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ENGI NE - Specifications

SPECIFICATIONS NosCA.
GENERAL SPECIFICATIONS

Iterﬁs 1.5L Engine 1.6L Engine

Type' | In-line, . In-line,

Number of cylinders
Bore mm(in.)
Stroke  mm (in.)
Piston displacement
Compressibn ratio
Firing order '
Valve timing
Intake valve
Opens (BTDC)
Closes (ABDC)
Exhaust valve
. Opens (BTDC)
Closes (ABDC)
Valve overlap

cc {cu.in.)

Intake valve duration.
Exhaust valve duration -

Over Head Camshaft
4 v
75.5(2.972)
82.0(3.228)
1,468 (89.6)
9.4

1-3-4-2

18.5°
51.5°

51.5°
18.6°
37°
250°
250°

Double Over Head Camshaft
4

82.3(3.24)

75 (2.95)

1,595 (97)

<N/A>:9.2, <T/C>:8.0
1-3-4-2

21°
43°

48°
12°
33°
244°
240°
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SERVICE SPECIFICATIONS - - NogCB- -
<1.5L Engine>

ltems . ‘ Standard Limit

Engine adjustment _ ,
Engine compression pressure  kPa (psi) 960 (137)

Engine compression pressure v : : Less than 100 (14)
difference between each cylinder '
kPa (psi)

Intake manifold vacuum — at idle 67 (20)
kPa (in.Hg)

Drive belt
For alternator
Deflection mm (in.)

Inspection . 1 7.0-9.0(276—.354)
New belt . 55-7.0(.217-.276)
Used belt 8(.315)

Tension N(bs.) '
Inspection 250 —-500 (55— 110)
New belt 500—700(110—154)
Used belt 400 (88)

For air conditioner compressor
" Deflection  mm (in.)

Inspection 6.0-7.0(.236-=.276)
“New belt . 5.0-6.0(.197 - .236)
Used belt : : 6.0-7.0(.236-.276)
Tension N (lbs.) _
Inspection 250—-310 (b5 — 68)
New belt - 370 —-435 (82 - 96)
Used belt 250—-310 (65— 68)

For power steering oil pump
Deflection mm {in.}
Inspection . _ 6.0-9.0(.236 —.354)

Cylinder head

Overall height  mm (in.) 106.9—-107.1(4.209 -4.217) * 0.2 (*-.008)

- . * LLimit must be -0.2
{—.008) combined with
amount of grinding of
cylinder block gasket

surface.
Flatness of gasket surface  mm (in.) Less than 0.05 (.0020) 0.2 (.008)
Flatness of manifold mounting Less than 0.15 (.0059) 0.3(.012)

surface  mm(in.)
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ltems

Standard

Limit

Qversize rework dimensions of valve
seathole mm(in.)

Intake 0.3(.012)0.S.:
_ 0.6 (.024) O.S.
Exhaust 0.3{.012)0.S.
0.6(.024)0.S.

Camshaft bearing to camshaft
clearance mm(in.)

Oversize rework dimensions of valve
guide hole (both intake and exhaust)

36.300 - 36.325 (1.4291 — 1.4301)
36.600 — 36.625 (1.4409 — 1.4419)
32.300~-32.325(1.2717 — 1.2726)
32.600 - 32.625 (1.2835 — 1.2844)
0.04-0.08(.0016 —.0031)

mm (in.)
0.05(.002) O.S. 12.0650 —12.068 (.4744 — .4751)
0.25(.010) O.S. 12.250 — 12.268 (.4823 — .4830)
0.50(.020) O.S. 12.500-12.518(.4921 — .4928)
Camshaft
Cam height mm (in.)
Intake 38.909(1.56318) 38.409(1.5122)
Exhaust 38.974 (1.5344) 38.474 (1.5147)
Journal 0.D.  mm(in.) 46 (1.8110) -
Bearing oil clearance  mm (in,) 1 0.04-0.08(.0015—-.0031) 0.12(.0047)
Endplay mm(in.) 0.05-0.20(.0020 —.0079) 0.4(.016)
Rocker arm .
[.D.  mmiin.) 18.9(.744)
Rocker arm-to-shaft clearance  mm (in.) | 0.01 —0.04 (0004 — .0016) 0.1 (.004)

Rocker arm shaft

0.D. mmiin.) 18.9(.744)
Rocker arm shaft spring
Freelength  mm(in.)
Intake 76.9(3.028)
Exhaust 44.2 (1.740)
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ftems Standard Limit
Valve
Valve length  mm (in.)
Intake 102.1 (4.020)
Exhaust 100.9 (3.932)
Stem O.D.  mm (in.) 6.6 (.260)
Face angle 45— 45.5°
Thickness of valve head (margin)
mm (in.)
Intake 1.0{.039) 0.5(.020)
Exhaust 1.5(.059) 1.0(.039)
Valve stem to valve guide clearance
mm {in.) ‘ .
Intake 0.02 —0.05 {.0008 — .0020) 0.10(.0039)
Exhaust 0.05—-0.09 (.0020 —.0035) 0.15 (.0059)
Valve clearance — Hot engine  mm (in.) ; -
Intake 0.15 (.0059)
Exhaust 0.25 {.0098)
Valve clearance — Cold engine  mm (in.)
Intake 0.07 (.0028)
Exhaust 0.17 (.0067)
Valve guide
Length  mmin.)
Intake 44.0(1.732)
Exhaust 49.5(1.949)
Service sizes  mm (in.) 0.05, 0.25, 0.50
(.002, .010, .020) oversize
Valve seat
Valve contact width  mm (in.) 0.9-1.3(.035-.051)
Seat angle . 44 — 44 5°
Oversize valve seat height  mm (in.) _
Intake 0.3(.012)0.S. 7.0-7.2(.276 —-.283)
0.6(.024)0.S 7.3-7.5(.287 —.295)
Exhaust 0.3(.012)0.S. 7.4-7.6(.291-.299)
0.6(.024)0.S 7.7-7.9(.303-.311)
Valve spring
Freelength  mm{in.) 44.6(1.756) 43.6(1.717)
Load N{lbs.) 242 (53)
Out of square Less than 2° 4°
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Overall height  mm (in.)

ltems Standard Limit
Cylinder block
Cylinderbore  mm (in.) 75.50-75.563(2.9724 - 2.9736)
Out-of-round and taper of cylinder Less than 0.02 (.0008)
bore  mm(in.) .
255.9-256.1 (10.075—10.083) *_0.2(*-.008)

* Limit must be —0.2
(—.008) combined with
amount of grinding of
cylinder head gasket
surface.

(.010, .020, .030) undersize

Flatness of gasket surface  mm (in.) Less than 0.05 (.0020) 0.1(.004)
Piston
OD mmiin.) 75.47 —75.50(2.9713 - 2.9724)
Piston-to-cylinder clearance  mm (in.) 0.02-0.04 (.0008 — .0016)
Ring groove width ~ mm (in.)
No. 1 ' 1.52 —1.54 (.0598 —~ .0606)
No. 2 1.51-1.563(.0594 —.0602)
Qil 4.015—-4.045(.1581 — .1593)
Service sizes  mm (in.) 0.25, 0.50, 0.75, 1.00
{.010, .020, .030, .039) oversize
Piston ring
Side clearance  mm (in.) :
No. 1 0.03-0.07 (.0012 -.0028) 0.1 (.004)
No. 2 0.02 -0.06 (.0008 — .0024) 0.1 {.004)
Endgap mm(in.) '
No. 1&No. 2 0.20-0.35(.0079-.0138) 0.8(.031)
Oil ring side rail 0.20-0.70(.0079 - .02786) 1.0 (.039)
Oversize  mm (in.) 0.25,0.50, 0.75, 1.00
(.010, .020, .030, .039)
Conhec-ting rod
Bend mmin.) 0.05(.0020) less
Twist  mm(in.) 0.10(.0039) less .
Connecting rod big end side clearance 0.10-0.25(.0039 —.0098) 0.4(.016) |
mm (in.) '
Piston pin press-inload N (Ibs.) 5,000 - 15,000 (1,100 — 3,300)
Connecting rod bearing
Oilclearance  mm (in.) 0.014 —0.044 (.0006 — .0017) 0.1 (.004)
Service size  mm (in.) 0.25,0.50,0.75 )
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ltems Standard Limit
Crankshaft main bearing
Oilclearance  mm (in.) 0.021 —0.045 (.0008 —.0018) 0.1 (.0039)
Servicesize mm (in.) 0.25,0.50,0.75
(.010, .020, .030) undersize
Crankshaft _ _
PinO.D. mmiin.) 42 (1.65)
Journal 0.D.  mm(in.) 48(1.89)
Out-of-round and taper of journal Less than 0.015 (.0006)
&pin mm (in.)
Endplay mm{in.) 0.05-0.18(.0020 - .0071) 0.25(.0098)
Undersize rework dimensions of pin ' ' :
mm (in.)
©0.25{.010) U.S. 41.735—-41.750 (1.6431 - 1.6437)
0.50(.020) U.S. 41.485—41.500 (1.6333 - 1.6339)
0.75(.030) U.S: 41.235-41.250(1.6234 — 1.6240)
Undersize rework dimensions of journal
mm (in.)
0.25(.010) U.S. | 47.735-47.750 (1.8793 — 1.8799)
0.60(.020) U.S. 47.485 — 47.500 (1.8695 — 1.8701)
0.75(.030) U.S. 47.235 - 47.250 (1.8596 — 1.8602)
Flywheel
Runout mm{in.)

Less than 0.13 (.0051)

Oil pressure at curb idle speed  kPa (psi)
[Oil temperature is 75 to 90°C (167 10 194°F)]

80 (11.4) or more

Oil pump

Qutergear mm(in.)

0.10-0.20(.0039 —.0079)

Clearance between outer circumferehce 0.4(.016)
and frontcase mm{in.) .
Clearance between addendum and 0.22 -0.44(.0087 - .0173) 0.8{.031)
crescent mm {in.} ‘
Endplay mm(in.) 0.04-0.10(.0016 — .0039) 0.2 (.008)
Inner gear
" Clearance between addendum and 0.21-0.34(.0083 - .0134) 0.7(.028)
_ crescent  mm {in.) -
End play 0.04-0.10(.0016 - .0039) 0.2(.008) -
| Relief spring
Freelength  mm(in.) 46.6 (1.83b)
Load N lbs.) 61 (13)at40.1 mm {1.579in.)
NOTE
0.D. = Outer Diameter
[.D. = Inner Diameter
0.S. = Oversize Diameter
U.S. = Undersize Diameter
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<1.6L Engine>

[tems o Standard Limit

Engine adjustment
Engine compression pressure  kPa (psi)
<N/A> 960 (171)
<T/C> , _ 840 (149)

Engine compression pressure ’ Less than 100 (14)
difference between each cylinder
kPa (psi)

Intake manifold vacuum —atidle - 64 (19)
kPa (in.Hg)

Drive belt
For alternator
Deflection  mm (in.)

Inspection 9.0-11.5(.354 — .453)
New belt | 7.6-9.0(.295-.354)
Used belt 10(.394)

Tension  N{lbs.)
Inspection 250-500(55-110)
New belt 500—-700(110—154)
Used belt 400 (88)

For air conditioner compressor
Deflection  mm (in.)

Inspection - Approx. 8 (.315)

New belt 5.0-55(.197-.217)

Used belt 6.0-7.0(.236-.276)
Tension N {lbs.) ' '

Inspection 250 - 500 (55— 110)

New belt 470 -570(104 — 126)

Used belt ‘ 320-400(71 -88)

For power steering oil pump

Deflection ~ mm (in.)

Inspection 6.0-9.0(.236 - .354)
Timing belt _
Projection of auto tensioner rod
mm (in.) 12 (.47)

Projection of auto tensioner rod
(distance between the tensioner .
arm and auto tensioner body)  mm (in.) 3.8-4.5(15-.18)

Reverse speed of auto tensioner rod 25-3
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[tems Standard Limit
Cylinder head .
Overall height  mm (in.) 131.9-132.1(6.193-5.201) *_0.2 (* -.008)

Flatness of gasket surface  mm (in.)

Flatness of manifold mounting
surface mm (in.)

Oversize rework dimensions of valve

seathole mm{in.)
Intake  0.3(.012)OS.
v 0.6 (.024) O.S.
Exhaust 0.3(.012) O.S.
0.6(.024) O.S.

Oversize rework dimensions of valve
guide hole (both intake and exhaust)

" Less than 0.05 (.0020}
0.15(.0059)

35.300 —35.325 (1.3898 — 1.3907)
35.600 - 35.625 (1.4016 — 1.4026)
33.300-33.325(1.3110—-1.3120)
33.600 —33.625 (1.3228 — 1.3238)

* Limit must be —0.2
{—.008) combined with
amount of grinding of
cylinder block gasket
surface.

0.2 (.008)
0.3{.012)

mm {in.)
0.05(.002) O.S. 12.050—-12.068 (.4744 — .4751)
0.25{.010) O.S. 12.250 - 12.268 (.4823 — .4830)
0.50(.020) 0.S. 12.500—12.518(.4921 — .4928)
Camshaft ,
Cam height -mm (in.)
Intake 35.200 (1.3858) 34.700 (1.3661)
Exhaust 34.907 (1.3743) 34.407 (1.3546)
Journal 0.D.  mm (in.) 26(1.02) ' -
Bearing oil clearance  mm (in.) 0.05 — 0.09.0020 — .0035)
Endplay mm{in.) 0.1-0.2(.004 —.008)
Valve
Valve Iength mm (in.)
Intake 109.5 (4.311)
. Exhaust 109.7 (4.319)
StemQ.D.  mm(in.) ' :
Intake 6.565 — 6.568 (.2585 — .2586)
Exhaust 6.530 —6.550(.2571 —.2579)
Face angle 45 —455°
Thickness of valve head (margin) |
mm (in.) .
Intake 1.0(.039) 0.7 {.028)
Exhaust 1.5{.059) 1.0(.039)
Valve stem to valve guide clearance '
mm {in.) :
Intake 0.020-0.047 (.0008 — .0019) 0.10(.0039)
Exhaust 0.050 — 0.085 (.0020 — .0033) 0.15(.0059)
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Servicesize  mm (in.)

0.25,0.50, 0.75, 1.00

ltems Standard Limit
Valve guide
Length  mm(in.) »
~ Intake 45.5(1.791) .
Exhaust 50.5(1.988)
-Service size  mm {in.) 0.05, 0.25, 0.50
: (.002, .010, .020) oversize
Valve seat
Width of seat contact  mm (in.) 0.9-1.3(.035—-.051)
Seatangle 44 - 44 5°
Service size. mm (in.) 0.3(.012), 0.6 (.024) oversize
“Valve spring v ‘
Freelength = mm (in.) 45.8(1.803) 44.9 (1.768)
Load Nilbs.) 240 (53) at installed height
Out of squareness Less than 1.5° 4°
Cylinder block ,
Cylinderbore  mm (in.) 82.30-82.33(3.2402 — 3.2413)
Out-of-roundness and taper of cylinder Less than 0.01 (.0004)
bore  mm (in.) '
Flatness of gasket surface  mm (in.) Less than 0.05 {.0020) 1 0.1(.0039)
Piston -
OD mmi{in)
N/A 82.27 -82.30(3.2390 — 3.2402)
T/C 82.26 —82.29 (3.2386 — 3.2398)
Piston-to-cylinder clearance  mm (in.) : ‘
N/A 0.02-0.04 (.0008 - .0016)
T/C 0.03-0.05(.0012 - .0020)
Ring groove width  mm {(in.)
No. 1 1.22-1.24 (.0480 — .0488)
No. 2 1.52 —1.64 (.0598 — .0606)
Ol 3.01-3.03(.1185-.1193)
Service size  mm (in.) 0.25, 0.50, 0.75, 1.00
' ’ {.010, .020, .030, .039) oversize
Piston ring
Side clearance  mm {in.)
No. 1, No. 2 0.03-0.07 (.0012—.0028) 0.1(.004)
Endgap mm(in.) :
No. 1 0.25-0.40(.0098 - .0157) 0.8(.031)
No. 2 0.35-0.50(.0138 —.0197) 0.8(.031)
Oilring side rail  mm {in.) 0.20-0.70(.0079 - .0276) 1.0 (.039)

(.010, .020, .030, .039) oversize
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ftems Standard Limit
Connecting rod

Bend mm (in.) 0.05 (.0020)

Twist . mm{in.) 0.1(0.004)

Connecting rod big end to crankshaft 0.10 —0.25 (.0039 — .0098) 0.4(.0157)

side clearance  mm (in.) :

Piston pin press-inload N {lbs.) 75,000 - 175,000 (1,653 - 3,858)
Connecting rod bearing )

Qil clearance  mm (in.) 0.02 —0.05 (.0008 — .0020) 0.1 (.004)
Crankshaft main bearing

Oil clearance  mm (in.) 0.02 - 0.05 (.0008 —.0020) - 0.1{.004)
Crankshaft

PinO0.D.  mmin.) 45(1.77)

Journal 0.D.  mm(in.) 57 (2.24)

Out-of-roundness of journal and pin Less than 0.015 (.0006)

mm (in.)
Taper of journaland pin =~ mm (in.) Less than 0.005 (.0002)
Endplay mm{in.) 0.05-0.18 (.0020—.0071) 0.25 (.0098)

Flywheel
Ru_nout mm {(in.)

Less than 0.13 (.0051)

Oit pressure at curb idle speed  kPa (psi)
[Oil temperature is 75 t0 90°C (167 to 194°F)]

80 (11.4) or more

Freelength  mm{in.)
Load [61 Nat13.4lbs] mm (in.)

Oil pump

Tip clearance mm (in.)
Drive gear 0.16—-0.21 (.0063 —.0083) 0.25(.0098)
Driven gear 0.13-0.18(.00561 — .0071) 0.25(.0098)

Side clearance  mm (in.) -
Drive gear 0.08 -0.14 (.0031 — .0055) 0.25(.0098)
.Driven gear 0.06—-0.12(.0024 — .0047) 0.25(.0098)

| Relief spring

46.6 (1.835)
40.1(1.579)

NOTE

O.D. = Outer Diameter
[.D. = Inner Diameter
O.S. = QOversize Diameter
us.=u

ndersize Diameter
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TORQUE SPECIFICATIONS NosCe- -
ltems Nm ft.Ibs.
Engine mount bracket nut and bolt 50 - 65 36-47
Engine mount insulator nut (large) 90-110 65— 80
Engine mount insulator nut (small) 45-60 33-43
Transaxle mount insulator nut 90-110 - 65-80
Transaxle mount bracket to body 30-40 22-29
Front roll stopper insulator nut 45— 60 33-43
Front roll 'stopper bracket to center member 30-40 22-29
Rear roll stopper insulator nut 45 -60 33-43
Rear roll stopper bracket to center member 45 - 60 33-43
Damper to center member 30-45 22-33
Center member to body 60 —-80 43 -58
Fuel high pressure hose to delivery pipe 4-6 3-4
Accelerator cable adjusting bolt 4-6 3-4
Control wiring harness protector to air intake plenum 4-6 3-4
Air conditioner compressor to bracket 23-27 17-20
Front exhaust pipe clamp bolt 20-30 14 -22
Oil pan. 6-8 4-6
Oil pan drain plug 35-45 25-33
Oil screen 15-22 11-16
Water pump pulley bolt 8-10 6-7
Timing belt upper cover 10-12 7-9
Timing belt lower cover 10-12 7-9
Reliefplug 40 -50 29-36
Flywheel 130 -140 94 - 101
Drive plate 130-140 94-101
Front engine support bracket bolt 50-70 3651
Front exhaust pipe support bracket bolt 30-42 22-30
Left engine support bracket bolt 30-42 22-30
Front roll stopper bracket bolt bb_75 40-54
Rear roll stopper bracket bolt 110-130 80-94
<1.5L Engine>
Power steering oil pump to bracket 4555 33-40
Front exhaust pipe to exhaust manifold 30-40 22-29
Rocker cover bolt 15-20 1.1-14
Rocker arm shaft bolt 20-27 14-20
Camshaft sprocket bolt 65-75 47 -54
Adjusting screw nut 12-18 9-13
Distributor mounting nut 10-13 7-9
Crankshaft sprocket bolt 70-100 51-72
Crankshaft pulley to crankshaft sprocket 12-15 9-1
Cylinder head bolt (cold engine) 70-75 51-54

{hot engine) 80-85 58 - 61
Intake manifold stay 18-25 13-18
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ltems Nm ft.Ibs.
"Timing belt tensioner 20-27 1420
Qil pump cover bolt 8-10 6-7
Front case bolt 12-15 | 7=-11
Connecting rod cap 32-35 23-25
Bearing cap 50-55 36-40
Oil pressure switch 15-22 11-16
<1.6L Engine> :
Engine mount bracket to bracket 17 -26- 12-19
Front engine support bracket to bracket 17 -26 12-19
Control wiring harness clamp bolt 10-12 7-9
Power steering oil pump to bracket 35-45 25-33
Front exhaust pipe to exhaust manifold <N/A> 30.-40- 22-29
Front exhaust pipe to exhaust fitting <T/C> 30— 40 22 29
Rocker cover bolt 25-35 2-3
Center cover bolt 25-35 2-3
Camshaft sprocket bolt 80 - 100 5872
Camshaft bearing cap bolt 19-21 14-15
Crankshaft angle sensor nut 10-13 7-9
Throttle body stay 15-22 11-16
Oil return pipe bolt <T/C> 8-10 6-7
Air cleaner body installation bolt 8-10 6-7 -
Crankshaft sprocket bolt 110-130 80-94
Crankshaft pulley to crankshaft sprocket 20-30 14-22
Cylinder head bolt {cold engine) 90— 100 65-72
-"{hot engine) 100-110 72-80
Intake manifold stay 25-30 18-22
Tension rod to bracket 35-55 25-40
Water pipe B eye bolt 28-34 20-25
Heat protector B bolt 12-15 9-11
Tension pulley bracket bolt 23-27 17-20
Auto tensioner bolt 20-27 14-20
Tensioner pulley bolt 43 -55 31-40
[dle pulley boit 34-42 25-30
Oil pump sprocket bolt 50-60 36-43
Timing belt rear right cover 10-12 7-9
Timing belt rear left cover (lower)
—bolt also securing left engine suppart bracket 30-42 22 -30
Timing belt rear left cover (upper) 10-12 7-9
Valve body bolt 10-12 7-9
- Qil pressure switch 8-12 6-8
Qil filter bracket boit " 15-22 11-16
Plug cap 20-27 14-20
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~Nm

ltems ft.Ibs.
Front case bolt -
M8 x 30 27 -34 20-26
except M8 x 30 20-27 14-20
Drive gear bolt 34-40 25-29
Oif pump cover bolt 15-18 11-13
.1 Connecting rod cap bolt 50-563 36—-38
|.Oil seal case bolt 10-12 7-9
Crankshaft bearing cap bolt 65-70 47 - 51
-SEALANTS AND ADHESIVES NOSCE- -
| Items Specified sealant Quantity
Semi-circular packing MOPAR Part No. 4318034 or equivalent | As required
Rocker cover MOPAR Part No. 4318034 or equivalent | As required
Oil pan MITSUBISHI GENUINE Part No. As required
' _ MZ100168 or equivalent : :
Oil pressure switch MOPAR Part No. 4318034 or equivalent | As required
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SPECIAL TOOLS

NOSDA- -

wrench

Tool Number Name Use

MD998306 Camshaft oif seal Installation of camshaft oil seal
installer
[Used with
MD998307]

TW-10B Cylinder head bolt Tightening and removal of cylinder head
wrench bolts <1.5L Engine>

C-3422-B Valve spring Installation and removal of valve and allied
compressor parts <1.5L Engine>
[Used with '
C-3422-B1]

C-3422-B1 Adapter Installation and removal of valve and allied

~ [Used with C-3422-B] | parts <1.5L Engine>

MD998727 il pvan gasket cutter Removal of oil pan

MD998304 " Crankshaft front oil Installation of oil seal <1.5L Engine>
seal installer :

MD998305 Crankshaft front oil Installation of oil seal <1.5L Ehgine>
seal guide .

MD998011 Crankshaft rear oll Installation of oil seal <1.5L Engine>
seal installer

MD998054 Oil pressure switch Removal and installation of ol preésure

switch

9-19
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seal installer

Tool Number Name Use
MD998307 Camshaft oil seal Installation of camshaft oil seal
guide
[Used with
MD998306]
MD998051 Cylinder head bolt Loosening and tightening the cylinder head
‘ wrench bolt <1.6L Engine>
MD998738 Set screw Removal and installation of auto tensioner
<1.6L Engine> '
MD998752 Socket wrench Installation of auto tensioner <1.6L Engine>
MD998747 Crankshaft pulley Removal and installation of cranksharft i
holder sprocket <1.6L Engine>
MD998737 Valve stem seal Installation of valve stem seal
installer <1.6L Engine>
MD998162 Plug cap wrench Removal and installation of front case plug
cap <1.6L Engine>
MD998375 Crankshaft front oil Installation of oil seal <1.6L Engine>
seal installer
MD998285 Crankshaft front oil Installation of oil seal and front case

<1.6L Engine>
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oil seal installer

Tool Number Name Use
MD998735 Valve spring Removal and installation of valve and
compressor related parts <1.6L Engine>
MD998376 Crankshaft rear Installation of oil seal <1.6L Engine>
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ENGINE — Troubleshooting

TROUBLESHOOTING

NOSEAAL

Symptom

Probable cause

Remedy

Compression too low

Cylinder head gasket blown

Replace gasket

Piston ring worn or damage

Replace rings

Piston or cylinder worn

Repair or replace piston and/or cylinder
block

Valve seat worn or damage

Repair or replace valve arid/or seat ring

Oil pressure drop

Engine oll level too low

Check engine oil level

Oil pressure switch faulty

Replace oil pressure switch

Qil filter clogged

Install new filter

Oil pump gears, case or cover worn

Replace gears and/or cover

Thin or diluted engine oil

Change engine oil to correct viscosity

Oil relief valve stuck {opened)

Repair relief valve

Excessive bearing clearance

Replace bearings

Oil pressure too high

Oil relief valve stuck (closed)

Repair relief valve

Noisy valves

Incorrect iash adjuster <1.6L Engine>

Replace lash adjuster

Thin or diluted engine oil {low oil pressure)

Change engine oil

Valve stem or valve guide worn or damage

Replace valve and/or guide

Connecting rod noise/
main bearing noise

Insufficient oil supply

Check engine oil level

Low oil pressure

Refer to “Qil pressure drop”

Thin or diluted engine oil

Change engine oil

Excessive bearing clearance

Replacé bearings

Timing belt noise

Incorrect belt tension

Adjust belt tension

Excessive engine
rolling and vibration

Loose engine roll stopper (Front, Réar) Retighten

Loose transaxle mount bracket ' Retighten

Loose engine mount bracket Retighten

Loose center member Retighten

Broken transaxle mount insulétor | Replace

Broken engine mount insulator Replace '
Broken engine roll stopper insulator Replace
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ENGINE <1.5L Engine>

Ged | ENGINE ADJUSTMENT
M ENGINE OIL INSPECTION

: (1) Check that the engine oil level is within the range shown on
Refill to the dipstick.

thisline ' (2) Check that the engine oil is not excessively contaminated
and is free from engine coolant or gasoline. Also check that
53Y728 it has appropriate viscosity.
ENGINE OIL REPLACEMENT NO9FBAAO
Refer to GROUP 0 — Maintenance Service. _
ENGINE OIL FILTER REPLACEMENT  nosrcano

Refer to GROUP 0 — Maintenance Service.

VALVE CLEARANCE INSPECTION AND ADJUST-
MENT : : ‘ NOSFEAA

Refer to GROUP 0 — Maintenance Service.

CHECKING COMPRESSION PRESSURE

(1) Before checking. compression, ensure that engine oil,- the
starter motor, and battery are all in good condition.

(2) Start the engine and wait until engine coolant temperature
has risen to 85 — 95°C (185 — 205°F).

(3) Stop the engine and pull the spark plug cables. -

(4) Remove the spark plugs. ,

(5) Crank the engine to remove any foreign objects in the
cylinders.
Caution
Cover the spark plug holes with shop towel, etc., in

order to keep expelled foreign objects from flying out,
and keep away from the holes. When measuring
compression with water, oil, or fuel having entered the
cylinder through a crack, etc., these will come flying out
of the spark plug hole hot and fast, so be sure to take -
the proper precautions. '

(6) Set a compression gauge to the spark plug hole.
(7) Holding the throttle valve full open, crank the engine and
measure compression. :

Limit: 960 kPa (137 psi) [250 — 400 rpm]

(8) Perform 6 and 7 above for all the cylinders, ensuring that
‘compression pressure differential for each of the cylinders
is within the specified limit.

Differential limit: Less than 100 kPa (14 psi)
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(9) If a cylinder's compression or pressure differential exceeds
the limit, add a small amount of oil through the spark plug
hole and repeat steps (6) — (8).

(» If the addition of oil brings compression up, it is possible
that there is poor contact between the piston ring and
cylinder wall. ' ’

(@ If not compression does not come up, valve seizure,
poor valve seating, or a compression leak from the
gasket are all possible.

MANIFOLD VACUUM INSPECTION NOSFNAE

(1) Before inspection and adjustment, put the vehicle into the
following state.

® Engine coolant temperature: 85 — 95°C (185 — 205°F)
® Lights, electric, cooling fan, and accessories: OFF
® Transaxle: Neutral <N or P for A/T>

e Steering wheel: Neutral position

(2) Check that the idling revolution speed is normal.

(3) Remove the PCV hose from the PCV valve and attach a
vacuum gauge. )

{4) Check that the vacuum at the intake manifold during idle
revolution is normal. »

Standard value: 67 kPa (20 in.Hg)

() If outside the standard value, isolate the cause by referring
- to the following table and repair the fault.

Symptom

Cause _ Remedy

® The vacuum gauge reading is less
than standard value, but the pointer
is stable.

® |[gnition timing is retarded. e Adjust the ignition timing.
- e Adjust the valve clearance.

The vacuum gauge pointer swings ® The gas mixture is excessively ® Check ECI-MULTI system.
slowly. rich.

The vacuum gauge pointer drops ¢ The gas mixture is excessively ® Check ECI-MULTI system.
irregularly. lean.

The vacuum gauge pointer drops ® The valve is too tight. ® (Check and repair the valve.
intermittently to 4.0 —21.3 kPa .

(1.2-6.3in.Hg).

The vacuum gauge pointer drops ® Malfunction of cylinder head ® Replace cylinder head gasket.

" suddenly from the normal reading to
33.3kPa{9.8in.Hg), then returns to
normal.

gasket
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TIMING BELT TENSION ADJUSTMENT NOSFGAB

The timing belt has an automatic tension adjusting mechanism.
Adjustment can be made by the following procedure:

(1) Remove the water pump pulley.
(2) Remove the air conditioner pulley bracket.

© 01A0143

Remove the timing belt upper cover.

Remove the timing belt lower cover.

Remove the spark plugs.

Turn the crankshaft clockwise to check that the timing belt
is-okay over its entire length.

(3
(4
(5
(6

- D=

Caution
Always turn the crankshaft clockwise.

- ? f/\\ 01A0142‘

(7) Turn the crankshaft clockwise to bring No. 1 cylinder piston
to top dead center on compression stroke.

Caution

For aligning the timing marks, never turn the crank-
shaft counter-clockwise as it could cause inadequate
belt tensioning.

Timing mark

Timing mark
1EN0004

(8) Loosen both pivot side and slot side tensioner bolts and
tension the belt making use of tensioner spring force.
(9) Turn the crankshaft clockwise by two sprocket teeth (18°).

Caution

This operation is to cause the No. 2 cylinder exhaust
valve rocker arm to ride on the cam so as to give a
T specific tension to the tension side of belt. Observe
WO gn -

sprocket closely, therefore, specified rotation amount.

teeth -

1EN0028

(10)Push the timing belt tensioner in the direction of arrow to
check that each sprocket is kept in firm and complete
engagement with belt cogs.

After this check, release hand pressure so that only the
tensioner spring acts on belt and tighten the slot side bolt
and then the pivot side bolt to fix the tensioner in position.

0100151
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1/4 of bolt head
width
0100153
lle
PalleY  \-ribbed belt
Incorrect Correct Incorrect
6C0037
Power
steering Water pump
oil pump pulley
pulley . .

(11)Check tirﬁing belt tension.

Hold the timing belt tensioner and timing belt together by
hand and give the belt a slight thumb pressure at a point
level with tensioner center. Make sure that the belt cog
crest comes as deep as about 1/4 of the tensioner attaching
bolt head width.

(12)Install the spark plugs.

(13)Install the timing belt lower cover.

(14)install the timing belt upper cover.

(15)Install the air conditioner pulley bracket.

(16)Install the water pump pulley and adjust the drive belt
deflection. :

IGNITION TIMING INSPECTION AND ADJUST-
MENT _

Refer to GROUP 8 — Ignition System.

NOSFLABO

NOSFMBCO

DRIVE BELTS TENSION ADJUSTMENT

(1) Check that the belts are not damaged and are properly-
fitted into the pulley grooves. ,

Caution ‘

1. When installing the V-ribbed belt, check that the
V-ribs are properly fitted without misalignment.

2. If creaking or slippage is observed, check the belt
for wear, damage, or breakage on the pulley contact
surface, check the pulley for scoring, in addition to
deflection inspection.

' (2) Measure the tension of the belt by applying a force of 100 N

(22 Ibs.) to the belt back midway between the pulleys as
“shown in the illustration and observe the degree of .
deflection. Alternatively, a belt tension gauge can be used.

Standard value:

Tension

Alternator
-pulley .
‘Crankshaft Air
pulley conditioner
compressor
pulley

01R0118

Inspection Adjustment value
[tems value
: New belt Used belt -
For Deflection 7.0 — 9.0 55— 7.0 8.0
alternator mm (in.) (276 — .354){(.217 - .276) (.315)
Gauge 250 — 500 500 — 700 400
N (Ibs.) (65 — 110) | (110.— 154) (88)
For air Deflection 60 —-7.0 50 - 6.0 6.0~-70
condi- mm {in.) (236 — .276) | (197 — .236) |(.236 — .276)
tioner :
compressor Gauge . 250 - 310 370 — 435 250 — 310
N (lbs.) (55 — 68) (82 — 96) (55 — 68)
For power Deflection 6.0 - 90 - —
steering mm (in.} (236 —.354)
pump
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NOTE

Different types of belt tension gauges are available, such as
Type A and Type B. All types of gauges should be used
according to the manufacturer’s instructions.

Indicated

Spindle .
V-ribbed belt

01L0149

Type B
RESET button
RESET position

V-ribbed belt
01L0150

TENSION ADJUSTMENT OF THE ALTERNATOR DRIVE
BELT

Caution

1. Before checking, rotate the engine one or more revolu-
tions.

2. If the belt is too tight, the alternator or water pump
bearing can get damaged. Conversely, if the belt is too
loose, it will slip, producing noise and causing prema-
ture wear.

(1) Loosen the nut of the alternator pivot nut.
Loosen the lock bolt of the belt tension adjuster.

Pivof nut

(3) Using the adjustment bolt, adjust the belt tension to

S O | specified value.
O (4) Tighten the lock bolt. ,
(&) (5) Tighten the alternator pivot nut.

(6) Check the deflection or the tension of belt; readjust if

Belt tension
adjuster

necessary.

NOTE .

The tension of a new belt which has been used for more
Adjusting < than five minutes must be adjusted using the value for used
boit belts.

DRIVE BELT

/ TENSION ADJUSTMENT OF POWER STEERING OIL PUMP
(1) Loosen power steering oil pump fixing bolt.

01A0080
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(2) Move power Steermg pump, tension belt moderately and
adjust deflection.

(3) Tighten fixing bolt.

Wﬂtefpump (4) Run the engine one time or more,

pursy (5) Check the belt deflection. Readjust if necessary.

- 01A0059

- TENSION ADJUSTMENT OF THE AIR CONDITIONER COM-
B PRESSOR DRIVE BELT

(1) Loosen tension pulley fixing bolt A.

(2) Adjust belt deflection with adjusting bolt B.
(

(

(

Tension
pulley .

Crankshaft

Tighten fixing bolt A.
pulley

)
3)
4) Run the engine one time or more.
5) Check the belt tension. Readjust, if necessary.

= - NOTE

Air conditioner . . .

Cérﬁpreslslor The tension of a new belt which has been used for more
~ pulley than five minutes must be adjusted using the value for used

01A0063

belts.
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ENGINEMOUNTING ) . . . NO9GA-A
REMOVAL AND INSTALLATION '

Pre-removal Operation

® Raise and suspend the engine so
that the engine is no longer
resting on the engine mount.

Post-installation Operation *50 — 65 Nm *50 - 65 Nm
® Lower the engine. ' 36-47 ft.Ibs. X 36 — 47 ft.lbs.
*930-110 Nm
65 — 80 ft.Ibs.

45 - 60 Nm
33-43ft.lbs.
01P0013
Removal steps ‘ NOTE ‘
1. Engine mount bracket and body connection {1) Reverse the removal procedures to reinstall.
bolt §2; ?ht:fRefer to “Service Points of Installation”.
: 3 efasteners marked * should be temporarily tightened
»e % ,!EAnngjn%rr:’loutnt bréarcket before they are finally tightened once the total weight of
: nting stopp the engine has been placed on the vehicle body.
INSPECTION NO9GCAHO

e Check each insulator for cracks or damage.
e Check each bracket for deformation or damage.

SERVICE POINT OF INSTALLATION NOSGDAN
3. INSTALLATION OF MOUNTING STOPPER

When the mounting stopper of an A/T vehicle is installed,
make sure that the arrow is oriented in the direction shown
in the illustration.

Mounting stopper

11P0007
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Engine> — Transaxle Mounting

TRANSAXLE MOUNTING

NO9GE-A
REMOVAL AND INSTALLATION
<M/T>
2 3 *30 - 40 Nm
: 22 - 29 ft.lbs. *90—-110 Nm
65 — 80 ft.Ibs.
Pre-removal Operation : D4 ~
® Raise and suspend the transaxle so that G -
the transaxle is no longer resting on @\\\
the transaxle mount , N
® Removal of the Air Cleaner e |
{Refer to GROUP 11 — Air Cleaner.) \
Post-installation Operation
® | ower the transaxle.” 5
® [nstaliation of Air Cleaner 4
(Referto GROUP 11 — Air Cleaner.)
Removal steps <A/T>
1. Transaxle mount bracket and 2 3 *30_ 40 Nm
transaxle connection bolt 22— 29 ft.Ibs.
2. Caps ‘ J
3. Transaxle mount bracket O (N .. —
installation bolt *90-110 Nm o /7 T
4. Transaxle mount bracket 6580 ft.Ibs. Y S
»< 5 Mounting stopper o
. ~~
NOTE =
(1) Reverse the removal procedures to reinstall.
(2) »a:Referto “Service Points of Installation”. 4
(3) The fasteners marked * should be temporarily tightened '
before they are finally tightened once the total weight of 5
the engine has been placed on the vehicle body. 01P0014
INSPECTION
® Check each insulator for cracks or damage.
® Check each bracket for deformation or damage.
SERVICE POINT OF INSTALLATION " nosconon

Mounting stopper

11P0008

5. INSTALLATION OF MOUNTING STOPPER
When the mounting stopper of an A/T vehicle is installed,

make sure that the arrow is oriented in
in the illustration.

the direction shown
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'ENGINE ROLL STOPPER, CENTER MEMBER - NosGF-A
REMOVAL AND INSTALLATION | :

Pre-removal Operation

® Raise and suspend the engine so
that the engine is no longer
resting on the engine mount.

Post-installation Operation
e | owerthe engine.

30-45Nm

*30-40Nm 5, 33¢tibs.

22-29ft.lbs.

*45—60 Nm
33-43 ft.lbs.

*45—-60 Nm
33-43ft.Ibs.

*45-60Nm
3343 ft.lIbs.

43 -58 ft.lbs.

60—80 Nm ' 01P0067
4358 ft.lbs.

Removal steps

1. Front roll stopper bracket and engine
connection bolt : , !

. Rear roll stopper bracket and engine '

connection bolt : "

Center member-installation bolts (front side)

Center member installation bolts (rear side)

Center member

Front roll stopper bracket NOTE

Rear roll stopper bracket (1) Reverse the removal procedures to reinstall.

Collar : (2) w4 Referto “Service Points of Installation”.

Bushing (upper side) (3) The fasteners marked * should be temporarily tightened
Bushing (lower side) before they are finally tightenéd once the total weight of.
. Damper <Sedan-Some models> the engine has been placed on the vehicle body.

»>&

"~ NoOORW N

-
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. INSPECTION . ' NOIGCAH2

® Check ‘each insulator and bushing for cracks or damage.
® Check each bracket for deformation or damage.

SERVICE POINT OF INSTALLATION  wosconwo
6. INSTALLATION OF FRONT ROLL STOPPER BRACKET

(1) Install the front roll stopper bracket so that the part
where the round hole is made is facing the front of the
vehicle. '

(2) On an M/T vehicle, temporarily tighten the front roll
1 H Frontroll stopper bracket bolt nut. Then, after the total weight of
the engine has been placed on the vehicle body, finish
tightening the nut with the distance between the lower
edge of the bracket and the center hole of the insulator
‘set as specified.

y
63 — 65 mm

(25-2.6in.)
\

01P0106
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REMOVAL AND INSTALLATION

Pre-removal Operation

& Eliminating Fuel Pressure in Fuel
Lines (Refer to GROUP 14— .
Service Adjustment Procedures.)

e Removal of Engine Hood

e Draining Engine Coolant
(Refer to GROUP 7 — Service
Adjustment Procedures.)

e Removal of Transaxle Assembly
(Refer to GROUP 21 — Transaxle
Assembly.) :

e Removal of Radiator Assembly

" (Refer to GROUP 7 — Radiator.)

Post-installation Operation

e |nstallation of Radiator Assembly
(Refer to GROUP 7 — Radiator.)

e Installation of Transaxle
Assembly (Refer to GROUP 21 —
Transaxle Assembly.)

e Refilling Engine Coolant (Refer
to GROUP 7 — Service Adjustment
Procedures.) '

.® |nstallation of Engine Hood

»> e

—_
—_

NOTE

O WONOUIAWN=

12.
13.

14.
15.
- 16.
17.
18.
19.

20.
21.

Removal steps

Connection for accelerator cable

. Connection for heater hose :
. Connection for brake booster vacuum hose
. Connection for vacuum hoses

Connection for fuel high pressure hose
O-ring '

. Connection for fuel return hose
. Connection for oxygen sensor connector
. Connection for engine coolant temperature

gauge unit connector

. Connection for engine coolant temperature

sensor connector

. Connection for' thermo switch connector

<A/T> .

Connection for idle speed control connector
Connection for EGR temperature sensor
connector <Vehicles for California>
Connection for injector connector
Connection for power transistor connector
Connection for ignition coil connector
Connection for condenser connector
Connection for throttle position sensor
Connection-for motor position sensor con-
nector : )
Connection for distributor connector
Control harness

(1) Reverse the removal procedures to reinstall.
(2) w4:Refer to “Service Points of Installation”.
(3) M Non-reusable parts

. ' - ENGINE <1.5L‘Engine> — Engine Assén;bly
ENGINE ASSEMBLY |

4-6Nm
3_4ftlbs. 16

- NO9SA-A

01P0020

05P0067
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*45—60 Nm

- 27.
28.

: 29.
- 30.

- e 3]

45-55Nm
33-40ftlbs. |

*50—-65 Nm

3647 ftibs.—— o
(=}

31

45 -60 Nm
33-43ft.Ibs.

33-43ft.Ibs.

=@

Removal steps

22.

23.

»a 24

- 25,
e 26,

Connection for alternator connector
Connection for oil pressure switch connector
Drive belt (Air conditioner)

Air conditioner compressor

Drive belt {Power steering)

Power steering oil pump

Self-locking nut

Gasket

Engine mount bracket

Engine assembly

45-55Nm
33— 40 ft.Ibs.

23-27Nm
17 - 20 ft.Ibs.

0140089

- *50 — 65 Nm
? 3647 ft.Ibs.

*30—- 110 Nm
/l : 65— 80 ft.lbs.

20-30 Nm

: 30—40 Nm 1422 ft.Ibs.
28IM 22 — 29 ft.lbs.

01P0038

NOTE

(1)
(2)
{3)

(4)

(5)

Reverse the removal procedures to reinstall.
4% Refer to "Service Points of Removal”.

‘4 Refer to “Service Points of Installation”.

: Non-reusable parts
The fasteners marked * should be temporarily tightened
before they are finally tightened once the total weight of
the engine has been placed on the vehicle body.
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31.

27.

30.

SERVICE POINTS OF REMOVAL  osseoro
25.

REMOVAL OF AIR CONDITIONER COMPRESSOR
Disconnect the connection of the air conditioner compres-

“sor, and then. remove the compressor (with the hose

attached) from the compressor bracket.

NOTE

Suspend the removed air conditioner.compressor (by using
wire or similar material) at a place where no damage will be
caused during removal/installation of the engine assembly.

REMOVAL OF POWER STEERING OIL PUMP
Remove the oil pump (with the hose attached). -

NOTE .

Suspend the removed oil pump (by using wire or similar
material) at a place where no damage will be caused during
removal/installation of the engine assembly.

REMOVAL OF ENGINE MOUNT BRACKET

(1) Attach wire or similar material to the engine hook, and
then suspend (to the extent that there is no slackness
of the wire) by using a chain block or similar arrange-
ment. . ,

(2) Remove the engine mount bracket.

REMOVAL OF ENGINE ASSEMBLY

(1) Check to be sure that all cables, hoses, harness
connectors, etc. are disconnected from the engine.

(2) Lift the chain block slowly to remove the engine
assembly upward from the engine compartment.

-SERVICE POINTS OF INSTALLATION N0SSDAO

31.

INSTALLATION OF ENGINE ASSEMBLY

Install the engine assembly. When doing so, check carefully
to be sure that all pipes and hoses are connected, and that
none are twisted, damaged, etc. :

26.24. ADJUSTMENT OF DRIVE BELT TENSION

1.

Refer to P.9-26.
ADJUSTMENT OF ACCELERATOR CABLE v
Refer to GROUP 14 — Service Adjustment Proc_edures.
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CAMSHAFT AND CAMSHAFT_ OIL SEAL '
REMOVAL AND INSTALLATION '

1.5-2Nm

¢ 1.1- 1.4 ft.lbs.

Post-installation Operation
® Engine Adjustment
(Referto P.9-23)

20-27Nm

, @ ; 14 - 20 ft.Ibs.
@

65 —-75Nm
47 —54 ft.lbs.

. 01P0041

Removal steps

1. Spark plug cable and high tension cable
»4« 2 Distributor -
3. Rocker cover
€% »« 4 Timing belt
5. Camshaft sprocket
»e 6. Oil seal
+*» »4 7/ Rockerarm assembly
+» »« 8 Rockerarm assembly
9. Rear cover . NOTE
10. Rear cover gasket ‘ (1) Reverse the removal procedures to reinstall.
11. Thrust plate (2) % Referto “Service Points of Removal”.
:: 1:23 Camshaft thrust case (3) e Referto “Service Points of Installation”.

. Camshaft {4) I Non-reusable parts

NO9ZA-A
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Threaded
hole

1ENO21

SERVICE POINTS OF REMOVAL " NO9ZBAC
4. .

REMOVAL OF TIMING BELT
Refer to P.9-4b.

8. REMOVAL OF ROCKER ARM ASSEMBLY
When removing the flange bolts, loosen little by little and
uniformly.

SERVICE POINTS OF INSTALLATION NosZDAC

13. INSTALLATION OF CAMSHAFT / 12. CAMSHAFT

THRUST CASE

Insert the, camshaft thrust case in cylinder head with the
threaded hole facing up, and align the threaded hole with
the bolt hole in the cylinder head. Install and firmly tighten
the bolt.

7. INSTALLATION OF ROCKER ARM ASSEMBLY

Tighten the rocker arm attaching bolts little by little and
uniformly. Finally tighten to specified torque.

INSTALLATION OF OIL SEAL

Coat the external surface of oil seal with engine oil. Fit the
oil seal on the camshaft end and drive the oil seal in cylinder
head using the special tool and a hammer until the seal is
fully seated.

INSTALLATION OF TIMING BELT
Refer to P.9-45.

INSTALLATION OF DISTRIBUTOR
Refer to GROUP 8 — Ignition System.
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OIL PAN AND OIL SCREEN
REMOVAL AND INSTALLATION

Pre-removal Operation
¢ Draining Engine Ol
(Refer to P.9-23))

Post-installation Operation
e Refilling Engine Ol
{Referto P.9-23.)

Removal steps

NOTE

1. Drain plug
<« »¢ 2 Qjlpan
3. Oil screen
4. Oll screen gasket

(1) Reverse the removal procedures to reinstall.
(2) % Referto “Service Points of Removal”.
(3) »e:Referto “Service Points of Installation”.

(4). - IM: Non-reusable parts -

NOSHA-A

11-16 ft.lbs.

Con, 25— 33 ft.Ibs.

01P0032

| MD998727 __———

01L0583

MD998727 — |
MD: —

\

01L0584

SERVICE POINT OF REMOVAL NOSHEAFO
2. REMOVAL OF OIL PAN '

(1) Remove the oil pan mounting bolt.
(2) Drive the special tool into the gap between the cylinder
block and .oil pan with a hammer.

Caution _
Avoid using a screwdriver or punch to remove the
oil pan. _

(3) Tap a brass bar applied to the edge of the special tool
with a hammer to separate the oil pan from the cylinder
block.

INSPECTION » ‘ - NOSHCACO

"o  Check the ol pan for damage and cracks. Replace if faulty.

e Check the oil screen for clogglng damage and cracks.
Replace if faulty.
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01R0609

“4mm{.16in.)
diameter

T Hole of bolt

1EN226

SERVICE POINT OF INSTALLATION | “NOSHDAPY
2. INSTALLATION OF OIL PAN |

(1). Remove all sealant from the oil pan and cylinder block
with -a scraper, etc. '
(2) Degrease the areas to be coated with sealant and
mating surfaces. '

(3) Apply the specified sealant around the surface of oil pan
as specified in illustration. ,
Specified sealant: MITSUBISHI GENUINE PART No.

MZ100168 or equivalent

(4) Assémble oil pan to cylinder block within 15 minutes
after applying the sealant.



9-40 " ENGINE <1.5L Engine> — Cylinder Head Gasket

- CYLINDERHEAD GASKET - o |
| REMOVAL AND INSTALLATION | |

Pre-removal Operation Post-installation Operation
® Draining of Engine Coolant ¢ Filling of Engine Coolant
(Refer to GROUP 7 — Service (Refer to GROUP 7 — Service
" Adjustment Procedures.) Adjustment Procedures.)

® Engine Adjustment
(Referto P.9-23))

10 4-6Nm

3—-4ft.lbs.
-~

: 05P0067
26 25
01P0096
Removal steps
»e 1. Connection for accelerator cable 17. Connection for thermo switch connector
2. Breather hose <AT> . .
3. Airintake hose 18. Connection for idle speed control connector
4. Connection for radiator upper hose 19. Connection for EGR temperature sensor
5. Connection for heater hose : connector <Vehicles for California>
6. Connection for water by-pass hose 20. Connection for injector connector
7. Connection for brake booster vacuum hose 21. Connection for power transistor connector
8. Connection for vacuum hoses ‘ 22. Connection for ignition coil connector
- 9. Connection for high pressure hose 23: Connection for condenser connector
10. O-ring : 24. Connection for throttle position sensor con-
11. Connection for fuel return hose nector L
12. Spark plug cable o 25. Connection for motor position sensor con-
»«¢ 13. Connection for throttle control cable <A/T> nector o :
14. Connection for oxygen sensor connector . 26. Connection for distributor connector
15. Connection for engine coolant temperature 27. Control harness

gauge unit connector
16. Connection for engine coolant témperature
sensor connector
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<Cold engine>
70-75Nm
51-54ft.lbs.

<Hot engine>
80-85Nm
.58 -61ft.lbs.

18 -25Nm
13- 18 ft.Ibs.
30-40Nm :

47-54ftlbs. 2229 ft.Ibs.
20-30 Nm
15-22 ft.Ibs.
01P0099
28. Timing belt upper cover
~ 29. Rocker cover
« 30. Camshaft sprocket
31. Self-locking nut NOTE
«” e g% gyllrllder head assembly . (1) Reverse the removal procedures to reinstall.
- Gasket (2) «»:Referto “Service Points of Removal”.
»e 3,4' Cylinder head gasket (3) w4 Referto “Service Points of Installation”. -

(4} IM: Non-reusable parts




ENGINE <1.5L Engine> — Cylinder Head Ga‘sket

9-42

Timing mark

1EN0004

Exhaust side

01U0155

SERVICE POINTS OF REMOVAL R
9. DISCONNECTION OF FUEL HIGH PRESSURE HOSE

Relieve pressure in the fuel pipe line to prevent fuel
outflow. (Refer to GROUP 14 — Service Adjustment
Procedures.) ' :

Caution _
Cover fuel pipe line with rag after relieving pressure as
certain pressure may still remain.

30. REMOVAL OF CAMSHAFT SPROCKET

(1) Rotate the crankshaft clockwise and align the timing
marks.

Caution ,
The crankshaft must always be rotated in the
forward direction only. '

(2) Remove the camshaft sprocket (together with the
timing belt), and secure it with wire. o

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

32. REMOVAL OF CYLINDER HEAD ASSEMBLY

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



ENGINE <15L Engine> — Cylinder Head Gasket =~ = 9-43

01R0417

Identification
mark

B6EN025

[ntake side Frontof engine iy

Exhaust side

01U0156

- SERVICE POINTS OFINSTALLATION ' NosupAB
34. INSTALLATION OF CYLINDER HEAD GASKET

(1) Use a scraper to remove the cylinder head gasket from
the cylinder block. '

Caution
Take care that no foreign material gets into the
cylinder, or into coolant or oil passages.

(2) Place the cylinder head gasket on the cylinder block
with the marks facing upward.

32, INSTALLATION OF CYLINDER HEAD ASSEMBLY

(1) Use a scraper to remove the cylinder head gasket from
the cylinder head assembly. o

Caution ‘ .
Take care that no foreign material gets into the
coolant or oil passages.

(2) Using the special tool, tightenithe bolts in the order -
shown in two or three steps.’

13. ADJUSTMENT OF THROTTLE CONTROL CABLE <A/T>
Refer to GROUP 21 — Service Adjustment Procedures.
1. ADJUSTMENT OF ACCELERATOR CABLE
Refer to GROUP 14 — Service Adjustment Procedures.



9-44 ENGINE <1.5L Engine> — Crankshaft Pulley

CRANKSHAFTPULLEY . | _ NOSZE-A
'REMOVAL AND INSTALLATION

Pre-removal Operation
e Removal of Under Cover

Post-installation Operation
e Installation.of Under Cover

Removal steps

»« 1. Drive belt (Air conditioner)
»« 2. Drive belt (Power steering)
»« 3. Drive belt (Alternator)
«» »« 4 Crankshaft compressor pulley
*» »¢ b Crankshaftpulley.

70-100 Nm
51-72ft.Ibs.

01P0045

“NOTE

(1) Reverse the removal procedures to reinstall.
(2) <« :Referto “Service Points of Removal”.

(3) »«: Refer to “Service Points of Installation”.

SERVICE POINTS OF REMOVAL NoszZFAB

4. REMOVAL OF CRANKSHAFT COMPRESSOR PULLEY /
5. CRANKSHAFT PULLEY

(1) Using the special tool and a disused drive belt, stop the
rotation of the crankshaft pulley.
Caution
1. This drive belt will be damaged. Do Not use the

engine’s drive belt.

2. Never use a damaged drive belt.

(2) Remove the: crankshaft sprocket boits.

(3) Remove the crankshaft pulley bolts, and remove the
crankshaft pulley and crankshaft compressor pulley.

SERVICE POINTS OF INSTALLATION —

5. INSTALLATION OF CRANKSHAFT PULLEY / 4. CRANK-
SHAFT COMPRESSOR PULLEY - :

(1) Using the special tool and a discarded ‘drive belt, stop
the rotation of the crankshaft pulley. ,
(2) Tighten the crankshaft sprocket bolt to the specified
torque.
3. 2. 1. ADJUSTMENT OF DRIVE BELTS TENSION
01P0087 Refer to P.9-26.

01P0036

Drive belt

MD998747
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ENGINE <1.5L Engine> - Timing Belt

TIMING BELT |
REMOVAL AND INSTALLATION

Pre-removal Operation
® Removal of Under Cover .

Post-installation Operation

® |nstaliation of Under Cover

® Engine Adjustment
(Referto P.9-23.)

70-100 Nm
51-72 ft.lbs.

Removal steps

- 33-43ft.lbs.

NOSKA-A

*50 — 65 Nm *50-65Nm -
36-47 ft.lbs.\@ 36 —47 ft.Ibs.
*90-110 Nm
65 — 80 ft.Ibs.

&

01P0017

01P0026

- 1. Engine mount bracket 12. Tensioner spacer
2. Drive belt (Air conditioner) 13. Tensioner spring
3. Drive belt (Power steering) 14. Tensioner
4. Drive belt (Alternator) - ’ - 15. Timing belt
5. Tension pulley bracket 16. Camshaft sprocket
6. Water pump pulley (Power steering) 17. Crankshaft sprocket
7. Water pump pulley 18. Flange
- 8. Crankshaft compressor pulley NOTE
- 9. Crankshaft pulley (1) <«:Referto “Service Points of Removal”.
10. Timing belt upper cover- (2) The fasteners marked * should be temporarily tightened
11. Timing belt lower cover before they are finally tightened once the total weight of

the engine has been placed on the vehicle body.
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65—75Nm
4754 ftlbs.

20.—27 Nm

12N 14 - 20 ft.lbs.
10- m
7-9ft.lbs.

1420 ft.lbs.

1ENOO3T
Installation steps ‘

»« 18. Flange 6. Water pump pulley (Power steering)
»« 17, Crankshaft sprocket 5. Tension pulley bracket

16. Camshaft sprocket ®»« 4 Drive belt (Alternator)

14. Tensjoner ®»« 3. Drive belt (Power steering)

13. Tensioner spring ®« 2 Drive belt (Air conditioner)

12. Tensioner spacer 1. Engine mount bracket
®« 15. Timing belt o . NOTE _
> Adjustment of timing belt tension (1) »e:Referto “Service Points of Installation”.
e 1. T!m!ng belt lower cover {(2) The fasteners marked * should be temporarily tightened
»<« 10. Timing belt upper cover before they are finally tightened once the total weight of

»« 9 Crankshaft pulley the engine has been placed on the vehicle body.
»« 8. Crankshaft compressor pulley )
7. Water pump pulley
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;\j / Engine oil pan

04U0027

1EN0O17

7EN206

Crack

Separation

Crack

7EN207

SERVICE POINTS OF REMOVAL
1. REMOVAL OF ENGINE MOUNT BRACKET

(1) Jack up the vehicle after placing a wooden block
between the jack and the engine's oil pan.

Caution _
Jack up carefully, so as not to apply an excesswe
load to the various parts.

(‘2) Remove the engine mount bracket.'

8. REMOVAL OF CRANKSHAFT COMPRESSOR PULLEY /
9. CRANKSHAFT PULLEY

Refer to P.9-44.

15. REMOVAL OF TIMING BELT

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

Caution

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

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

'INSPECTION l » NOKCAD

TIMING BELTS

The timi‘ng‘ belts must be checked closely. Should the following
defects be evident, replace the belt with a new one.

(1) Hardened back surface rubber
Glossy, non-elastic, and so hard that no mark is produced
even when scratched by a fingernail.

Cracked back surface rubber
Cracked or separated canvas
Cracked tooth bottom

(
(
(
{(6) Cracked side of belt

e i

2
3
4
5
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ENGINE <1.5L Engine>-~ Timing Belt

Separation

(fluffy canvas fiber) 7EN208

Rubber
exposed

Tooﬂwnﬂsgngahd
canvas fiber exposed

;

7EN209

1EN0002

Chamfered

~Flange

1EN0072

(6) Abnormal wear on side.

NOTE
A normal belt should have clear-cut sides as if cut with a
sharp knife.

(7) Abnormal wear on teeth
Initial stage:
Canvas on load side tooth flank worn (fluffy canvas
. fibers, rubber gone and color changed to white, and
unclear canvas texture)
Last stage:
Canvas on load side flank worn down and rubber
exposed (tooth width reduced)
(8) Missing tooth

TENSIONER PULLEY

Turn the pulleys to check for possible binding, excessive play,
and unusual noise. Replace the pulley if any of these defects is
evident.

SERVICE POINTS OF INSTALLATION

18. INSTALLATION OF FLANGE / 17. CRANKSHAFT
SPROCKET

install in correct directions.



ENGINE <1.5L Engine> — Timing Belt . 9-49

Camshaft
sprocket

Timing belt
tensioner

Tensioner

~spring Timing mark

Timing mark

Crankshaft
sprocket

1EN0029

1ENOO7

Tensioner bolt
(slot side)

1/4 of bolt head width 1ENOGS

15. INSTALLATION OF TIMING BELT

(1) Align the timing marks on camshaft sprocket and
crankshaft sprocket. (Now the piston in No. 1 cylinder is
at top dead center on compression stroke.)

(2) Set the timing belt first on crankshaft sprocket and then
keeping the tension side of belt tight, set on the

. camshaft sprocket. ‘

(3) Apply counter-clockwise force (in the direction B) to the
camshaft sprocket to give tension to the belt on tension
side and make sure that all timing marks are lined up.

(4) Install the crankshaft pulley temporarily. This is to
prevent the belt from coming off when crankshaft is
turned.

e ADJUSTMENT OF TIMING BELT TENSION

(1) Loosen the pivot side tensioner bolt (1) and then the slot
-side bolt (2.

(2) Tighten the slot side tensioner bolt (2) and then the pivot
side bolt (1). - _

Caution
If the pivot side bolt (1) is tightened first, the
tensioner could turn with bolt, causing overtension.

(3) Turn the crankshaft clockwise.

Caution

1. Turn the crankshaft smoothly at constant speed.
Do not turn it counter-clockwise.

2. Do not apply any other force than spring force to
give tension to the belt.

(4) Loosen the pivot side tensioner bolt (1) and then the slot
side bolt (.

{5) Tighten the slot side bolt 2 and then the pivot side bolt

@.

(6) Check the beit tension.
Hold the tensioner and timing belt together by hand and
give the belt a slight thumb pressure at a point level
with tensioner center. Make sure that belt cog crest
comes as deep as about 1/4 of the width of the slot side
tensioner bolt head.
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6x18
(24x.71) -

6x38 .
i (.24 x 1.50)

Thread diameter x Length ~mm {in.)
01U0156

11. INSTALLATION OF TIMING BELT LOWER COVER / 10.
TIMING BELT UPPER COVER

Note that the tlmlng belt lower and upper cover attaching
bolts dlffer in size from one place to another.

9. INSTALLATION OF CRANKSHAFT PULLEY /8. CRANK-
SHAFT COMPRESSOR PULLEY

Refer to P.9-44.
4. 3. 2. ADJUSTMENT OF DRIVE BELT TENSION
Refer to P.9-26. )
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ROCKER ARMS, ROCKER ARM SHAFTS AND CAMSHAFT NosLEA
DISASSEMBLY AND REASSEMBLY

20-27Nm

14-20 ﬁllbé'\"ﬁ

65—-75Nm
47 - 54 {t.Ibs.

1ENO0O51

Disassembly steps .
Camshaft sprocket 11. Thrust plate

1.

2. Breather hose »« 12  Camshaft thrust case

3. P.C.V. hose »4 13. Camshaft

4. Rocker cover »e 14, Oll seal

5. P.C.V.valve

6. Rocker cover gasket NOTE
<«» »4 7 Rockerarm assembly (1) Reverse the disassembly procedures to reassemble.
<«» »4 3 Rockerarm assembly {2) <« Referto “Service Points of Disassembly”.

9. Rear cover {3) we:Refer to “Service Points of Reassembly

10. Rear cover gasket (4) I Non-reusable parts :
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1EN286

1EN294

Camshaft .

Thrust case

1ENO20

SERVICE .POINTS OF DISASSEMBLY NOSLFBA

7.

8. REMOVAL OF ROCKER ARM ASSEMBLY

When removing the flange bolts, loosen little by little and
uniformly.

INSPECTION | NosLcAn

Check the camshaft journals for wear. If the journals are

‘badly worn, replace the camshaft. If the camshaft journals

are seized, check the cylinder. head oil hole for clogging.
Check the cam lobes for damage. If the lobe is damaged or
worn. excessively, replace the camshaft.

Cam height:
Standard dimension
Intake : 38.909 mm (1.5318in.)
Exhaust 38.974 mm (1.5344 in.)
Limit '
Intake . -38.409 mm (1.5122in.)
Exhaust . 38.474 mm (1.5147 in.)

Check the cam surface for abnormal wear or damage, and
replace if required. Also check the fuel pump drive eccentric
cam.

Check the distributor drive gear tooth surfaces. If abnormal
wear Is evident, replace the camshaft. ‘

Install the camshaft thrust case and thrust plate to the
camshaft end and firmly tighten the bolt. Check camshaft
end play.

If end play is excessive, replace the thrust case with a new
one and recheck the end play. If the end play is still
excessive, check the rear end of camshaft rear journal for -
wear. If it is badly worn, replace the camshaft.

End play: 0.05 — 0.20 mm (.0020 — .0080 in.)
Limit: 0.4 mm (.016 in.)

Check each bearing for damage. If any of the bearing

surfaces. are excessively damaged, replace the cylinder

head. assembly. '

Check the camshaft front oil seal as follows:

(1) Check the lips for wear. If lip threads are worn, replace.

(2) Check the oil seal lip contacting surface of camshaft. If
ridge wear is evident, replace the camshaft.
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: Oil seél
) N
MD998306  1ENO23

A
R Y/ g hole

1ENO21

Threaded

SERVICE POINTS OF REASSEMBLY
14,

13.

NOILGBA
INSTALLATION OF OIL SEAL

Coat the external surface of oil seal with engine oil. Fit the
oil seal on the camshaft end and drive the oil seal in cylinder
head using the special tool and a hammer until the seal is
fully seated.

INSTALLATION OF CAMSHAFT / 12. CAMSHAFT
THRUST CASE '

Insert the camshaft thrust case in cylinder head with the
threaded hole facing up, and align the threaded hole with
the bolt hole in the cylinder head. Install and firmly tighten
the bolt.

8. INSTALLATION OF ROCKER ARM ASSEMBLY

Tighten the rocker arm attaching bolts little by little and
uniformly. Finally tighten to specified torque.
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ENGINE <1 5L Engme> — Rocker Arm and Rocker’ Arm Shaft

ROCKER ARM AND ROCKER ARM SHAFT

DISASSEMBLY AND REASSEMBLY

»ea
»>a
»e
»>&
>4
e

»e
b
»e
»e
»e
»>e

O I
OURWN—_OOONDUTAWN—

Dlsassembly steps

. Rocker arm (marked 1 3)
. Rocker shaft spring
. Rocker arm (marked 2-4)

Rocker arm (marked 1-3)
Rocker shaft spring
Rocker arm (marked 2-4)

. Rocker shaft (exhaust)

. Rocker arm (marked 1-3)
. Rocker shaft spring

. Rocker arm {marked 2-4)
. Rocker arm {marked 1-3)
. Rocker shaft spring

. Rocker arm (marked 2-4)
. Rocker shaft (Intake)

: Nut

. Adjusting screw

1EN0052

NOTE
(1) Reverse the dlsassembly procedures to reassemble.
(2) w4 Referto “Service Points of Reassembly”.

NOSNE- -




ENGINE <1.5L:Engine> — Rocker Arm and Rocker Arm Shaft 9?55

1ENO0053

Timing belt Identification mark
side

,

Exhaust

Intake

Identification mark

|dentification mark

1ENOO54

INSPECTION - - noswoar

1.

Check the roller surface. If any dents, damage or selzure is
evident, replace it. =

e Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace it.
® (Check the inside diameter. If damage or seizure is evident,
replace the roller.
® (Check the areas marked with arrows for wear and damage.
If considerable wear or damage is evident, replace the
roller.
SERVICE POINTS OF REASSEMBLY NosNHAB
2. 5. 9. 12. INSTALLATION OF ROCKER SHAFT SPRING
The rocker shaft springs for intake rocker shaft and those
- for exhaust rocker shaft differ in their free length.
Standard value:
Intake.  76.9 mm (3.028 in.)
Exhaust = 44.2 mm (1.740 in.)
3.4.6.8. 10. 11. 13. INSTALLATION OF ROCKER ARM

There are rocker arms for odd numbered cylinders (marked
1-3) and for even numbered cylinders (marked 2-4). ,
Install two types of rocker arms C and D in their correct
positions.
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CYLINDER HEAD
DISASSEMBLY AND REASSEMBLY

FORWARD

<Cold engine>
70—-75Nm

Disassembly steps

+«» »« 1 Cylinder head bolt -
- 2. Cylinder head
»e 3. Cylinder head gasket

NOTE

(1) Reverse the disassembly procedures to reassemble.
(2) <% Referto “Service Points of Disassembly”.

(3) w4:Referto “Service Points of Reassembly”.

{4) IM: Non-reusable parts -

51-54 ft.lbs.

NO9OE- -

1EN319
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<= Timing beit side

1ENO82

1ENO83

1EN027

SERVICE POINT OF DISASSEMBLY NOSOFAA

1.

REMOVAL OF CYLINDER HEAD BOLTS

Using the special tool, loosen the bolts in the order shown.
Loosen them little by little and uniformly.

INSPECTION ' NOSOCAI
CYLINDER HEAD

(1)
(2)

Check the cylinder head for cracks, damage and engine
coolant leakage.

Remove scale, sealing compound and carbon deposits
completely. After cleaning oil passages, apply compressed
air to make certain that the passages are clear.

Check the cylinder head gasket surface for flatness by
using a straight edge in the direction of A, B, ... as shown.

M limit is exceeded in any direction, resurface cylinder head.
Flatness of cylinder head gasket surface:

Standard dimension Less than 0.05 mm (. 0020 in. )

Limit : 0.2mm (.008 in.)
Overall height: 106.9-107.1 mm (4.2.09 —4.217 in.)
Caution

The total thickness of stock allowed to be removed
from the cylinder head and mating cylinder block is 0.2
mm {.008 in.) at maximum.
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SERVICE POINTS OF REASSEMBLY N0S0GAA
3. INSTALLATION OF CYLINDER HEAD GASKET

Clean both gasket surfaces of cylinder block and cylinder
head. ' '

Caution
Do not apply. sealant to the gasket.

1. INSTALLATION OF CYLINDER HEAD BOLTS

Using the special tool, tighten the bolts in the order shown
in two or three steps. Finally tighten to the specified torque.

1ENOSO




ENGINE <1.5L Engine> — Valves and Valve Springs

9-59

VALVES AND VALVE SPRINGS
DISASSEMBLY AND REASSEMBLY

-

«-»
«-»

—_ e e e
OOPWN—_L,OOONOOTR_WN=—

Disaésembly steps

. Retainer lock

. Valve spring retainer
. Valve spring

. Valve spring seat

. Intake valve

. Retainer lock

. Valve spring retainer
. Valve spring

. Valve spring seat

. Exhaust valve

. Valve stem seal

. Valve stem seal

. Intake valve guide

. Exhauyst valve guide
. Intake valve seat

. Exhaust valve seat

1ENOO55

Reassembly steps

16. Exhaust valve seat
15. Intake valve seat
14. Exhaust valve guide
13. Intake valve guide
9. Valve spring seat
»e 12, Valve stem seal
4. Valve'spring seat
®< 11. Valve stem seal
»< 10. Exhaust valve
8. Valve spring
7. Valve spring retainer
6. Retainer lock
»4 5 |Intake valve
3. Valve spring
2. Valve spring retainer
1. Retainer lock

NOTE

(1) e»:Referto “Service Points of Disassembly”. -
(2) we:Refer to “Service Points of Reassembly”.
{(3) IM: Non-reusable parts

NOSPE-A




9fGO ENGINE <1.5L Engine> — Vlves and Valve Springs

 SERVICE POINTS OF DISASSEMBLY NoSPFA
5. REMOVAL OF INTAKE VALVE / 10. EXHAUST VALVE

(1} Using the special tool, compress the sprlng andre "'ove
the retainer lock.

(2) Remove the spring retainer, valve sprmg spring seat
and valve.

(3) Keep removed parts in order accordlng to the cylmder
number and intake and exhaust.

1EN331

11. 12. REMOVAL OF VALVE STEM SEALS
To remove the valve stem seal, use pliers.
Caution
Do not reuse the stem seals.

3EN128

INSPECT'ON _ : NOSPGAEOQ
VALVE . .

(1) Check the valve stem for wear (ridge wear). .
(2) Check the valve stem end face for wear and dents

1ENO34 ’ - ‘f:;
(3) Check the vaIve seat for proper contact with the valve set. If
it is not. concentric, correct the valve seat. \\.\, :
(4) If the margin is out of the limit, replace the vaIve x‘

, - Standard value: ;
Comtfobeat e Intake 1.0 mm (039 in. |
center of valve A ' Exhaust 1.5 mm (.059 in.) E
face) _ . Margin Limit: t

| Intake 0.5 mm (.020 in.) .

] T Exhaust 1.0 mm (.039 |n) L
6EN020 %\
VALVE SPRINGS ! |
(1) Measure the free height of the spring and replace if it is out 1]
of the limit, i
' Standard value: 44.6 mm (1.756 |n) ﬂ\
Free Limit: 43.6 mm (1.717 in.) 1)
Out of eight 13
square {(2) Check the spring for squareness and replace if the limitis {4
exceeded. 3
Standard value: Less than 2°
Limit: 4°

1ENO35




'ENGINE <1.5L Enginé> — Valves and Valve Springs '9-61‘

Guide I.D. -

Guide O.D.

TEN298

tool

Special

Valve
spring.
seat

1EN324

Painted
with
enamel

Spring
retainer

Stem seal

Sprin'g seat

AR kg

JBEN024

C-3422-B
~and -
C-3422-B1

s g 7

1EN331

VALVE GUIDES | " noswecco

Measure the -clearance between the valve guide and valve
stem and, if the clearance exceeds the limit, replace the valve
guide or valve, or both. -

Standard value:

Intake 0.02 - 0.05 mm {.0008 —.0020 in.)

Exhaust ~ 0.05-0.09 mm (.0020 — .0035 in.)
Limit: : '

Intake 0.10 mm (.0039 in.)

Exhaust 0.15 mm (.0059 in.)
SERVICE POINTS OF REASSEMBLY " NosPKAC -

12. 11. INSTALLATION OF VALVE STEM SEAL

Install the spring seat, then using the special tool, install the
valve stem seal by lightly tapping the tool. The valve stem
seal is installed in specified position, using the special tool.

Caution : :

Incorrect installation of the valve stem seal W|thout
using special tool will result in poor sealing and cause
oil leakage down valve guide.

Do not reuse the valve stem seal.

10. INSTALLATION OF EXHAUST VALVE / 5. INTAKE
- VALVE

(1) Install the valve spring so that its end with identification
color is positioned on the rocker. arm end.

(2) Using the special tool, compress the valve spring and
insert the retainer lock into position.

Caution

If the valve spring is compressed excessively, the
lower end of the retainer contacts the stem seal,
damaging the stem seal.

e
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FRONT CASE AND OIL PUMP
DISASSEMBLY AND REASSEMBLY

FORWARD

~

40-50 Nm
29_36 ft.Ibs.

12—15Nm
9_11ft.|bs.W

15-22 Nm
11-16ft.lbs

_ DiSassembIYsteps _
»e 1. Oilfilter ' m

1.
2. Drain plug Ibs.
<«» »¢ 3. Qilpan

4, 8i|screen ) : ‘

5. Oil screen gasket _

6. Reliefplug — L

7. Gasket 2

8. Relief spring Q/

9. Relief plunger '
»e¢ 10. Oil seal 35-45Nm
»« 11. Front case ; 25— 33 ft.ibs.

12. Front case gasket
13. Oil pump cover
<«» 4« 14 QOutergear
_ «» »4 15 |nnergear

~ NOTE
"{2) 4 Refer to “Service Points of Disassembly”.

{3) -wa:Refer to “Service Points of Reassembly”. o
-{4), I .Non-reusable parts _ o

“:.(1) Reverse the disassembly procedures to reassemble. . e ‘

NOSRF-A

1EN326
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Vbses727 | wmbssgsi— | SERVICE POINTS OF DISASSEMBLY  ~ wosre
3. REMOVAL OF OIL PAN

(1) Drive the special tool deeply in between oil pan and
. cylinder block.
(2) Strike the side of the special tooI to make it slide to
remove the oil pan.

01L0583 & A\ 01L0584|

14. REMOVAL OF OUTER GEAR / 15. INNER GEAR

Remove the inner and outer gears from the front case. The:
outer gear has not mark indicating its installed direction.
Make a mark on the reverse side of the outer gear, using a

Mating marks

felt pen.
j1EN046

INSPECTION - , T nesmom

FRONT CASE ' . _ ‘

(1) Check the front case for cracks and damage. Replace as
necessary.

(2) Check the front oil seal for worn or damaged lips. Replace if
faulty.

OIL PAN AND OIL SCREEN ' NO9RCCA

(1) Check the oil pan for cracks and other damage Replace if
faulty.

(2) Check the oil screen for clogging, cracks and otherdamage
Replace if fau\ty
(3) Replace the O-ring of oil screen if faulty.

FRONT CASE AND OIL PUMP COVER : NOSRCDA

Check the surfaces that contact gears for wear, especially ridge
wear, and other damage.

OIL PUMP GEARS - NOIRCEA

(1) Check gear tooth surface for wear and damage. :
(2) Check the clearance between outer gear and. front case,

Outer gear:
Clearance between outer circumference and front
case 0.10-0.20 mm (.0039 — 0079’|n)

Clearance between addendum and crescent
, 0.22 - 0.44 mm (.0087—.0173 i in)
End play 0.04 -0.10 mm (. 0016 0039 in. )

‘ Inner gear: - g
Clearance between addendum and crescent

1EN047 End play
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1EN290

1ENO50

(3) Check the clearance between the outer gear addendum
and Crescent

(4) Check the clearance between the inner gear addendum and
crescent.

RELIEF VALVE AND SPRING NOSRCFA

(1) Check sliding condition of the relief valve in front case.
(2) Check the relief spring for deformation .and breakage.

Standard value:

Free length 46.6 mm (.1.83,5 in.)
‘Load 61N (13 1bs.)/40.1 mm (1.579in.)
SERVICE POINTS OF REASSEMBLY NOSRHAC

15. INSTALLATION OF INNER GEAR / 14. OUTER GEAR

Make sure that the outer gear is installed in the same
direction as before according to the mark made at the time
of removal. Apply engine oil to the entire surface of gear.

11. INSTALLATION OF FRONT CASE
Use the bolts of correct lengths as shown.

Bolt lengths (A): 30 mm (1.1811 in.)
(B): 20 mm (.7874 in.)
(C): 60 mm (2.3622 in.)



'ENGINE <1.5L Engine> — Front Case and Oil Pump ' 9-65

4— DD »

Coat with
engine oil

6LU026

10. INSTALLATION OF OIL SEAL

(1) Install the special tool to the front end of crankshaft.

(2) Apply engine oil to the outer surface of the-special tool,
and slide the new oil seal along the special tool by hand
until it touches the front case.

(3) Always use a new oil seal at every mstallatlon

(4) Install the oil seal in the front case by tapping the special
too! until the oil seal is in place.

3. APPLICATION OF SEALANT TO OIL PAN

(1) Clean both mating surfaces of oil pan and cylinder biock.
(2) Apply a4 mm (.16 in.) wide bead of sealant to the entire
circumference of the oil pan flange.

Specified sealant: MITSUBISHI GENUINE Part No.
MZ100168 or equivalent

(3) The oil pan should be installed in 15 mmutes after the
application of sealant.

1. APPLICATION OF ENGINE OIL TO OIL FILTER
Apply a thin coat of engine oil to the packing surface.

Caution
Do not apply too much oil.
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PISTON AND CONNECTING ROD o NOSTEA
DISASSEMBLY AND REASSEMBLY -

FORWARD

32-35Nm
23 -25ft.Ibs.

Disassembly steps

. Nut
. Connecting rod cap
. Connecting rod bearing
. Piston and connecting rod assembly
Connecting rod bearing
Bolt
No. 1 piston ring
0. 2 piston ring
Oilring NOTE .
Piston pin (1) Reverse the QJsassemny_procedqres to reass”emble.
Piston (2) <»:Referto ”Serv!ce Points of Dlsassembly" .
: Connecting rod (3) we:Refer to “Service Points of Reassembly”.

- » e
»>e
- p e

o »e
>

NROOONDOTAWN

—_

1EN300
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DENO50

6EN185

BENO57

SERVICE' POINTS OF DISASSEMBLY NoaTFBA
2. REMOVAL OF CONNECTING ROD CAP

Mark the large end of the connecting rod with the cylinder
number for use during reassembly.

7. REMOVAL OF NO. 1 PISTON RING / 8. NO. 2 PISTON
RING

Remove the piston rings with a piston ring expander.

'INSPECTION '  N0STCAF0

PISTON

Replace the piston if scratches or seizure is evident on its
surfaces {especially the thrust-surface). Replace the piston if it
is cracked.

PISTON PIN

(1) Insert the piston pin into the piston pin hole with a thumb.
You should feel a slight resistance. Replace the piston pin if
it can be easily inserted or there is an excessive play.

(2) The piston and piston pin must be replaced as an assembly.

PISTON RING : ) NOSTCBFO

(1) Check the piston ring for damage, excessive wear, and
breakage and replace if defects are evident. If the piston
has been replaced with a new one, the piston rings must
also be replaced with new ones.

{2) Check for the clearance between the piston ring and ring
groove. If the limit is exceeded, replace the ring or piston, or
both.

Standard value:
No. 1 0.03 — 0.07 mm (.0012 - .0028 |n)
No. 2 0.02 — 0.06 mm (.0008 — .0024 in.).
Limit:
No. 1 0.1 mm (.004 in.)
No. 2 0.1 mm (.004 in.)
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7

Push in by the piston.

/ —>“<— Piston
. . ring gap
Piston ring BEN037

Spacer

Side rail

SN

Side rail gap

- {3)

Install the piston ring into the cylinder bore. Force it down
with a piston, its crown being in contact with the ring, to
correctly. position it at right angles to the cylinder wall. Then,
measure the end gap with a feeler gauge.

If the ring gap is excessive, replace the p|ston ring.

Standard value:
No. 1, No. 2 0.20 — 0.35 mm (.0079 — .0138 in.)

Oil 0.20 — 0.70 mm (0079 — .0276 in)
Limit; :
No. 1, No. 2 0.8 mm (.031 in.)
Oil 1.0 mm (.039 in.)
CONNECTING ROD BEARING —

(1) Visually check the bearing surface for uneven contact,

streaks, scratches, and seizure. Replace if defects are
evident. If streaks and seizure are excessive, check also the.
crankshaft. If damage is present on the crankshaft, replace
crankshaft or regrind to undersize for reuse.

Measure the connecting rod bearing I.D. and crankshaft pin
O.D. If the oil clearance exceeds the hmlt replace bearing,
and crankshaft if necessary.

Or, regrind the crankshaft to an undersize and replace
bearing with an undersize one.

. Standard value: 0.014 — 0.044 mm (.0006 — .0017 in.)

Limit: 0.1 mm (004 m)

NOTE ) ‘
For oil clearance measuring method™ using the plastic
gauge, refer to the section CRANKSHAFT.

SERVICE POINTS OF REASSEMBLY
9. '

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

NOTE .
The side rails and spacer may be installed in either
direction.

(2) Install the upper side rail.
To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into
position by finger. See illustration.
Use of ring expander to expand the side rail end gap can
break the side rail, unlike other piston rings.

NOTE
Do not use piston ring expander when installing side
rail.

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

- (4) Make sure that the side rails move smoothly in either

direction.
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9-69

Size and maker marks

|

Barrel
faced

Size and maker
marks

1

" 1EN064

A

Upper side
rail

No. 2 ring gap Lower side

and spacer gap rail SENOAT

Identification
mark

Front mark

1EN327

Cylinder No.

Notches

DENO57

8.

2.

INSTALLATION OF NO. 2 PISTON RING / 7. NO. 1
PISTON RING

Install No. 2 and No.

expander.

NOTE
The No. 1 and No. 2 piston rings have a different cross -
section. Be sure to install them in correct positions.
Install the No. 1 and No. 2 piston rings with the size
mark and maker mark on ring surface toward the piston

1.

2.

top.

1 piston rings with a piston ring

INSTALLATION OF PISTON AND CONNECTING ROD
(1) Apply an ample amount of engine oil to the piston

(2)

(3)

outside surfaces, p|ston rings, and oll ring.

Position the piston ring and oil ring (side rail and spacer)

end gaps as shown in the illustration.

Insert the piston and connecting rod assembly into the
cylinder, working from the cylinder top surface. Make
sure that the front mark stamped on the piston top
surface and that (identification mark) on the connecting

rod face the front of engine.

Identification mark:
Piston 15N
Connecting rod 1

(4) With the piston ringé held in position with the ring band,
- insert the piston and connecting rod assembly. Hardly
driving the assembly into position can result in a

INSTALLATION OF CONNECTING ROD CAP

damaged piston ring or crankshaft pin. -

(1) Make the correct bearing cap with the correct connect-
ing rad by checking with the alignment marks marked
during disassembly. If a new connecting rod is used
which has no alignment mark, position the notches for

locking the bearing on the same side.



ENGINE <1.5L Engine> — Piston and Connecting Rod-

(2) Check if the thrust clearance in the connecting rod big
- end is correct. , _
Standard value: 0.10 — 0.25 mm (.0039 — .0098 in.)
Limit: 0.4 mm (.016 in.)

1ENQS8




ENGINE <1.5L Engine> — Crankshaft, Flywheel and Drive Plate @ 9-71

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE Y esuea
DISASSEMBLY AND REASSEMBLY

130-140 Nm
94-101 ft.Ibs.

FORWARD

. 130-140 Nm
94-101 ft.Ibs.
50 —55 Nm
& 36 — 40 ft.Ibs.
Disassembly steps
1. Flywheel <M/T> ‘ »« 12, Bearing cap
2. Ring gear <M/T> | »<4 13. Lower bearing
3. Adaptor plate <A/T> . _14. Crankshaft
4. Drive plate <A/T>" »« 15, Upper bearing
5. Adaptor plate
6. Crankshaft bushing NOTE
7. Rearplate ' (1) Reverse the disassembly procedures to reassemble.
8. Bell housing cover (2) w4 Referto “Service Points of Reassembly”.
9. Qil seal case (3) IMI: Non-reusable parts
10. Gasket
»«€ 11, Rearoil seal

1EN328
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3ENQ55

3EN056

Plastic gauge

B6EN043

. 1ENO67|

" ENGINE <1.5L Engine> — Crankshaft, Flywheel and Drive Plate

INSPECTION : .~ NosucaE
CRANKSHAFT

(1) Check the crankshaft journals and pins for streaks and
seizure. Replace if necessary.

(2) Measure the journal diameter and main bearing inside
diameter. If the clearance (oil clearance) exceeds the limit,
replace the main bearing and crankshaft if necessary.
Alternatively, machine the crankshaft to undersize and
replace the main bearing with an undersize one.

Standard value: 0.021 — 0.045 mm (.0008 — .0018 in. )
Limit: 0.1 mm (.0039 in.)

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD NOSUCCGO

The crankshaft oil clearance can be measured easily by using a
plastic gauge, as follows:

. {1) Remove oil and grease and any other foreign matters from

crankshaft journal and bearing inner surface.

(2) Install the crankshaft.

(3) Cut the plastic gauge to the same Iength as the width of
bearing and place it on journal in parallel with its axis.

(4) Gently place the crankshaft beéring cap over it and tighten
the bolts to the specified torque.

(5) Remove the bolts and gently remove the crankshaft bearing
cap. '

(6) 'Measure the width of the smashed plastic gauge at its
widest section by using a scale printed on the plastic gauge
bag.
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3EN301

1EN305

CRANKSHAFT REAR OIL SEAL N0SUCDBO

(1) Check oil seal lip for wear and damage.
(2) Check rubber for deterioration or hardening.
(3) Check oil seal case-for cracks and damage.

RING GEAR <M/T> NOSUCEF0

Check teeth of ring gear for wear and damage If necessary,
replace the ring gear.

If the ring gear teeth are worn or damaged, also Check the
starter motor pinion.

To remove the ring gear, strike the ring gear at several points
on its outer circumference. The ring gear cannot be removed if
it is heated.

* To install the ring gear, heat the ring gear to 300°C (572°F) for

shrink fit.

FLYWHEEL <M/T> ' NOSUCFCO

(1) Check the clutch disc friction surface for }idge wear,
streaks, and seizure. If necessary, replace flywheel.
(2) If the runout of flywheel exceeds the ‘limit, replace.

Limit: 0.13 mm (.0051 in.)

DRIVE PLATE <A/T> ' NOSUCGDO

Check the drive plate for deformation, damage and cracks. If
necessary, replace.

SERVICE POINTS OF REASSEMBLY ; NOSUGAC
15. INSTALLATION OF UPPER BEARING

When reusing the main bearings, install them in their
original positions by referring to location marking made at
the time of removal.

Be sure that oil holes in bearings align with those in cylinder
block.

13. INSTALLATION OF LOWER BEARING

Make sure that a bearing without oil groove is used as
lower bearing.
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Arrow mark Cap No.

indicating
~

front of engine

Oil seal case
1EN069

12. INSTALLATION OF BEARING CAP

(1) Install the bearing caps with their arrow mark directed
toward the timing belt side of engine. Cap numbers
must be in correct order.

(2) Tighten cap bolts in the sequence of center, No. 2, No.
4, front and rear cap bolts.

(3) Cap bolts should be tightened evenly in 2 to 3 steps
before they are finally tightened.

(4) Make certain that the crankshaft turns freely and has a

~ proper end play by checking the clearance between the
center main bearing thrust flange and the connecting
rod big end bearing.

Crankshaft end play:
0.05-0.18 mm (.0020 —.0071 in.)
Limit: 0.25 mm (.0098 in.)

11. INSTALLATION OF REAR OIL SEAL

Install oil seal in the crankshaft rear oil seal case. Using the:
special tool, press fit the oil seal all the way in without tilting
it.
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CYLINDERBLOCK R
DISASSEMBLY AND REASSEMBLY

FORWARD

55-75 Nm

5 40-54 ft.lbs.

50-70Nm -
36 -51ft.lbs.

' 110-130 Nm
80-94 ft.Ibs.

22-30ft.lbs. -

S

)

1. Exhaust pipe support bracket
2. Engine support bracket, front
3. Frontroll stopper bracket

4. Rear roll stopper bracket

5. Engine support bracket, left
6. Cylinder block
7. Oll pressure switch

NOTE _ :
(1) <« Referto “Service Points of Disassembly”.
(2) w4 Referto “Service Points of Reassembly”.

1EN329
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ENGINE <1.5L Engine>j— Cylinder Block

MD998054

7LU0005 |

3EN117

6EN052]|

SERVICE POINT OF DISASSEMBLY NOSVGAA

7.

REMOVAL OF OIL PRESSURE SWITCH

(1) Disconnect the oil pressure switch terminal.
(2) Using the deep socket, remove the oil pressure switch.

Caution
Sealant is coated on the threaded part, so be careful
not to damage when removing.

INSPECTION NOSVCAHO
NOTE

1.
2.
3.

4.

Clean parts to remove dust, oil carbon deposits, and scale
before starting the inspection and repair procedure.
Check cylinder block for water leaks and damage before
cleaning.

Remove deposits from oil holes and make sure that they
are not clogged.

Keep parts neatly arranged according to a matched pair.

CYLINDER BLOCK

(1)

(2)

Visually check for scratches, rust, and corrosion.
Use also a flaw detecting agent for the cheCk If defects are
evident, correct or replace.

Using a straightedge and feeler gauge, check the block top
surface for warpage. Make sure that the surface is free
from gasket chips and other foreign matter.

Standard value: 0.05 mm (.0020 in.) or less
Limit: 0.1 mm (.0039 in.)

If the distortion is excessive, correct within the allowable
limit or replace.

Grinding limit: 0.2 mm (.008 in.)
The total thickness of the stock allowed to be
removed from cylinder block and mating cylinder
head is 0.2 mm (.008 in.) at maximum.
Cylinder block height (when new):
255.9 — 256.1 mm (10.04 - 10.08 in. )

Check cylinder walls for scratches and seizure. If defects
are evident, correct (bored to oversize) or replace.
Using cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct cylinder to an oversize
and replace piston and piston rings. Measure at the points
shown in illustration.

Standard value:
Cylinder.D. 75.50-75.53 mm (2.9724 -2.9736 in.)
Out-of-round and taper 0.02 mm (.0008 in.) or less
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Piston O.D.

Thrust
direction

(1)

‘BORING CYLINDER ' ' NOSVEAB

Oversize pistons to be used should be determined on the
basis of the largest bore cylinder. :

Piston size identification

B6ENO54

Size . |dentification mark
- 0.26 mm (.01 in) O.S 0.25
0.50 mm (.02 in.} O.S. 0.50
0.75 mm (.03 in.) O.S 0.75
" 1.00 mm (.04 in.) O.S 1.00 \

DLU026

NOTE ,
Size mark is stamped on piston top.

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

(3) Based on measured plston O.D. calculate borlng finish
dimension.
Boring finish dimension = Piston O.D. + (clearance
between piston 0.D. and cylinder) — 0.02 mm (.0008 in.)
(honing margin) . .

(4) Bore all cylinders to ‘caleulate boring finish dimension.
Caution
To prevent distortion that may result from temperature
rise during honing, bore cylinders, working from No. 2
to No. 4 to No. 1 to No. 3.

() Hone to final finish dimension {piston O.D. + clearance
between piston O.D. and cylinder).

(6) Check clearance between piston and cylinder.
Clearance between piston and cylinder:

0.02 — 0.04 mm (.0008 — .0016 in.)

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

OIL PRESSURE SWITCH ‘ NOSRCLAD

(1)

Connect a tester (ohm range) between the terminal and the
body and check for conductivity. If there is no conductivity,
replace the switch.



9-78

ENGINE <1.5L Engine> — Cylinder Block

Fine wedge

DLU027

Y

MD998054

Apbly sealant

7LU0008

(2)

- (3)

Next insert a very fine wedge through the oil hole, pushing
it slightly. There should be no conductivity (resistance
should be infinite). If there is conductivity even when
wedge is pushed, replace the switch.

Or, if there is no conductivity when a 50 kPa (71 psi)
vacuum is placed through the oil hole, the switch is

- operating properly. Check at this time to see that there is no

air pressure leakage. If there is air pressure leakage, the
diaphragm is broken, and the switch should be replaced.

SERVICE POINT OF REASSEMBLY NoSVHAA

7.

INSTALLATION OF OIL PRESSURE SWITCH

‘Coat the threads of switch with sealant and instéH the

switch using the special tool.

Specified sealant: MOPAR Part No. 4318034 or equiva-
lent '

Caution ,
1. Keep the end of threaded portion clear of sealant.
2. Avoid an overtightening.
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ENGINE <1.6L Engine> s

ENGINE ADJUSTMENT
CHECKING ENGINE OIL

(1) Check to ensure that the engine oil level is within the level
range indicated on the oil dip stick.

- (2) Check to ensure that the oil-is not noticeably dirty or mixed

with coolant or gasoline, and that it has the proper viscosity.

. 01R0340 »
ENGINE OIL REPLACEMENT  ooroans
Refer to GROUP 0 — Maintenance Service. .

ENGINE OIL FILTER REPLACEMENT NOSFCAA1
Refer to GROUP 0 — Maintenance Service.

CHECKING COMPRESSION PRESSURE NOSFAACT

(1) Before checking compression, ensure that engine oil, the
starter motor, and battery are all in good condition.

(2) Start the engine and wait until engine coolant temperature
has risen to 85 — 95°C (185 — 205°F).

(3) Stop the engine and pull the spark plug cables.

(4) Remove the spark. plugs.

(5) Crank the engine to remove any foreign objects in the
cylinders.

Caution ’

Cover the spark plug holes with shop towel, etc., in
order to keep expelled foreign objects from flying out,
and keep away from the holes. When measuring
compression with water, oil, or fuel having entered the
cylinder through a crack, etc., these will come flying out
of the spark plug hole hot and fast, so be sure to take
the proper precautions. '

(6)- Set the compression gauge to the spark plug hole.
(7) Holding the throttle valve full open, crank the engine and
measure compression. '

Limit: ,
<N/A> 960 kPa (171 psi)
<T/C> 840 kPa {149 psi)

(8) Perform 6 and 7 above for all the cylinders, ensuring that
compression pressure differential for each of the cylinders
is within the specified limit.

Differential limit: Less than 100 kvPa (14 psi)
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| MANIFOLD VACUUM INSPECTION

PN .
s Vacuum gauge |

6EN0O273

(9) If a cylinder's compression or pressure differential exceeds
the limit, add a small amount of oil through the spark plug
hole and repeat steps (6) — (8).

(® If the addition of oil brings compression up, it is possible
that there is poor contact between the piston ring and
cylinder wall. '

(@ If compression does not come up, valve seizure, poor -
valve seating, or a compression leak from the gasket
are all possible. '

NOSFNAI

(1) Before inspection and adjustment, put the vehicle into the
following state.
® Engine coolant temperature: 85 — 95°C (185 — 205°F)
® Lights, electric, motor cooling fan, and accessories:
OFF
® Transaxle: Neutral <N or P for A/T>"
® Steering wheel: Neutral position

(2) Check that the idling revolution speed is normal.

{3) Remove the PCV hose from the PCV valve and attach a

vacuum gauge.
(4) Check that the vacuum at the intake manifold during idle

revolution is normal.

Standard value: 64 kPa (19 in.Hg)

{8) If outside the standard value, isolate the cause by 'referring
to the following table and repair the fault.

Sym ptdm

Cause |

Remedy

® The vacuum gauge reading is less
than standard value, but the pointer
is stable.

e Ignition timing is retarded.

® Adjust the ignition timing.

® Thevacuum gauge pointer swings
slowly.

® The gas mixture is excessively
rich.

Check ECI-MULT! system.

® The vacuum gauge pointer drops
" irregularly.

® The gas mixture is excessively
lean.

Check ECI-MULT! system.

® The vacuum gauge pointer drops
intermittently to 4.0 - 21.3 kPa
(1.2-6.3in.Hg).

® The valve is too tight.

Check and repair the valve.

® The vacuum gauge pointer drops
suddenly from the normal reading to
33.3 kPa (9.8 in.Hg), then returns
to normal. :

e Malfunction of cylinder head
gasket

Replace cylinder head gasket.
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V-ribbed belt
Incorrect ‘Correct Incorrect
6C0037
Power .
steering
oil pump Water pump Tension
pulley pulley pulley

Alternator

IGNITION TIMING INSPECTION AND ADJUST-
MENT ‘

Refer to GROUP 8 — Ignition System.

NOSFLAB1

DRIVE BELTS TENSION ADJUSTMENT NOSFMBCT

(1) Check that the belts are not damaged and are properly
fitted into the pulley grooves.

Caution ‘

1. When installing the V-ribbed belt, check that the
V-ribs are properly fitted without misalignment.

2. i creaking or slippage is observed, check the belt
for wear, damage, or breakage on the pulley contact
surface, check the pulley for scoring, in addition to
deflection inspection. . - ‘

(2) Measure the tension of the belt by applying a force of T00 N
(22 Ibs.) to the belt back midway between the pulleys as
shown in the illustration and observe the degree of
deflection. Alternatively, a belt tension gauge can be used.

Standard value:

pulley Air
Crankshaft conditioner
pulley compressor
pulley
01RQ118
Type A Indicated
value

-Spindle
V-ribbed belt

01L0149

Inspection Adjustment value
ltems value
New belt “Used belt
For Deflection 9.0 - 115 75 -90 10 .
alternator mm {in.) (364 — .453) [(.295 — .354) (.394}
Gauge 250 — 500 500 — 700 400
N {Ibs.)- (65 — 110) | (110 — 154) (88)
For air Deflection Approx. 8.0 50 - 55 6.0 -7.0
‘| condi- mm (in.) (.315) (.197 — .217) |(.236 — .276)
tioner
compressor Gauge 250 — 500 470 - 570 320 — 400
N (lbs.) (55 — 110) | (104 — 126) (71 — 81)
For power Deflection 6.0 — 9.0 - -
steering oil mm {in.) |(.236 — .354)
pump '
‘NOTE

Different types of belt tension gauges are available, such as
Type A and Type B. All types of gauges should be used

according to the manufacturer’'s instructions.
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RESET button

01A0060

Water pump
pulley

01A0Q059

TENSION ADJUSTMENT OF THE ALTERNATOR DRIVE
BELT ‘ :

Caution ‘
1. Before checking, rotate the engine one or more revolu-
tions. '

2. If the belt is too tight, the alternator or water pump
bearing can get damaged. Conversely, if the belt is too
loose, it will slip, producing noise and causing prema-
ture wear.

(1) 'Loosen the alternator pivot nut.

{2) Loosen the lock bolt of the belt tension adjuster.

(3) Using the adjustment bolt, adjust the belt tehsion to
specified. .

(4) Tighten the lock bolt.

(6) Tighten the nut of the alternator pivot nut.
(6) Check the deflection or the tension of belt; readjust if
necessary. ‘

NOTE
The tension of a new belt which has been used for more
than five minutes must be adjusted using the value for used
belts. ’

- TENSION ADJUSTMENT OF POWER STEERING OIL PUMP

DRIVE BELT
(1) Loosen power steering oil pump fixing bolt.

{2) Move power steering pump, tension belt moderately and
adjust deflection.

(3) Tighten fixing bolts.

(4) Run the engine one time or more.

(6) Check the belt deflection. Readjust, if necessary.
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TENSION ADJUSTMENT OF THE AIR CONDITIONER COM-
PRESSOR DRIVE BELT '

(1) Loosen tension pulley fixing bolt A.
(2) Adjust belt deflection with adjusting bolt B.
(3) Tighten fixing bolt A.
(4) Run the engine one time or more.
(b) Check the belt tension. Readjust, if necessary
NOTE
--------------------- The tension of a new belt which has been used for more

than five minutes must be adjusted using the value for used
belts.

01A0062
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ENGINE MOUNTING © nwoas
REMOVAL AND INSTALLATION |

Pre-removal Operation
® Raise and suspend the engine *50—-65Nm , *50— 65 Nm
so that the engine is no longer 36— 47 ft.Ibs. 36_ 47 ft.Ibs
resting on the engine mount. - ke
F ; |
Post-installation Operation N ;
e Lower the engine. 3 [ 4 4 *90-110 Nm
o

‘/ 65— 80 ft.Ibs.
@&

33 -43 ft.lbs.

12-19ft.Ibs.
Removal steps

1. Bracket
2. Engine mount bracket and body
connection
3. Engine mount bracket
»& 4 Mounting stopper - : 01P0107

NOTE

(1) Reverse the removal procedures to reinstall.

(2) w4 Referto “Service Points.of Installation”.

(3) The fasteners marked * should be temporarily tightened
before they are finally tightened once the total weight of
the engine has been placed on the vehicle body.

INSPECTION ' NOSGCAHS

® Check each insulator for cracks or damage.
® Check each bracket for deformation or damage.

SERVICE POINTS OF INSTALLATION N0SGDAQ
4. INSTALLATION OF MOUNTING STOPPER

Mounting ' ) .

stopper Install the mounting stoppers with the arrows on them

pointing in the direction shown.

Arrow

11P0007
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TRANSAXLE MOUNTING - ‘
REMOVAL AND INSTALLATION

<M/T>
— = 2 *30—-40 Nm .
Pre-removal Operation 22 29 ft.Ibs.
® Raise and suspend the transaxle ‘
so that the transaxle is no longer *gg - ;(.l)(i)‘tl\llp
resting on the transaxle mount. e e - -1bs.
¢ Removal of the Air Cleaner : _ I~ =

(Refer to GROUP 11 — Air Cleaner.)

Post-installation Operation
® | ower the transaxle.
e [nstallation of Air Cleaner
(Referto GROUP 11 — Air Cleaner.)

2 *
Removal steps 3 gg _ gg fhthl‘;)s
1. Transaxle mount bracket and transaxle con-
nection bolt D
2. Caps Gs :
3. Transaxle mount bracket installation bolt *30-110 Nm
4. Transaxle mount bracket - 65-80ft.Ibs.
»« 5 Mounting stopper
NOTE

(1) Reverse the removal procedures to reinstall.

(2) w4 Referto “Service Points of installation”.

(3) The fasteners marked * should be temporarily tightened
before they are finally tightened once the total weight of
the engine has been placed on the vehicle body.

01P0014

INSPECTION NOSGCAH4

® Check each insulator for cracks or damage.
® Check each bracket for deformation or damage.

ya— SERVICE POINTS OF INSTALLATION
stopper ‘ 5. INSTALLATION OF MOUNTING STOPPER

For A/T vehicles, install the mounting stoppers with the
arrow on them pointing in the direction shown.

11P0008
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ENGINE ROLL STOPPER, CENTER MEMBER i T Nm}.g
REMOVAL AND INSTALLATION |

Pre-removal Operation:

® Raise and suspend the engine
so that the engine is no longer
resting on the engine mount.

Post-installation Operation
® | ower the engine.

*30 - 40 Nm 30-45Nm  *45_60 Nm
22 - 29 ft.lbs. 22 -33ftlbs. 33-43ft.lbs.

: *45_ 60 Nm
D 3343 ft.Ibs.

*45—60 Nm
33-43ft.Ibs.

43-58 ft.Ibs.

60-80Nm V . : 01P0067
43 - 58 ft.Ibs.

Removal steps

1. Front roll stopper bracket and engine
connection bolt

. Rear roll stopper bracket and engine

connection bolt :

. Center member installation bolts {front side)

. Center member installation bolts (rear side)

. Center member :

. Frontroll stopper bracket

. Rear roll stopper bracket

. Collar ' E NOTE
. Bushing (upper side) (1) Reverse the removal procedures to reinstall.
Bushing (lower side) . (2) ®»a:Referto “Service Points of Installation”.
Damper <Seden models> (3) Thefasteners marked * should be temporarily tightened
' before they are finally tightened once the total weight of
the engine has been placed on the vehicle body.

»>a

—0OVONOGOAW N

_
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| INSPECTION

® (Check each insulator for cracks or damage.
e Check each bracket for deformation or damage.

SERVICE POINT OF INSTALLATION NO9GDAP1
6. INSTALLATION OF FRONT ROLL STOPPER BRACKET

(1) Install the front roll stopper bracket so that the part -
where the round hole is made is facing the front of the
vehicle.

Forward

-

Round hole

01L0035

{2) On an M/T vehicle, temporarily tighten the front roll

g{ggé;‘?'{)racket stopper bracket bolt nut. Then, after the total weight-of

the engine has been placed on the vehicle body, finish

- tightening the nut with the distance between the lower

edge of the bracket and the center hole of the insulator
set as specified.

|

63 —-65mm
(25-26in))

\

01P0106
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ENGINE <1.6L Engine> — Engine Assembly

ENGINE ASSEMBLY
REMOVAL AND INSTALLATION |

Pre-removal Operation

® Eliminating Fuel Pressure in Fuel
Lines (Refer to GROUP 14 — Service
Adjustment Procedures.)

® Removal of Engine Hood

® Draining Engine Coolant
(Refer to GROUP 7 — Service
Adjustment Procedures.)

® Removal of Trarisaxle Assembly
(Referto GROUP 21 — Transaxle
Assembly.)

® Removal of Radiator Assembly
{(Refer to GROUP 7 — Radiator.)

»>a

NookwWNd

Removal steps

Connection for accelerator cable
Connection for brake booster vacuum hose
Connection for vacuum hoses

Connection for high-pressure fuel hose
O-ring

Connection for fuel return hose
Connection for heater hose

Post-installation Operation

® [nstallation of Radiator Assembly
(Refer to GROUP 7 — Radiator.)

® Installation of Transaxle
Assembly (Refer to GROUP 21 —

- Transaxle Assembly.)

e Refilling Engine Coolant (Refer
to GROUP 7 — Service Adjustmen
Procedures.) o

® |nstallation of Engine Hood

01P0102

NOSSA-B
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9-89

. Connection for oxygen sensor
. Connection for engine coolant temperature

sensor

. Connection for engine coolant temperature

gauge unit

. Connection for engine coolant temperature

switch <Air conditioner>

. Connection for injector

. Connection for ignition coil

. Connection for power transistor

. Connection for vacuum hoses

. Connection for ISC motor

. Connection for EGR temperature sensor

<California>

01P0104

18. Connection for detonation sensor <T/C>
19. Connection for throttle position sensor
20. Connection for crankshaft angle sensor
21. Control wiring harness

NOTE

(1) Reverse the removal procedures to reinstall.
(2) wa:Refer to “Service Points of Ihstallation™.
(3) I Non-reusable parts
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35-45Nm
25 - 33 ft.Ibs.

34
45— 60 Nm
33-43ft.lbs,

#4560 Nm
33-43ft.lbs.

32. Connection for front roll stopper
33. Connection for rear roll stopper
+*» »« 34 Engine assembly

01A0167

%50 — 65 Nm
3647 ft.lbs. B

23-27Nm
17 - 20 ft.Ibs.

*50 — 65 Nm
3647 ft.Ibs.

17-26 Nm
12-19 ft.lbs.

[ S

R z\ '
/

*90- 110 Nm
65 — 80 ft.Ibs.
20—30 Nm 33
14 - 22 ft.lbs. -
30-40Nm
*45 - 60 Nm 28M 22-29ft.Ibs. 01P0108
33-43ft.Ibs.
" Removal steps
22. Connection for oil pressure switch (Power
steering)
'23. Connection for alternator
24. Clamp ‘
25. Connection for oil pressure switch
-« e 726 Connection for air conditioner compressor
- «» »a 27 Connection for power steering oil pump
28. Seif-locking nut NOTE
29. Gasket {1} Reverse the removal procedures to reinstall.
30. Bracket (2) <« Referto “Service Points of Removal”.
- 31. Engine mount bracket (3) 4 Referto “Service Points of Installation”.

(4) M Non-reusable parts
{b) 'The fasteners marked * should be temporarily tightened
before they are finally tightened once the total weight of
~ the engine has been placed on the vehicle body.
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SERVICE POINTS OF REMOVAL | © NoossoE1
26. REMOVAL OF AIR CONDITIONER COMPRESSOR

Disconnect the connection of the air conditioner compres-
sor, and then remove the compressor (with the hose
attached) from the compressor bracket.

NOTE _

Suspend the removed air conditioner compressor (by using
wire or similar material) at a place where no damage will be
caused during removal/installation of the engine assembly.

27. REMOVAL OF POWERvSTEER|NG OlL PUMP
" Remove the oil pump (with the hose attached).

NOTE : .

Suspend the removed oil pump (by using wire or similar
material) at a place where no damage will be caused during
removal/installation of the engine assembly.

01A0095

31. REMOVAL OF ENGINE MOUNT BRACKET

(1) Attach wire or similar material to the engine hook, and
then suspend (to the extent that there is no slackness
of the wire) by using a chain block or similar arrange-
ment. ' '

(2) Remove the engine mount bracket.

34. REMOVAL OF ENGINE ASSEMBLY

(1) Check to be sure that all cables, hoses, harness
connectors, etc. are disconnected from the engine.

(2) Lift the chain block slowly to remove the engine
assembly upward from the engine compartment.

SERVICE POINTS OF INSTALLATION N09SDAM
'34. INSTALLATION OF ENGINE ASSEMBLY

Install the engine assembly. When doing so, check carefully
to be sure that all pipes and hoses are connected, and that
none are twisted, damaged, etc.

27. INSTALLATION OF POWER STEERING OIL PUMP / 26.
AIR CONDITIONER COMPRESSOR

Adjust belt tension.
(Refer to P.9-81.)

1. INSTALLATION AND ADJUSTMENT OF ACCELERATOR
CABLE

~ Refer to GROUP 14 — Service Adjustment Procedures.
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'CAMSHAFTS AND CAMSHAFT OIL SEALS S
REMOVAL AND INSTALLATION

Post-installation Operation
® Engine Adjustment

(Referto P.9-79.)
_ 25-35Nm
2 3tibs 2-3ftlbs :
19-21 Nm
14-15 ft.Ibs.

10-13 Nm
7-9 ft.Ibs.

19-21 Nm
14-15 ft.lbs.

156-22 Nm
11-16 ft.lbs.

80-100 Nm
58 — 72 ft.Ibs.

Removal steps

»«4 1. Connection for accelerator cable
«» »¢ 2 Timing belt
. Center cover '
. Connection for breather hose
. Connection for PCV hose
. Connection for spark plug cables
. Rocker cover
. Semi-circular packing
. Throttle body stay
#»« 10. Crankshaft angle sensor
- 11. Exhaust camshaft sprocket
- 12. Intake camshaft sprocket
*» »« 13 Camshaft oil seals
*» »« 14 Front camshaft bearing caps
+» »4 15 Camshaft bearing caps

»>€
»>a

OCO~NOA_W

' NOTE
+» »« 16. Rear camshaft bearing cap (R.H.) (1) Rev
: erse the removal procedures to reinstall.
*» »« 17/ Rear camshaft bearing cap {L.H.) (2) «» Referto ” SerwcepPomts of Removal”

®»« 18. Exhaust camshaft _ (3) ®we:Referto “Service Points of Installation”.
»« 19 Intake camshaft (4) IM: Non-reusable parts
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SERVICE POINTS OF REMOVAL NoszEAB
2. REMOVAL OF TIMING BELT
Refer to P.9-112.

11. REMOVAL OF EXHAUST CAMSHAFT SPROCKET /12.
INTAKE CAMSHAFT SPROCKET

(1) Usmg a wrench at the hexagonal part of the camshaft,
(to prevent the crankshaft from turning), loosen the
camshaft sprocket bolt. .

(2) Remove the camshaft sprockets.

13. REMOVAL OF CAMSHAFT OIL SEALS
Remove the oil seals using a screwdnver or similar tool.

Caution
Take care not to damage front camshaft bearing cap
and camshaft.

14.15. 16. 17. REMOVAL OF CAMSHAFT BEARING CAPS

(1) Loosen the bearing cap installation bolts in two or three
steps.

(2) Remove the bearing cap.
- NOTE o
If the bearing cap is d|fflcult to remove, use a plastic
hammer to gently tap the rear part of the camshaft, and
then remove.

Plastic hammer




9-94 ENGINE <1.6L Engine> — Camshaft and Camshaft Oil Seals

Intake side

Fig

Slits

Exhaust side

01A0048

MD998306

MD298307

QOil seal

Camshaft

6EN012

SERVICE POINTS OF INSTALLATION N09ZDAE

19. INSTALLATION OF INTAKE CAMSHAFT / 18. EXHAUST
CAMSHAFT .

(1) Install the camshafts on the cylinder head.

Caution

"~ Be sure not to mistake the intake side and the
exhaust side. There are slits for crank angle sensor
drive in the rear end of the intake camshaft.

NOTE
Install new camshafts using the following procedure.

(1) Remove the rocker arms. ,

(2) Lay the camshafts on the cylinder head and install
the bearing caps.

(3) Check that the camshaft can be easily turned by
hand. ‘

(4) After checking, remove the bearing caps and the
camshafts, and install the rocker arms.

(2) The camshaft's dowel pins should be at the positions
shown in the illustration.

17.16. 15. 14. INSTALLAT_ION OF CAMSHAFT BEARING
CAPS
Tighten the bearing cap installation bolts to the specified
torque in two or three steps. ,
Caution
Tighten uniformly, otherwise the rocker arms will not
be straight. :

13. INSTALLATION OF CAMSHAFT OIL SEALS

Using the special tool, press in the oil seal as shown in the
illustration.

NOTE ‘

Apply a coating of oil to the outer circumference of the
guide. : .
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10. INSTALLATION OF CRANKSHAFT ANGLE SENSOR

g/l‘:t“er‘gsiézark at (1) Align the mating mark (punch mark) on the housing of
T the crank angle sensor with the mating mark (notch) in
N the plate. '
0 (2) Install the crank angle sensor to the engine.

Caution - ,
When tightening the nut of the crankshaft angle
sensor, make sure that the crank angle sensor does
not turn.

160296 (3) Check that the igniti'on t'iming is set at the standard

Mating mark at
housing side

value. (Refer to- GROUP 8 — Ignition System.)

8. INSTALLATION OF SEMI-CIRCULAR PACKING

Apply sealant : Install. the semi-circular packing to th'e, cylinder head, and

1(04’?””; o _ 1(% mm apply a coating of the specified sealant where shown in the
o ‘ = " illustration. :
Specified sealant: MOPAR Part No. 4318034 or equiva-

lent

Cylinder
head
Apply sealant

Semi-circular packing 01A0046

7. INSTALLATION OF ROCKER COVER

Apply a coating of the specified sealant where shown in the
iltustration, and then install the rocker cover to the cylinder
head assembly.

Specified sealant: MOPAR Part No. 4318034 or equiva-
lent :

Apply sealant '

01A0047

2. INSTALLATION AND ADJUSTMENT OF TIMING BELT
Refer to P.9-112.

1. ADJUSTMENT. OF ACCELERATOR CABLE
Refer to GROUP 14 — Service Adjustment Procedures.
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OIL PAN AND OIL SCREEN
REMOVAL AND INSTALLATION

Pre-removal Operation
® Draining Engine Qil
{Referto P.9-79))

Post-installation Operation
e Refilling Engine Qil
(Referto P.9-79.)

Removal steps

- Drain plug
QOil return pipe <T/C>
Gasket <T/C>

. Oil pan

. Oil screen

. Oil screen gasket

- &

ooswN =

NOTE
(1} Reverse the removal procedures 1o reinstall.

NOSHA-B

11-16 ft.lbs.

15-22 Nm
11-16 ft.lbs.

MD998727 —__|MD

010583 & \ 01L0584

{(2) <«®:Referto “Service Points of Removal”. 3545 Nm 0240002
(3) ®»e:Referto “Service Points of Installaﬂon 25 - 33 ft.Ibs.
(4) N Non-reusable parts
SERVICE POINT OF REMOVAL NOSHBAF1

4. REMOVAL OF OIL PAN

(1) Remove the oil pan mounting bolt.
(2) Drive the special tool into the gap between the cylinder
block and oil pan with a hammer.

Caution ,
Avoid using a screwdriver or punch to remove the
oil pan.

(3) Tap a brass bar applled to the edge of the special tool
with a hammer to separate the oil pan from the cylinder
block.

INSPECTION

® Check the oil pan for damage and cracks. Replace if faulty.
e Check the oil screen for clogging. damage and cracks.
Replace if faulty.
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SERVICE POINT OF INSTALLATION J——
4. INSTALLATION OF OIL PAN -

(1) Remove all sealant from the oil pan and cylinder block
with a scraper, etc.

(2) Degrease the. areas to be coated with sealant and
mating surfaces.

01R0609

(3) Apply the specified sealant around the surface of oil pan
as specified in illustration.

Speclfled sealant: MITSUBISHI GENUINE PART No.
MZ100168 or equwalent

w
4mm (.161n.)
Sealant diameter

Groove "I Hole of bolt

1EN226

{4) Assemble oil pan to cylinder block within 15 mmutes
after applying the sealant.
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ENGINE <1.6L Engine> — Cylinder Head Gasket <N/A>

CYLINDER HEAD GASKET <N/A>
REMOVAL AND INSTALLATION

Pre-removal Operation

® Draining Engine Coolant-
(Refer to GROUP 7 — Service
Adjustment Procedures.)

o pe 1
»e 2

—_—
—_O0OWoONOOT~W

o e 12

—_—
W

Removal steps

Radiator assembly
Connection for accelerator cable

. Connection for air flow sensor

. Air intake hose

. Air cleaner assembly

. Breather hose

. PCV hose

. Connection for water bypass hose

. Connection for heater hose

. Connection for vacuum hose

. Connection for brake booter vacuum hose

Connection for high-pressure fuel hose

. O-ring
. Connection for fuel return hose

NOTE

{1) Reverse the removal procedures to reinstall.

01P0101

(2) <«»:Referto “Service Points of Removal”.

(3) wWe:Referto “Service Points of Installation”.

{4) IM: Non-reusable parts

NO0SJA-B
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26

25-35Nm
2-3ft.lbs.

Removal steps

15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

Connection for oxygen sensor

Connection for engine coolant temperature
sensor '

Connection for engine coolant temperature
gauge unit

Connection for engine coolant temperature
switch <Air conditioner>

Connection for injector

Connection for ignition cail

Connection for power transistor
Connection for ISC motor

Connection for EGR temperature sensor
<California> : .
Connection for throttle position sensor

01P0O103

25. Connection for crankshaft angle sensor
26. Center cover

27. Connection for spark plug cable assembly
28. Control wiring harness

NOTE )
Reverse the removal procedures to reinstall.
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Post-installation Operation

® Replenishing Engine Coolant
(Refer to GROUP 7 — Service
Adjustment Procedures.)

® Engine Adjustment
(Referto P.9-79.)

<Hot engine>
100—- 110 Nm
72 — 80 ft.lbs.

25-35Nm

<Cold engine>
90 — 100 Nm
65 — 72 ft.Ibs.

30-40 Nm
22 - 29 ft.lbs.

18- 22 ft.Ibs.

20-30 Nm
.14 -22 ft.Ibs.

01P0039

Removal steps

«» »4 23 Timing belt
»« 30. Rocker cover
»« 31. Semi-circular packing
" 32. Self-locking nut
33. Gasket

! NOTE
34. Tension rod ~
h (1) Reverse the removal procedures to reinstall.
<+ »a 35 Cylmder heag aSSimbly {2) «»:Referto “Service Points of Removal”.
»« 36. Cylinder head gasket (3) »e:Referto “Service Points of Installation”.
~{4) I Non-reusable parts
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SERVICE POINTS OF REMOVAL ' No9.JBAJO
1. REMOVAL OF RADIATOR ASSEMBLY '

Refer to GROUP 7 — Radiator.
12. DISCONNECTION OF HIGH- PRESSURE FUEL HOSE

Caution :
Cover the hose connection W|th rags to prevent splash
-of fuel that could be caused by some residual pressure
in the fuel pipe line.

For information concerning the bleeding of the residual
pressure, refer to GROUP. 14 — Service -Adjustment
Procedures.

29. REMOVAL OF .TIMING BELT
Refer to P.9-112.

/‘/ - 35.REMOVAL CYLINDER HEAD ASSEMBLY =

W @1\ Using the special tool, loosen the bolts in the order shown

é%g) in the illustration (in 2 or 3 cycles) and remove. Then
remove the cylinder head assembly. B

MD998051
117 U\ o {
ol
5 «.‘” V iy
O K NG

( t /Oj

01A0037

Front of engine » :
Intake side

Exhaust side
01R0391

SERVICE POINTS OF INSTALLATION N03JDDGO
36. INSTALLATION OF CYLINDER HEAD GASKET

(1) Use a scraper to clean the gasket surface of the cylinder
block.

Caution '
Take care that no foreign material gets into the
cylinder, or into coolant passages or oil passages.

01R0417




9-102 ENGINE <1.6L Engine> — Cylinder Head Gasket <N/A>

L

Identn‘lcatlon )
mark

01A0038

Front of engine
Intake side nd

Exhaust side

01R0391

Apply sealant .
10 mm 10 mm
(41in) Ly e (4 in)

Apply
sealant

Cylinder head " Semicircular
packing

01A0046

(2) Make sure that the gasket has the proper identification
mark for the engine.

(3) Lay the cylinder head gasket on the cylinder block with
the identification mark at the front top.

35. INSTALLATION OF CYLINDER HEAD ASSEMBLY

(1) Use a scraper to clean the gasket surface of the cylinder
head assembly.

Caution
Take care that no foreign material gets into the
coolant passages or oil passages.

(2) Using the special tool and a torque wrench, tighten the
bolts to the specified torque in the order shown in the
illustration (in two or three cycles).

Caution
Install the head bolt washers as shown in the
illustration.

31. APPLICATION OF SEALANT TO SEMI-CIRCULAR PACK-
ING

Apply a coating of the specified sealant to the semi- C|rcular
packing and the cylinder head top surfaces.

Specified sealant: MOPAR Part No. 4318034 or equiva-
lent
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10 mm 10 mm
(4 in.) Apply sealant (4 in.)
01A0047
Delivery pipe

V
//"/IIIIIIII//IIII/

High pressure O-ring -
hose
03A0079

30. INSTALLATION OF ROCKER COVER

Apply a coating of the specified sealant where shown in the
illustration, and then install the rocker cover to the cylinder
head assembly.

Specified sealant: MOPAR Part No. 4318034 or equiva-
lent

29. INSTALLATION AND ADJUSTMENT OF TIMING BELT

Refer to P.9-112:

12. CONNECTION OF HIGH-PRESSURE FUEL HOSE

When connecting the high-pressure fuel hose to the
delivery pipe, apply a coating of gasoline to the hose union,
and insert so that the O-ring is-not damaged.

2. ADJUSTMENT OF ACCELERATOR CABLE

Refer to GROUP 14 — Service Adjustment Procedures.

. INSTALLATION. OF RADIATOR ASSEMBLY

Refer to GROUP 7 — Radiator.
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ENGINE <1.6L Engine> — Cylinder Head Gasket <T/C>

CYLINDER HEAD GASKET <T/C>

REMOVAL AND INSTALLATION

- |Pre-removal Operation

® Removal of Engine Coolant
(Refer to GROUP 7 — Service
Adjustment Procedures.)

- e 1
»e 2

OCONOOTAW

10.
11.

13,
14.

Removal steps

Radiator assembly
Connection for accelerator cable

. Connection for air flow sensor

. Breather hose

. Connection for purge hose

. Airhose E

. Air hose A

. Connection for air by-pass hose
. Airintake hose

Air cleaner assembly
PCV hose

. Connection for water bypass hose

Connection for heater hose
Connection for vacuum hose

01P0100

15. Connection for vacuum hose

NOSJA-C

16. Connection for brake booster vacuum hose

+*» »« 17 Connection for high-pressure fuel'hose

18. O-ring
19. Connection for fuel return hose
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20.
21.

22.
23.

24,
25,
26.
. 27.
28.

Connection for oxygen sensor :
Connection for engine coolant temperature
sensor

Connection for engine coolant temperature
gauge unit

Connection for engine coolant temperature
switch <Air conditioner>

Connection for injector

Connection for ignition coil

Connection for power transistor
Connection for ISC motor

Connectionfor EGR temperature sensor
<California> .

22
23

4-6Nm
3-4ftlbs.

01P0105

29. Connection for detonation sensor

30. Connection for throttle position sensor
31. Connection for crankshaft angle sensor
32. Center cover ,

33. Connection for spark plug cable assembly
34. Control wiring harness

NOTE » :

(1) * Reverse the removal procedures to reinstall.
(2) <«»:Referto “Service Points of Removal”.
(3) w4 Refer to “Service Points of.Installation”.
{(4) IM: Non-reusable parts
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Post-installation Operation

® Replenishing Engine Coolant
(Refer to GROUP 7 — Service
Adjustment Procedures.)

® Engine Adjustment
{Referto P.9-79.)

25-35Nm 37

2-3ft.lbs.

<Hot engine>
100-110 Nm
72 — 80 ft.lbs.

28 -34 Nm
20— 25 ft.Ibs.

<Cold engine>
90 - 100 Nm
65 -72ft.Ibs.

12-15Nm
9-11ft.ibs. 35-55Nm

25— 40 ft.Ibs.

20-30Nm ;;i.'» 25-30 Nm

14-22ftlbs. 18 - 22 ft.Ibs.
3040 Nm
22 29 ft.Ibs. 01P0040
6 — 10 ft.Ibs.

Removal steps

<« »«¢ 35 Timing belt

®»@ 36. Rocker cover

»« 37. Semi-circular packing
38. Heat protector B
39. Eye bolt
40. Gasket
471. Connection for water pipe B

- 42, Self-locking nut

43. Gakset
44 Connection for oil return pipe
45. Gasket ‘
46. Tension rod NOTE
«» »e 47 Cylinder head assembly y -
: (1) Reverse the removal procedures to reinstall.
»« 48. Cylinder head gasket - (2) < Referto “Service Points of Removal”.

(3) - w4 Referto “Service Points of Installation”.
{4} IM: Non-reusable parts
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SERVICE POINTS OF REMOVAL NoSJBAJ1
1. REMOVAL OF RADIATOR ASSEMBLY

Refer to GROUP 7 — Radiator.
17. DISCONNECTION OF HIGH-PRESSURE FUEL HOSE

Caution . ‘
Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressur
in the fuel pipe line. :

For information concerning the bleeding of the residual
pressure, refer to GROUP 14 — Service Adjustment
Procedures." :

35. REMOVAL OF TIMING BELT
Refer to P.9-112.

~, \(,/A/ - 47. REMOVAL CYLINDER HEAD ASSEMBLY
: Bl N 4/ ' Using the special tool, loosen the bolts in the order shown

)‘ \é/[g) in the illustration (in 2 or 3 cycles) and remove. Then
Zr9s | remove the cylinder head assembly. _ .

. :
Z\"\ st
, " 4 " ; . "{ ,
( LR 27
A NS S
877 (7D
ntake Sidgront of engine =

Exhaust side
' 01R0391

SERVICE POINTS OF INSTALLATION NoJDDG1
48. INSTALLATION OF CYLINDER HEAD GASKET

(1} Use a scraper to clean the gasket surface of the cylinder
block. ‘ :

Caution . y
Take care that no foreign material gets into the
cylinder, or into coolant passages or oil passages.

01R0417
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(2) Make sure that the gasket has the proper identification

V. mark for the engine.

(3) Lay the cylinder head gasket on the cylinder block wrth
the |dent|f|cat|on mark at the front top.

|dentification

mark ‘ Lﬁ/

01A0038

47. INSTALLATION OF CYLINDER HEAD ASSEMBLY

(1) Use a scraper to clean the gasket surface of the cylinder
" head assembly.

Caution
Take care that no foreign materlal gets into the
coolant passages or oil passages.

(2) Using the special tool and a torque wrench, t|ghten the
bolts to the specified torque in the order shown in the
illustration (in two or three cycles).

Caution _
Install the head bolt washers as shown in the
illustration.

Front of engine mip
Intake side :

Exhaust side

01R0391
- 37. APPLICATION OF SEALANT TO SEMI-CIRCULAR PACK-
Apply sealant ING
(1_2 mr)n - [ (1_91 mr)n Apply a coating of the specified sealant to the seml—CIrcuIar
packing and the cylinder head top surfaces.

Specified sealant: MOPAR Part No. 4318034 or equiva-
lent ‘

Apply
* sealant
Cylindér head " Semi-circular
packing
01A0046
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9-109

10 mm © 10 mm
(4 in.) Apply sealant (4 in)
01A0047
Delivery pipe

%
%!//II/I/I/IIIIA

High pressure ,
hose
0340079

36. INSTALLATION OF ROCKER COVER

Apply a coating of the specified sealant where shown in the
illustration, and then install the rocker cover to the cylinder
head assembly.

Specified sealant: MOPAR Part No. 4318034 or equiva-
lent ‘

35. INSTALLATION AND ADJUSTMENT OF TIMING BELT

.Refer to P.9-112.

17. CONNECTION OF HIGH-PRESSURE FUEL HOSE

2.

1.

When connecting the high-pressure fuel hose to the
delivery pipe, apply a coating of gasoline to the hose union, -
and insert so that the O-ring is ‘not damaged.

'ADJUSTMENT OF ACCELERATOR CABLE

Refer to GROUP 14 — Service Adjustment Procedures..
INSTALLATION OF RADIATOR ASSEMBLY
Refer to GROUP 7 — Radiator.
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CRANKSHAFT PULLEY . ’ B NOSZE-B
REMOVAL AND INSTALLATION

Pre-removal Operation
® Removal of Under Cover

Post-installation Operation
{® Instaliation of Under Cover

20-30 Nm
14— 22 ft.Ibs.

110-130 Nm
80 — 94 ft.lbs.

01P0034

Removal steps

»« 1. Drive belt (Alternator)
*» »« 2 Crankshaft pulley

NOTE

(1) Reverse the removal procedures to reinstall.
(2) <> Referto “Service Points of Removal”.
(3) »4:Refer to “Service Points of Installation”.
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9-111

01A0171

rive bel c
ey

01A0172

/@
(R

SERVICE POINTS OF REMOVAL
2. REMOVAL OF CRANKSHAFT PULLEY ‘
(1) Using the special tool and a disused drive belt, stop the
rotation of the crankshaft pulley.

. Caution
1. This drive belt will be damaged. Do Not use the
engine’s drive belt. :
2. Never use a damaged drive belt.

(2) Remove the crankshaft sprocket bolts.
(3) Remove the crankshaft pulley bolts, and remove the
crankshaft pulley. '

SERVICE POINTS OF INSTALLATION
2. INSTALLATION OF CRANKSHAFT PULLEY -

(1) Using the special tool and a disused drive belt, stop the
rotation of the crankshaft pulley. '

(2) Tighten the crankshaft sprocket bolt to the specified
torque.

1. INSTALLATION OF DRIVE BELT
Refer to P.9-81.

NOSZFAA

NO9ZHAA
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TIMING BELT
REMOVAL AND INSTALLATION

Pre-removal Operation
® Removal of Under Cover

8— 10 Nm
6 —7 ft.Ibs.

0-30Nm

Removal steps

. Bracket

. Engine mount bracket

. Drive belt {alternator) "

. Drive belt {power steering)
Tensioner pulley bracket

. Drive belt (air conditioner)
. Water pump pulley

. Crankshaft pulley

-
-«

-

_\ .
COOMNOTTBWN =

—_
—_

. Center cover
. Breather hose
. PCV hose

—_ s
O WN

. Rocker cover

23-27Nm
17 - 20 ft.Ibs.

14 - 22 ft.lbs. 10-12Nm
7 -9ft.lbs.

. Timing belt front upper cover
. Timing belt front lower cove

. Connection for spark plug cables

NO9KA-B

*50 — 65 Nm
3647 ft.Ibs. #5065 Nrn
\ 3647 ftlbs. .
45-60 Nm : 2
*90—-110 Nm

33— 43 ft.Ibs.
N o— 65—80ft.Ibs.

12-19 ft.Ibs.

07P0O107

01A0436

16. Semi-circular packing
17. Plug rubber

- 18. Auto tensioner
- 19. Timing belt

20. Tensioner pulley
21. Tensionerarm
22. ldler pulley

- 23. Camshaft sprocket

24. Oil pump sprocket

25. Crankshaft sprocket bolt

26. Special washer

27. Crankshaft sprocket

28. Flange

29. Spacer

30. Timing belt rear right cover

31. Timing belt rear left cover (upper)
32. Timing belt rear left cover (lower)
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25-3.5Nm
2 -3ft.lbs.

Post-installation Operation
e |nstallation of Under Cover
® Engine Adjustment

(Refer to P.9-79.)

80-—100 Nm
56 — 72 ft.lbs.

43-55Nm
31— 40 ft.Ibs. ‘
3042 Nm
22 - 30 ft.Ibs.

01P0098

20-27Nm
14 — 20 ft.1bs. 50-60 Nm

110-130 Nm _ Ibs.
80-94ftlbs, o 43ftlbs

Installation steps

32. Timing belt rear left cover {lower) »<« 15 Rocker cover
31. Timing belt rear left cover {upper) 14. Connection for spark plug cables
30. Timing belt rear right cover 13. PCV hose
29. Spacer 12. Breather hose

»«4 28 Flange 11. Center cover .

»« 27. Crankshaft sprocket »« 10. Timing belt front lower cover
26. Special washer »€ 9. Timing belt front-upper cover
25. Crankshaft sprocket boft »« 3. Crankshaft pulley
24. Qil pump sprocket 7. Water pump pulley

»« 23. Camshaft sprocket »e 6. Drive belt (air conditioner)
22. |dler pulley 5. Tensioner pulley bracket

»« 18, Auto tensioner . »« 4. Drive belt {power steering)
21. Tensionerarm »« 3. Drive beit (alternator)

»« 20. Tensioner pulley 2. Engine mount bracket

»« 19 Timing belt 1. Bracket

»e Adjustment of timing belt tension
17. Plug rubber NOTE

»4 16. Semi-circular packing - (1) <«®:Referto’ Serwce Points of Removal”.

(2) wa:Refer to “Service Points of Installation”.

(3) The fasteners marked * should be temporarlly tlghtened
before they are finally tightened once the total weight of
the engine has been placed on the vehicle body.
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0400027

Exhaust . Intake cam-
cam shaft Dowel pin shaft sprocket
sprocket Cylinder

= Nl head
4 D N\ upper
- side

Crankshaft = Qil pump

sproket 01A0051

sprockek | -

R T = I

6ENO0156

SERVICE POINTS OF REMOVAL

2.

18.

19.

NOSKBDH
REMOVAL OF ENGINE MOUNT BRACKET

(1) With a wooden block placed against the oil pan part of
the engine, jack up the vehicle.

Caution
Jack up gently, so as not to apply a load to the
various parts.

(2) Remove the engine mount bracket.

REMOVAL OF DRIVE BELT

Before removing the drive belt, loosen the water pump
pulley mounting bolts. ‘

REMOVAL OF CRANKSHAFT PULLEY
Refer to P.9-110.

REMOVAL OF AUTO TENSIONER

(1) Tumn the crankshaft clockwise and align the timing

marks so as to bring the No. 1 cylinder to compression
top-dead-center position.
At this time the timing marks of the camshaft sprocket
and the upper surface of the cylinder head should
coincide, and the dowel pin of the camshaft sprocket
should be at the upper side. ’

Caution
The crankshaft must always be rotated clockwise.

(2) Remove the auto tensioner. -

REMOVAL OF TIMING BELT

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

Caution , _

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

If there is oil or water on each part, check the front case

oil seals, camshaft oil seal and water pump for leaks.
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Separation

7EN207

Separation

Rounded belt side

Abnormal wear
{fluffy canvas fiber) 7EN208

23. REMOVAL OF. CAMSHAFT SPROCKETS

(1) Using a wrench, hold the camshaft at its hexagon
(between the No. 2 and No. 3 journals) and remove the
camshaft sprocket bolt.

Caution , ,
Locking the camshaft sprocket with a tool damages
the sprocket.

(2) Remove the camshaft sprockets

INSPECTION voskeac
TIMING BELTS

The timing belts must be checked closely. Should the following
defects be evident, replace the belt with a new one. .

(1) Hardened back surface rubber :
Glossy, non-elastic, and so hard that no mark is produced
even when scratched by a fingernail.

) Cracked back surface rubber.
) Cracked or separated canvas.
) Cracked tooth bottom.
) Cracked side of belt.

(6) Abnormal wear on side.

NOTE :
Normal belt shouid have clear-cut sides as if cut with a
sharp knife.
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Rubber
exposed

_ Tooth missing and
canvas fiber exposed

6ENO0159

BEN0280
12 mm
— (47in)
6ENOQ161
Cushion
metal

Cushion metal

Plain washer

7EN209| -

(7) Abnormal wear on teeth

(8)

Initial stage:
Canvas on load side tooth flank worn (fluffy canvas
fibers, rubber gone and color changed to white, and
unclear canvas texture)

Last stage:
Canvas on load side flank worn down and rubber
exposed (tooth width reduced)

l\/I|SS|ng tooth

TENSIONER PULLEY AND IDLER PULLEY
(1) Turn the pulleys to check for possible binding, excessive

(2

play, and unusual noise. Replace the pulley if any of these
defects is evident.
Replace if there is a grease leak.

AUTO TENSIONER

(1)
(2)

Check the auto tensioner for possible leaks and replace as
necessary. _

Check the rod end for wear or damage and replace as
necessary. '

Measure the rod protrusion. If it is out of specification,
replace the auto tensioner.

Standard value: 12 mm (.47 in.)

Using a vise with soft jaws push in the auto tensioner rod.

If the rod can be easily retracted, replace the auto

tensioner. You should feel a fair amount of resistance when

pushing the rod in.

Caution

1. Clamp the auto tensioner in the vise so it maintains
a level position.



9-117

ENGINE <1.6L Engine> — Timing Belt

Plug
6ENO0281
Spacer
4=
Crankshaft Crankshaft
sprocket Flange BEN273|

SERVICE POINTS OF INSTALLATION
28. '

27.

23.

2. If the plug at the bottom of the auto tensioner

protrudes, apply a plain washer as illustrated to
prevent the plug from being in direct contact with
the vise.

NO9KDCG

INSTALLATION OF FLANGE
{nstall'the flange in correct direction as shown.

Caution

Pay special attention to the direction of the flange. If it
is installed in the wrong direction, a broken timing belt
could result. '

INSTALLATION OF CRANKSHAFT SPROCKET

Install the crankshaft sprocket in the correct direction as
shown. '

Caution :
Pay special attention to the direction of the flange. If it
is installed in the wrong direction, a broken timing belt
could result. '

INSTALLATION OF CAMSHAFT SPROCKETS

Using a wrench, hold the camshaft at its hexagon (between
the No. 2 and No. 3 journals) and tighten the bolt to
specification. :

Caution
Locking the camshaft sprocket with a tool damages the
sprocket.
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Cushion <
metal /

Cushion metal

“ 6EN0162

Plug

B6EN0281

B6EN0154

Center bolt
Pinhole

tensioner

BEN0282 |

6EN0283

ENGINE <1.6L Engine> — Timing Belt

18. INSTALLATION OF AUTO TENSIONER

(1) If the auto tensioner rod is in its fully extended position,
reset it as follows.

(» Keep the auto tensioner level and, in that position,
clamp it in the vise with soft jaws.

If the plug at the bottom of the auto tensioner
protrudes, apply a plain washer as illustrated to
prevent the plug from being in direct contact with
the vise.

(@ . Push in the rod little by little with the vise until the
set hole @ in the rod is aligned with that @ in the
cylinder. -

® Inserta wire [1.4 mm (.055 in.) in diameter] into the
set holes. : _
@ Unclamp the auto tensioner from the vise.

(2) Install the auto tensioner.

“Caution ,
Leave the wire installed in the auto tensioner.

20. INSTALLATION OF TENSIONER PULLEY

(1) Install the tensioner pulley onto the tensioner arm.
{2) Locate the pinhole in the tensioner pulley shaft to the
left of the center bolt. Then, tighten the center bolt
finger-tight. - ' :
Caution
Leave the wire installed in the auto tensioner.
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Camshaft sprocket
. Dowel
Intake  pin

Dowel  Eynhaust
pin

Cylinder head
(upper) -

Timing marks
6EN0284

Dowel pin

Timing mark \’\NQ/‘/ Timing mark

6EN0115

6EN0302

19. INSTALLATION OF TIMING BELT
(1) Turn the two sprockets so that their dowel pins are

located on top. Then, align the timing marks facing each
other with the top surface of the cylinder head. When
you let go of the exhaust camshaft sprocket, it will
rotate one tooth in the counter-clockwise direction. This
should be taken into account when installing the timing
belt on the sprockets.

NOTE

The same camshaft sprocket is used for the intake and
exhaust camshafts and is provided with two timing
marks.

When the sprocket is mounted. on the exhaust cam-
shaft, use the timing mark on the right with the dowel
pin hole on top. For the intake camshaft sprocket, use
the one on the left with the dowel pin hole on top.

(2) Align the crankshaft sprocket timing marks.
(3) Align the oil pump sprocket timing marks.
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. Camshaft sprocket
Exhaust
s

Intake

Tensioner
pulley

Crankshaft

Qil pump
- sprocket sprocket
6ENO0173

Auto
tensioner

6ENO0175

o

6EN0285

(4)

Install the timing belt around sprockets as follows.

() Install the timing belt around the tensioner pulley
and crankshaft sprocket and secure the timing belt
onto the tensioner pulley with your left hand.

(@ Pulling the belt with your right hand, install it around
the oil pump sprocket.

" Install the belt around the idler pulley.

® |
@ Install it around the intake camshaft sprocket.
®

Turn the exhaust camshaft sprocket one tooth
clockwise to align its timing mark with the cylinder
head top surface [see illustration in step (1)]. Then, -
pulling the belt with both hands, install it around the
exhaust camshaft sprocket.

Gently raise the tensioner pulley as shown by the
arrow, so that the belt does not sag, and temporarily
tighten the center bolt.

©)

e ADJUSTMENT OF TIMING BELT TENSION

(1)

(2)

(6)

After turning the crankshaft 1/4 turn counterclockwise,
turn it clockwise to move the No. 1 cylinder to top dead
center.

Loosen the center bolt, and then, as shown in the
illustration, attach the special tool and a torque wrench
and apply a torque of 2.6 — 2.8 Nm (1.88 — 2.03 ft.Ibs.).
If the body interferes with the special tool and the
torque wrench, use a jack to slightly raise the engine
assembly. '

NOTE :
Use a torque wrench that is capable of measurement
within a range of 0 — 3 Nm (0 — 2.2 ft.lbs.).

Holding the tensioner pulley with the special tool and
torque wrench, tighten the center bolt to specification.
Screw the special tool into the engine left support
bracket until its end makes contact with the tensioner
arm. At that point, screw the special tool some more
and then remove the set wire attached to the auto
tensioner.

Remove the special tool.

‘Rotate the crankshaft two complete turns clockwise

and leave it as is for about 15 minutes. Then, measure
the auto tensioner protrusion “A” {distance between -
the tensioner arm and auto tensioner body) to ensure
that it is up to specification.

Standard value: 3.8 — 45 mm (.15 — .18 in.)

If it is out of specification, repeat steps (1) through (6) .
until the specified value is obtained.
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(7) If the clearance “A" between the tensioner arm and the
auto tensioner body cannot be measured (when the
engine is mounted on the vehicle, for example), the
following alternative method may be used. -

(® Screw in the special tool until its end makes contact
with the tensioner arm.

(@ Starting with that position, screw in the special tool
some more to retract the auto tensioner push rod
while counting the number of turns of the tool
makes - until the tensioner arm is brought into
contact with the auto tensioner body.

tension Make sure that the number of turns the special too!

er .

gPody makes conforms with the standard value.

Standard value: 2.5 — 3 turns

11A0104 1AQ105

(8) Install the rubber plug to the timing belt rear cover.

J

~

T
T
!

1]

/

h

j///
. 6ENO176
16. APPLICATION OF SEALANT ON SEMI-C_IRCULAR PACK-

Apply sealant. ING
Apply sealant on the periphery of the semi-circular packing.

Specified sealant: MOPAR Part No. 4318034 or equiva-
- lent

DEN230

Apply sealant
to this area.

- 10 mm
Semi-circular {4in.)

packing
Cylinder head

3EN0044




9-122 ENGINE <1.6L Engine> — Timing Belt

15. APPLICATION OF SEALANT ON ROCKER COVER
Apply sealant to the areas indicated in the illustration.

Specified sealant: MOPAR Part No. 4318034 or equiva-
lent

Apply sealant

‘m.)
H Apply sealant ‘

6ENO0286

10. INSTALLATION OF TIMING BELT LOWER COVER / 9.
TIMING BELT UPPER COVER

The dimensions of the installation bolts for the timing
covers differ according to the installation location, so be
9|B sure not to install the bolts in the incorrect locations.

Thread diameter x
thread length mm (in.)
A:6x16(.24x.63)

B: 6x22(24x.87)
C:6x20(.24x.79)
D:6x28{.24x1.10)

01A0045

8. INSTALLATION OF CRANKSHAFT PULLEY
Refer to P.9-110. ‘
6. 4. 3. ADJUSTMENT OF DRIVE BELT TENSION
_Refer to P.9-81. '
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CAMSHAFT AND ROCKER ARMS * - |
'DISASSEMBLY AND REASSEMBLY

19-21Nm
14 - 15 ft.1bs.

80— 100 Nm
58 — 72 ft.lbs.

80-100 Nm
58 — 72 ft.Ibs.

Disassembly steps

»4 1. Crank angle sensor
2. Camshaft sprocket

»« 3. Bearingcap, rear
»« 4 Bearing cap, front
»¢ 5 Camshaftoil seal
»4 6. BearingcapNo.b5
»<«. 7 Bearing cap No. 2
»e 3 Bearingcap No. 4
®»<« 9 Bearingcap No. 3
»« 10. Camshaft

11. Rockerarm

12. Lash adjuster

13. Valve body

NOTE .

{1) Reverse the disassembly procedures to reassemble.
(2) w»4:Referto “Service Points of Reassembly”.

(3) IM: Non-reusable parts

6EN0287
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Journal

6ENO183

Lobe height

6EN0184

6EN0185

Intake camshéft

6EN0289

INSPECTION ' ’ NOSLCDC
CAMSHAFT

(1) Visually check the camshaft journal surfaces and replace if
damage or seizure is evident. .
If the journal is seized, check the cylinder head for possible
damage. Check also for clogged oil holes in the cylinder
head.

(2) Check cams for excessive wear and damage and replace if
defects are evident. Measure the lobe height and replace if
the limit is not reached.

Standard value:
Intake 35.200 mm (1.3858 in.)
Exhaust | 34.907 mm (1.3743 in.)
Limit:
Intake 34.700 mm (1.3661 in.)
Exhaust 34.407 mm (1.3546 in.)

ROCKER ARM .

(1) Visually check the roller and replace if dent, damage, or
seizure is evident.

(2) Check the roller for smooth rotation. Replace if it binds or
there is an excessive play.

(3) Check the valve contact surface for possible damage or
seizure and replace as necessary.

SERVICE POINTS OF REASSEMBLY NosLGAB
10. INSTALLATION OF CAMSHAFTS

(1) Apply engine oil to journals and cams of the camshafts.
(2) Install the camshafts on the cylinder head.
Use care not to confuse the intake camshaft with the
exhaust one. The intake camshaft has a slit on its rear
end for driving the crank angle sensor.

(3) Make also sure that the dowel pins on the camshaft
sprocket end are located on the top.
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N 4————Cap number

intake or exhaust

SENOIN

O 4~———Symbol identifying |

- Camshaft sprocket side
1

8 10

6

6ENO0192
. Qil seal
MD998306 MD998307
up

6ENO194

’ Dowel pin

Intake

camshaft

- 6EN0301

9. 8. 7. 6. 4. 3. INSTALLATION OF BEARING CAPS

(1) Bearing caps Nos. 2 to 5 are of the same shape. At
installation, check the markings on the caps to identify
the cap number and intake/exhaust identification sym-
bol. Only “L" or “R" is stamped on No. 1 bearing cap.

L: For intake camshaft side
R: For exhaust camshaft side

(2) Tighten the bearing caps in the order shown two to
three times by torquing progressively.
Tighten to specification in the final sequence.

(3) Make sure that the rocker arm is correctly mounted on
the lash adjuster and the valve stem end.

INSTALLATION OF CAMSHAFT OIL SEAL

(1) Install the special tool, Guide, on the camshaft._
(2) Apply oil to the oil seal and insert the oil seal along the
Guide unti! it contacts the cylinder head.
(3) Using the special tool, Installer, press-fit the oil seal into
" the cylinder head.

INSTALLATION OF CRANK ANGLE SENSOR

(1) Locate the dowel pin on the sprocket side of the intake
camshaft at. top.

‘(2) Align the punch mark on the crank angle sensor housing
with the notch in plate.

NOTE / ,
The crank angle sensor can be installed even when the
punch mark is positioned opposite the notch; however,
the position results in incorrect fuel -injection and
. ignition timings. :
(3) Install the crank angle sensor on the cylinder head.
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CYLINDER HEAD AND VALVE
DISASSEMBLY AND REASSEMBLY

-

-«

-
<«
-

Reasse

»>e

»e
»>a
»>a
»e

»>&

NOTE

.NJ_\_\__\__\.A.—X_\A_\A
COONDUAWN_SOORNDTIAWN =

_NWPrPOITONO

Disassembly steps
. Cylinder head bolt

Washer

. Cylinder head

Gasket
Retainer lock
Valve spring retainer

. Valve spring

. Valve spring seat -

. Intake valve

. Retainer lock

. Valve spring retainer.
. Valve spring

. Valve spring seat

. Exhaust valve

. Valve stem seal

. Valve stem seal

. Intake valve guide

. Exhaust valve guide
. Intake valve seat

. Exhaust valve seat

mbly steps

20.
19.
18.
17.
13.
16.
8.
15.
14.
12.
11.
10.
. Intake valve

. Valve spring

. Valve spring retainer
. Retainerlock

. Gasket

. Cylinder head

. Washer

. Cylinder head bolt

Exhaust valve seat
Intake valve seat
Exhaust valve guide
Intake valve guide
Valve spring seat
Valve stem seal
Valve spring seat
Valve stem seal
Exhaust valve

Valve spring

Valve spring retainer
Retainer lock

(1) <« :Referto “Service Points of Disassembly”.
(2) w»4:Referto “Service Points of Reassembly”.
(3} IN: Non-reusable parts

" NO9PE-B

90— 100 Nm
65— 72 ft.Ibs.

1

6ENO196
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FATes
AN

MD998051

Miﬁ r @/

<=3 Camshaft sprocket side

5 10 8 2
7 9 6 4
BEND211

SERVICE POINTS OF DISASSEMBLY

'INSPECTION

NO9PEAH

1. REMOVAL OF CYLINDER HEAD BOLTS
(1) Using the special tool, remove the cylinder head bolts.

(2) Loosen the cylinder head bolts in the order shown.
Loosen bolts evenly little by little, taking several steps.

9. REMOVAL OF INTAKE VALVE / 14. EXHAUST VALVE

(1) Using the special tool, compress the spring and remove
the retainer lock.

(2) Remove the special tool and remove the spring retainer,
valve spring, spring seat, and valve.

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

15. 16. REMOVAL OF VALVE STEM SEALS

To remove the valve stem seal, use pliers.

Caution
Do not reuse the stem seals.

NOSOCAH1

CYLINDER HEAD

(1) Before cleaning the cylinder head, be sure to check for
possible coolant or gas leak, damage, and cracks.

(2) Completely remove oil, scale, sealant, and carbon deposits.
After the oil passages have been flushed, blow air into the
passages to ensure that they are not plugged.



Ridge
wear
1ENO34
Contact with valve
seat (to be at center
of valve face) . )
' Margin
6EN020

Free
height

TENO35

ENGINE <1.6L Engine> — Cylinder Head and Valve

(3) Using a straightedge and feeler gauge, check the cylinder
head bottom surface for flatness. If it warps excessively,
correct by grinding within the allowable limit.

" Bottom surface distortion

Standard value: Within 0.05 mm (.0020 in.)
Limit: 0.2 mm (.008 in.)
Grinding limit: 0.2 mm (.008 in.)
Cylinder head height (when new):

131.9 — 132.1 mm (5.193 — 5.201 in.)

Caution

The total thickness of the stock allowed to be removed
from the cylinder head and mating cylinder block is 0.2 .
mm (.008 in.) at maximum.

VALVE

(1) Check the valve stem for wear (ridge wear). i
(2) Check the valve stem end face for wear and dents.

NOSPGAE1

(3) Check the valve seat for proper contact with the valve set. If
it is not concentric, correct the valve seat.
(4) If the margin is out of the limit, replace the valve.

Standard value:

Intake 1.0 mm (.039 in.)
Exhaust 1.5 mm (.059 in.)
Limit:
Intake 0.7 mm (.028 in.)
Exhaust 1.0 mm (.039 in.)
VALVE'SPRING NOSPGBC1
(1) Measure the free height of the spring and replace if it is out
of the limit.

Standard value: 45.8 mm (1.803 in.)
Limit: 44.9 mm (1.768 in.)

(2) Check the spring for squareness and replace if the limit is
exceeded.

Standard value: Less than 1.5°
Limit: 4°
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Guide O.D.

1EN298

MD998737

Valve

i stem seal
| Valve spring
seat

B6EN0205

Identification

color — Spring
\% § retainer

Stem seal

Spring seat

6EN024

VALVE GUIDE NOSPGCC1

Measure -the clearance between the valve guide and valve
stem and, if the clearance exceeds the limit, replace the vaIve
guide or valve, or both.

Standard value:

Intake 0.02 — 0.047 mm (.0008 — .0019 in.)

Exhaust 0.05 — 0.085 mm (.0020 — .0033 in.)
Limit:

Intake 0.10 mm (.0039 in.)

Exhaust 0.15 mm (.0059 in.)

SERVICE POINTS OF REASSEMBLY
16. 15. INSTALLATION OF VALVE STEM SEAL

(1) Install the valve spring seat.
{2) Using the special tool, install a new stem seal to the
valve guide.

Caution

1. Do not reuse the valve stem seal.

2. Use the special tool to install the valve stem
seal. Improper installation can be a cause of
leakage of oil down into the cylinder.

NO9PKDF

10.5. INSTALLATION OF RETAIFNER LOCK

{1) Install the valve spring so that its end with identification
color is positioned on the rocker arm end.

(2) Using the special tool, compress the valve spring and
insert the retainer lock into position.

Caution :
If the valve spring is compressed excessively, the
lower end of the retainer contacts the stem seal,
damaging the stem seal.
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4. INSTALLATION OF CYLINDER HEAD GASKET

(1) Clean both gasket surfaces of the Cylinde’r block. and

O o OOO cylinder head. o

(2) Place a new cylinder head gasket onto the cylinder
" block.

Identification mark: 16

Identification
mark

1. INSTALLATION OF CYLINDER HEAD BOLTS
(1) Using the special tool, tighten t_he cylinder head bolts.

{2) Tighten the cylinder head bolts in the sequence shown.
Each bolt should be tightened in two to three steps,
torquing progressively. Tighten to specified torque in
the final sequence.

6ENO211
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FRONT CASE AND OIL PUMP
DISASSEMBLY AND REASSEMBLY

27 -34Nm
20 — 25 ft.lbs.

7m
@

1-13ft.lbs. @

15-22Nm

14 - 20 ft.ibs.

12 '
34-40 Nm
11-16ft.Ibs. 11 e 29t Ibs.
10
20-27 Nm
14— 20 ft.1bs.
40 -50 Nm.
29 — 36 ft.Ibs.
6
4
35-45Nm
25 -33 ft.Ibs.
6ENO0318
Disassembly steps
1. Drain bolt »<¢ 16. Front case
2. Gasket 17. Gasket
3. Qilfilter : 18. Cap
«» »4 4 Qil pressure switch »« 19. Oilseal
«» »e 5 Qilpan »4 20, Oil seal
6. Qil screen . 21. Driven gear bolt
7. Gasket 22. Qil pump cover
8. Oil filter bracket »« 23. Driven gear
9. Gasket . »e 24 Drive gear
10. Relief plug
11. Gasket _
12. Relief spring NOTE
13. Relief plunger , (1) Reverse the disassembly procedures to reassemble.
«» »« 14 Plugcap : (2) <« Referto “Service Points of Disassembly”.
"15. O-ring (3) wa:Referto “Service Points of Reassembly”.

{(4) IM: Non-reusable parts

NOSRF-B

11-16 ft.lbs. : @ 11-16ft.Ibs.
e
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MD998054

N
L

7LU0005

MD998727 //
1.;\

MD998727 — |
‘MD —

BEN0292

SERVICE POINTS OF DISASSEMBLY NOSRGAB
4. REMOVAL OF OIL PRESSURE SWITCH '

(1) Remove the oil pressure switch terminals.
(2) Using the special tool, remove the oil pressure switch.

Caution ‘
Since sealant is coated on the thread area, be
careful not to break it.

5. REMOVAL OF OIL PAN

(1) Remove the all oil pan bolts.

{2) Drive in the special tool between the cylinder block and
oil pan. )
NOTE
Never use a screwdriver or chisel, instead of the special
tool, as a deformed oil pan flange will result, resulting in
oil leakage. '

14. REMOVAL OF PLUG CAP
Using the special tool, remove the plug cap.

INSPECTION A
FRONT CASE

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

{2) Check silent shaft front bearing section for wear, damage
and seizure. If there is anything wrong with the section,
replace the front case.

(3} Check the front case for cracks and other damage. Replace
cracked or damaged front case. :

OIL SEAL : NOSRCMA

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

(2) Check the oil seal lip for deterioration. Replace oil seal if
necessary.
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7LU0006

7LU0007

6LU0013

OIL PRESSURE SWITCH ’ NO9RCLA1

(1)

(2)

Connect a tester (ohm range) between the terminal and the
body and check for conductivity. If there is no conductivity,
replace the switch.

Next insert a very fine wire through the oil hole, pushing it
slightly. There should be no conductivity (resistance should
be infinite). If there is conductivity even when wedge is
pushed, replace the switch.

Or, if there is no conductivity when a 50 kPa (71 psi)
pressure is placed through the oil hole, the switch is
operating properly. Check at this time to see that there is no
air pressure leakage. If there is air pressure leakage, the
diaphragm is broken, and the switch should be replaced.

OIL PUMP : o NOSRCGG

(1)
(2)

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

Ensure that there is no ridge wear on the contact surface
between the front case and the gear surface of the oil pump
cover. ‘ :

With the drive and driven gears installed into the.ffont‘case,
measure the tip clearance of the gears.

Standard value:
Drive gear 0.16 — 0.21 mm (.0063 — .0083 in.)
Driven gear 0.13 — 0.18 mm (.0051 — .0071 in.)
Limit: :
Drive gear 0.25 mm (.0098 in.)
Driven gear 0.25 mm (.0098 in.)

Check the side clearance.

Standard value: N

Drive gear 0.08 — 0.14 mm (.0031 — .0055 in.)
Driven gear 0.06 — 0.12 mm (.0024 — .0047 in.)
Limit: . '

Drive gear  0.25 mm (.0098 in.)

Driven gear 0.25 mm (.0098 in.)
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A — SERVICE POINTS OF REASSEMBLY NOSRHAB
m:-ﬁ 24. INSTALLATION OF DRIVE GEAR / 23. DRIVEN GEAR

Coat the gear with plenty' of engine oil, and align the two
timing marks.

— 6LUO0I5 |
‘ 20. INSTALLATION. OF CRANKSHAFT FRONT OIL SEAL
& Using the special tool, install the crankshaft front oil seal
into front case.
5 | MD998375
‘ 4
Oil seal ¢
\ / Front case
VJ ¢
jra % —
— =—L— geN330
19. INSTALLATION OF OIL SEAL
@ ' Using a socket wrench, press-in the oil seal into front case.
Socket wrench '
Front case
B6EN331

16. INSTALLATION OF FRONT CASE

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

Q_
02,

| L (2} Install the front case assembly through a new front case
A ﬂ gasket and temporarily tighten the flange bolts (other

‘ ‘ Oﬂ; ”’
. ' ~ SEN0261

than those for tightening the filter bracket).

6EN0262
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L=55

L=75 L=16 L=25
(2.88)  (2.17) (63) (98) -
L = Bolt length below
head [mm (in.)] BEN0319

. Oil pan vie;wed from lower side " 6ENO215

Z MD998054

Apply sealant

7LU0008

(3) Mount the oil filter bracket with oil filter bracket gasket.
Then, install the four bolts with washers.

(4) Tighten the bolts to’ specification.
NOTE .
Remember that the tightening torque [27 — 34 Nm (20 —
25 ft.lbs.)] for the bolt marked * in the illustration is
different from that for other bolts. :

14. INSTALLATION OF PLUG CAP

(1) Install a new O-ring to the groove of front case.
(2) Using the special tool, install the plug cap and tighten to.
specified torque.

5. INSTALLATION OF OIL PAN

(1) Clean both mating surfaces of oil pan and cylinder bleck.
(2) Apply a4 mm (.16 in.) wide bead of sealant to the entire
circumference of the oil pan flange.

Specified sealant: MITSUBISHI GENUINE PART No.
MZ100168 or equivalent

~(3) The oil pan should be installed in 15 minutes after the
application of sealant. .

(4) Note the difference in bolt lengths at the location
shown.

4. INSTALLATION OF OIL PRESSURE SWITCH

(1) Coat sealant on the thread area, and using the special
tool, install the pressure switch.
Specified sealant: MOPAR Part No. 4318034 or
equivalent
Caution
1. Do not let sealant ooze out of the top of the

thread area.
2. Do not overtighten the pressure switch.

(2) Install the oil pressure switch terminals.
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PISTON AND CONNECTING ROD
~ DISASSEMBLY AND REASSEMBLY

Disassembly steps

Nut

. Connecting rod cap

. Connecting rod bearing
. Piston and connecting rod-assembly
. Connecting rod bearing
Bolt .
No. 1 piston ring

No. 2 piston ring

. Oilring

. Piston pin

. Piston

. Connecting rod

- e
»>&
o e

o » e
»e

N=2OOONOOITAWN =

—_

1
& ) s3nm

6ENO0216
36 — 38 ft.Ibs.

NOTE

(1) Reverse the disassembly procedures to reassemble.
(2) <« :Referto “Service Points of Disassembly”.

(3) »e:Referto “Service Points of Reassembly”.

NO9TE-B
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SERVICE POINTS OF DISASSEMBLY NOSTFAC
2. REMOVAL OF CONNECTING ROD CAP

(1) .Mark the cylinder number on the side of the connecting
Cylinder No. : rod big end for correct reassembly.
: (2) Keep the removed connecting rods, caps, and bearings
in order according to the cylinder number.

DENO50

7. REMOVAL OF NO. 1 PISTON RING / 8. NO. 2 PISTON
RING ‘

Remove the piston rings with a piston ring expander.

BEN185

INSPECTION . NOSTCAF1

PISTON '

Replace the piston if scratches or seizure is evident on its

surfaces (especially the thrust surface). Replace the piston if it

Is cracked.

PISTON PIN

(1) Insert the piston pin into the piston pin hole with a thumb.
You should feel a slight resistance. Replace the piston pin if
it can be easily inserted or there is an excessive play.

(2) The piston and piston pin must be replaced as an assembly.

PISTON RING ' " NOSTCBF1

(1) Check the piston ring for damage, excessive wear, and
breakage and replace if defects are evident. If the piston
has been replaced with a new one, the piston rings must
also be replaced with new ones.

(2) Check for the clearance between the piston ring and ring
groove. If the limit is exceeded, replace the ring or piston, or
both.

Standard value: 0.03 — 0.07 mm (.0012 — .0028 in.)
5ENOS7 Limit: 0.1 mm (.004 in.)

(3) Install the piston ring into the cylinder bore. Force it down

7]  Pressdownring ' with a piston, its crown being in contact with the ring, to
with piston correctly position it at right angles to the cylinder wall. Then,
measure the end gap with a feeler gauge.
If the ring gap is excessive, replace the piston ring.-
Standard value:
No. 1 0.25 — 0.40 mm (.0098 — .0157 in.)
S No. 2 0.35 — 0.50 mm (.0138 — .0197 in.)
% =S\ 7 Oil  0.20 — 0.70 mm (.0079 - .0276 in.)
/ —{|=End gap Limit: _
Piston ring SENO7 No. 1, No. 2 0.8 mm (.031 in.)

il 1.0 mm (.039 in.)
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Vi

B6EN377

Side rail gap

7EN250

CONNECTING ROD BEARING NOSTCDC

(1)

Visually check the bearing surface for uneven contact,
streaks, scratches, and seizure. Replace if defects are
evident. If streaks and seizure are excessive, check also the
crankshaft. If damage is present-on the crankshaft, replace -
crankshaft.

Measure the connectlng rod bearing |1.D. and crankshaft pin
O.D. If the oil clearance exceeds the limit, replace bearing,
and crankshaft if necessary.

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

NOTE
For oil clearance measuring method using the plas’uc
gauge, refer to the section CRANKSHAFT.

SERVICE POINTS OF REASSEMBLY

9.

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

NOTE
The -side rails and spacer may be installed in either
‘ dlrect|on

(2) Install the upper side rail.
To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into
position by finger. See illustration.
Use of ring expander to expand the side rail end gap can
break the side rail, unlike other piston rings.

- NOTE
Do not use plston ring expander when installing S|de
rail.

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

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

INSTALLATION OF NO. 2 PISTON RING / 7. NO. 1
PISTON RING

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

ring into position.

NOTE

(1) Note the difference in shape between No. 1 and No 2
piston rings.

(2) Install piston rings No. 1 and No. 2'with their side having
marks facing up (on the piston crown side).
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Size and maker marks

Size and maker marks

B6EN0305

Upper side
rail

Lower side
No. 2 ring gap rail

and spacer gap 6EN04’1

Front mark’

Identification

mark
BEN0225
Cylinder No.
Notches
DENO57

6EN0226

4,

2.

INSTALLATION OF PISTON AND CONNECTING ROD

(1)

(2)

(3)

Apply an ample amount of engine oil to the piston
outside surfaces, piston rings, and oil ring.

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

Insert the piston and connecting rod assembly into the
cylinder, working from the cylinder top surface. Make
sure that the front mark stamped on the piston top
surface and that (identification mark) on the connecting
rod face the front of engme

Ident|f|cat|o_n mark:

Piston
<N/A> 61D
<T/C> 61DT

- Connecting rod G6

INSTALLATION OF CONNECTING ROD CAP

(1)

Mate the correct bearing cap with the correct connect-
ing rod by checking with the alignment marks marked
during disassembly. If a new connecting rod is used
which has no alignment mark, position the notches for
locking the bearing on the same side.

Check if the thrust clearance in the connecting rod big
end is correct.

Standard value: 0.10 — 0.25 mm (. 0039 —.0098 in.)
Limit: 0.4 mm (.0157 in.)



9-140 ENGINE <1.6L Engine> — Crankshaft, Flywheel and Drive Plate

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE
_DISASSEMBLY AND REASSEMBLY

2 1

-

130-140 Nm

130-140 Nm
94 - 101 ft.Ibs.

65—-70Nm

47 - 51 ft.lbs.
' 6ENO227
Disassembly steps v

;. E:;xﬂggl pbolt . »« 11. Qil separator

. Fly »« 12 Oil seal
2. E‘(rjlvetplat? ?0“ : 13. Bearing cap bolt
A lap elrpa e »« 14, Bearing cap '

- Drive plate , ®»« 15 Crankshaft bearing (lower)
6. Crankshaft bushing i 16. Crankshaft
;. Egﬁrh%lgé?ng cover »« 17. Crankshaft bearing (upper)
9: QOil seal case NOTE o .
10, Gasket (1) Reverse the disassembly procedures to reassemble.

{(2) wa:Referto “Service Points of Reassembly”.
{3} IM: Non-reusable parts

94 — 101 ft.Ibs.

NOSUE-B
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3EN056

Plastic gauge

B6EN043

1ENO67

'INSPECTION ‘ v NOSUCAD

CRANKSHAFT

(1) Check the crankshaft journals and pins for streaks and
seizure. Replace if necessary.

(2) Measure the journal O.D. and main bearing |.D. to obtain
the clearance between the two (oil clearance). If the
clearance exceeds the limit, replace the main bearing and if
necessary, the crankshaft.

Standard value: 0.02 — 0.05 mm {.0008 — .0020 m)
Limit: 0.1 mm (.0039 in.)

Caution ’
A special surface treatment has been applied to crank-
shaft. Do not machine it to undersize.

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD) NOSUCCG1

The crankshaft oil clearance can be measured easily by using a

plastic gauge, as follows:

(1) Remove oil and grease and any other foreign matters from
crankshaft journal and bearing inner surface.

(2) Install the crankshaft.

(3)- Cut the plastic gauge to the same length as the width of
bearing and place it on journal in parallel with its axis.

. (4) Gently place the crankshaft bearing cap over it and tighten

the ‘bolts to the specified torque. _

(6) Remove the bolts and gently remove the crankshaft bearing
cap.

(6) Measure the width of the smashed plastic gauge at its
widest section by using a scale printed on the plastic gauge
bag.
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3EN301

CRANKSHAFT REAR OIL SEAL NOSUCDB1

(1) Check oil seal lip for wear and damage.
(2) Check rubber for deterioration or hardening.
{3) Check oil seal case for cracks and damage.

RING GEAR <M/T> | NO9UCEFT |

Check teeth of ring gear for wear and damage. If necessary,
replace the ring gear.
If the ring gear teeth are worn or damaged, also check the

- Starter motor pinion.

To remove the ring gear, strike the ring gear at several points
on its outer circumference. The ring gear cannot be removed if
it is heated. _

To install the ring gear, heat the ring gear to 300°C (572°F) for
shrink fit. - '

" FLYWHEEL <M/T> | | NosUCECT

(1) Check the clutch disc friction surface for ridge wear,.
streaks, and seizure. If necessary, replace flywheel.
(2) If the runout of flywheel exceeds the limit, replace.

Limit: 0.13 mm (.0051 in.)

DRIVE PLATE <A/T> NOSUCGD1 |

Check the drive plate for deformation, damage and cracks. If
necessary, replace.

SERVICE POINTS OF REASSEMBLY NoSUGAB
17. INSTALLATION OF CRANKSHAFT BEARING (UPPER)

Install the upper crankshaft bearing to the cylinder block.
There is an oil'groove in the upper crankshaft bearing. There
is no difference between upper and lower bearings for the
center (with flange). ’

15. INSTALLATION OF CRANKSHAFT BEARING (LOWER)

Install the lower crankshaft bearing (with no oil groove;
there is no difference for center) to each bearing cap and
apply engine oil to bearing surfaces.
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Crank- b
shaft E]:]
pulley °
side

6EN0230

6EN0Z31

MD298376

5EN209

Oil separator

R

6EN048

14. INSTALLATION OF BEARING CAP

(1) Verify the correct identification mark and the direction
of the arrow for installation.

(2) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct. If
the end play exceeds the limit, replace crankshaft
bearings. )

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

12. INSTALLATION OF OIL SEAL

Using the special tool, press-fit the oil seal into the
crankshaft rear oil case. Use a new oil seal.

"11. INSTALLATION OF OIL SEPARATOR

Force the oil separator into the oil seal case so that the oil
hole in the separator is directed downward (arrow in
“illustration). '
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CYLINDER BLOCK
DISASSEMBLY AND REASSEMBLY

NOSVF-B

Exhaust pipe support
bracket

30-42Nm
22_30ft1bs, @

55—-75Nm
40 - 54 ft.1bs.

Roll stopper bracket, front

50—-70.Nm
36 —51ft.Ibs.

Engine support
bracket, front

Cylinder block

Roll stopper
bracket, rear

Engine support

bracket, left ) 110-130 Nm \

30-42 Hrlrln0 ) 80-94 ft.Ibs,
22— 30 ft.Ibs. .

6ENO0320
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3EN117

B6ENO052

INSPECTION | " osvoan
NOTE

1.

2.

- 3.

4.

Clean parts to remove dust, oil, carbon deposits, and scale
before starting the inspection and repair procedure.
Check cylinder block for water leaks and damage before
cleaning.

Remove deposits from oil holes and make sure that they
are not clogged.

Keep parts neatly arranged according to a matched pair.

CYLINDER BLOCK
(1) Visually check for scratches, rust, and corrosion.

(2)

Use also a flaw detecting agent for the check. If defects are
evident, correct, or replace.

Using a straightedge and feeler gauge, check the block top
surface for warpage.Make sure that the surface is free from
gasket chips and other foreign matter.

Standard value: 0.05 mm (.0020 in.) or less
Limit: 0.1 mm (.0039 in.)

If the distortion is excessive, correct within the allowable
limit or replace.

Grinding limit: 0.2 mm (.008 in.)
The total thickness of the stock allowed to be
removed from cylinder block and mating cylinder
head is 0.2 mm (.008 in.) at maximum.

Cylinder block height (when new): 284 mm (11.18 in.)

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

Using cylinder gauge, measure the cylinder bore and

cylindricity. If worn badly, correct cylinder to an oversize

and replace piston and piston rings. Measure at the points

shown in illustration.

Standard value: _
Cylinder.D. 82.30-82.33 mm (3.2402 - 3.2413 in.)

Out-of-roundness and taper of ‘ _
cylinder bore 0.01 mm (.0004 in.)
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-Oversize pistons to be used should be determined on the

basis of the largest bore cylinder. _
Piston size identification

) Size Identification mar’k‘/
0.25 mm (.01 in.) O.S. 0.25
0.50 mm (.02 in) O.S. ' 0.50
0.75 mm (.03 in.}) O.S. 0.75
1.00 mm (.04 in) O.S. - 1.00

NOTE
Size mark is stamped on piston top.

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

Based on measured piston O.D. calculate boring. finish
dimension. '

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

Clearance between piston and cylinder: -
<N/A> 0.02 - 0.04 mm (.0008 — .0016 in.)
<T/C> 0.03 — 0.05 mm (.0012 — .0020 in.)

. Bore all cylinders to calculated boring finish dimension. .

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

Hone to final finish dimension (piston O.D. + clearance
between piston O.D. and cylinder).
Check clearance between piston and cylinder.

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





