearings.

SERVICE SPECIFICATIONS

SERVICE SPECIFICATIONS

Item

Standard value

Limit

Drive belt tension

Vibration frequency Hz
(Reference)

105 - 135

Tension N (Ib) (Reference)

262 - 430 (59 - 97)

Intake valve

0.20 £ 0.03 (0.008 +

Valve clearance (at cold) 0.0012)
mm (in) 0.30+0.03 (0.012 +
Exhaust valve 0.0012) -
Basic ignition timing at idle 5°BTDC =+ 3° -
e . Approximately 10°
Actual ignition timing at curb idle BTDC -
CO contents % 0.5 or less -
HC contents ppm 100 or less -
Curb idle speed r/min 650 + 100 -
. . . Minimum 1, 000
Compression pressure (200 r/min) kPa (psi) 1,440 (209) (145)
Compression pressure difference of all cylinder kPa (psi) |- 98 (14)

Intake manifold vacuum at curb idle kPa (in Hg)

Minimum 60 (18)

SEALANTS AND ADHESIVE
SEALANTS AND ADHESIVE
Item Specified sealant and adhesive Remark
Rocker cover assembly ThreeBond 1227D, ThreeBond 1217G (Mitsubishi
(matching area of the cylinder  |Genuine Part No. 1000A923), LOCTITE 5900 or
head and the timing chain case) |equivalent Semi-drying
o ThreeBond 1227D, ThreeBond 1217G (Mitsubishi sealant
Engine oil pan Genuine Part No. 1000A923), ThreeBond 1207F
(Mitsubishi Genuine Part No. 1000A992), LOCTITE
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5970, LOCTITE 5900 or equivalent
Flywheel bolt < M/T > or drive . Anaerobic
plate bolt < CVT > ThreeBond 1324 or equivalent adhesive
Cylinder head gasket (matching
arelg of the cylinder head, ThreeBond 1217G (Mitsubishi Genuine Part No. Semi-drying
cylinder head gasket and the 1000A923). LOCTITE 5900 val 1
cylinder block) ), or equivalent sealant
Timing chain case assembly

SPECIAL TOOLS

SPECIAL TOOLS

Tool

Tool number and name

Supersession

Application

&7_ BE32080

MB992080
Belt tension meter set

a. MB9912081
Belt tension meter

b. MB992082

Microphone assembly

Tool not available

Drive belt tension (frequency)
measurement

MB991958
Scan tool (M.U.T.-III sub
assembly)

a. MB991824

Vehicle
communication
interface (V.C.1.)

b. MB991827

M.U.T.-III USB
cable

c. MB991910

M.U.T.-III main
harness A
(Vehicles with
CAN
communication

MB991824-KIT

CAUTION:

For vehicles with CAN
communication, use M.U.T.-
Il main harness A to send
simulated vehicle speed. If
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system) NOTE: you connect M.U.T.-lll main
MB991826 harness B instead, the CAN
d. MB991911 M.U.T.-lll Trigger |Sommunication does not
Harness is not function correctly.
M.U.T.-Ill main | hecessary when
harness B Elrfl?l'rl.ilggkv.c-l. e Ignition timing check
. . ey. .
(Vehicles without y e Curb idle speed check
CAN .. ¢ Idle mixture check
communication . . )
system) e Erasing the diagnostic
trouble code
e. MB991914
M.U.T.-III main
harness C (for
Chrysler models
only)
: . f. MB991825
] "\ :I
& [ DO NOT USE | M.U.T.-IIl adapter
K W harness
MES91911
e g. MB991826
&[ponNoTUsE]! hM.U.T.-III trigger
o .
"‘&‘3’ Wy arness
MB291914
f 2
MB291825
g
MB991826
MBS91958
MB992278
Belt tension release - Auto-tensioner tension release
wrench
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MBO92273
_—
=5 s [MB990767
e ~— |Front hub and flange MB990767-01
&= yoke holder
BO20TET
@ Holding the crankshaft pulley
@@ &  [MD%sTI9 MIT308239
ﬁ Pin
DUBATH0
MB992103 Camshaft and camshaft

BA92103

Chain tension release bar |

sprocket assembly (exhaust
side) removal

MD998772
Valve spring compressor

General service
tool

BOS040

MB992090
Retainer holder
attachment

MB992089
Retainer holder C

Valve spring compression
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MB992085

) Valve stem seal removal
Valve stem seal pliers

MD998737

Valve stom seal installer MD998737-01 Valve stem seal press-fitting

MD998727 .
Oil pan FIPG cutter MD998727-01 Engine oil pan removal
DagaTaT

MB991883 General service  [Supporting the flywheel < M/T

Flywheel stopper tool > or drive plate <CVT >
MB291883

MD998718 .

Crankshaft rear oil seal |MD998718-01 Press-.ﬁttmg the crankshaft

installer rear oil seal
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MB991448
Bush remover and MB991448-01
installer base

Press-fitting the crankshaft
front oil seal

MB991614 Balancer shaft and oil pump
' Angle gauge module installation

MB9siE14

MB991928
Engine hanger

a. MB991929
Joint (50) x 2
Slice bracket (HI) b. MB991930
Joint (90) x 2
c. MB991931
Tool not available

Joint (140) x 2

d. MB991932

B351328 Foot (standard) x 4
e. MB991933

Foot (short) x 2

Supporting the engine

f. MB991934 assembly

Chain and hook
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assembly NOTE:
- Special tool MB991454 is a
S part of engine hanger
%‘_ﬁ%@ . MB991895 attachment set MB991453.

= X Tool not available
;% Engine hanger

/ MB991527 Tool not available
Hanger

BoS1527
=7
MB992201
Engine hanger plate

ﬁﬁi MB991454 MZ203827-01

Engine hanger balancer

Baa1454

ON-VEHICLE SERVICE
DRIVE BELT TENSION CHECK

1. Remove the radiator condenser tank mounting bolt, and move the radiator condenser tank to a place
where it does not interfere with the drive belt tension check (Refer to RADIATOR ).

CAUTION: Check the drive belt tension after turning the crankshaft clockwise
one turn or more.

2. Make sure that the indicator mark on the auto-tensioner is within the area marked with A in the
llustration.

3. Ifthe mark is out of the area A, replace the drive belt (Refer to << B >> DRIVE BELT REMOVAL ).

NOTE: The drive belt tension adjustment is not necessary as the auto-tensioner is
adopted.
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4. Install the radiator condenser tank to the original position (Refer to RADIATOR ).

Ignition coil

"= control valve

= r=,

Engine oil - T

pressure slmlfitc_h%\ Y

Fig. 1: Identifying Indicator Mark On Auto-Tensioner
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

AUTO-TENSIONER CHECK
OPERATION CHECK

Required Special Tool:

MB992278: Belt tension release wrench

1. Stop the engine from the idle state.

2. Remove the radiator condenser tank mounting bolt, and move the radiator condenser tank to a place
where it does not interfere with the auto-tensioner check (Refer to RADIATOR ).

3. Check that the drive belt are not protruding from the pulley width of drive belt auto-tensioner.
4. Remove the drive belt (Refer to << B >> DRIVE BELT REMOVAL ).

WARNING: Always work from above when releasing the tension of the auto-
tensioner. When you try to gain access from underneath the vehicle,
you will experience difficulty, thus causing the tool to be dropped
off.

CAUTION: To work at the optimum angle, you must choose a most suitable box-
type wrench is applied to the special tool.

WARNING: Be sure to set the box-type wrench and the special tool MB992278 to
the hexagonal parts securely to prevent the tool from falling off
because the tension of the auto-tensioner is high.

5. Install special tool MB992278 and a box-type wrench at the optimum angle.
6. Check that no binding is present by turning the auto-tensioner in the left and right directions.
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7. If there are any problems in the procedure 3 or 6, replace the auto-tensioner (Refer to TIMING
CHAIN ).

8. [Install the drive belt (Refer to >> B << DRIVE BELT INSTALLATION ).
9. Install the radiator condenser tank to the original position (Refer to RADIATOR ).

RIGHT BANK EXHAUST SIDE

LI T
LEFT BANK EXHAUST SIDE
AKAMOBEAB

Fig. 2: Turning Auto-Tensioner Using Box-Type And Belt Tension Release Wrench
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

FUNCTION CHECK

The auto-tensioner can be checked whether it is in good condition by checking its tension.
< When the vibration frequency is measured: Recommendation >

Required Special Tools:

e MB992080: Belt Tension Meter Set
o MB99208&1: Belt Tension Meter
e MB992082: Microphone Assembly

1. Check the tension of the drive belt (Refer to DRIVE BELT TENSION CHECK).
2. Check the tension of the drive belt in the following procedures.
1. Connect special tool MB992082 to special tool MB992081 of special tool MB992080.
2. Press the "POWER" button to turn on the power supply.
3. Press number key "1". Check to ensure that "No. 01" appears on the upper left of the display and
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that the following numeric values are displayed for individual items (M, W, and S):
M 000.9 g/m
W 010.0 mm/R

S 0100 mm

Rocker arm
piston

Qil passage hole
AKB04630 AB

Fig. 3: Identifying Belt Tension Meter Set
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

If numeric values have not been entered (new tool), set them according to the belt specifications as
shown below. Once you set them, you do not have to set them again. The settings remain undeleted
even after battery replacement.

NOTE: This operation is to temporarily set the preset data such as the belt
specifications, because if the measurement is taken without input of
the belt specifications, conversion to tension value (N) cannot be
made, resulting in judgement of error.

< Setting procedure >

a. Press down the "MASS" button till the belt mass select display appears.

b. Press the "UP" or "DOWN" button to select "01 1.5GT 0.9" and press the "MEASURE"
button to decide it. Check to ensure that "M 000.9 g/m" is displayed.

c. Press the "WIDTH" button to change to the belt width input display.

d. Press number keys 0, 1, 0, and 0 sequentially, and press the "SELECT" button to apply them.
Check to ensure that "W 010.0 mm/R" appears on the display.
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e. Press the "SPAN" button to change to the span length input display.

f. Press number keys 0, 1, 0, and 0 sequentially, and press the "SELECT" button to apply them.
Check to ensure that "S 0100 mm" appears on the display.

4. Press "Hz" button twice to change the display to the frequency display (Hz).

CAUTION: « When measuring, make sure that the engine is cold.

e Measure after turning the crankshaft clockwise one turn or
more.

o Do not allow any contaminants such as water or oil to get
onto the microphone.

o If strong gusts of wind blow against the microphone or if
there are any loud sources of noise nearby, the values
measured by the microphone may not correspond to
actual values.

o If the microphone is touching the belt while the
measurement is being made, the values measured by the
microphone may not correspond to actual values.

o Do not take the measurement while the vehicle's engine is
running.

5. Hold special tool MB992080 to the middle of the belt between the pulleys (at the place indicated by
arrow) where it does not contact the belt [approximately 10 - 15 mm (0.4 - 0.59 inch) away from
the rear surface of the belt] so that it is perpendicular to the belt (within an angle of + 15 degree
angle).

6. Press the "MEASURE" button.

7. Gently tap the middle of the belt between the pulleys (the place indicated by the arrow) with your
finger as shown in the illustration, and check that the vibration frequency of the belt is within the
standard value.

Standard value (Reference): 105 - 135 Hz
NOTE: To take the measurement repeatedly, tap the belt again.

8. Press and hold the "POWER" button to turn off the power supply.
3. If not within the standard value, replace the auto-tensioner (Refer to TIMING CHAIN ).
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Power steering

oil pump pulley 10-15mm

{0 4 -0, 59 inch)
ldler |JLI||e*_.-f !

T,

Gently ta |th your fmg gr =
.'I _==:==::=" i -\}

/

' :"

"%.-/ / __x, MB993080

_ Idler uulle‘f Generator
Cra nl-:shaft pulley
pulley

ACEOTI2A AD

Fig. 4: Checking Vibration Frequency Of Belt
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

< When using a tension gauge >

1. Check the tension of the drive belt (Refer to DRIVE BELT TENSION CHECK).

CAUTION: « When measuring, make sure that the engine is cold.

e Measure after turning the crankshaft clockwise one turn or
more.

2. Use a belt tension gauge in the middle of the belt between the pulleys shown in the illustration (at the
place indicated by the arrow) to check that the belt tension is within the standard value.

Standard value (Reference): 262 - 430 N (59 - 97 1b)

3. Ifnot within the standard value, replace the auto-tensioner (Refer to TIMING CHAIN ).
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Power steering
oil pump pulley
Y

[dler pulley ‘ ; f’;\f:%\

1 y
\ i ”

I, | Pl Belt

‘%ﬁk / — -J| tension
) Et:ﬁ_::a:_ I|' | Qa L.IQ 1}
// e I
/ Idler pulley o
Generator
Crankshaft pulley
pulley ACEO0ET3 AD

Fig. 5: Checking Belt Tension Using Belt Tension Gauge

Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

VALVE CLEARANCE CHECK AND ADJUSTMENT

Refer to INSPECT AND ADJUST )

IGNITION TIMING CHECK

Required Special Tool:

MB991958: Scan Tool (M.U.T.-III Sub Assembly)

e MB991824: V.C.I.
e MB991827: M.U.T.-III USB Cable
e MB991910: M.U.T.-III Main Harness A

1. Before inspection, set the vehicle in the following condition:
¢ Engine coolant temperature: 80 - 95°C (176 - 203°F)
e Lights and all accessories: OFF

e Transaxle: Neutral (P range on vehicles with CVT)

NOTE:

On vehicles for Canada, the headlight, taillight, etc. remain lit even when
the lighting switch is in "OFF" position but this is no problem for checks.

CAUTION: To prevent damage to scan tool MB991958, always turn the ignition
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switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

2. Connect scan tool MB991958 to the data link connector.

: DATA LINK

/ CONNECTOR /
} f"l A I:I,J. p

= ,
L T/ (e S
e =R
[Fy - ‘IHT \
".JTT i = -."'| E-' s
VR \ ."I' o II'I-) ! _r.--" \‘C-'
\!
'|

| L
—
—
Y

) ,'-ﬁ:;_b\%:{ |

LAY
NN mBostsio
MB991824

MBS91827 AC305412AB

Fig. 6: Connecting Scan Tool To Data Link Connector
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Set the timing light to the power supply line (terminal No. 3) of the ignition coil No. 1.
Start the engine and run it at idle.

Check that the idle speed is approximately 650 r/min.

Select scan tool MB991958 actuator test "item number 11".

N n kAW

Check that basic ignition timing is within the standard value.
Standard value: 5° BTDC + 3°

8. [If the basic ignition timing is not within the standard value, check the following items:
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5
Al ——
Q«_—dn._ i —
CRANKSHAFRT

POSITION SENSOR
CONNECTOR '

Fig. 7: Identifying Power Supply Line (Terminal No. 3) Of Ignition Coil No. 1
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

¢ Diagnostic output
¢ Timing chain cover and crankshaft position sensor installation conditions
e Crankshaft sensing blade condition

CAUTION: If the actuator test is not canceled, the forced drive will continue for
27 minutes. Driving in this state could lead to engine failure.

9. Cancel the setting mode of the scan tool MB991958.
10. Check that the actual ignition timing is at the standard value.

Standard value: Approximately 10° BTDC

NOTE: The ignition timing fluctuates about * 7°, even under normal operating
condition.
NOTE: It is automatically further advanced by about 5° from 10° Before Top Dead

Center at higher altitudes.

NOTE: Wait till approximately 1 minute passes after the engine started, and check
the ignition timing when the engine stabilized.

11. Remove the timing light.
CAUTION: To prevent damage to scan tool MB991958, always turn the ignition

switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

12. Disconnect scan tool MB991958 from the data link connector.

CURB IDLE SPEED CHECK
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Required Special Tool:
MB991958: Scan Tool (M.U.T.-III Sub Assembly)

e MB991824: V.C.I.
e MB991827: M.U.T.-III USB Cable
e MB991910: M.U.T.-III Main Harness A

1. Before inspection, set the vehicle in the following condition:
e Engine coolant temperature: 80 - 95°C (176 - 203°F)
o Lights and all accessories: OFF
¢ Transaxle: Neutral (P range on vehicles with CVT)

NOTE: On vehicles for Canada, the headlight, taillight, etc. remain lit even when
the lighting switch is in "OFF" position but this is no problem for checks.

CAUTION: To prevent damage to scan tool MB991958, always turn the ignition
switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

2. Connect scan tool MB991958 to the data link connector.

™5 ! P
A—. | COMPRESSION ~ \L
A Y~ GAUGE N
(g =g
NS & v e
\\._,” © 0 r"-,'%'
e x_ = L2k L'l 'II!I By -
-". : el [l i |t ( ~
ARXODIISAR

Fig. 8: Connecting Scan Tool To Data Link Connector
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Set the timing light to the power supply line (terminal No. 3) of the ignition coil No. 1.
Start the engine.
Run the engine at idle for 2 minutes.

S kW

Check the actual ignition timing is at the standard value.

Standard value: Approximately 10° BTDC

NOTE: The ignition timing fluctuates about * 7°, even under normal operating
condition.
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NOTE: It is automatically further advanced by about 5° from 10° Before Top Dead
Center at higher altitudes.

AKED4E1E AR

Fig. 9: Identifying Power Supply Line (Terminal No. 3) Of Ignition Coil No. 1
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

NOTE: Wait till approximately 1 minute passes after the engine started, and check
the ignition timing when the engine stabilized.

7. Check the idle speed. Select item number 2 and take a reading of the idle speed.
Curb idle speed: 650 = 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, refer to SYMPTOM CHART .
9. Remove the timing light.

CAUTION: To prevent damage to scan tool MB991958, always turn the ignition
switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

10. Disconnect scan tool MB991958 from the data link connector.
IDLE MIXTURE CHECK
Required Special Tool:
MB991958: Scan Tool (M.U.T.-III Sub Assembly)

¢ MB991824: V.C.I.
e MB991827: M.U.T.-III USB Cable
e MB991910: M.U.T.-III Main Harness A
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1. Before inspection, set the vehicle in the following condition:
¢ Engine coolant temperature: 80 - 95°C (176 - 203°F)
e Lights and all accessories: OFF
e Transaxle: Neutral (P range on vehicles with CVT)

NOTE: On vehicles for Canada, the headlight, taillight, etc. remain lit even when
the lighting switch is in "OFF" position but this is no problem for checks.

CAUTION: To prevent damage to scan tool MB991958, always turn the ignition
switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

2. Connect scan tool MB991958 to the data link connector.

MB991827 ACEDB435AB

Fig. 10: Connecting Scan Tool To Data Link Connector
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. Set the timing light to the power supply line (terminal No. 3) of the ignition coil No. 1.
Start the engine and let it run at idle.
5. Check that the actual ignition timing is at the standard value.

Standard value: Approximately 10° BTDC
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NOTE: The ignition timing fluctuates about * 7°, even under normal operating
condition.
NOTE: It is automatically further advanced by about 5° from 10° Before Top Dead

Center at higher altitudes.

kq,_,é r::h_ ,@ y

~J VENTI LATION HOSE

GAUGE

VENTILATION VALVE © AKB02511AC

Fig. 11: Identifying Power Supply Line (Terminal No. 3) Of Ignition Coil No. 1
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

NOTE: Wait till approximately 1 minute passes after the engine started, and check
the ignition timing when the engine stabilized.

6. Run the engine and increase the engine speed to 2, 000 - 3, 000 r/min for 2 minutes.
. Set the CO, HC tester.
8. Check the CO contents and the HC contents at idle.

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

9. If'there is a deviation from the standard value, inspect the MFI system (Refer to SYMPTOM CHART )
10. Remove the CO, HC tester and timing light.

CAUTION: To prevent damage to scan tool MB991958, always turn the ignition
switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

11. Disconnect scan tool MB991958 from the data link connector.

COMPRESSION PRESSURE CHECK
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Required Special Tool:
MB991958: Scan Tool (M.U.T.-III Sub Assembly)

e MB991824: V.C.I.
e MB991827: M.U.T.-III USB Cable
e MB991910: M.U.T.-III Main Harness A

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

¢ Engine coolant temperature: 80 - 95°C (176 - 203°F)
e Lights and all accessories: OFF
e Transaxle: Neutral (P range on vehicles with CVT)

NOTE: On vehicles for Canada, the headlight, taillight, etc. remain lit even when
the lighting switch is in "OFF" position but this is no problem for checks.

2. Turn the ignition switch to the "LOCK" (OFF) position.
3. Disconnect the connector of the ignition coil, and then remove all the ignition coils and the spark plugs.
4. Disconnect the all of the injector connectors.

WARNING: Keep your distance from the spark plug hole when cranking. Oil,
fuel, etc., may spray out from the spark plug hole and may cause
serious injury.

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

Fig. 12: Identifying Injector Connectors
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

6. Set compression gauge to one of the spark plug holes.
7. Cranking the engine with the accelerator pedal fully depressed, measure the compression pressure.
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10.
1.
12.

13.

Standard value (at engine speed of 200 r/min): 1, 440 kPa (209 psi)
Limit (at engine speed of 200 r/min): Minimum 1, 000 kPa (145 psi)

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

HIGH-
Bl PRESSURE
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117
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Fig. 13: Measuring Compression Pressure
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Limit: Maximum 98 kPa (14 psi)

If 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 from 6 to 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.

Connect the all of the injector connector.
Install the spark plugs and ignition coils.
Use the scan tool MB991958 to erase the diagnosis codes.

NOTE: This will erase the diagnosis code resulting from the injector connectors
being disconnected.

Select "Mode $OA" from "Special Function" of Scan tool MB991958. Check whether the permanent-DTC
(PDTC) is stored or not. If stored, clear the PDTC. (Refer to DIAGNOSTIC FUNCTION )
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Fig. 14: Connecting Scan Tool To Data Link Connector
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

MANIFOLD VACUUM CHECK
Required Special Tool:
MB991958: Scan Tool (M.U.T.-III Sub Assembly)

e MB991824: V.C.I.
e MB991827: M.U.T.-III USB Cable
e MB991910: M.U.T.-III Main Harness A

1. Before inspection, set the vehicle in the following condition:
¢ Engine coolant temperature: 80 - 95°C (176 - 203°F)
o Lights and all accessories: OFF
e Transaxle: Neutral (P range on vehicles with CVT)

NOTE: On vehicles for Canada, the headlight, taillight, etc. remain lit even when
the lighting switch is in "OFF" position but this is no problem for checks.

CAUTION: To prevent damage to scan tool MB991958, always turn the ignition
switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

2. Connect scan tool MB991958 to the data link connector.
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Pre-removal Operation

* Under Cover Removal

+ Fuel Line Pressure Reduction

+ Engine Coolant Draining

+ Engine Qil Draining

» Hood Removal

+ ECM <M/T= or PCM <A/T> Removal
+ Air Cleaner Removal

+ Front Exhaust Pipe Remaval

+ Strut Tower Bar Removal

« Battery, Battery Tray and Battery Bracket Removal

Post-installation Operation

+ Right Bank Exhaust Manifold Installation
« Battery, Battery Tray and Battery Bracket Installation
« Strut Tower Bar Installation

+ Front Exhaust Pipe Installation

* Air Cleaner Installation

+ ECM <M/T> or PCM <A/T=> Installation

+ Hood Installation

+ Drive Belt Tension Check and Adjustment
+ Engine Qil Refilling

+ Engine Coolant Refilling

+ Fuel Leak Check
+ Under Cover Installation
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REMOVAL STEPS

1. ENGINE COVER
CONTROL WIRING HARNESS
CONNECTION

9.0 +2.0N-m
N 80 =17 In-lb

9.0x 2.0 N.-m
80 = 17 In-Ib

AC406174AB

- DRIVE SHAFT
- EXHAUST MANIFOLD
- RADIATOR

3. VACUUM HOSE CONNECTION  <<B>=>
4. EVAPORATIVE EMISSION
PURGE HOSE CONNECTION
A >>C<< 5  FUEL HIGH-PRESSURE HOSE ~ <<C>>
CONNECTION
6. HEATER HOSE CONNECTION
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Fig. 15: Connecting Scan Tool To Data Link Connector
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. Disconnect the ventilation hose from the positive crankcase ventilation (PCV) valve, and then connect a
vacuum gauge to the ventilation hose. Plug the PCV valve.

4. Start the engine and check that idle speed is approximately 650 r/min.
5. Check the intake manifold vacuum.

Limit: Minimum 60 kPa (18 in Hg)

6. Turn off the ignition switch.
7. Remove the vacuum gauge and then connect the ventilation hose to the PCV valve.
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«  INTAKE MANIFOLD PLENUM 17. POWER STEERING PRESSURE
7. GENERATOR DRIVE BELT HOSE CLAMP BRACKET
&  POWER STEERING OIL PUMP  <<E>> 18. INTAKE MANIFOLD PLENUM
DRIVE BELT STAY (REAR)
9 POWER STEERING PRESSURE  <<F>> - TRANSAXLE ASSEMBLY
SWITCH CONNECTOR 19. A/C COMPRESSOR ASSEMBLY
<<D>> 10. POWER STEERING OIL PUMP CONNECTOR
11. STARTER CONNECTOR AND  <<G>> 20. A/C COMPRESSOR ASSEMBLY
TERMINAL 21. ENGINE MOUNTING STAY
12. STARTER ASSEMBLY 22. GROUNDING CABLE
<<E>> 13. ENGINE HANGER CONNECTION
<<E>> 14. ENGINE OIL DIPSTICK 23. POWER STEERING OIL
ASSEMBLY RESERVOIR
15. O-RING 24. SELF-LOCKING NUTS
<<E>> 16. THROTTLE BODY STAY <<H== ==B=<= 25 ENGINE FRONT MOUNTING
BRACKET
<<|=>  >>A<<  26. ENGINE ASSEMBLY

Fig. 16: Checking Intake Manifold Vacuum Using Vacuum Gauge
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: To prevent damage to scan tool MB991958, always turn the ignition
switch to the "LOCK" (OFF) position before connecting or
disconnecting scan tool MB991958.

&. Disconnect scan tool MB991958 from the data link connector.

CRANKSHAFT PULLEY
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REMOVAL AND INSTALLATION

Pre-removal operation Post-installation operation
+ Engine Room Under Cover Front B and Engine Room « Drive Belt Tension Check
Side Cover (RH) Removal « Engine Room Under Cover Front B and Engine Room

Side Cover (RH) Installation
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Removal steps _ _
Radiator condenser tank assembly <<C=> >=A<< 4. Crankshaft pulley washer
Drive belt <<C>> >>A<< §  Crankshaft pulley

<<C>> ==A<< 3 Crankshaft pulley center bolt

[N

<<B>> =zB<<

Fig. 17: Crankshaft Pulley Components With Torque Specifications
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tools:

e MB992278: Belt Tension Release Wrench
e MB990767: Front Hub and Flange Yoke Holder
e MD998719: Pin

REMOVAL SERVICE POINTS

<< A >>RADIATOR CONDENSER TANK ASSEMBLY REMOVAL
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Remove the radiator condenser tank assembly mounting bolt, and move the radiator condenser tank assembly to
a place where it does not interfere with the drive belt removal and installation.

<<B>>DRIVE BELT REMOVAL

Since the serpentine drive system with the auto-tensioner is used, the following operations will be required.

CAUTION: To reuse the drive belt, draw an arrow indicating the rotating direction on
the back of the belt using chalk to install the same direction.

WARNING: Always work from above when releasing the tension of the auto-
tensioner. When you try to gain access from underneath the vehicle, you
will experience difficulty, thus causing the tool to be dropped off.

CAUTION: To work at the optimum angle, you must choose a most suitable box-type
wrench is applied to the special tool.

WARNING: Be sure to set the box-type wrench and the special tool MB992278 to the
hexagonal parts securely to prevent the tool from falling off because the
tension of the auto-tensioner is high.

Install special tool MB992278 and a box-type wrench at the optimum angle.
Rotate the pulley bolt of the auto-tensioner counterclockwise.
Insert the L-shaped hexagon wrench into the auto-tensioner hole to fix the auto-tensioner.

b=

Remove the drive belt.

"\-\.

/@ﬂ | UL_’/“]

Aulu lenamner L x |

Box-type
wrench

I"JIB 952278

i ’ . III.‘_,-'l/
. |/ \\I.l ACB040284]

Fig. 18: Rotating Pulley Bolt Of Auto-Tensioner Counterclockwise
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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Fig. 19: Identifying Auto-Tensioner, Pulley Bolt And L.-Shaped Hexagon Wrench
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< C>> CRANKSHAFT PULLEY CENTER BOLT/CRANKSHAFT PULLEY WASHER/CRANKSHAFT PULLEY
REMOVAL

1. Hold the crankshaft pulley with special tools MB990767 and MD998719.

2. Loosen the crankshaft pulley center bolt and remove the crankshaft pulley center bolt, crankshaft pulley
washer and crankshaft pulley.

ACADE1TIAE

Fig. 20: Holding Crankshaft Pulley With Special Tools MB990767 And MD998719
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << CRANKSHAFT PULLEY/CRANKSHAFT PULLEY WASHER/CRANKSHAFT PULLEY CENTER BOLT
INSTALLATION

1. Wipe off the dirt on the crankshaft and crankshaft pulley as shown in the illustration using a rag.

2. Wipe off the dirt on the crankshaft sprocket, crankshaft and crankshaft pulley as shown in the illustration
using a rag, and then degrease them.

NOTE: Degrease them to prevent drop in the friction coefficient of the pressed
area, which is caused by oil adhesion.
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3. Install the crankshaft pulley.

4. Wipe off the dirt on the crankshaft pulley washer and crankshaft pulley center bolt as shown in the
illustration using a rag.

5. Apply an adequate and minimum amount of engine oil to the threads of the crankshaft pulley center bolt
and lower area of the flange.
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Fig. 21: Identifying Crankshaft Pulley Center Bolt, Crankshaft Pulley, Crankshaft And Crankshaft
Pulley Washer
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

6. Hold the crankshaft pulley with special tools MB990767 and MD998719 in the same manner as removal.
Tighten the crankshaft pulley center bolt to the specified torque.

~

Tightening torque: 210 N.m (155 ft-1b)
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Fig. 22: Holding Crankshaft Pulley With Special Tools MB990767 And MD998719
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> B << DRIVE BELT INSTALLATION

CAUTION: o To reuse the drive belt, install it by aligning the arrow mark on the

backside of belt marked at the removal with the rotating direction.

o Check that the notches of the notched pulley and the notches of the
drive belt are fit correctly.
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e Check that the drive belt is installed in the center of the flat surface of
the flat pulley.

:_-.. > .:.-, ; _:f:__--_______lf'\-._
XM 992013 '
—— —AC406266AB
Fig. 23: Checking Drive Belt Installation
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

1. Install the drive belt to each pulleys as shown in the illustration.

i NN 3,
— 3 ; -”_’.-:-'___.-' ]
Xmaggzm 3 I
—— —AC406266AB
Fig. 24: Drive Belt Routing Diagram
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

WARNING: Always work from above when releasing the tension of the auto-
tensioner. When you try to gain access from underneath the vehicle,
you will experience difficulty, thus causing the tool to be dropped
off.

CAUTION: To work at the optimum angle, you must choose a most suitable box-
type wrench is applied to the special tool.

WARNING: Be sure to set the box-type wrench and the special tool MB992278 to
the hexagonal parts securely to prevent the tool from falling off
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because the tension of the auto-tensioner is high.

2. Install special tool MB992278 and a box-type wrench at the optimum angle.

3. Rotate the auto-tensioner counterclockwise and remove the L-shaped hexagon wrench fixing the auto-
tensioner.

4. Apply tension to the drive belt while slowly turning the auto-tensioner clockwise.
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Fig. 25: Rotating Pulley Bolt Of Auto-Tensioner Counterclockwise
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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Fig. 26: Identifying Auto-Tensioner, Pulley Bolt And L-Shaped Hexagon Wrench
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAMSHAFT

REMOVAL AND INSTALLATION
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Fig. 27: Camshaft Components With Torque Specifications
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tool:

e MB992103: Chain Tension Release Bar
REMOVAL SERVICE POINTS
<< A >>ROCKER COVER ASSEMBLY REMOVAL

Loosen the rocker cover assembly mounting bolts in the order of number shown in the illustration, and remove
the rocker cover assembly.

258

< Crgine front ACS06T43 AD

Fig. 28: Identifying Rocker Cover Assembly Mounting Bolts Loosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< B >> NUMBER 1 CYLINDER COMPRESSION TOP DEAD CENTER SETTING

CAUTION: Never turn the crankshaft counterclockwise.

1. Turn the crankshaft clockwise so that the camshaft sprocket timing marks become horizontal to the
cylinder head upper surface, and set the number 1 cylinder to the top dead center of compression. At this
time, check that the crankshaft pulley timing mark is in the 0-degree angle position of the ignition timing
indicator of the timing chain case assembly.
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2. Put paint marks on both the camshaft sprocket and timing chain at the position of camshaft sprocket
timing chain mating mark (circular hole).
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Fig. 29: Identifying Timing Chain Mating Mark, Camshaft Sprocket Timing Marks And Paint
Markings
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< C>> CAMSHAFT AND CAMSHAFT SPROCKET ASSEMBLY (EXHAUST SIDE) REMOVAL PREPARATORY
OPERATION

1. Insert a precision flat-tipped screwdriver through the service hole of the timing chain case assembly, press

up the timing chain tensioner ratchet to unlock, and keep the timing chain tensioner with that state.

NOTE: Lightly press down the tail end of the precision flat-tipped screwdriver to

press up the tip of the precision flat-tipped screwdriver inserted to the
timing chain tensioner to unlock.

domingo, 14 de febrero de 2021 01:13:50 a. m. Page 34 © 2011 Mitchell Repair Information Company, LLC.




2013 Mitsubishi Lancer ES
2013 ENGINE Mechanical - 2.4L - Lancer

Pracision flat-tipped
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Fig. 30: Unlocking Timing Chain Tensioner Ratchet
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: o When inserting special tool MB992103 into the timing chain
case assembly inside, pay attention to the position of the timing
chain to avoid damage to the timing chain and timing chain
tension side guide. Do not insert the special tool MB992103
beyond its insertion guideline.

o If unlocking the timing chain tensioner is insufficient, the
special tool MB992103 cannot be inserted to the insertion
guideline. Do not insert the special tool MB992103 forcibly,
follow Step 1 again to unlock the timing chain tensioner and
insert the special tool MB992103.
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Fig. 31: Inserting Chain Tension Release Bar Inside Timing Chain Case Assembly Along Insertion
Standard Line
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. With the timing chain tensioner unlocked, insert special tool MB992103 inside the timing chain case
assembly along the tension side of the timing chain until the insertion guide line aligns with the upper
surface of the timing chain case assembly (Figure A).

NOTE: With the timing chain tensioner unlocked, insert the special tool MB992103
along the tension side of the timing chain, according to the special tool
MB992103 top shape. The special tool MB992103 can be inserted smoothly
to the position where the special tool MB992103 insertion guide line aligns
with the timing chain case assembly top surface (Figure B), and the spread
timing chain tension side guide can be held (Figure C).

3. With the special tool MB992103 inserted up to the insertion guide line, press the special tool MB992103
against the intake side camshaft sprocket and spread and hold the timing chain tension side guide.

4. Remove the flat-tipped precision screwdriver unlocking the timing chain tensioner.
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Pre-removal and Post-installation Operation
+ Timing Belt Removal and Installation

88 + 10 N-m
65 = T t-Ib
AC406176 AR
REMOVAL STEPS
<<f>> =>B<= 1. LEFT BANK CAMSHAFT <<A=> >=B<< 3 RIGHT BANK CAMSHAFT
SPROCKET SPROCKET
z<B>> ==A<= 2  CAMSHAFT OIL SEAL <<B>> >>f<< 4. CAMSHAFT OIL SEAL

Fig. 32: Unlocking Timing Chain Tensioner
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: The timing chain may snag on by other parts. After sagging the
timing chain, never rotate the crankshaft.

5. With the timing chain tension side guide spread, hook the special tool MB992103 over the hexagon part
of the camshaft on the exhaust side, and turn the camshaft clockwise to apply slack to the timing chain
between the camshaft sprockets.

oy B
% _ Hexagon
4 part of
1 i exhaust

[MB392103 :\ g
fiﬁ;‘ﬁ“ﬂ* {5

O\ (s e 2

— ™ 1 ) b e
Timing chain & , rf“'__ﬁ,(‘:-.EUE?JEAC

cam shaft

Fig. 33: Turning Camshaft Clockwise
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< D >>FRONT CAMSHAFT BEARING CAP REMOVAL
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Loosen the front camshaft bearing cap mounting bolts in the order of number shown in the illustration, and
remove the front camshaft bearing cap.

Front camshaft
bearing cap

<4 Engine front T ACS06TAEAG

Fig. 34: Identifying Front Camshaft Bearing Cap Mounting Bolts Loosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< E >> OIL FEEDING CAMSHAFT BEARING CAP/CAMSHAFT BEARING CAP/THRUST CAMSHAFT BEARING CAP
REMOVAL

CAUTION: When the camshaft bearing cap mounting bolts are loosened at once, the
mounting bolts jump out by the spring force and the threads are damaged.
Always loosen the mounting bolts in four or five steps.

Loosen the camshaft bearing cap mounting bolts in the order of number shown in the illustration in four or five
steps, and remove the camshaft bearing caps.

MD99a713 ACNO03T2 AC:

Fig. 35: Identifying Camshaft Bearing Cap Mounting Bolts L.oosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<<F >> CAMSHAFT AND CAMSHAFT SPROCKET ASSEMBLY (EXHAUST SIDE) REMOVAL

1. Raise slightly the transaxle side of the camshaft and camshaft sprocket assembly (exhaust side) by using
the slack of the timing chain, and remove from the cam bearing.
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Camshaft and camshaft

sprocket assembly  EEna 12 AD

Fig. 36: Removing Camshaft And Camshaft Sprocket Assembly (Exhaust Side)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Remove the timing chain from the camshaft and camshaft sprocket assembly (exhaust side) toward the
timing chain case assembly, and remove the camshaft and camshaft sprocket assembly (exhaust side)
toward the transaxle.

3. Remove special tool MB992103 inserted into the timing chain case assembly.
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Fig. 37: Removing Timing Chain, Camshaft And Camshaft Sprocket Assembly And Chain Tension

Release Bar
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: The timing chain may snag on other parts. After removing the
camshaft and camshaft sprocket assembly, never rotate the
crankshaft.

After removing the camshaft and camshaft sprocket assembly (exhaust side), hang up the timing chain
with a rope to prevent the timing chain from falling into the timing chain case assembly.

domingo, 14 de febrero de 2021 01:13:50 a. m. Page 40 © 2011 Mitchell Repair Information Company, LLC.




2013 Mitsubishi Lancer ES
2013 ENGINE Mechanical - 2.4L - Lancer

CAMSHAFT REMOVAL STEPS
TIMING BELT

THERMOSTAT HOUSING

VALVE STEM SEAL REMOVAL
STEPS

. v 1. PCV HOSE CONNECTION
1. PCV HOSE CONNECTION 2. PCVVALVE
2. PCVVALVE 3. O-RING
3. O-RING 4. IGNITION COIL CONNECTOR
4. IGNITION COIL CONNECTOR 5. IGNITION COIL
5 IGNITION COIL 6. ENGINE CONTROL WIRING
6. ENGINE CONTROL WIRING HARNESS CLAMP
HARNESS CLAMP 8. ROCKER COVER
7. HARNESS BRACKET 9. ROCKER COVER GASKET
8 ROCKER COVER 10. SPARK PLUG GUIDE OIL SEAL
9. ROCKER COVER GASKET 11. ROCKER ARM AND SHAFT
10. SPARK PLUG GUIDE OIL SEAL ASSEMBLY
11. ROCKER ARM AND SHAFT - SPARKPLUG
ASSEMBLY 20. VALVE SPRING RETAINER
( LOCK
21. VALVE SPRING RETAINER
22. VALVE SPRING
23. VALVE STEM SEAL
24. VALVE SPRING SEAT
ASHAFT POSITION CAMSHAFT OIL SEAL CASE
NSOR SUPPORT REMOVAL STEPS
16 SHAFT POSITION . TIMING BELT
" » AF%tLQEP[Ei:T 17. CAMSHAFT SPROCKET
ik 25. TIMING BELT REAR CENTER
1¢ M.?HAFT - COVER
19. CAMSHAFT OIL SEAL 26. GAMSHAET OIL SEAL CASE
27. CAMSHAFT OIL SEAL CASE

GASKET

Fig. 38: Identifving Timing Chain Tied With Rope
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< G >> CAMSHAFT SPROCKET/CAMSHAFT REMOVAL

Hold the hexagon part of the camshaft with a monkey wrench. Loosen the camshaft sprocket mounting bolt and
remove the camshaft sprocket from the camshaft.
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Fig. 39: Removing Camshaft Sprocket
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<<H>>POWER STEERING OIL PUMP ASSEMBLY REMOVAL

1. With the hose installed, remove the power steering oil pump assembly from the bracket.

2. Tie the removed power steering oil pump assembly with a string at a position where it will not interfere
with the removal and installation of oil feed control valve.

<<I>> OIL FEEDER CONTROL VALVE REMOVAL

CAUTION: After removal of the oil feeder control valve, be careful to prevent dust
from getting into the oil passage in the cylinder head.

INSTALLATION SERVICE POINTS

>> A << O-RING/OIL FEEDER CONTROL VALVE INSTALLATION
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CAUTION: When installing the oil feeder control valve, be careful to avoid damage to
the O-ring.

Apply engine oil to the O-ring of the oil feeder control valve and install the oil feeder control valve to the

cylinder head.

>> B << CAMSHAFT/CAMSHAFT SPROCKET INSTALLATION

1. Use a monkey wrench to secure the hexagon part of the camshaft in the same manner as removal.

CAMSHAFT REMOVAL STEPS
INTAKE MANIFOLD PLENUM

VALVE STEM SEAL REMOVAL
STEPS (Continued)

. TIMING BELT <<A>> >>H<< 7. ROCKER ARM AND SHAFT
: SSENM
. BATTERY, BATTERY TRAY AND . QPEEL‘IE’HJ G
BRACKET
. HEATER HOSE AND WATER 28. HARNERS BRACKET
HOSE 25. THROTTLE BODY STAY
N — 26. INTAKE MANIFOLD PLENUM
" CONNECTION STAY (REAR)
5 IGNITION COIL CONNEGTOR . POWER STEERING OIL PUMP
3: IGNITION COIL 27. POWER STEERING OIL PUMP
4. ROCKER COVER BRACKET CONNECTING BOLT
5. ROCKER COVER GASKET 28. INTAKE MANIFOLD PLENUM
5. SPARK PLUG GUIDE OIL SEAL STAY (FRONT)
<<A>> >>H<< 7. ROCKER ARM AND SHAFT <<D>> >>G<<  29. VALVE SPRING RETAINER
ASSEMBLY LOCK
<<B>> >>J<< 8. CAMSHAFT SPROCKET 30. VALVE SPRING RETAINER
9. ENGINE OIL PRESSURE >>F<< 31, VALVE SPRING
SWITCH CONNECTOR >>E<< 32, VALVE STEM SEAL
10. ENGINE OIL CONTROL VALVE 33. VALVE SPRING SEAT
CONNECTOR OIL FEEDER CONTROL VALVE
>>B<<  16. EYE BOLT HOUSING REMOVAL STEPS
>>B<<  17. OIL FEEDER CONTROL VALVE - BATTERY, BATTERY TRAY AND
PIPE BRACKET
>>B<<  18. GASKET . AIR INTAKE HOSE
>>A<< 19. OIL FEEDER CONTROL VALVE 9. ENGINE OIL PRESSURE
HOUSING ASSEMBLY SWITCH CONNECTOR
>>A<<  21. OIL FEEDER CONTROL VALVE 10. ENGINE OIL CONTROL VALVE
HOUSING GASKET CONNECTOR
22. CAMSHAFT 11. CYLINDER HEAD PLUG
<<C>> >>lk< 23, CAMSHAFT OIL SEAL 12. OIL FEEDER CONTROL VALVE
VALVE STEM SEAL REMOVAL FILTER
STEPS >>D<<  13. ENGINE OIL PRESSURE
. INTAKE MANIFOLD PLENUM SWITCH
. TIMING BELT FRONT UPPER >>C<< 14. ENGINE OIL CONTROL VALVE
COVER, RIGHT »»Cec  15. O-RING
’ >>B<<  16. EYE BOLT
e >>B<<  17. OIL FEEDER CONTROL VALVE
PIPE
» ROCKER COVER >>A<<  20. OIL FEEDER CONTROL VALVE
: ' HOUSING
o e L >>A<< 21 OIL FEEDER CONTROL VALVE
s HOUSING GASKET
Fig. 40: Installing Camshaft Sprocket
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Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Apply an adequate and minimum amount of engine oil to the camshaft and camshaft sprocket as shown in
the illustration.

3. Install the camshaft sprocket to the camshaft.
4. Apply an adequate and minimum amount of engine oil to the camshaft sprocket mounting bolt.
5. Tighten the camshaft sprocket mounting bolt to the specified torque.

Tightening torque: 59 = 5 N.m (44 + 3 ft-1b)

<RIGHT BANK> "\ Xgy? M

MD908443 T 8
)

Fig. 41: Identifying Engine Qil Applying Areas
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> C << CAMSHAFT AND CAMSHAFT SPROCKET ASSEMBLY (INTAKE SIDE) INSTALLATION

1. Align the intake side paint mark of the timing chain which was put at removal with the paint mark of the
intake side camshaft sprocket, and install the camshaft sprocket to the timing chain.

2. Install the camshaft and camshaft sprocket assembly (intake side) to the cylinder head.

o AT ACADEZISAB
Fig. 42: Aligning Intake Side Paint Mark Of Timing Chain
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> D << THRUST CAMSHAFT BEARING CAP/CAMSHAFT BEARING CAP/OIL FEEDING CAMSHAFT BEARING
CAP/CAMSHAFT BEARING INSTALLATION

1. Install the camshaft bearing caps to the cylinder head.
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NOTE: Because the thrust camshaft bearing cap and camshaft bearing cap are
the same in shape, check the bearing cap number and additionally its
symbol to identify the intake and exhaust sides for correct installation.

2. Tighten each camshaft bearing cap mounting bolts to the specified torque in the order of number shown
in the illustration in two or three steps.

Tightening torque: 12 £ 1 N.m (107 % 8 in-lb)

4 Engine front

|dentification of intake side
and exhaust side T

Bearing cap No. = @I

Camshaft bearing cap

Camshaft bearing cap

ACSOETTRAC

Fig. 43: Identifying Camshaft Bearing Cap Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> E << CAMSHAFT BEARING/CAMSHAFT AND CAMSHAFT SPROCKET ASSEMBLY (EXHAUST SIDE)
INSTALLATION

CAUTION: o Be careful not to drop the camshaft bearing.

e When installing the camshaft and camshaft sprocket assembly
(exhaust side), be careful not to let the camshaft bearing which is
installed to the front cam bearing cap deviate from its position.

1. When replacing the camshaft bearing, according to the identification mark of front camshaft bearing cap
in the table below, select a camshaft bearing with the corresponding size. Note that the identification
mark of camshaft bearing is stamped on the place shown in the illustration.

CAMSHAFT BEARING IDENTIFICATION
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Front camshaft bearing cap

Identification mark|Journal diameter mm (in) Camshaft bearing identification mark
1 40.000 - 40.008 (1.5748 - 1.5751)|1
2 40.008 - 40.016 (1.5751 - 1.5754)(2
3 40.016 - 40.024 (1.5754 - 1.5757)|3

Front camshaft
bearing cap

|dentification
mark

Fig. 44: I1dentifying Front Camshaft Bearing Cap And Identification Mark

Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

o~

<RIGHT BANK> _p&=>77 —\
ga— | /7 - =/ A
= Dgga}?zkn e

\ T

Jf .\7
ACMEEBH AB

Fig. 45: Identifyving Camshaft Bearing Identification

Mark, Oil Hole And Notch

Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Inthe same manner as removal, insert the precision flat-

tipped screwdriver through the service hole of the

timing chain case assembly, press up the ratchet of timing chain tensioner to unlock, and hold the

unlocked timing chain tensioner.

NOTE: Lightly press down the tail end of the precision flat-tipped screwdriver to
press up the tip of the precision flat-tipped screwdriver inserted to the

timing chain tensioner to unlock.
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Fig. 46: Unlocking Timing Chain Tensioner Ratchet
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: o When inserting special tool MB992103 into the timing chain

case assembly, pay attention to the position of the timing chain
to avoid damage to the timing chain and timing chain tension
side guide. Do not insert the special tool MB992103 beyond its
insertion guideline.

o If unlocking the timing chain tensioner is insufficient, the
special tool MB992103 cannot be inserted to the insertion
guideline. Do not insert the special tool MB992103 forcibly,
follow Step 2 again to unlock the timing chain tensioner and
insert the special tool MB992103.

INSTALLATION POSITION
EXHAUST SID Eﬂ

. —= e
LEFTEAMK  EXHAUST SIDE ACZ0406TAC

Fig. 47: Inserting Chain Tension Release Bar Inside Timing Chain Case Assembly Along Insertion
Standard Line
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Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. With the timing chain tensioner unlocked, insert special tool MB992103 inside the timing chain case
assembly along the tension side of the timing chain until the insertion guide line aligns with the upper
surface of the timing chain case assembly (Figure A).

NOTE: With the timing chain tensioner unlocked, insert the special tool MB992103
along the tension side of the timing chain, according to the special tool
MB992103 top shape. The special tool MB992103 can be inserted smoothly
to the position where the special tool MB992103 insertion guideline aligns
with the timing chain case assembly top surface, and the spread timing
chain tension side guide can be held.

4. With the special tool inserted up to the insertion guide line, press the special tool MB992103 against the
intake side camshaft sprocket (Figure B) and spread and hold the timing chain tension side guide (Figure
O).

5. Remove the flat-tipped precision screwdriver unlocking the timing chain tensioner.

6. Pull up the camshaft and camshaft sprocket assembly (exhaust side) mounting area of the timing chain
(Figure D) to provide allowance for easy installation of the camshaft and camshaft sprocket assembly
(exhaust side) to the timing chain.

CAMSHAFT OIL SEAL CASE
PROTRUSION

ACH13262AB

Fig. 48: Unlocking Timing Chain Tensioner
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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CAUTION: When installing the camshaft and camshaft sprocket assembly
(exhaust side), be careful not to let the camshaft bearing which is
installed to the front cam bearing deviate from its position.

7. Align the exhaust side paint mark of the timing chain which was put at removal with the paint mark of the
exhaust side camshaft sprocket, and install the timing chain to the camshaft sprocket.

8. [Install the camshaft and camshaft sprocket assembly (exhaust side) to the cylinder head.
9. Remove the special tool MB992103 inserted into the timing chain case assembly inside.

TAPE

4
W

AK303651AD

Fig. 49: Aligning Exhaust Side Paint Mark Of Timing Chain
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>>F << FRONT CAMSHAFT BEARING CAP INSTALLATION

CAUTION: When the mounting bolts are tightened with the front camshaft bearing
cap tilted, the front camshaft bearing cap is damaged. Install the front
camshaft bearing cap properly to the cylinder head and camshaft.

1. Install the front camshaft bearing cap to the cylinder head, and temporarily tighten the front camshaft
bearing cap mounting bolts to the specified torque in the order of the illustration (1).

Tightening torque: 17 +£3 N.m (13 + 2 ft-1b)

2. Tighten the front camshaft bearing cap mounting bolts again to the specified torque in the order of the
illustration (2).

Tightening torque: 30 +£2 N.m (22 + 1 ft-1b)
3. After the front camshaft bearing cap installation, check that the paint markings of the camshaft sprocket

and the timing chain and the timing mark of the crankshaft pulley and the 0-degree angle position of
ignition timing indicator are aligned respectively.
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(0.039 0in) =
1
f 1
5 mm
(0.2010n) ACI0ABITAE

Fig. 50: Identifying Front Camshaft Bearing Cap Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> G << ROCKER COVER ASSEMBLY INSTALLATION

1. Wipe off the sealant on the mating surface of the rocker cover assembly and cylinder head and timing
chain case assembly, and degrease the surface where the sealant is applied.

CAUTION: After the installation, until a sufficient period of time (one hour or
more) elapses, do not apply the oil or water to the sealant application
area or start the engine.

2. Apply sealant to the joint between the cylinder head and timing chain case assembly as shown in the
illustration and install the rocker cover assembly to the cylinder head.

Specified sealant: ThreeBond 1227D or equivalent

NOTE: Install the rocker cover assembly immediately after applying sealant.
‘ ‘ MBG21999
vALVE — 0]
VALVE
STEM
, SEAL
VALVE __ ~ '
GUIDE ‘
AC30asEI AT

Fig. 51: Identifying Sealant Applving Areas
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. Tighten the rocker cover assembly mounting bolts to the specified torque in the order of number shown in
the illustration.

Tightening torque: 3.0 = 1.0 N.m (27 + 8 in-lb)
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4. Tighten again the rocker cover assembly mounting bolts to the specified torque in the order of number
shown in the illustration.

Tightening torque: 5.5 = 0.5 N.m (49 £ 4 in-lb)

ROCKER ARM SIDE

—
IDENTIFICATION g;f_f—_:_-:_:j
COLOR —— ;:5_%

=

|

ACA10T7415AB

Fig. 52: Identifying Rocker Cover Assembly Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

VALVE STEM SEAL

REMOVAL AND INSTALLATION

CAUTION: *Remove and assemble the marked parts in each cylinder unit.

ACZIE2TAAB

Fig. 53: Valve Stem Seal Components With Torque Specifications
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tools:

MB991454: Engine Hanger Balancer
MB991895: Engine Hanger
MB991928: Engine Hanger
MD998772: Valve Spring Compressor
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MB992089: Retainer Holder C
MB992090: Retainer Holder Attachment
MB992085: Valve Stem Seal Pliers
MD998737: Valve Stem Seal Installer

REMOVAL SERVICE POINTS

<< A >>FRONT CAMSHAFT BEARING CAP REMOVAL

1. Temporarily install the engine oil pan which was removed at the timing chain removal (Refer to OIL
PAN).

CAUTION: When supporting the engine and transaxle assembly with a garage
jack, be careful not to deform the engine oil pan.

2. Place a garage jack against the engine oil pan with a piece of wood in between to support the engine and
transaxle assembly.

3. Remove special tool MB991454, MB991928 or MB991895 which was installed for supporting the engine
and transaxle assembly when the timing chain was removed.

<LEFT BANK:> | "~ =

AC2052TTAB

Fig. 54: Supporting Engine And Transaxle Assembly Using Special Tools MB991928 And
MB991454
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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=RIGHT BANK:

IDENTIFICATION

I
p6mm. KE S| ’
) INTAKE SIDE i 5.5 mm
(0.24 in) (0.22 in)
§ FRONT OF VEHICLE ACTO0B10AC

Fig. 55: Supporting Engine And Transaxle Assembly Using Special Tools MB991454 And
MB991895
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: Be careful not to drop the camshaft bearing.

4. Loosen the front camshaft bearing cap mounting bolts in the order of number shown in the illustration,
and remove the front camshaft bearing cap.

<LEFT BANK=>
o 5.5 mm ¢, 6 mim

(0.22in) INTAKE SIDE (0.24 in)

= g

IDENTIFICATION
MARK

NOTCH

’ FRONT OF VEHICLE ACTOOSTIAL

Fig. 56: Identifying Front Camshaft Bearing Cap Mounting Bolts Loosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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<< B >> OIL FEEDING CAMSHAFT BEARING CAP/CAMSHAFT BEARING CAP/THRUST CAMSHAFT BEARING CAP
REMOVAL

CAUTION: When the camshaft bearing cap mounting bolts are loosened at once, the
mounting bolts jump out by the spring force and the threads are damaged.
Always loosen the mounting bolts in four or five steps.

Loosen the camshaft bearing caps mounting bolts in the order of number shown in the illustration in four or five
steps, and remove the camshaft bearing caps.

<RIGHT BANK> "\ "W
s/ el 5
=7 A MD998443 T assey £
fl',| [— "\_
; A&

Y ACADRZATAB

Fig. 57: Identifying Camshaft Bearing Caps Mounting Bolts L.oosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< C>>VALVE TAPPET REMOVAL

CAUTION: o Do not use pliers or other tools to remove the valve tappets. Always

remove them by hand.

o When reusing the removed valve tappet, it has to be installed in the
same position as before. Be sure to put a tab that shows the original
installation position on the valve tappet when storing it.

Remove all of the valve tappets by hand.

<LEFT BANK> = oi6s) oo
A (5 Th I

ZONS

v

Fig. 58: Removing Valve Tappets
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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<< D >>VALVE SPRING RETAINER LOCK REMOVAL

1. Screw in special tool MB992090 to special tool MD998772 and assemble special tool MB992089.

CAUTION: When removing the valve spring retainer lock, leave the piston of the
cylinder in the TDC (Top Dead Center) position. The valve may fall
into the cylinder if the piston is not properly in the TDC position.

2. Install special tool MD998772 (with special tools MB992090 and MB992089 attached) to the cylinder
head and compress the valve spring. Then, remove the valve spring retainer lock.

MD99871.3 ACKO03T2 AC:

Fig. 59: Removing Valve Spring Retainer Lock Using Special Tools
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<<E>> VALVE STEM SEAL REMOVAL

Use special tool MB992085 to grip the base of the stem seal (where the outside diameter is larger) securely, and
remove it by twisting it to the left and right.

Fig. 60: Removing Valve Stem Seal
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << VALVE STEM SEAL INSTALLATION

CAUTION: | valve stem seals cannot be reused.
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o Do not damage the wall of the tappet hole when installing the valve
stem seal.

o Special tool MD998737 must be used to install the valve stem seal.
Improper installation of the valve stem seal could result in oil leaking
past the valve guide.

1. Apply a small amount of engine oil to the press-fit part and lip part of the new valve stem seal.

ACI01Z68AE

Fig. 61: Identifying Engine OQil Applying Areas
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Use special tool MD998737 to press-fit a new valve stem seal in the valve guide using the valve stem
area as a guide.
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Pre-removal and Post-installation Operation
+ Under Cover Removal and Installation
+ Engine Qil Draining and Refilling

ENGINE OIL

@/ 141 N.m
Q 120 = 13 In-lb
™
IIIII

= ) 30 +3N-m
19+ 3N.m N L N[ F 23 + 2 1t-b
14 £21t1b ) \/
M1Nm _—F f},\
97 + 9 In-Ib <L

12

1 23z 21Hb
12 £2 N-m

) 102 = 22In-Ib

e | i
8.5+ 3.5 N.m [ : |
U 36+ 5N.m
76 =31 In-Ib ‘ @]J\ 26+ 4 (t-Ib
1- N 8
39 +5 N-m ,:>° 7 K
29 + 3 fi-b " 11205N-m
93+ 4 In-b
[N
7 11zx1Nm
97 + 9 In-lb ACAOSITEAR

REMOVAL STEPS
1. ENGINE OQIL PAN DRAIN PLUG . FRONT NO.1 EXHAUST PIFE
2. ENGINE OIL PAN DRAIN PLUG

GASKET
3. STARTER CONMNECTOR AND

TERMINAL 8. COVER
4. STARTER ASSEMBLY <<B=> ==A<< 9 ENGINE UPPER OIL PAN
5. ENGIME QIL DIPSTICK 10. OIL SCREEN

ASSEMBLY 11. GASKET
6. O-RING 12. BAFFLE PLATE

<<A=> ==B<< 7  ENGINE LOWER OIL PAN

Fig. 62: Press-Fitting Valve Stem Seal In Valve Guide Using Valve Stem Seal Installer
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> B << VALVE SPRING RETAINER LOCK INSTALLATION

In the same manner as removal, use special tool MD998772 (with special tools MB992090 and MB992089
attached) to compress the valve spring, and install the valve spring retainer lock.
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Fig. 63: Installing Valve Spring Retainer Lock Using Special Tools
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> C << VALVE TAPPET INSTALLATION
1. Apply a small amount of engine oil to the valve tappets.

CAUTION: e Do not use pliers or other tools to install the valve tappets.

Always install them by hand.
o Be sure to install the valve tappets in the same position as
before.

2. Install the valve tappet to the cylinder head.

A~
“ ok -‘ﬁ

Fig. 64: Installing Valve Tappet
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> D << THRUST CAMSHAFT BEARING CAP/CAMSHAFT BEARING CAP/OIL FEEDING CAMSHAFT BEARING CAP
INSTALLATION

1. Install the camshaft bearing caps to the cylinder head.

NOTE: Because the thrust camshaft bearing cap and camshaft bearing cap are
the same in shape, check the cap number and additionally its symbol to
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identify the intake and exhaust sides for correct installation.

2. Tighten each camshaft bearing cap mounting bolts to the specified torque in the order of number shown
in the illustration in two or three steps.

Tightening torque: 12 + 1 N.m (107 £ 8 in-1b)

L \ AT =T
¢
:
ML T & - | =S P
b | i o i |
)

I PO — 3/ =/ —FLYWHEEL ™

Rl ﬂ“\\:ﬁ'_; '\ < .
= e AC406965AE

Fig. 65: Identifying Camshaft Bearing Cap Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> E << CAMSHAFT BEARING/CAMSHAFT AND CAMSHAFT SPROCKET ASSEMBLY (EXHAUST SIDE)
INSTALLATION

CAUTION:  , Be careful not to drop the camshaft bearing.

« When installing the camshaft and camshaft sprocket assembly
(exhaust side), be careful not to let the camshaft bearing which is
installed to the front cam bearing deviate from its position.

When replacing the camshaft bearing, according to the identification mark of front camshaft bearing cap in the
table below, select a camshaft bearing with the corresponding size. Note that the identification mark of camshaft
bearing is stamped on the place shown in the illustration.

CAMSHAFT BEARING IDENTIFICATION
Front camshaft bearing cap

Identification mark |Journal diameter mm (in) Camshaft bearing identification mark
1 40.000 - 40.008 (1.5748 - 1.5751) |1
2 40.008 - 40.016 (1.5751 - 1.5754) |2
3 40.016 - 40.024 (1.5754 - 1.5757) |3
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AC206525 5

Fig. 66: Identifying Front Camshaft Bearing Cap And Identification Mark
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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Fig. 67: Identifying Camshaft Bearing Identification Mark, Oil Hole And Notch
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>>F << FRONT CAMSHAFT BEARING CAP INSTALLATION

CAUTION: When the mounting bolts are tightened with the front camshaft bearing
cap tilted, the front camshaft bearing cap is damaged. Install the front
camshaft bearing cap properly to the cylinder head and camshaft.

1. Install the front camshaft bearing cap to the cylinder head, and temporarily tighten the front camshaft
bearing cap mounting bolts to the specified torque in the order of the illustration (1).

Tightening torque: 17 = 3 N.m (13 = 2 ft-lb)

2. Tighten the front camshaft bearing cap mounting bolts again to the specified torque in the order of the
illustration (2).

Tightening torque: 30 +£2 N.m (22 + 1 ft-1b)
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Fig. 68: Identifying Front Camshaft Bearing Cap Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. Install special tool MB991454, MB991928 or MB991895 which was installed for supporting the engine
and transaxle assembly when the timing chain was removed (Refer to TIMING CHAIN ).

4. Remove the garage jack which supports the engine and transaxle assembly.

5. Remove the engine oil pan installed temporarily.

16"‘\\ _ 14

CYLINDER BLOCK  REAR OIL SEAL CASE

TRANSAXLE
= = onE

OIL PAN
'M\

AC20E50TAR

Fig. 69: Supporting Engine And Transaxle Assembly Using Special Tools MB991454 And
MB991928
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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|| GROOVE BOLT HOLE
PORTION PORTION pca05574AB
Fig. 70: Supporting Engine And Transaxle Assembly Using Special Tools MB991454 And
MB991895
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
OIL PAN

REMOVAL AND INSTALLATION

AC20E508 AR

Fig. 71: Oil Pan Components With Torque Specifications
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tool:
e MD998727: Oil Pan FIPG Cutter
REMOVAL SERVICE POINTS
<< A >>A/C COMPRESSOR AND CLUTCH ASSEMBLY REMOVAL

1. Remove the A/C compressor and clutch assembly together with the hose from the bracket.

2. Tie the removed A/C compressor and clutch assembly with a string at a position where they will not
interfere with the removal and installation of engine oil pan.

<< B >> ENGINE OIL PAN REMOVAL

1. Remove the engine oil pan mounting bolts.
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CAUTION: Do not forcibly drive in special tool MD998727 to avoid damage to the
engine oil pan seal surface of cylinder block assembly.

2. Insert special tool MD998727 from the engine oil pan removal groove of the cylinder block assembly.

3. Lightly tap the special tool MD998727 with a hammer to slide the engine oil pan seal surface, cut off the
liquid gasket, and remove the engine oil pan.

Pre-removal and Post-installation Operation
+ Under Cover Removal and Installation

- Engine Oil Draining and Refilling

ENGINE OIL
14+ 1N.m
12 120 = 13 In-lb
B : 30+ 3N-m
X £3N.
19+ 3N.m %)]%}y 23+ 2 tb
14+ 2 ftlb ™% P
M=1Nm __—9. /'T?jéh&q et
97 2 9 In-Ib %L‘/ , AR e
(B -.- i 3 Ny G
2 ?ﬁ; 30+3N
,é — + -m
. 23+ 2 fi-Ib
12+ 2N-m
10 I 4 102 = 22 in-lb
) .
~
8.5 3.5 Nm i K .
76 + 31 In-bb z@J\ e
1 o 9 8
39£5Nm_—
29 = 3 tb ;g & g:::‘;
£ 2 1t
2 11%0.5N.m
7 11=1Nm 93:4inlb
97 = 9in-lb ACADEITIAB
REMOVAL STEPS
1. ENGINE OIL PAN DRAIN PLUG »  FRONT NO.1 EXHAUST PIPE
2. ENGINE OIL PAN DRAIN PLUG 8. COVER
GASKET <<B>> 9. TORQUE CONVERTER
3. STARTER CONNECTOR AND CONNECTING BOLT
TERMINAL <<C>> >>A<< 10. ENGINE UPPER OIL PAN
4. STARTER ASSEMBLY 11. OIL SCREEN
5. ENGINE OIL DIPSTICK 12. GASKET
ASSEMBLY 13. BAFFLE PLATE
6. O-RING
<<A>> =>B<< 7. ENGINE LOWER OIL PAN

Fig. 72: Identifying Engine OQil Pan Removal Groove (Front)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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ACANGZE0AB

Fig. 73: Identifying Engine OQil Pan Removal Groove (Rear)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

49+ 3 N-m\{’
36 + 2 fi-lb

ACZ0EE3R AR

Fig. 74: Tapping Oil Pan FIPG Cutter With Hammer
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << ENGINE OIL PAN INSTALLATION

1. Remove all the traces of sealant adhering to the engine oil pan and cylinder block assembly using a
remover or others. Then, degrease them.

2. Apply the sealant without any gap to the mating surface of engine oil pan as shown in the illustration.
Within three minutes, install the engine oil pan to the cylinder block assembly.

Specified sealant: ThreeBond 1227D or equivalent

NOTE: Install the engine oil pan immediately after applying sealant.

CAUTION: After the installation, until a sufficient period of time (one hour or
more) elapses, do not apply the oil or water to the sealant application
area or start the engine.
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AC206535 5p

Fig. 75: Identifying Sealant Applyving Areas
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. Tighten the engine oil pan mounting bolts to the specified torque.
Tightening torque:
M6: 10 £2 N.m (89 = 17 in-Ib)
MS: 29 £2 N.m (22 + 1 ft-1b)
>> B << ENGINE OIL PAN DRAIN PLUG GASKET INSTALLATION

Replace the engine oil pan drain plug gasket with a new one. Install the new engine oil pan drain plug gasket in
the direction shown in the illustration.

@ 4.0 mm :____“_\«..ﬁ

r@'ﬁ (0.1 in)

e L

[ GROOVE [ BOLT HOLE
PORTION PORTION

AC3086TE AR

Fig. 76: Identifying Engine Oil Pan Drain Plug Gasket
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> C << A/C COMPRESSOR AND CLUTCH ASSEMBLY INSTALLATION

Tighten A/C compressor and clutch assembly mounting bolts to the specified torque in the order of number
shown in the illustration.

Tightening torque: 23 + 6 N.m (17 4 ft-1b)
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Fig. 77: A/C Compressor & Clutch Assembly Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSPECTION

e Check the engine oil pan for cracks.
o Check the engine oil pan sealant-coated surface for damage and deformation.

CRANKSHAFT OIL SEAL

REMOVAL AND INSTALLATION

'\E@]\_:H i, l"_-"lﬁj}'}
"’:ﬁ/ri.ﬂmm @4_‘_\—34ﬁ
78 018in) £
| GROOVE BOLT HOLE
PORTION PORTION pecz05z7188

Fig. 78: Crankshaft Oil Seal Components With Torque Specifications
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tools:
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o MB991883: Flywheel Stopper
o MD998718: Crankshaft Rear Oil Seal Installer
o MB991448: Bush Remover And Installer Base

REMOVAL SERVICE POINT

<< A >>FLYWHEEL BOLT < M/T >/DRIVE PLATE BOLT <CVT > REMOVAL
Fix the flywheel assembly using special tool MB991883, and loosen the flywheel bolts < M/T >.

Fix the drive plate using special tool MB991883, and loosen the drive plate bolts <CVT >.

2 4
AT 0
||  f—— ><_1'J'
i
‘LE;—%_QEE:E |

‘|’—|‘J 11 :

AC20E508 AR

Fig. 79: Fixing Flywheel Assembly Or Drive Plate Using Flywheel Stopper
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << CRANKSHAFT REAR OIL SEAL INSTALLATION

1. Apply a small amount of engine oil to the entire inner diameter of the crankshaft rear oil seal lip.
2. Using special tool MD998718, press in the crankshaft rear oil seal up to the cylinder block end surface.
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Pre-removal and Post-installation Operation
« Timing Belt Removal and Installation

6
™
ENGINE OIL
8.5+ 0.5N-m
76+ 4 In-lb
AC4061B0AB

REMOVAL STEPS

1. CRANKSHAFT POSITION >>B<= 4 CRANKSHAFT SPACER
SENSOR 5  KEY

>>Ba<c 2. CRANKSHAFT SPROCKET ==f<< G CRANKSHAFT FRONT OIL SEAL

»>B<< 3. CRANKSHAFT SENSING BLADE

Fig. 80: Installing Crankshaft Rear Oil Seal Using Special Tool MD998718
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> B << DRIVE PLATE < CVT >/ADAPTER PLATE < CVT >/DRIVE PLATE BOLT < CVT >/FLYWHEEL ASSEMBLY <
M/T >/FLYWHEEL BOLT < M/T > INSTALLATION

1. Remove the sealant, engine oil, and other adhering materials from the drive plate installation face, the
crankshaft screw hole and drive plate bolts < CVT. >

Remove the sealant, engine oil, and other adhering materials from the flywheel assembly installation face,
the crankshaft screw hole and flywheel bolts < M/T. >

2. [Install the drive plate and drive plate adapter plate to the crankshaft < CVT. >
Install the flywheel assembly to the crankshaft < M/T. >

3. Use special tool MB991883 to secure the drive plate in the same manner as removal < CVT. >
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Use special tool MB991883 to secure the flywheel assembly in the same manner as removal < M/T. >

4. Apply a small amount of engine oil to the screw holes of the crankshaft and the bearing surface of the
drive plate bolts < CVT. >

Apply a small amount of engine oil to the screw holes of the crankshaft and the bearing surface of the
flywheel bolts < M/T. >

CRAMKSHAFT y=_

a7t

mDgger17 |

MD928717

OIL SEAL ACXDDIEIAE

Fig. 81: Fixing Flywheel Assembly Or Drive Plate Using Flywheel Stopper
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

5. Apply specified sealant to the drive plate bolts < CVT > or flywheel bolts < M/T > threads.

Specified sealant: ThreeBond 1324

SRS elAoe CEANKSHAFT

ry i

} /CLEANING] |

glﬁﬁgéﬁﬁﬁ .CFLAN}{iSHAI——I' A

SHADED PART : DEGREASE ACK0536AB

Fig. 82: Applving Sealant To Thread Of Flywheel Bolts
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

6. Tighten the drive plate bolts < CVT > or flywheel bolts < M/T > to the specified torque in the order
shown in the illustration.

Tightening torque: 40 N.m (30 ft-1b)

7. Tighten the drive plate bolts < CVT > or flywheel bolts < M/T > to the specified torque again in the order
shown in the illustration.

Tightening torque: 130 N.m (96 ft-1b)
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Pre-removal and Post-installation Operation
+ Manual Transaxle Assembly Removal and Installation

+ Clutch Cover and Clutch Disc Removal and Installation
+ Automatic Transaxle Assembly Removal and Installation

74 = 2N.m
55 =1 M-lb

55+ 1M-b

ACA06181AB

REMOVAL STEPS <M/T> REMOVAL STEPS <AIT>
<=f>> =>B<< 1 FLYWHEEL BOLTS <<f>>  >>Bea< DRIVE PLATE BOLTS
2. FLYWHEEL ADAPTOR PLATE
>>A<< 6. CRANKSHAFT REAR OIL SEAL DRIVE PLATE
CRANKSHAFT REAR OIL SEAL

o, w

e

Fig. 83: Identifying Flywheel Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> C << CRANKSHAFT FRONT OIL SEAL INSTALLATION

1. Apply a small amount of engine oil to the entire inner diameter of the crankshaft front oil seal lip.

CAUTION: When installing the crankshaft front oil seal, be careful to avoid
damage to the crankshaft front oil seal.

2. Using special tool MB991448, press in the crankshaft front oil seal up to the chamfered surface of timing
chain case.
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AC3IN66E6AB

Fig. 84: Installing Crankshaft Front Oil Seal
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CYLINDER HEAD GASKET

REMOVAL AND INSTALLATION

ACXD0356AB

Fig. 85: Cylinder Head Gasket Components With Torque Specifications (1 Of 2)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

AC3I06EEEAB

Fig. 86: Cylinder Head Gasket Components With Torque Specifications (2 Of 2)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tools:

e MB991454: Engine Hanger Balancer
e MB991895: Engine Hanger
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e MB991928: Engine Hanger
REMOVAL SERVICE POINTS

<< A >>RADIATOR UPPER HOSE/RADIATOR LOWER HOSE DISCONNECTION

Make mating marks on the radiator hose and the hose clamp as shown in the illustration to install them in the
original position. Then, remove them.
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Pre-removal and Post-installation Operation
+ Intake Manifold Removal and Installation

Exhaust Manifold Removal and Installation
Timing Belt Removal and Installation
Thermostat Housina Removal and Installation
Generator Removal and Installation

10£2N-m
89 %17 In-lb
10£ 2 N-m
23 11x1Nm A | 11 +£1 N.m
89 = 17 In-Ib .\ wsoindb g
=, \

{ 98 + 8 In-Ib
LA
1 22

! 303 N-m
- 24 planm 1

. Preal- 5
3.5+ 05N.m % (e
31 = 4lndb I T 6/2.5:04Nm
\% By 2+ 4Inlb
v

17 30:3nm

S 2212 1tb Cel P
COLD ENGINE> T2k L 16 7 = <COLD ENGINE>
B " N N ™ 108 = 5N-m
108« 5 N.m ) L fi 80 + 3 fi-lp
80 = 3 fi-b g N 10 2 T
oTNO / [ ) \ ¢ H 0 Nm
-m L -
: : i 26 ENGINEOIL) O In-b
0Inb (EnaINE oI A : ] ( T0
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wa3ttd o 19 | ¢
e B Paia R~ 22 = 4Nm
21 7@ 29 f,"/ P\ L’“\ 16 = 3 1tIb
418 N-m oG N 11
30+ 6 1tIb M30—== A N ‘.
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K > - ‘-
Eot 11|;||.n b { ¢ ) 8B=10Nm ;‘{
=150 ‘ -~ 6527 ftIb 13
11+ 1 N-m P /
98s8Indb | o
(ENGINE OIL)
ACB08326AB
REMOVAL STEPS
1. PCV HOSE CONNECTION <<B>> =>>B<< 19 LEFT BANK CYLINDER HEAD
2. PCV VALVE ASSEMBLY
3. O-RING >>A<< 20. CYLINDER HEAD GASKET
4 IGNITION COIL CONNECTOR . POWER STEERING OIL PUMP
5. IGNITION COIL ASSEMBLY
& ENGINE CONTROL WIRING
HARNESS CLAMP
7. HARNESS BRACKET 21. POWER STEERING OIL PUMP
8. ROCKER COVER BRACKET BOLT
9. ROCKER COVER GASKET 22, IGNITION COIL CONNECTOR
10. CAMSHAFT POSITION SENSOR 23. IGNITION COIL
CONNECTOR 24 BREATHER HOSE CONNECTION
11. GROUNDING 25. ENGINE OIL CONTROL VALVE
12. ENGINE OIL DIPSTICK CONNECTOR
ASSEMBLY 26. ENGINE OIL PRESSURE SWITCH
13. O-RING CONNECTOR
<<A>> >>D<< 14, CAMSHAFT SPROCKET 27. ROCKER COVER
15. TIMING BELT REAR CENTER 28. ROCKER COVER GASKET
COVER <<B>> =>>B<< 29 RIGHT BANK CYLINDER HEAD
16. EYE BOLT ASSEMBLY
17. OIL FEEDER CONTROL VALVE >>A<< 30. CYLINDER HEAD GASKET
PIPE

==C<< 18 GASKET

Fig. 87: Identifying Mating Marks
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< B >> FUEL HIGH-PRESSURE HOSE DISCONNECTION
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1. Remove the stopper of the fuel high-pressure hose.

Stopper —

ACIBS0AC

Fig. 88: Removing Stopper Of Fuel High-Pressure Hose
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Raise the retainer of the fuel high-pressure hose and pull out the fuel high-pressure hose in the direction
shown in the illustration.

NOTE: If the retainer is released, install it securely after removing the fuel high-
pressure hose.

RIGHT BANK

"3
o8 50 1]

INTAKE SIDE

U-\_f GE EC j_é;
P 5 || LEFT BANK
2 6 T
S
EXHAUST SIDE

ACHETOR AB

Fig. 89: Raising Retainer Of Fuel High-Pressure Hose
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< C>>FRONT CAMSHAFT BEARING CAP REMOVAL
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1. Temporarily install the engine oil pan which was removed at the timing chain removal (Refer to OIL

PAN).

CAUTION: When supporting the engine and transaxle assembly with a garage
jack, be careful not to deform the engine oil pan.

2. Place a garage jack against the engine oil pan with a piece of wood in between to support the engine and

transaxle assembly.

3. Remove special tool MB991454, MB991928 or MB991895 which was installed for supporting the engine

and transaxle assembly when the timing chain was removed.

IDENTIFICATION MARK
|

- i P
T ] i
- ;I e WL = = .
\:-39/’ ’ o S
I s ¢
A
—nrJ Al | | | | tl
i |
Fia) it 4
DN —an—d8
i o ] = B
I e TR o I

ACK00349AB

Fig. 90: Identifying Special Tool MB991928 And MB991454
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CYLINDER
HEAD BOLT

EXHAUST SIDE
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o aQ [+]
6 "2 & 7%} pigHT BANK
\9_5 ‘ﬂ1 [+] (1]

INTAKE SIDE

P
o o [+]
Ta 41 : LEET BANK
Ll o3 2 Pe

EXHAUST SIDE
ACZ08TUDAB
Fig. 91: Identifying Special Tool MB991454 And MB991895
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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CAUTION: Be careful not to drop the camshaft bearing.

4. Loosen the front camshaft bearing cap mounting bolts in the order of number shown in the illustration,
and remove the front camshaft bearing cap.

Front camshaft
bearing cap

<4 Engine front T ACS06TAEAG

Fig. 92: Identifying Front Camshaft Bearing Cap Mounting Bolts L.oosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< D >> OIL FEEDING CAMSHAFT BEARING CAP/CAMSHAFT BEARING CAP/THRUST CAMSHAFT BEARING CAP
REMOVAL

CAUTION: When the camshaft bearing cap mounting bolts are loosened at once, the
mounting bolts jump out by the spring force and the threads are damaged.
Always loosen the mounting bolts in four or five steps.

Loosen the camshaft bearing cap mounting bolts in the order of number shown in the illustration in four or five
steps, and remove the camshaft bearing caps.
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Pre-removal and Post-installation Operation
= Engine Cover Removal and Installation

* Under Cover Removal and Installation
= Side Under Cover Removal and Installation

1121 Nm
98 = 8 In-lb

41+ 6Nm \?,S
31=4I‘t-lb\? g*

1121 Nm
98 = 8 In-Ib

49 = 9 N-m
36 =7 ft-Ib 12

J s0s6ttn 5 Y
23+3 N-ITI_ _y @f: {;
17s2mtp 137 21 ISP\
\ 4410 Nm_— 20 -
9 33+ 71tb 19 5 P
142 1Nm = !
120 = 13 In-lb ;g:iﬁ_ﬂ;
14 =1 N-m
120 = 12 In-Ib
11=1Nm/@’ 454 5 Nm
98 = 8 In-lb 1 3423 b
) 14
185 Nm G5\ 3
136 fi-lb \
(ENGINE OIL) ACE13154AB
REMOVAL STEPS
1. GENERATOR DRIVE BELT 13. TENSIONER BRACKET
POWER STEERING OIL PUMP 14. CRANKSHAFT POSITION
DRIVE BELT SENSOR HARNESS CLAMP
<<A>> >>E<< 3. CRANKSHAFT PULLEY 15. TIMING BELT LOWER COVER
4. CONTROL WIRING HARNESS . ENGINE FRONT MOUNTING
AND INJECTOR WIRING BRACKET
HARNESS COMBINATION 16. ENGINE SUPPORT BRACKET
CONNECTOR <<B=> ==D<< 17. TIMING BELT %2
5. KNOCK SENSOR CONNECTOR ceBos  55Cee ;
<B>>  ==l<< 7. TMING BELT *
6. CRANKSHAFT POSITION >Bec 13 2
SENSOR CONNECTOR Aee 18 AUTO-TENSIONER 1
7. CONNECTOR BRACKET =A<< 18 AUTO-TENSIONER *
8. ENGINE MOUNTING STAY 19. TENSIONER PULLEY
9. CONNECTOR BRACKET 20. TENSIONER ARM
10. TIMING BELT FRONT UPPER 21. SHAFT
COVER, LEFT
11. TIMING BELT FRONT UPPER
COVER, RIGHT

12. TENSIONER PULLEY

Fig. 93: Identifying Camshaft Bearing Caps Mounting Bolts L.oosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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<< E >> CYLINDER HEAD BOLT/CYLINDER HEAD BOLT ASSEMBLY REMOVAL

Loosen and remove the cylinder head bolts in two or three steps in the order of number shown in the
illustration.

ACADEZAAA

Fig. 94: Identifying Cylinder Head Bolts L.oosening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << CYLINDER HEAD GASKET/CYLINDER HEAD ASSEMBLY INSTALLATION

CAUTION: Do not allow any foreign materials get into the coolant passages, oil
passages and cylinder.

1. Remove the sealant and grease on the top surface of cylinder block and on the bottom surface of the
cylinder head. Then, degrease the sealant application surface.
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(RIGHT BANK) (LEFT BANK)
Y TIMING MARK f

TENSION
PULLEY

TIMING MARK

AC20E400AB

Fig. 95: Identifying Degrease Areas
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

. Apply the sealant to the top surface of cylinder block as shown in the illustration.
Specified sealant: ThreeBond 1217G or equivalent

. Install the cylinder head gasket to the cylinder block.

NOTE: o Install the cylinder head gasket immediately after the application of
sealant.

« When the cylinder head gasket is installed to the cylinder block,
check that the sealant is securely applied to the bead line of the
cylinder head gasket.

. Apply the sealant to the top surface of cylinder head gasket as shown in the illustration.

Specified sealant: ThreeBond 1217G or equivalent

CAUTION: After the installation, until a sufficient period of time (one hour or
more) elapses, do not apply the oil or water to the sealant application
area or start the engine.

. Install the cylinder head assembly to the cylinder block.
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Fig. 96: Identifying Sealant Applving Areas On Top Surface Of Cvylinder Head Gasket
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> B << CYLINDER HEAD BOLT ASSEMBLY/CYLINDER HEAD BOLT INSTALLATION

1. Replace cylinder head bolts with a new ones.

2. For two cylinder head bolts of the timing chain side, the washer can be removed from the bolt. Install the
washer, with its sag facing upward, to the cylinder head bolts.

3. Apply a small amount of engine oil to the cylinder head bolt threads and the washers.
4. Tighten the cylinder head bolts by the following procedure (plastic region angular tightening method).

1. Tighten the cylinder head bolts to the specified torque in the order of number shown in the
illustration.

Tightening torque: 35 =2 N.m (26 = 1 ft-1b)

CAUTION: « When the tightening angle is smaller than the specified
tightening angle, the appropriate tightening capacity
cannot be secured.

« When the tightening angle is larger than the specified
tightening angle, remove the cylinder head bolt to start
from the beginning again according to the procedure.

FIN HOLE A
= mit fn\
.-"fc —
-
FPINHOLE B
v /
-1 (O)
'\._.:.j'
i AC20SE0T AR

Fig. 97: Identifying Cylinder Head Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Apply paint marks to the head of cylinder head bolt and the cylinder head.
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3. Tighten the cylinder head bolt to 90 degrees angle in the tightening order. Additionally tighten to

90 degrees angle, and check that the paint mark on the cylinder head bolt is aligned with the paint
mark on the cylinder head.

AKTOS033AB

Fig. 98: Identifying Paint Marks On Head Of Cylinder Head Bolt And Cylinder Head
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> C << CAMSHAFT BEARING/CAMSHAFT AND CAMSHAFT SPROCKET ASSEMBLY INSTALLATION

CAUTION:  , Be careful not to drop the camshaft bearing.

« When installing the camshaft and camshaft sprocket assembly
(exhaust side), be careful not to let the camshaft bearing which is
installed to the front cam bearing deviate from its position.

When replacing the camshaft bearing, according to the identification mark of front camshaft bearing cap in the

table below, select a camshaft bearing with the corresponding size. Note that the identification mark of camshaft
bearing is stamped on the place shown in the illustration.

CAMSHAFT BEARING IDENTIFICATION
Front camshaft bearing cap

Identification mark |Journal diameter mm (in) Camshaft bearing identification mark
1 40.000 - 40.008 (1.5748 - 1.5751) |1
2 40.008 - 40.016 (1.5751 - 1.5754) |2
3 40.016 - 40.024 (1.5754 - 1.5757) |3
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SPROCKET SPROCKET

(RIGHT BANK) (LEFT BANK)
TIMING MARK

TENSION
PULLEY

TIMING MARK

AC20E490AC

Fig. 99: Identifying Front Camshaft Bearing Cap And Identification Mark
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

: ’/é\\ AC2052TAAR
Fig. 100: Identifving Camshaft Bearing Identification Mark, Oil Hole And Notch
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> D << THRUST CAMSHAFT BEARING CAP/CAMSHAFT BEARING CAP/OIL FEEDING CAMSHAFT BEARING CAP
INSTALLATION

1. Install the camshaft bearing caps to the cylinder heads.

NOTE: Because the thrust camshaft bearing cap and camshaft bearing cap are
the same in shape, check the bearing cap number and additionally its
symbol to identify the intake and exhaust sides for correct installation.

2. Tighten each camshaft bearing cap mounting bolts to the specified torque in the order of number shown
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in the illustration in two or three steps.

Tightening torque: 12 + 1 N.m (107 £ 8 in-1b)

-;:__,-5:;’ | [__IT
| ~== MD998769 .

iy
S .

| I —— |
| | I AC205ZTSAB

Fig. 101: Identifving Camshaft Bearing Cap Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> E << FRONT CAMSHAFT BEARING CAP INSTALLATION

CAUTION: When the mounting bolts are tightened with the front camshaft bearing
cap tilted, the front camshaft bearing cap is damaged. Install the front
camshaft bearing cap properly to the cylinder head and camshatft.

1. Install the front camshaft bearing cap to the cylinder head, and temporarily tighten the front camshaft
bearing cap mounting bolts to the specified torque in the order of the illustration (1).

Tightening torque: 17 = 3 N.m (13 = 2 ft-lb)

2. Tighten the front camshaft bearing cap mounting bolts again to the specified torque in the order of the
illustration (2).

Tightening torque: 30 + 2 N.m (22 = 1 ft-lb)

48 + 6 N-m
36 + 4 ft-Ib
"

%

I'-.-'IDQQB?

4.4 N-m

NER 39 in-lb

PULLEY
AC206418AB

Fig. 102: Identifving Front Camshaft Bearing Cap Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. Install special tool MB991454, MB991928 or MB991895 which was installed for supporting the engine
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and transaxle assembly when the timing chain was removed (Refer to TIMING CHAIN ).
4. Remove the garage jack which supports the engine and transaxle assembly.
5. Remove the engine oil pan installed temporarily.

P !’ AC205276AC

Fig. 103: Identifving Special Tool MB991928 And MB991454
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

AC20EA19AB

Fig. 104: Identifving Special Tool MB991454 And MB991895
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> F << FUEL HIGH-PRESSURE HOSE CONNECTION

CAUTION: After connecting the fuel high-pressure hose, slightly pull it in the pull-out
direction to check that it is installed firmly. In addition, check that there is
approximately 1 mm (0.04 inch) play. After the check, install the stopper
securely.
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Fig. 105: Identifying Stopper
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> G << O-RING INSTALLATION

CAUTION: Avoid adhesion of engine oil or grease to the O-ring.

Fit the O-ring in the water pump inlet pipe groove, wet the O-ring circumference or the pipe mounting area
inner wall, and then insert the O-ring.

SET PIN

Fig. 106: Identifving Water Pump Inlet Pipe, Thermostat Case And O-Ring
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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>> H << RADIATOR LOWER HOSE/RADIATOR UPPER HOSE CONNECTION

1. Insert radiator hose as far as the projection of the water inlet fitting or water outlet fitting.
2. Align the mating marks on the radiator hose and hose clamp, and then connect the radiator hose.
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Fig. 107: Identifving Mating Marks And Protrusion On Pipe
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

TIMING CHAIN

REMOVAL AND INSTALLATION

-;\—_;-’/ = | [T
| ~== MD998769 .

S .

i

| I — |
| BAC2052T5AB

Fig. 108: Identifving Timing Chain Components Removing Order
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tools:

e MB991454: Engine Hanger Balancer

e MB991895: Engine Hanger

e MB991928: Engine Hanger

e MB991448: Bush Remover and Installer Base

REMOVAL SERVICE POINTS

<< A >> CRANKSHAFT PULLEY REMOVAL
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When removing the crankshaft pulley, slightly loosen the water pump pulley mounting bolts before removal of
the drive belt.

<< B >>POWER STEERING OIL PUMP ASSEMBLY REMOVAL

1. With the hose installed, remove the power steering oil pump assembly from the bracket.

2. Tie the removed power steering oil pump assembly with a string at a position where it will not interfere
with the removal and installation of timing chain.

<< C>>ENGINE AND TRANSAXLE ASSEMBLY HOLDING
Install a special tool for holding the engine and transaxle assembly.

1. < Special tool MB991928 is used >
1. Assemble the special tool MB991928. Set the following parts on the base hanger.
o Slide bracket (HI)
e Foot x 4 (standard) (MB991932)
e Joint x 2 (90) (MB991930)
2. Set the foot of the special tool as shown in the illustration.

NOTE: Slide the slide bracket (HI) to adjust the engine hanger balance.

HEXAGON Y
WRENCH

-

L

Fig. 109: Setting Foot Of Special Tool
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

3. Mount special tool MB991454 to the power steering oil pump bracket and engine hanger, and set it
to special tool MB991928 to support the engine and transaxle assembly.
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SET PIN

Fig. 110: Identifying Special Tool MB991928 And MB991454
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. < Special tool MB991895 is used >

1. Set the foot of special tool MB991895 as shown in the illustration.

NOTE: Slide the foot to adjust the engine hanger balance.

Fig. 111: Setting Foot Of Engine Hanger
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Mount special tool MB991454 to the power steering oil pump bracket and the engine hanger, and set it to
special tool MB991895 to support the engine and transaxle assembly.
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AC20EA19AB

Fig. 112: Identifving Special Tool MB991454 And MB991895
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< D >> TIMING CHAIN CASE ASSEMBLY REMOVAL

CAUTION: If the adhesive strength of sealant on the timing chain case assembly is so
strong that the boss may be damaged by peeling off, do not peel it off
forcibly.

1. After removing the timing chain case assembly mounting bolts, slightly pry the boss of the timing chain
case assembly shown in the illustration using a flat-tipped screwdriver, and remove the timing chain case
assembly from the cylinder head and cylinder block.

ACADEZAAA

Fig. 113: Locating Boss
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. If the sealant cannot be peeled off easily, insert a wooden hammer shank into the timing chain case
assembly inside as shown in the illustration, pry slightly, and remove the timing chain case assembly
from the cylinder head and cylinder block.
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98 -196 N
(22 - 44 Ib) MOVEMENT

ACHEEDIARB

Fig. 114: Inserting Wooden Hammer Shank Into Timing Chain Case Assembly
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< E >> TIMING CHAIN TENSIONER REMOVAL

1. Temporarily install the crankshaft pulley to the crankshaft.

CAUTION: Never turn the crankshaft counterclockwise.

2. Turn the crankshaft clockwise to align the sprocket timing marks as shown in the illustration and set the
number 1 cylinder to the top dead center of compression stroke.

NOTE: At this time, it is not necessary that the link plate (orange or blue) of the
timing chain always aligns with each sprocket timing mark.

3. Remove the crankshaft pulley installed temporarily.

100 — 200 N
(23 - 44 Ib)

:

f 5 mm(0.20 in)

| AKTOATIT AC

Fig. 115: Aligning Sprocket Timing Marks
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

4. Using a flat-tipped precision screwdriver, release the ratchet of timing chain tensioner.

5. Compress the plunger of timing chain tensioner and insert hard wire (such as piano wire) or the L-shaped
hexagon wrench [1.5 mm (0.05 inch)] to fix the plunger of the timing chain tensioner.
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6. Remove the timing chain tensioner.

Hard wire ar Ratchet release hole
L-shaped (EJ e
hexagon -

, wren ch

Timing chain
tensioner

ACSOETTIAD

—_

Fig. 116: Releasing Ratchet Of Timing Chain Tensioner
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << TIMING CHAIN INSTALLATION

1. Set the timing marks of the camshaft sprockets and the crankshaft sprocket as shown in the illustration.

Camshaft sprocket
timing marks

Crankshaft sprocket
tirning mark ACS08TTAAC

Fig. 117: Identifving Camshaft And Crankshaft Sprocket Timing Marks
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Align each sprocket timing chain mating marks with the link plate (orange or blue) of timing chain to
avoid slack of the timing chain tension side, and install the timing chain to the sprockets.
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MB992082
ACS0T218 AC

Fig. 118: Aligning Sprocket Timing Chain Mating Marks With Link Plate Of Timing Chain
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> B << TIMING CHAIN TENSIONER INSTALLATION

1. Check that the sprocket timing chain mating marks align with the link plates (orange or blue) of the
timing chain, and install the timing chain tensioner to the cylinder block.

GENERATOR AIR
FULLEY CONDITIOMNING
COMPRESSOR

CRANK
SHAFT 10 —15mm
PULLEY ~af (0.4 — 0.59in)

MBSS2080
(MICROPHONE)

ACB00TSE AB

Fig. 119: Aligning Sprocket Timing Chain Mating Marks With Link Plates
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Remove the hard wire or L-shaped hexagon wrench fixing the plunger of the timing chain tensioner to
apply tension to the timing chain.
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Fig. 120: Identifving Timing Chain Tensioner
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> C << CRANKSHAFT FRONT OIL SEAL INSTALLATION

1. Apply a small amount of engine oil to the entire inner diameter of the crankshaft front oil seal lip.

CAUTION: When installing the crankshaft front oil seal, be careful to avoid
damage to the crankshaft front oil seal.

2. Using special tool MB991448, press in the crankshaft front oil seal up to the chamfered surface of timing
chain case.
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Fig. 121: Installing Crankshaft Front Qil Seal
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> D << TIMING CHAIN CASE ASSEMBLY INSTALLATION

CAUTION: o Be sure to remove the sealant inside the mounting holes and the O-
ring grooves.

o After degreasing with white gasoline or similar chemical, check that
there is no oil on the surface where the sealant is applied.

o After degreasing with white gasoline or similar chemical, never touch
the degreased area with fingers.

1. Completely remove the liquid gasket adhered to the timing chain case assembly, cylinder block and
cylinder head, and then degrease using the volatile degreasing agent.

2. Remove all the sealant adhering to the gasket between the cylinder head and cylinder block (three-surface
aligned part). Then, degrease the surfaces with the volatile degreasing agent.

3. As for the three-surface aligned part above, the engine oil oozes from the cylinder head gasket. Thus,
quickly apply the sealant to it after degreasing.

Specified sealant: ThreeBond 1217G or equivalent
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Fig. 122: Identifving Sealant Applying Areas
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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Fig. 123: Identifving Sealant Applying Areas On Timing Chain Case Assembly
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

To the timing chain case assembly installation surface, apply the sealant without a gap. However, overlap
the sealant at the "D" shown in the illustration.

Specified sealant: ThreeBond 1217G or equivalent

NOTE: Install the timing chain case assembly immediately after applying sealant.

CAUTION: o If the sealant contacts any other part during installation of the
timing chain case assembly, apply sealant again before
installing the timing chain case assembly.

o After the installation, until a sufficient period of time (one hour
or more) elapses, do not apply the oil or water to the sealant
application area or start the engine.

. Install the timing chain case assembly to the cylinder block and cylinder head so that the sealant does not
contact other parts.

. Insert the bolts to the timing chain case assembly as shown in the illustration, and tighten them to the
specified torque.
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TIMING CHAIN CASE BOLT IDENTIFICATION

Name Symbol Quantity Size mm (D x L)
Flange bolt g 2 ﬁg z §(5)
Bolt C 1 M6 x 25
NOTE: D: Nominal diameter, L: Nominal length
Tightening torque:

A,C:10+2 N.m (89 £17 in-Ib)

B: 24 £ 4 N.m (18 = 2 ft-Ib)

TENSION
PULLEY

CRANKSHAFT
PULLEY

POWER Jﬁ?{ \‘{%ﬁ;}’
STEERING -
OIL PUMP S \TENS|DN
PULLEY GAUGE ACZ2{0239AB

Fig. 124: Identifying Timing Chain Case Assembly Bolts

Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> E << WATER PUMP PULLEY INSTALLATION

Temporarily tighten the water pump pulley mounting bolts. Then, tighten them to the specified torque after the
installation of drive belt.

Tightening torque: 9.0 £ 1.0 N.m (80 £+ 9 in-lb)

BALANCER TIMING CHAIN, BALANCER SHAFT AND OIL PUMP MODULE

REMOVAL AND INSTALLATION
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98 N (22 Ib) '

AC210250 AB

Fig. 125: Identifving Balancer Timing Chain, Balancer Shaft And Oil Pump Module Components
Removing Order With Torque Specifications
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tool:
e MB991614: Angle Gauge

REMOVAL SERVICE POINT

<< A >>TIMING CHAIN TENSIONER REMOVAL

CAUTION: Securely install the plunger of the timing chain tensioner. Otherwise, it
may pop out.

1. Press the balancer timing chain against the timing chain tensioner, compress the plunger of the timing
chain tensioner and insert hard wire (piano wire, etc). or L-shaped hexagon wrench [1.5 mm (0.05 inch)]
to fix the plunger of the timing chain tensioner.

2. Remove the timing chain tensioner.

LOCK NUT

ADJUSTING
BOLT

ACD3M AR

Fig. 126: Identifving Timing Chain Tensioner And Hard Wire Or L-Shaped Hexagon Wrench
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << CRANKSHAFT SPROCKET/BALANCER TIMING CHAIN/BALANCER SHAFT AND OIL PUMP MODULE
INSTALLATION
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1.

When installing the new balancer shaft and oil pump module, apply oil to the oil pump in the balancer
shaft and oil pump module and the balancer shaft bearing as follows.

1. Clean the inside of the removed engine oil pan, and put the balancer shaft and oil pump module
into the engine oil pan with its oil inlet port facing up.

2. Pour new engine oil until two-thirds of the balancer shaft and oil pump module is soaked.

3. Fill the new engine oil [approximately 50 cm? (3.05 cu. in).] into the balancer shaft and oil pump
module from the oil inlet port.

Balancer shaft and oil pump module

1

] : R
[ %# =l Engine

— = | ol pan
oil N~ N ACEDU2T2 AR

Fig. 127: Filling Engine Oil Into Balancer Shaft And Oil Pump Module
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

4. Turn the balancer shaft sprocket of the balancer shaft and oil pump module clockwise four rotations
or more to apply the engine oil to the entire area of the oil pump and the balancer shaft bearing.

Balan-:_:er shaft and oil pump module

shaft

sprocket AC500273 AR

Fig. 128: Turning Balancer Shaft Sprocket Of Balancer Shaft And Oil Pump Module
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

With the link marks (orange or blue) of balancer timing chain aligned with the timing marks of balancer
sprocket and crankshaft sprocket, install the balancer shaft and oil pump module together with the
balancer timing chain and crankshaft sprocket as one unit to the cylinder block. At this time, securely
bring the balancer shaft and oil pump module into contact with the rudder frame mounting area.

Apply an adequate and minimum amount of engine oil to the threads and bearing surfaces of the balancer
shaft and oil pump module mounting bolts.
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Fig. 129: Identifving Balancer Timing Chain Link Marks (Orange Or Blue) Aligned With Timing
Marks Of Balancer And Crankshaft Sprocket
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

4. Tighten the balancer shaft and oil pump module mounting bolts to the specified torque in the order of
number shown in the illustration.

Tightening torque: 20 N.m (15 ft-1b)

5. Retighten the balancer shaft and oil pump module mounting bolts to the specified torque in the order of
number shown in the illustration.

Tightening torque: 44 N.m (33 ft-1b)

~ T

\ A . CRANKSHAFT N
< POSITION SENSOR
®\ A5 CONNECTOR V<

et o E

Fig. 130: Identifving Balancer Shaft And Oil Pump Module Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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6. Loosen each balancer shaft and oil pump module mounting bolts fully in the reverse sequence to that
shown in the illustration.

7. Tighten the balancer shaft and oil pump module mounting bolts again to the specified torque in the order
of number shown in the illustration.

Tightening torque: 20 N.m (15 ft-1b)

8. After tightening to the specified torque, tighten the balancer shaft and oil pump module mounting bolts to
135 degrees angle, using special tool MB991614, in the order of number shown in the illustration.

7 Y _~GAUGE L

My A

W

[ ! g "
) HCOMPHESSIDN T

AKXDDAISAR

Fig. 131: Identifving Balancer Shaft And Oil Pump Module Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Balancer shaft and -
-oill pump module

~ ACS0ETTTAB

Fig. 132: Tightening Balancer Shaft And Oil Pump Module Mounting Bolt Using Angle Gauge
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> B << TIMING CHAIN TENSIONER INSTALLATION

1. Install the timing chain tensioner to the cylinder block.

2. Remove the hard wire or L-shaped hexagon wrench fixing the plunger of the timing chain tensioner to
apply tension to the balancer timing chain.
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*nlﬁ‘}upjf; / Hard wire or L-shaped

y / Y hexagon wrench
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DORO of
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Timing chain /
tensioner ACEOETE| AR

Fig. 133: Identifving Timing Chain Tensioner And Hard Wire Or L-Shaped Hexagon Wrench
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

BALANCER SHAFT AND OIL PUMP MODULE

REMOVAL AND INSTALLATION

A\
N il._
| | T Uy T

EE}?Q;?Q/ yZ

oY I8 T

VACUUM ||

POSITIVE CHANKCASE
VENTILATION VALVE AKA01335A8

Fig. 134: Identifving Balancer Shaft And Oil Pump Module With Torque Specifications
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tool:
e MB991614: Angle Gauge

REMOVAL SERVICE POINT
<< A >>BALANCER SHAFT AND OIL PUMP MODULE REMOVAL

CAUTION: ¢ Never turn the crankshaft counterclockwise.

¢ Never turn the crankshaft after the number 1 cylinder or number 4
cylinder is set to the top dead center of compression.

1. Turn the crankshaft clockwise to align the timing mark of the balancer shaft sprocket with the timing
mark of the balancer shaft and oil pump module, and set the number 1 cylinder or number 4 cylinder to
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the top dead center of compression.
2. Put paint mark on the balancer shaft sprocket timing mark and balancer timing chain.

GOOD

MAXIMLUIM

MINIMUM
AKX00328AB

Fig. 135: Locating Paint Mark On Balancer Shaft Sprocket Timing Mark And Balancer Timing
Chain
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: Securely install the plunger of the timing chain tensioner. Otherwise,
it may pop out.

3. Press the balancer timing chain against the timing chain tensioner, compress the plunger of the timing
chain tensioner and insert L-shaped hard wire (piano wire, etc). or L-shaped hexagon wrench [1.5 mm
(0.05 inch)] to the plunger fixing hole of the timing chain tensioner from under the timing chain case, and
fix the plunger of the timing chain tensioner.

HIGH-
PRESSURE

AKX003Z0AE

Fig. 136: Fixing Plunger Of Timing Chain Tensioner Using L-Shaped Hexagon Wrench (1 Of 2)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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AlR BLEEDING OPERATION PATTERN

OPEN THROTTLE CLOSE
VALVE GRADUALLY THROTTLE VALVE

werci N 7T
MATELY
3,000¢min .~ | S
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OPERATION=12Sule 158
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ARXODEI0AB

Fig. 137: Fixing Plunger Of Timing Chain Tensioner Using L-Shaped Hexagon Wrench (2 Of 2)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

4. Use a wrench to remove the mounting bolt at the lower side of the balancer timing chain guide shown in
the illustration so that the balancer timing chain guide is unrestricted.

5. Support the balancer shaft and oil pump module with a hand, and remove the balancer shaft and oil pump
module mounting bolts.

AC3I0TMOAB

Fig. 138: Removing Balancer Timing Chain Lower Side Mounting Bolt Using Wrench
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

6. Remove the balancer shaft and oil pump module from the rudder frame with the balancer timing chain
attached, and move it to the center of the engine.

7. Remove the balancer timing chain from the balancer shaft and oil pump module, and remove the balancer
shaft and oil pump module.
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Pre-removal Operation
+ Under Cover Removal and Installation

* Fuel Line Pressure Reduction

s Engine Coolant Draining

* Engine Oil Draining

+ Hood Removal

» Powertrain Control Module (PCM) Removal
* Air Cleaner Removal

» Battery and Battery Tray Removal
+ Radiator Grille Removal

+ Radiator Assembly Removal

« Right Bank Exhaust Manifold Remaoval

Post-installation Operation

Transaxle Assembly Installation

Right Bank Exhaust Manifold Installation
Radiator Assembly Installation

Radiator Grille Installation

Battery and Battery Tray Installation
AIr Cleaner Installation

Powertrain Control Module (PCM) Installation
Hood Installation

Drive Belt Tension Check

Enaine Oil Refilling

Engine Coolant Refilling

Fuel Leak Check

* Under Cover Removal and Installation
* Transaxle Assembly Removal

122 N-m
102 £ 22 in-1b

AC205378AB

REMOVAL STEPS
1. EVAPORATIVE EMISSION 6. FRONT WIRING HARNESS AND

CONTROL WIRING HARNESS
COMBINATION CONNECTOR
GROUNDING

RETAINER

. FUEL MAIN PIPE CONNECTION
0. HEATER HOSE CONNECTION
1. RESERVOIR ASSEMBLY

PURGE SOLENOID CONNECTOR
2. PURGEHOSE
3. EVAPORATIVE EMISSION
PURGE SOLENOID
4. VACUUM HOSE CONNECTION <<A>>
5. PURGE HOSE CONNECTION

2z oo

<<B>»>

Fig. 139: Removing Balancer Timing Chain, Balancer Shaft And Oil Pump Module
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Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

CAUTION: When the tooth jump of the balancer timing chain from the crankshaft
sprocket occurs, the timing between the balancer shaft and the oil
pump module becomes off, resulting in the abnormal engine
vibration. Be sure that the tooth jump will not occur.

8. After the balancer shaft and oil pump module is removed, using a cable band, tie the balancer timing
chain at the protrusion of the rudder frame to prevent the tooth jump of balancer timing chain from the
crankshaft sprocket.

122 N-m
102 = 22 In-Ib 19 q

41 =6 N-m

31 4 1t-b
58+ 7 N.m* B83x12N-m*

43 25 fi-lp* 61 =9 fi-lb®

- .-"‘ I
Y ﬁt} 2 ’“?

- %'_ 20

, I

Wy 83si2Nm
| @ 612 9 fi-Ib*
X 1\: ! -

9 - 12
a7
- oy
B
21
ACS504644AB
12. GENERATOR DRIVE BELT 18. POWER STEERING PRESSURE
13. POWER STEERING OIL PUMP HOSE CLAMP
DRIVE BELT 19. POWER STEERING PRESSURE
14. A/C COMPRESSOR ASSEMBLY HOSE CLAMP BRACKET
CONNECTOR 20. ENGINE MOUNT STAY
<<C>> 15. A/C COMPRESSOR ASSEMBLY 21. GROUNDING CABLE
16. POWER STEERING PRESSURE 22 SELF-LOCKING NUTS
SWITCH CONNECTOR <<E>> >>B<< 23, ENGINE MOUNT
<<D>> 17. POWER STEERING OIL PUMP <<F>> =>A<< 24 ENGINE ASSEMBLY

Fig. 140: Identifving Balancer Timing Chain, Cable Band And Protrusion Of Rudder Frame
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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INSTALLATION SERVICE POINT

>> A << BALANCER SHAFT AND OIL PUMP MODULE INSTALLATION

1. When installing the new balancer shaft and oil pump module, apply engine oil to the oil pump in the
balancer shaft and oil pump module and the balancer shaft bearing as follows.

1. Clean the inside of the removed engine oil pan, and put the balancer shaft and oil pump module
into the engine oil pan with its oil inlet port facing up.

2. Pour new engine oil until two-thirds of the balancer shaft and oil pump module is soaked.

3. Fill the new engine oil [approximately 50 cm? (3.05 cu. in).] into the balancer shaft and oil pump
module from the oil inlet port.

.f' J-‘FUEL HIGH- PFIESSUFIE HOSE __*
/ / ~ AC207T168AC

Fig. 141: Filling Engine Oil Into Balancer Shaft And OQil Pump Module
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

4. Turn the balancer shaft sprocket of the balancer shaft and oil pump module clockwise four rotations
or more to apply the engine oil to the entire area of the oil pump and the balancer shaft bearing.

2. Remove the cable band installed to prevent the tooth jump of the balancer timing chain from the
crankshaft sprocket from the balancer timing chain.

RETAINER

-
AC20T169AC

Fig. 142: Turning Balancer Shaft Sprocket Of Balancer Shaft And Oil Pump Module
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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3. Regarding the prevention of the tooth jump of the balancer timing chain, install the balancer shaft
sprocket to the balancer timing chain with aligning the paint mark of the balancer shaft sprocket (the
timing mark of the new balancer shaft and oil pump module) with that of the balancer timing chain.

4. With the paint mark of the balancer timing chain aligned with that of the balancer sprocket (the timing
mark of the new balancer shaft and oil pump module), install the balancer shaft and oil pump module to
the rudder frame. Securely bring the balancer shaft and oil pump module into contact with the rudder
frame mounting area.

MB991 895)
— -

¢ ACA05611AC

Fig. 143: Installing Balancer Shaft Sprocket To Balancer Timing Chain With Aligning Paint Mark
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

5. Apply an adequate and minimum amount of engine oil to the threads and bearing surfaces of the balancer
shaft and oil pump module mounting bolts.

6. Tighten the balancer shaft and oil pump module mounting bolts to the specified torque in the order of
number shown in the illustration.

Tightening torque: 20 N.m (15 ft-1b)

7. Retighten the balancer shaft and oil pump module mounting bolts to the specified torque in the order of
number shown in the illustration.

Tightening torque: 44 N.m (33 ft-1b)

8. Loosen each balancer shaft and oil pump module mounting bolts fully in the reverse sequence to that
shown in the illustration.
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Fig. 144: Identifving Balancer Shaft And Oil Pump Module Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

9. Tighten the balancer shaft and oil pump module mounting bolts again to the specified torque in the order
of number shown in the illustration.

Tightening torque: 20 N.m (15 ft-1b)

10. After tightening to the specified torque, tighten the balancer shaft and oil pump module mounting bolts to
135 degrees angle, using special tool MB991614, in the order of number shown in the illustration.

11. Tighten the mounting bolt of the lower side of the balancer timing chain guide with the standard torque.
Tightening torque: 10 £2 N.m (89 + 17 in-lb)

12. Remove the plunger of the timing chain tensioner using the L-shaped hard wire (piano wire, etc). or L-
shaped hexagon wrench [1.5 mm (0.05 inch).]

I"u'1 BBQEN 2

J

Fig. 145: Identifving Balancer Shaft And Oil Pump Module Mounting Bolts Tightening Sequence
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

MB992013 MWW1UAB
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I"u'1 BEQE[H 2

MB992013 ‘,

Fig. 146: Tightening Balancer Shaft And Oil Pump Module Mounting Bolt Using Angle Gauge
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

MWSN 0AB

ENGINE ASSEMBLY

REMOVAL AND INSTALLATION

CAUTION: When the engine assembly replacement is performed, use scan tool
MB991958 to initialize the learning value (Refer to INITIALIZATION
PROCEDURE FOR LEARNING VALUE IN MFI ENGINE ).

L e ——— |
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Fig. 147: Identifving Engine Assembly Components With Torque Specifications (1 Of 2)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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Fig. 148: Identifving Engine Assembly Components With Torque Specifications (2 Of 2)
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Required Special Tools:

e MB991454: Engine Hanger Balancer
MB991527: Hanger

MB991895: Engine Hanger
MB991928: Engine Hanger
MB992201: Engine Hanger Plate

REMOVAL SERVICE POINTS

<< A >> RADIATOR UPPER HOSE/RADIATOR LOWER HOSE DISCONNECTION

Make mating marks on the radiator hose and the hose clamp as shown in the illustration to install them in the
original position. Then, remove them.

MB991 895)
— -

¢ ACA05611AC

Fig. 149: Identifying Mating Marks
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< B >> FUEL HIGH-PRESSURE HOSE DISCONNECTION

domingo, 14 de febrero de 2021 01:13:51 a. m. Page 110 © 2011 Mitchell Repair Information Company, LLC.




2013 Mitsubishi Lancer ES
2013 ENGINE Mechanical - 2.4L - Lancer

1. Remove the stopper of the fuel high-pressure hose.

SLIDE BRACKET (HI)
g FRONT SIDE
-
_ =%___---_-_-_-_—::.T-'-';?Ej
__,.--'_'_::--' 'q:ﬂﬂ}:_::-ﬂ""fffff’ | |
= JOINT {Qﬂ}f’“‘f
'nllu i_r_'__,.-'-"'_'-f I{MBQQ-I QBD]
Fﬁr’:_____ FOOT (STANDARD) Y
J (MB991932) AC209516AB

Fig. 150: Removing Stopper Of Fuel High-Pressure Hose
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

2. Raise the retainer of the fuel high-pressure hose and pull out the fuel high-pressure hose in the direction
shown in the illustration.

NOTE: If the retainer is released, install it securely after removing the fuel high-
pressure hose.
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Fig. 151: Raising Retainer Of Fuel High-Pressure Hose
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< C>>POWER STEERING OIL PUMP ASSEMBLY REMOVAL

1. Remove the power steering oil pump assembly together with the hose from the bracket.

2. Tie the removed power steering oil pump assembly with a string at a position where it will not interfere
with the removal and installation of engine assembly.

<< D >> A/C COMPRESSOR AND CLUTCH ASSEMBLY REMOVAL

1. Remove the A/C compressor and clutch assembly together with the hose from the bracket.
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2. Tie the removed A/C compressor and clutch assembly with a string at a position where it will not
interfere with the removal and installation of engine assembly.

<< E >> MANUAL TRANSAXLE ASSEMBLY <M/T >/CVT ASSEMBLY < CVT > REMOVAL

1. Install the front end upper bar bolts to the position as shown in the illustration.

2. Remove the transaxle assembly (Refer to TRANSAXLE ASSEMBLY ) < M/T > or (Refer to
TRANSAXLE ASSEMBLY ) <CVT.>

Fig. 152: Locating Front End Upper Bar Bolts
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< F >> ENGINE MOUNTING INSULATOR REMOVAL

CAUTION: When supporting the engine assembly with a garage jack, be careful not to

deform the engine oil pan.

1. Place a garage jack against the engine oil pan with a piece of wood in between to support the engine
assembly.

2. Remove the special tool for holding the engine assembly, which has been set when the transaxle assembly

is removed.
e MB991928 or MB991895
e MB991527
e MB992201

3. Operate a garage jack so that the engine weight is not applied to the engine mounting insulator, and
remove the engine mounting insulator.
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Fig. 153: Identifving Special Tool MB991928
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

Pre-removal and Post-installation Operation
Timing Belt Removal and Installation

=
88 = 10 N.m ,
657 ftIb 1 20 -~

AC205540AB

REMOVAL STEPS

<<p>> »3B<< 1 LEFT BANK CAMSHAET <<fA>> >>B<< 3 RIGHT BANK CAMSHAFT
SPROCKET SPROCKET
<<B>> =>A<< 2 CAMSHAFT OIL SEAL <<B>> >»A<< 4. CAMSHAFT OIL SEAL

Fig. 154: Identifving Special Tool MB991895
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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Fig. 155: Identifying Special Tool MB991527 And MB992201
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

<< G >> ENGINE ASSEMBLY REMOVAL

1. Mount the special tool MB991454 to the power steering oil pump bracket and the engine hanger, and set
the chain block.

2. After checking that all cables, hoses and wiring harness connectors and so on are disconnected from the
engine, lift the engine assembly slowly with the chain block to remove the engine assembly upward from
the engine compartment.

W=

e ACE11556AB

Fig. 156: Identifying Special Tool MB991454
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

INSTALLATION SERVICE POINTS

>> A << ENGINE ASSEMBLY INSTALLATION

Install the engine assembly, being careful not to pinch the cables, hoses, or wiring harness connectors.
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=RIGHT BANK=

MD998713 ACX003T2 AB

Fig. 157: Identifving Special Tool MB991454
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> B << ENGINE MOUNTING INSULATOR INSTALLATION

CAUTION: When supporting the engine assembly with a garage jack, be careful not to
deform the engine oil pan.

1. Place a garage jack against the engine oil pan with a piece of wood in between, and install the engine
mounting insulator while adjusting the position of the engine assembly.

2. Remove special tool MB991454.

3. Secure the special tool for holding the engine assembly, which will be used when the transaxle assembly
is installed (Refer to TRANSAXLE ASSEMBLY ) < M/T > or (Refer to TRANSAXLE ASSEMBLY )
<CVT >,

e MB991928 or MB991895
e MB991527
e MB992201

<LEFT BANK>

o

MD998713 MB831559
ACXD03T1AB

Fig. 158: Identifying Special Tool MB991928
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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Fig. 159: Identifving Special Tool MB991895
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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CAMSHAFT REMOVAL STEPS VALVE STEM SEAL REMOVAL
«  TIMING BELT STEPS
_ 1. PCV HOSE CONNECTION
« THERMOSTAT HOUSING 2. PCV VALVE
3. IGNITION COIL CONNECTOR
4. IGNITION COIL
1. PCV HOSE CONNECTION 5. ENGINE CONTROL WIRING
2. PCVVALVE HARNESS CLAMP
3. IGNITION COIL CONNECTOR 6. ROCKER COVER
4. IGNITION COIL 7. ROCKER COVER GASKET
5 ENGINE CONTROL WIRING 8. SPARK PLUG GUIDE OIL SEAL
HARNESS CLAMP <<A>> >>D<< 9. ROCKER ARM, SHAFT AND
6. ROCKER COVER LASH ADJUSTER ASSEMBLY
7. ROCKER COVER GASKET B (INTAKE SIDE)
8  SPARK PLUG GUIDE OIL SEAL <<A>> >>D<< 10. ROCKER ARM, SHAFT AND
<<A>> =>>D<< 9. ROCKER ARM, SHAFT AND LASH ADJUSTER ASSEMBLY
LASH ADJUSTER ASSEMBLY B (EXHAUST SIDE)
(INTAKE SIDE) <<D»>> >»>C<< 19. VALVE SPRING RETAINER LOCK

20. VALVE SPRING RETAINER
>>B<< 21. VALVE SPRING
>>A<< 22 VALVE STEM SEAL

23. VALVE SPRING SEAT

<<A>> =>>D<< 10. ROCKER ARM, SHAFT AND

LASH ADJUSTER ASSEMBLY
(EXHAUST SIDE)

11. CAMSHAFT POSITION SENSOR
CONNECTOR

12. CAMSHAFT POSITION SENSOR

13. O-RING

>>G<< 14, CAMSHAFT POSITION SENSOR

SUPPORT

15. CAMSHAFT POSITION SENSING

CYLINDER
c<R>> »3Fcc 1R CAMSHAFT QPROCKET
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Fig. 160: Identifving Special Tool MB991527 And MB992201
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> C << A/C COMPRESSOR AND CLUTCH ASSEMBLY INSTALLATION

Tighten A/C compressor and clutch assembly mounting bolts to the specified torque in the order of number
shown in the illustration.

Tightening torque: 23 +£ 6 N.m (17 + 4 ft-1b)
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CAMSHAFT REMOVAL STEPS
INTAKE MANIFOLD PLENUM

TIMING BELT

THERMOSTAT HOUSING

BREATHER HOSE CONNECTION
IGNITION COIL CONNECTOR
IGNITION COIL

ROCKER COVER

ROCKER COVER GASKET
SPARK PLUG GUIDE OIL SEAL

ROCKER ARM, SHAFT AND
LASH ADJUSTER ASSEMBLY
(INTAKE SIDE)

ROCKER ARM, SHAFT AND
LASH ADJUSTER ASSEMBLY
(EXHAUST SIDE)
CAMSHAFT SPROCKET
EGRPIPEB

GASKET

EGR VALVE SUPPORT
THRUST CASE

O-RING

CAMSHAFT

CAMSHAFT OIL SEAL

@,

CAM SECTION AND
JOURNAL SECTION

15

AC206226
CYLINDER HEAD

ENGINE OIL

12+ 1 N-m

102 £ 13 in-Ib N
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==P=< g

>=C<<

>=B<<
=P

193 N.m

/1412ﬂ-lb
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ACS00023AB

VALVE STEM SEAL REMOVAL
STEPS

TIMING BELT FRONT UPPER
COVER, RIGHT

BREATHER HOSE CONNECTION
IGNITION COIL CONNECTOR
IGNITION COIL

ROCKER COVER

ROCKER COVER GASKET
SPARK PLUG GUIDE OIL SEAL
ROCKER ARM, SHAFT AND
LASH ADJUSTER ASSEMBLY
(INTAKE SIDE)

ROCKER ARM, SHAFT AND
LASH ADJUSTER ASSEMBLY
(EXHAUST SIDE)
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Fig. 161: A/C Compressor & Clutch Assembly Tightening Sequence
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2013 Mitsubishi Lancer ES
2013 ENGINE Mechanical - 2.4L - Lancer

>> D << FUEL HIGH-PRESSURE HOSE CONNECTION

CAUTION: After connecting the fuel high-pressure hose, slightly pull it in the pull-out
direction to check that it is installed firmly. In addition, check that there is
approximately 1 mm (0.04 inch) play. After the check, install the stopper
securely.
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Fig. 162: Identifvying Stopper

Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.

>> E << RADIATOR LOWER HOSE/RADIATOR UPPER HOSE CONNECTION

1. Insert radiator hose as far as the projection of the water inlet fitting or water outlet fitting

2. Align the mating marks on the radiator hose and hose clamp, and then connect the radiator hose
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Pipe, fitting, or etc. Mating marks
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Fig. 163: Identifving Mating Marks And Protrusion On Pipe
Courtesy of MITSUBISHI MOTOR SALES OF AMERICA.
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