11A-1

ENGINE <4G9>

CONTENTS

GENERAL ....... ... ... ... ... 2 ON-VEHICLE SERVICE ..................... 3
Outline of Changes ........... ... ... .. ....... 2 Idie Mixture Check ............................ 3
GENERAL INFORMATION - .. oo\ 2 Com.pressnon Pressure Check .................. 3
Manifold Vacuum Check . ...................... 3

SERVICE SPECIFICATIONS ................. 2 CAMSHAFT AND CAMSHAFT OIL SEAL .... 4
SEALANT AND ADHESIVE ................. 2 CYLINDER HEAD GASKET ................ 10
SPECIAL TOOLS ....cevvvenveneenieeennn 3 TIMING BELT ... it 14



General/General Information/Service
11A-2 ENGINE <4G9> — gpecifications/Sealant and Adhesive

GENERAL
OUTLINE OF CHANGES

Due to the new addition of the 4G94 engine vehicles, the following service procedures have been established
regarding the sections which differ from that of the previous models with the 4G93 engine. The same
procedures as before are applied except for the items shown below.

e Change in the CO and HC concentration

Change in compression pressure

Change of the limits in the intake manifold negative pressure

Removal and installation of camshaft and camshaft oil seal

Removal and installation of cylinder head gasket

Change in the protrusion of the auto tensioner rod

GENERAL INFORMATION

ltems 4G94-GDI

Total displacement mL 1,999

Bore x Stroke mm - 815 x 95.8

Compression ratio 11.0

SERVICE SPECIFICATIONS

Iltem Standard value Limit
CO concentration % 0.5 or less -

HC concentration ppm 100 or less -

Compression pressure kPa — r/min 1,800 — 200 1,320 - 200

Intake manifold negative pressure kPa - 56

Shank length of cylinder head bolt mm - 96.4

Protrusion ofmauto fensioner rod mm 48-55 -

SEALANT AND ADHESIVE

Application location Specified sealants Remarks

Beam camshaft cap MITSUBISHI GENUINE PART MD970389 or Semi-drying
Cylinder head equivalent sealant

Camshaft position sensor support

Camshaft thrust cover 3M Stud Locking 4170 or equivalent -




ENGINE <4G9> — Special Tools/On-vehicle Service 11A-3

SPECIAL TOOLS
Tools Number ' Name Use
MB990767 . Front hub and | Camshaft sprocket held
+ flange york holder
B99O767 |
> MD998719 i Crankshaft pulley
Q’ ' hotder pin
)
Qﬂ
D988719
MD998713 ' Camshaft oil seal Press—fitting camshatft oil seal
i installer
|
i
MB991653 ! Cylinder head bolt | Removal and installation of cylinder head bolt

- wrench

ON-VEHICLE SERVICE
IDLE MIXTURE CHECK

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

COMPRESSION PRESSURE CHECK

Standard value (at engine speed of 200 r/min):
1,800 kPa

Limit (at engine speed of 200 r/min):
Min. 1,320 kPa

MANIFOLD VACUUM CHECK
Limit: Min. 56 kPa



11A-4 ENGINE <4G9> — Camshaft and Camshaft Oil Seal

CAMSHAFT AND CAMSHAFT OIL SEAL
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operations

e Fuel Overflow Prevention Operation <only for pre-removal>

e Fuel Leak Check <only for post-installation>

® Air Bleeding The High-pressure Fuel Line <only for post-installation>
[Refer to GROUP 13A - Fuel Pump (High-pressure).]

Removal and Installation of Under Cover

Check and Adjustment of Drive Belt Tension <only for post-installation>
Draining and Filling of Engine Coolant

Removal and installation of Air Intake Hose and Resonance Tank




ENGINE <4G9> — Camshaft and Camshaft Oil Seal

11A-5
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Removal steps

O WoN OO W N

. Engine cover
. Power steering oil pressure switch

connector

. A/C compressor magnetic clutch

connector

. Ignition failure sensor connector
. Crank angle sensor connector
. Front wiring harness and injector/EGR

wiring harness combination connector

. Fuel pressure sensor connector
. Detonation sensor connector
. Engine coolant temperature sensor

connector

. Engine coolant temperature gauge

unit connector

3.0 Nm

AY(0218AL

. Ignition coil connector

. Camshaft position sensor connector
. Throttle control servo connector

. Throttle position sensor connector

. Purge control solenoid valve

connector

. Breather hose
. PCV hose

Ignition coil
Intake manifold
Timing belt

. Intake rocker cover

. intake rocker cover gasket

. Exhaust rocker cover

. Exhaust rocker cover gasket
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ENGINE <4G9> - Camshaft and Camshaft Oil Seal

Apply engine oil to any
rotating area at the
installation.

10 - 12 Nm

PITS 22.
23.
24,

pDd 25
.

26.
27.

Camshatft sprocket

Idler pulley

Timing belt rear upper cover
Camshaft oil seal

Fuel pump (high-pressure)

(Refer to GROUP 13A))
Camshaft position sensor support
Camshaft thrust cover

19 - 23 Nm

22 Nm

12 - 15 Nm

AY0219AL

. O-ring

. Beam camshaft cap

. Beam camshaft cap gasket

. Intake camshaft

. Exhaust camshaft

. Camshaft position sensing cylinder
. Rocker arm

. Lash adjuster



ENGINE <4G9> — Camshaft and Camshaft Oil Seal

11A-7

LUBRICANT AND SEALANT APPLICATION LOCATIONS

<Beam camshaft cap bottom surface observation>

> -

AYO0115AU

Section A— A
A
,’_lj.gbjm ﬁ(,#:i, $3 mm

-ﬁ

AWOQ180AL

Adhesive:
3M Stud Locking 4170
or equivalent

AY0220AL

MD970389 or equivalent

MITSUBISHI GENUINE PART
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AY0116AU

Sealant: MITSUBISHI GENUINE PART MD970389 or equivalent
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ENGINE <4G9> - Camshaft and Camshaft Oil Seal

MB990767 -_

MD998719

A 0120001

4m Camshaft sprocket side

Screw
hole
Exhaust camshaft

A0110030

Intake side Exhaust side

Dowel pin
Approx. 16°

m 1
2\

Dowel pin

Approx. 30°
" AY0132AU

REMOVAL SERVICE POINT
<4Ap CAMSHAFT SPROCKET REMOVAL

Caution

To avoid the danger of damage caused by
interference of the valve and the piston, rotate the
crankshaft from No.1 cylinder compression top dead
centre to 90° in the forward direction (clockwise).

INSTALLATION SERVICE POINTS

p-A4LASH ADJUSTER INSTALLATION
Caution
To use the lash adjuster again, be sure to clean and

check it before installation.
(Refer to Engine Workshop Manual.)

pBLEXHAUST CAMSHAFT/INTAKE CAMSHAFT

INSTALLATION
1. Apply engine oil to the cam and the journal of the
camshatft.
2. Install the camshaft to the cylinder head.
Caution

Do not mistake the intake side for the exhaust
side. There is a screw hole for the camshaft
position sensing cylinder mounting bolt at the
exhaust side of the camshaft.

pC4 BEAM CAMSHAFT CAP INSTALLATION

1. Set the dowel pin of the camshaft at the position shown
in the illustration.



ENGINE <4G9> — Camshaft and Camshaft Oil Seal 11A-9

27

26 30

31

»

L S 4

Front of the engine

AY0119AU

MD998713
Bo1x0075
—(IEEEE T
2 © O 4_\<
A MITSUBISHI

YO010AL

2. Tighten the beam camshaft cap mounting bolt to the
specified torque in the order of the numbers shown in
the illustration.

Symbol Number | Dimensions Tightening
of unit mm (Nominal torque Nm

diameter x
nominal length)

@) 4 8x 32 19-23

@ 16 6 x 35 10-12

S 7 8 x 40 119-23

g 8 x40

p D CAMSHAFT OIL SEAL INSTALLATION

1. Apply engine oil to the circumference of the oil seal
lip.
2. Press-fit the oil seal as shown in the illustration.

pE« ENGINE COVER INSTALLATION

1. Tighten the mounting bolt temporarily in the order of the
numbers shown in the illustration so that the engine cover
can be moved by hand.

2. Tighten the mounting bolt to the specified torque in the
order of the numbers shown in the illustration.

Tightening torque: 3.0 Nm



11A-10 ENGINE <4G9> — Cylinder Head Gasket

CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operations

Removal and Installation of Engine Cover (Refer to P.11A-5.)

Fuel Overflow Prevention Operation <only for pre-removal>

Fuel Leak Check <only for post-installation>

Air Bleeding the High-pressure Fuel Line <only for post-installation>

[Refer to GROUP 13A — Fuel Pump (High-pressure).]

Removal and Installation of Under Cover

Check and Adjustment of Drive Belt Tension <only for post-installation>
Draining and Filling of Engine Coolant

Removal and Installation of Timing Belt Rear Upper Cover (Refer to P.11A-6.)
Removal and Installation of Fuel Pump (High-pressure) (Refer to GROUP 13A.)
Removal and Installation of Exhaust Manifold

Removal and Installation of Water Pipe

Removal and Installation of EGR Valve and Support Assembly




ENGINE <4G9> — Cylinder Head Gasket 11A-11

74 Nm — 0 Nm —» 20 Nm — +90° — +90°
(when the engine is cold)

f 5
®>m (Engine oil)

29 Nm

AY0013AL
Removal steps

<4Ap pC4 1. Connection of radiator upper hose
2. Connection of heater hose
«4B) 3. Power steering oil pump

4. Power steering oil pump bracket

4Cp- PB4 5. Cylinder head bolt
6. Cylinder head assembly
p A4 7. Cylinder head gasket



11A-12 ENGINE <4G9> — Cylinder Head Gasket

Intake side Exhaust side

Dowel pin
/

Approx. 16°

Dowel pin Approx. 30°
AYB1 31AU

<O
AYD133AU
P | [ M -
B e Sy =)
3 5 10 8 2
Lo o o o-_ O
< .

)

G T lo—

<3 Front of the engine

AY0135AU

REMOVAL SERVICE POINTS
<4Ap RADIATOR UPPER HOSE REMOVAL

Put mating marks on the radiator upper hose and the
hose clamp for removal,

<«B) POWER STEERING OIL PUMP REMOVAL

Remove the power steering oil pump with the hose
attached from the bracket.

NOTE

Tie the removed power steering oil pump and the A/C
compressor with strings to set aside so that they will not
hinder the removal and installation of the engine
assembly.

<«4C)p CYLINDER HEAD BOLT REMOVAL

1. Set the dowel pin of the camshaft at the position shown
in the illustration.

2. Use the special tool to loosen the bolt in the order of
the numbers shown in the illustration in two to three stages
for removal.



ENGINE <4G9> - Cylinder Head Gasket

11A-13

Sagging side

(Engine oil) Y

AYC001BY

| { 8 6 1 3 9
- - —0- -8
‘I 6 86 6 6 o6
110 4 2 5 7
Hp:‘a\:__l lG :'O\W ‘l_
< Front of the engine
AY0135AU
Step (4) Step (5)
90° 90°
Paint mark Paint mark
otXo270

INSTALLATION SERVICE POINTS
pA4CYLINDER HEAD GASKET INSTALLATION

1.

Remove gasket attached on the mounting surface of
the gasket.

Caution

Be careful not to let foreign objects get inside the
engine coolant and the oil line.

Install so that the each hole of the cylinder head is
aligned with each hole of the cylinder head gasket.

pBCYLINDER HEAD BOLT INSTALLATION

1.

Check that the neck down length of the cylinder head
bolt is within the limit. If it is outside the limit value,
replace the bolt with a new one.

Limit (A): 96.4 mm

Face the sagging side of the bored cylinder head bolt
washer towards the direction shown in the illustration
to install to the cylinder head bolt.

Apply a little amount of engine oil to the cylinder
head bolt thread and the washer.

Use the special tool to tighten the bolt according to the

following procedure (plasticity tightening).

(1) Tighten the bolt to 74 Nm in the order of the
numbers shown in the illustration.

(2) Loosen the bolt completely in the reverse order of
the numbers shown in the illustration.

(3) Tighten the bolt to 20 Nm in the order of the
numbers shown in the illustration.

(4) Put the paint mark on the head of the cylinder
head bolt and the cylinder to tighten to the 90° in
the order of the numbers shown in the illustration.

(5) Tighten to the 90° in the order of the numbers
shown in the illustration so that the paint marks
on the head of the cylinder head bolt and cylinder
head are aligned. :

Caution

1. If the tightening angle is less than 90°, the
bolt is not sufficiently tightened.

2. If the tightening angle is beyond the limit,
remove the bolt and start from step 1
again.



11A-14 ENGINE <4G9> — Cylinder Head Gasket/Timing Belt

pC4RADIATOR UPPER HOSE INSTALLATION

1. Insert the radiator upper hose to the convex section
of the water outlet fitting.

2. Align the mating mark on the radiator upper hose with
that of the hose clamp to install.

TIMING BELT
INSTALLATION SERVICE POINT

Timing belt tension adjustment

Standard value (A): 4.8 — 5.5 mm

A0150042
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