


Em-2 ENGINE MECHANICAL SYSTEM

GENERAL

WAHNENG ECHEOTOQ

REMOVAL AND INSTALLATION OF INJECTOR AND
HIGH PRESSURE PUMPR '

1. Fuel sysfem is subject to extremely high pressure
{1350 bar).

2. Never petforimn any work on injection system with en-
gine running or within 30 seconds after stopping the
angine. -

3. Always pay atiention to safety precautions. _
4.  Ensure ihe absolute cleanliness.

5.  Mever remove tha injectors.
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SPECIFICATIONS(D4EA)  coraus:

Description

Specification 2.0(DAEA)

Limnit

Genaral

Type

Number of cylinders
! Bore

i Stroke

! Total displacement
Compression ratio
Firing order

Walve timing

intake valve
Gpens (BTDC)
Closes (ABDC)

Exhaust valve
Opens (BBDC)
Cloges {ATOC)

1-3-4-2

4
83 mm (3.27 in.)

92 mm (3.82 in.)
1991 cc (121.5 cu.in.}
17.7:1

In-line, Single Ovarhead Camshaft |

?O
43°

52°
SO

Cylinder Head
Flatness of gasket surface

Dimensions for reworking oversize valve seai hole
Intake
0.3 mm {0012 in) OS5
0.8 mm {0.024 in.} Q.5.

Exhaust :
0.3mm (0.012 in.) Q.8.

0.6mim (0.024 in.) O.5.

Max. .03 mm
(0.0012 in.}

29.993-30.006 mm
(1.18-1.1813 in.)
30.023-30.036 mm
(1.182-1.1825 in.)

25.393-25.406 mm
(0.9997-1.0002 in)
25.423-25.436 mm
(1.0008-1.0014 in.)

0.2 mm (0.008 in.)

]

Dicnensions for reworking oversize v'a'I"\.;e guide
hole {hoth intake and exhaust)

0.05mm {0.002in.}) O.S.

0.25mm {0.010in.) Q.5.

0.50mm {0.020in.} O.5.

12.805-13.205 mm
(0.504-0.519 in.)
12.825-13.225 mm
(0.5048-0.5206 in.)
12.85-13.25 mm
(0.5059-0.5216 in.)

Carnshafi
Cam height
Intake
Exhaust
Journal G.0.
Bearing ail clearance

End play

34.697 mm (1.366 in.}
34.570 mm (1.361 in.}
28 mm {1.10 in)
0.040-0.074 mm
{0.0020-0.0029 in.)
C.05-0.15 mm
{0.002-0.006 in.)

34.197 mm {1.346 in.)
34.070 mim {1.341 in.)
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i Deacription : Specification 2.0(D4EA) Limit
P Valve
- Valve length
Intake 95.¥ mm (3.77 in.}
Exhaust 95.4 mm (3.76 in.)
Stem C.D.
Intake 5.953 mm (0.234 in.}
Exhaust 5.825 mm (0.233 in.} ,
Face angle a4.5° I
Thickness of valve head (margin}
Intake 1.6 mm {0.083 in.)
Exhaust 1.2 mm{0.0512 in.)
Valve stem to valve guide clearance
intake 0.022-0.049 mm 0.1 mm {0.003¢8 in.}
{0.00086-0.00183 in.)
Exhaust 0.050-0.077 mm 0.15 mm (0.0059 in.}
(0.0020-0.0030 in.)
Valve guide
Length
Intake 36.5 mm (1.437 in.)
Exhaust 385 mm (1.437 in)
Service over size 0.05, .25, 0.50 mm =,
: (0.002, 0.010, 0.020 in.) .
Valve seat
Width of seat contact P1.219mm (0.0477 in)/
{1.61mm(0.0834 in.) (INJEX)
Seat angle 44°~44% 5
Service size 0.3 mm {0.012 in.),

0.6 mm (0.024 in.} oversize

Valve gpring
Free length 39.14 mm (1.541 in.) 38.14 mm (1.602 in.}y !
Load 21.4 kg/32 mm i
{(47.2 19/1.26 in.)

at installed height

Cylinder block

Cylinder bore 83 + 0.03 mm
Qut-of-round and taper of cylinder bore (3.27 + 0.0012 in.} i
Less than 0.01 mm i
Flatness of gasket suriace (0.0004 in.) :
Less than 0.05 mm : 0.1 mm (0.0039 in.)

(0.0020 in.)
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Pescrigtion Specification Z0(D4EA) | Limit
Piston
0.0, 32,919 - 82,951 mm
(3.28 - 3.27 in.)
Piston - to - cylinder clearance FD.069 - 0.081 mm

: {0.0027 - G.0036 in.)

Ring groove width
i Na. 1 1.915 - 1.945 mm

: (0.C75 - 0.075 in)

No. 2 2.068 - 2.08 mm

{0.08 - 0.082 in.)

il 3.02 - 3.04 mm

{C.119 - 0.11886 inJ

Service size 0.25 mm {0.01C in}, 0.5 mm
(0.020 in.}

0.75 mm {0.030 in.), 1.00
mim {0.039 in.}

OVEersize

RPiston ring
Sice clearance

No. 2 0.085 - 0.11 mm
(0.00256 - 0.00433 in.} =,
Ol ring 0.03 - 0.07 mm -
(0.00118 - 0.002¥5 in.)
End gap
No. 1 0.2 - 0.3 mm
(0.0079 - 0.0718 n.)
No. 2 .3 - 0.45 mm
: (0.0118 - 0.0177 in,)
Oil ring side rall 0.2 - 0.45 mm

{0.0079-0.0177 in.}

Connecting rod

Connecting rod pin ©.D 28.022 - 28.034 mm
B {1.103 - 1.104 in)
Coennecting rod bearing oil clearance 0.024 - 0.042 mm 0.1 mm (0.0039 in.)
{0.0002 - 0.0016 in.)
Crankshaft main bearing oil clearance 0.024-0.042 mm 0.1 mm {0.0039 in.)
: (0.0003-0.0018 in.)
Crankshaft
Journal Q.D. | 80.002 - 60.020 mm
' {2,362 - 2.363 in.)
Out-of-round of journal and pin - Less than 0.015 mm (0.0006 in.)
Taper of journal and pin i Less than 0.005
1{0.0002 in.) i
End play : 0.09 - 0.32 mm ?
{0.0035 - 0.0128 in.)
Flywhest
Runocut 0.13 mm (0.0051in.)
Qil pressure (1500 rpr) More than
[Oif termperature is 85-1056°C (203-221°F) 302.3 kPa (56.88 psi)




ER -8 ENGINE MECHANICAL SYSTEM
Description Specification 2.0(D4EA) Limnit
Qil pump
Tip clearance
Orive gear 0.12 - 0.2 mm
(0.00472-0.0078 in.)
Driven gear 013 -0 .23 mm
(0.0051-0.009 in.)
0.02 - 0.07 mm

Side clearance

(0.00078 - 0.0027 in.)

Relief spring
! Free length
- Opening pressure

~ Silent shaft
¢ Front journal diameter

Rear journal diamsater

il clearance
Front

Rear

47.5 mm { 1.835 in.}
686.5+£49 kPa
(99.54 + 7.1 psi)

27.99 - 28.01 mm
(1.102 - 1.1027 in.}
41.99 - 42.01 mm
{1.6531 - 1.6538 in.}

0.050 - 0.09 mm
{0.0020 - 0.0036 in.)
0.050-0.091 mm
(0.0020-0.0036 in.)

Cooling method
Cooling system quantity (Radiator)
Thermostat

Type

Normal opening temperature

QOpening temperature range

Wide open temperature
Radiator cap

Main valve opening pressure

Main valvé closing pressure

vacuum valve opening pressure

Foreed circulation with electric fan
5 it (5.3 US.qts., 4.4 Imp.qts.)

Wax pellet type with jiggle valve
82°C(180°F)

80°C-84°C (176°F-183°F)

95°C (203°F)

107.9+14.7 kPFa

{1.1+0.15 kgfem? , 15.64x2.13 psl)
83.4 kPa

{0.85 kg/ cm?, 12.1 psi)

-6.86 kPa

{(-0.07 kg/ cm2, -1.00 psi)

Ajr cleaner

Type

Element

Exhaust pipe
Mufiler
Suspension system

Dty type
Unwoven cloth type

¢ Expansion rescnance typs
Rubber hangers

Coolant temperature sensor
Type
Resistance

20°C (B8°F)

80°C ({176°F)

. Thermister type
| 2.45+0.14 kK&
0.3222 k&2
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SERVICE STANDARDS

Standard value
Coolant concentration
Tropical area

Cther aresa

40%
50%

LUBRICANT

Engine coolant

Eihyiene glycol base for aluminum radiator

SEALANT

Engine coolant temperature sensor
Qil pressurg switch

LOCTITE 262, three bond No. 1324 or equivalent

O.0.= Qufer Diameter
L.D.= Inner Diameter
(0.5.= Oversize Diameter

U S = Undersize Diameter

3t ATD No. 8660 or Three bond No, 1141E
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ENGINE MECHANICAL SYSTEM

TIGHTENING TORQUE  =c-s0m

: wem Nim kg em Lt
Engine mount insulaior bokt | 90-110 900-1100 65-80
Engine meuniing bracket nuts 60-80 600-800 43-58
Engine mounting bracket bolts G0-80 600-800 43-58
Engine Support bracket bolt and nut 43-55 430-550 32-40
Front rell stopper bracket to cross mamber holts 40-54 400-650 29-40
Front roll stopper insulator holt and nut 50-85 500-650 36-47
Reaal roll stopper bracket o cross meamber bolts 50-85 500-650 36-47
Rear roll stopper insulator boft and nut 50-65 500-650 36-47
Transaxle mounting hracket holts 50-80 600-800 43-58
Transaxle mounting inswator bolt 80-110 800-1100 65-80
Fromt exhaust pips to exhaust manifold 30-40 5300-400 9929
Rocker cover bolt 10-14 100-140 7-10
Camshaft sprocket bolt 120-150 1200-1500 88-110
-Camshaft bearing cap bolt 27-30 270-300 20-22
Crankshaft position sensor 711 70-110 5-8
Alr cleaner body installation bolt 8-10 80-100 6-7
Crankshaft sprocket bolt 185-185 1850-1950 136-144
Damper pulley to crankshafi sprocket 30-34 300-340 22-25
Cylinder head balt {cold enging) 50+120°+80° 500-4-.1 20°+80° 36+120°+80°
| Timing belt aute tensioner boli 50-55 500-550 36-40
Drive blet Auto tensioner bolt 26-31 260-310 i9-23
Timing belt auto tensicner adjustable holt 10-12 100120 7-8
Drive belt idler bolt 46-51 480-510 34-38
Front exhaust pipe clamp bolt 20-30 200-300 i4-22
Oil pan 10-12 100-120 - 78
Oil pan drain plug 35-45 3560-450 25-33
Cil screen 10-12 100-120 7-8
Qil pressure switch 15-22 150-220 11-16
Oil sereen bracket bolt 34-38 340-380 25-28
Qi pump cover bolt 2027 200-270 15-20
Cil seal case belt 10-12 100-120 7-9
Plug cap 20-27 200-270 14-20
Ol jst bolt 813 90-130 7-10
Qil pump rotor bolt 8-10 80-100 6-97
Timing belt upper cover ) _ 812 80-120 6-9
Timing belt lower cover 8-12 80-120 6-9
Relief plug 420-520 31-38

42-52
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7 kem MNm | wkg-c:m bt
Flywhesl 70-80 700-800 52-59
Drive plate 70-B0 700-800 52-58
Connecting rod cap bolt 25+90° 250+60° 18+80°
Engine coolant pum[:-:mto“t.:ylinder block bolt "
14 mm 45-52 430-520 35-38
10 mm 1012 100-120 7-9
Engine coolant temperature sensor 40-H5 400-550 30-41
Engine coolant inlet fiting attaching bolt 20-25 200-250 15-18
Air cleaner mounting bolts T 810 80-100 57
Resonator mournting bolt (Nut) 8-i0 §0-100 67
Intake maniold nmounting boli (M8) 15-20 150-200 11-14
Front exhadst manifold bolt to cyiinder block 25-38 250-380 1828 |
Certer exhaust pipe nuts to catalytic converter 30-40 300-400 22-29
Center exhaust pipe bolts to main muffier 30-40 300-400 22-29 *
Centar exhaust pipe bolt to bracket 10-156 100-150 7-11
Hanger bolt to body 10-15 100-150 7-11
Hanger bolt to main muifler 10-15 100-150 7-11
Exhaust manifold nuts 25-38 250-380 18-28
Oxygen sensor 40-50 400-500 29-36
: Heat protector bolt fo exhaust manitold 12-1b 120-150 9-11
Alr cleaner bracket bolt 10-13 100-130 7-9
Exhaust manifold cover to exhaust manifold bolt 12-15 120-150 9-11
Oxygaen sensor fo exhaust maniiold 40-50 400-500 29-36
Front exhaust pipe bracket bolt 20-30 200-300 14-22
Main mufiler hanger support bracket bolt 10-20 100-200 7-14 .
Oil level gauge 10-12 100-120 79 |
Balanca shaft bolt 53-5¢¥ 530-570 39-42 :
Starter bolt to cylinder block 48-52 480-520 35-38 |
Turbocharger support bolt 35-45 350-450 26.—33 i
Crankshaft badplate bolt
15 mm 25+45°+90° 250+45°+80° 18+45°+90°
12 mm 33-37 330-370 2“.‘?3_._&_]
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SPECIAL TOOLS  womose

Tool (Number and name) : Hlustration | Use

Removal and installation of balance
shaft rear bearing {use wih
D9212-32300%

| Balance shaft bearing
remover&installer
{09212-27000)

KZHEG003

nstallation of the ballance shafi
drive gear on crankshaft and
camshaft oil seal

. Ballanceshaft dn’ve gear and
comshaft ol saal instafler
(09214-32000)

ECAIA254

Front case oil seal installer Installation of the front case oil seal

(09231-27100)

SO AITI0G :
Valve guide remover - Removal of valve guides
(09222-27100) .
ECGHES2I
Valve spring compressor Bemoval and installation of inlat
(09222-27300) and exhaust valves
| KCHBEDDD
Valve stem il seal installer , | Installation of valve stem oil seals

; (08222-27200)

4

HCHEGOGE
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. Tool (Number and name) Illustragi";m Use
Valve guidé instafler Instalation of vaive guides
{09222-27000)
§)
WCEBEICRE
Crankshaft rear oil seal installer Installation of the crankshaft
{09231-27000) real oll seal
K HBRONE
Injector oil seal installer Installation of the injector oil seal
{09351-27400)
KEHBEM0A,

Comprassion gauge&adap_t'é'r'
(09351-27000)
(09351-27100)

HZ-IGE0a0

Checking engine compression

pressure

Ol fi-l;[ér wrarteh
(DB283-27100)

KCHEE00H

Removal and installation of cil filter
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ENGINE MECHANICAL SYSTEWM

TROUBLESHOOTING

ECILADADY

Syrptom

Low Ccompression

Frobable cause

Remedy

Damaged cylinder head gasket
Worn or damaged piston rings
Worn piston or cylinder

Worn or demaged valve seat

Replace gasket
Aeplace rings
Repair or replace piston andfor

. cylinder block

Mepair or repface valve and/or
seat ring

- Ol presaure drop

- Low enging oil level

Faulty oil pressure swiich
Clogged oil filter

Woarn oil pump gears or cover
Thin or diluted engine oil

Qil relief vatve stuck {open)

Check engine oil leveal
Replace

Heplace

Feplace

Change and find out cause
Bepair

Excessive bearing clearance : Replace
High oil pressurs Oil rellef valve stuck {closed) Repair
Excassive engine vibration Loose engine roll stopper {iront, raan Re-tighten
: - Loose transaxle mount bracket Fe-tighten
Loose engine mount bracket Re-tighten
Loose certer member Re-tighten x,
Broken transaxie mount insulaior Heplace
Broken engine mount insulator Replace
_ Broken engine roll stopper insulator Repiace
Neisy valves Thin or dituied engine ofl {low oil pressure) ' Change
; Worn or damaged valve stem of valve guide Repface

beaing noise

Conneciing rod and/main

Insufficient oil supply
Thin or diluted engine il
| Excessive bearing clearance

Check engine oil leval
Change and find out cause
Replace

Timing balt noise

i Incorrect belt tension {alternator tensicnaer,

timing belt)

Adjust belt tension

: Low coolant iovel

Leakage of coolani

Abnormally low coolant
i temperature

Faulty tempsrature sensor wiring
Faulty efeciric fan
Faully thermo-sensor on radiator
; Insufficient coolant

Damaged radiator core joint Replace
Caorroded or cracked hoses (radiator i Replace
hose, heater hose, etc) '
Faulty radiator cap valve or setting of spring Replace
Faulty thermostat Replace
Faulty engine coclant pump Replace
Clogged radiator Foreign material in coolant Replace
Abnormally high coalant Faulty thermostat Replace
termperature i Faulty radiator cap Replace
. Restricted of flow in cooling system Replace
Loose or missing drive belt Adjust or replace
Faulty engine coolant pump Replace

¢ Repalr or replace

Repair or replace
Replace
Refill coclant

Faulty thermostat
Fauity temperaiure sensor wiring

Replace
Repair ar replace
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Sympiom Frohable cause 5 Reomecy
Leakage from oil cooling system | Looss hose and pipe connection Retighten
Blocked ar coliapsed hose and pipe Replace

Inoperative electrical cooling fan | Damaged, fuse

Exhaust gas leakage

Abnormat noise

| Loose connections
' Broken pipe or muffler

| Broken rubber hanger

Fipe ar muffler contacting vehicle body

Ercken pipe or muffler

" Detached baffle plate in muffler

Replace ar repair

mhetigh’[en
Repair or replace

Replace
Replace
! Correct
Repair or replace

CHECKING EMGIMNE OIL  ecaoxc

o

Position a venicle on a level surface.

Turn off the engins.

] NOTE

|
[y
if a vahicle that has not been used for a prolonged
period, run the engine for several minufes.

Turn off the engine and wait for § minutes at least, and
then check the oil fevel.

Check that the engine oil leval is within the level range
indicated on the oll dipstick. If the ¢il level is found to

"have fallen 1o the lower limit {the “L” mark]}, refili to the

F* mark.
(i woTE
When refiliing, use the proper grade of engine off.

Check that the oil Is not dirty or mixed with coofant or
gasoline and it has the proper viscosity.

B EO00E
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SELECTION OF ENGINE OIL  comsons

Recommended AP classification: CE OR ABOVE SE OR ABOVE [For EC.]

Recormmended SAE viscosity grades:

Temperaturs range
anticipated before
next oil change

o T /\/\ /\\

Becommendead SAE viscosity numbaer

40 104 20W | 15w 10W

10W

50 | -50 -50

30
20 58 - 40 | -40 40—
10 L SV

i

-10 14 ] 40| swe
15 5 1 -30 BW't
-25 A3 ] -20°2

*1 Restricied by driving condition and environment,
*2 Not recommended for sustained high speed vehicle aperation

ECA3ZI0E

[0} noTE

For best performance and maximum protection of aff
fypes of aperation, select only those lubricants which:

1. Satisfy the requirements of the AP classification.
2. Have the proper SAE grade number for expected
ambient temperature range.

Lubricarits which do not have both SAE grade num-
ber and an AP service classification on the container
should not be used.
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CHANGING ENGINE OIL oo

Run the engine until it reaches normal operating tem-

b perature.
2. Turn off the engine.
3. Remove the oll filler cap and the drain plug. Drain the
engine oil.
KoHBCOR
4.

Tighten the drain plug to the specified torque.

Tightering torgue
Oil pan drain plug :
35-45 Nm (380-450 kg.cmn, 25-33 Ih.ft)

5.

NOTE

Whenever tighlening the off drain plug, use a new
drain plug gasket.

- new engine oil threugh the oil filler cap opening.

Capacity :

Drain and refill : 5.4 lit (5.7 U.3.qts., 4.75 Imp_qts.)
Qil filter : 0.5 1it (0.53 U.S.qis., 0.44 Imp.gus.)
Total : 5.9 Iit {(6.23 U.S.gts., 5.19 Imp.gts)

. Do not overfill. This will cause off aeration and foss of
oil pressure,

6. Install the il filler cap.

7. Start and run the enghhe.

Turn off the engine and then check the oil leval. Add
oil if necessary.

REPLACING THE QIL FILTER  conuoso
All Hyundai Motor Company engines are eguipped with a
high quality, disposable oil filler. The quality of afiermarket
replacement filters is considerably diverse.

High quality replacement filters should be used to assure
the most efficient service.

ECHEDOTA

PROCEDURE FOR REPLACING THE QIL FILTER

1. Use a filter wrench (09283 - 27100) to remove the oil
filter upper cap. -

2. Installing a new oil filter on the lower case.

3. Tighten the oil filter upper cap to the specified torque.

Qil filter : 22-25 Nm {220-250 kg.cm, 16-18 1b.fi)

4. Startand run the engine and check for engine oil lzak.

5. Afterturning off the engine, check the ail level and add
oil as necessary.

ECHBDOIR
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ENGIME MECHANICAL SYSTEM

F

CHECKING COOLANT LEAK

SZHZ1000

1. Loosen the radiator cap.
2. Confirm that the coolant level is up to the filler nack.

3.  Install a radiator cap iester ic the radiator filler neck
ang apply 150 KPa {21psi, 1.52 kg/om?) pressure.
Hold it for two minutes in that condition while checking
tor leakage from ihe radiator, hoses of conneciions.

Lt

L NOTE

1. Radiator coolant may be extramety hot. Do not
open the system becauss hol, or scalding watsr
could gush out causing parsonal infury. Allow the
vahicle to cod before servicing this syslem.

2. When the tesier Is removed, be careful not fo spilf
any coolant from it

F.  Be sure to clean away completely any from the
area.

4. Be carefuf when instalfing and removing ihe
taster and whan tasiing, not to deform the filtar
neck of the radiator.

4. Ifthere is leakage, repair or replace with the appropri-
ate part.

Be sure that the cap is clean before festing, sifice rust
or other forefgn maferial on the cap seal will cause an
incorrect reacing.

FCARMOSOA

SRECIFIC GRAVITY TEST  rrrim

1. Measure the spacific gravity of the soolant with a hy-
dromeier.

2. Measure the coolant temperaturé and calculate the
concentration from the retation between the specific
gravity and temperature, using the following table for
reference.

IKCHGO024

RAMHATOR CAP PRESSURE TEST
1. Lse an adapter to aitach the cap to the testar,

2. Increase the pressure until the gauge stops moving.

#ain valve opening pressure :
107 8kPax14.7kPa (1.1+0.15 kgfem?, 15.64£2.13)

tdain valve closing pressure :
83.4 kPa {0.85 kg/oma, 12.1 psi)

3. Check that the pressure level iz maintained at or
above the limit,

4. Replace the radiater cap il the reading does not re-
main af or above the limit.

“GHFB002E
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T

RELATION BETWEEMN COCLANT CONCENTRATION AND SPECIFIC GRAVITY

e ——y

!

Cootant iemperature °C (°F) and apecifie gravity Freszin Safe Coolant con-

' ; I R i g operating | ceniration

' . ' | femperalure | o mperature | (Specific vol- |

10 (B 20 (59) 30(86) | 40(1D4) | EG(122) | og (o nperaturs | (Spe !

: : i C(F) vimat

| 1.064 1.050 1.046 | 1.042 1.036 -18 (3.2) =11 {12.2) 30%

L 1.083 1.058 1.054 | 1.049 1.044 -20 (-4) -15 (5) 35%
1.071 1.067 1.082 1.057 1.052 -25 {-13) 20 (-4) 40%
1.079 1.074 1.059 1.064 1.058 ~30 (-22) 25 {-153) 45%
1.087 1.082 1.073 1.070 1.064 -36 {-32.8) -21 {-23.8) 50%
1.0950 1.090 1.084 1.077 1.070 -42 (44} =37 {-35) 55%
1,903 1.098 ! 1.092 1.084 1.076 -50 (-58) -45 (-49) 60%

Example v i fhe concentration is above 80%, boih the

The safe operating temperature is -15°C (5°F) when the
measured spectiic gravity is 1.058 at coolant temperature
of 20°C (6B°F)

A CAUTION

o §f the concentration of ife cooiant is Dajow
30%, fis anti-corrogion properiies will re ad-
vergaly affscted.

RECOMMENDED COOLANT

anti-frepze and engine cociing properiy will
decrease, affscling the engine adversefy. For
thesa reasasis, be sure to mafntaln the con-
cemntration level within the specified range.

Antifreeze

Mixiure ratio of anii ifreeze in cootant

Do not mix types of anii-frease.

SETHYLENE GLYCOL BASE FOR ALUMIMNUM  50% [Except tropical areas]
40% [Tropical areas]

CHECKING COMPRESSION
PRESSURE

=OHI100

1. Before checking engine compression, check the en-
gine ail level. Also check that the starter motor and
batlery are all in normal operating condition.

2. Slartthe engine and wait until the engine coolant tem-
perature reaches 80-95°C (176-205°F}.

3. Turn off the engine and remove the airclsaner sle-
ment.

4., Hemove tha injectors.

5 Crank the engine to remove any foreign material in
the cylindaers.

6. Insert the compression gauge (02351 - 27000; into
the injactor hole.

7. Crank the engine and read the gauge.

Standard value ; 2942 kpa (30 Kg/cm?, 426 psi)

8. Repeat steps 6 to 7 for all cylinders, ensuring that the
prassure difference for gach of the cylinders is within

the specified limit.

Limit:  Max. 100 koa (1.0 kglom? 14 psi)

9. If a cylinders compression or pressure differential is
outside the specification, add a small amount of cil

" between cylinders

through the injector hole, and repeat steps 610 8.

1)

i the addition of oif causes the compression o
rise, it is Bkoly that there may be wear betweasn
the piston ring and cylinder wall, ’
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2} If compression remains the same, valve seizure,
poor valve sealing or a compression leak from
the cylinder head gasket are all possible causes.

Compression yauge

ECLADDSA
ADJUSTING DRIVE BELT AND
TENSIONER eowsiwo

1. Check that the belts are nol damaged and are prop-
erly placed for the pulley grooves.

KCHEO02E

2. Install the belt in the following order,
[Alternator = Power steering = Idler = Air condi-
tioner pulley = Crankshaft pully]

3. When instafiing the belt on the pulley, make sure it is
centerad on the pulley

Pulley
M&-} /
Wrong V-ribbed beit Wrong
Rinht

ECAZHEOA

A\ cauTion

1. When instailing the V-ribbed beft, chock that
the V-ribs are properly allgned.

2. K noise or slippage is detected, check the belt
far wear, damage, ¢r breakage on the pul
fey confact surface, and chack the pulley for
scoring. Afso check the amout that the bei
is gaflecied.

The tensioner mark should be batween the “*" pogi-

tion.
if not, replace the beft.

KCHBOOZF
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ENGINE BLOCK
ENGINE BLOCK

COMPONENTS  eonzsn

TORQUE : Nm (kg-em, Ib- ft)

KCHEODEA

DISASSEMBLY  conaions

Remove the cylinder head, timing belt, front case, fly-
wheel, pistons and crankshaft.

For furthar details, refer to the appropriate section.
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INSPECTION

SOV oo
CYLINDER BLOCK

1. Check the cylinder block for scores, rust and corro-
sion. Also check for cracks or any other defects. Re-
place the block if defective.

2. Measure the cylinder bore with a cylinder gauge at tha
three levels indicated and in the girections of A and B.
Level 1: No. 1 niston ring position at TDC
Level| 2 ; Center of cylinder
Level 2 : Bottom of cylinder

s
f; N
oy
= = 4
L,
Z 7
e— —fr 1

ECAZ504

3. Ifthe cylinder bores show more than specified out-of-
reund or taper, or if the cylinder walls are badly scufied
or scored, the cylinder block should be rebored and
honed. Mew oversize piston and rings should be in-
stalled.

Standard value
Cylinder bore : 83+0.03 mm (3.27+0.0012 in.}
Cut-of -round and taper of cvlinder bore :
iMax. 0.01Tmm{0.0004 in.)

4, It & ridge exists at the top of the cylinder, cut it away
with a ridge reamer.

PISTON SERVICE SIZE AND MARK MM (iN.)

identification Mark Size
| 0.25 0.25 (0.010) O.8.
! 0.50 0.50 (0.020) O.5.
: Q.75 0.75 {0.030) 0.5
i 1.00 1.00 (0.039) 0.8

To rebore the cylinder bore to oversize, maintain the
specified clearance between the oversize piston and
the bore, and make sure that all pistons used are of
the same oversize. The standard measurement of the
piston oulside diameter is taken at a level 2 mm (0.08
in. above the bottom of the piston skirt and across
the thrust faces,

‘(}'I

Piston-to-cylinder clearance :
0.069 - 0.091 mm

2imm
{0.08in.) Measuremeni poiri H‘“\L[

ECAZ431A
5. Check for damage and cracks.

7. Checkthe top surface of the eylinder block for flatness.
If the top surface exceeds limits, surface to minimum
limit or replace.

Standard valus
Flatness of cylinder block : Max. 0.05mm{0.0020 in.)

Service limit

Flatness of cylinder block : 0.1mm(0.0038 in.)

NOTE

Whern the cviinder head is assembled, grinding fess
than 6.2 mm (0.008 in.) is permissible.

ECA34E0B



ENGINE BLOCK

EM 23

EORING CYLINDER

1.

Oversize pistons should be selected on the basis of
the largest cylinder bore.

ldentiication Mark Size
0.25 P 025 mm (0.0100n) Q.8
.50 o 0.50 mm (0.020 in.) O.5.
0.75 0.75 mm (0.030 in.) O.5.
1.00 1.00 mm (0.03% in. } 0 S

i_HjJ NOTE
The size of a piston is stamped on top of the piston.

WMeasure the outside diameter of the piston to be
used.

On the basis of the measured O.0., calculate the new
bore size.

hNew hoare size = Piston O.D + clearance between pis-
ton and cylinder - 0.02 mm (0.0008 in.) {honing mar-

gin.)
Bore each of cylinders to the calculated sizs.

[ noTE

To prevertt distortion that may resuft from temmperature
rise during honing, bore the cylinders, holes in the
firing order sequence.

Hone the cyiinders, finishing them to the proper di-
mension {piston outside diameter + gap with cylinder).

Verify the clearance between the piston and cylinder.

[l noTE

When boring cylinders, finish all four cylinders to the
same oversize. Do not bore only one cylinder {o the
oversize.

REASSEMBLY  conaiw

Install the following parts by referring to their respective
paragraphs.

DO e P =

Crankshaft
Fiywhesl

Piston

Cylinder head
Timing belt train
Front case
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ENGINE MOUNTS

COMPONENTS  rerseom

%7 T : 60-31 (€00-200, 43-58)

Engine mouniing bracket

T : 5265 (500-650, 35-47)

Front roll stopper Hear roll stopper insutator

bracket

Rear roll stopper bracket

T : 50-65 (500-650, 36-47)

Front roll stapper
insulator

Transaxls mounting bracket

T 90-110 (200-1100, 65-80)

T+ 40-55 (400-550, 29-40 )

TORQUE : Nm (kg.cm, Ho-ft}

EDUATODA
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REMOVAL  ecomim

Atlach a chain or cabla to the engine hocks and lift enough

50 that there is no pressure on the motor mounts.

ECAaE1204

ENGINE MOUNTING
1. Remove the engine mouniing insutator boits.

2. Remove the engine mounting bracket from the en-
gine.

EUAZDDEA

TRANSAXLE MOUNTING
1. Remove the transaxle mounting insulatar balts.

2. Remcve the tranaxle mounting bracket from the
transaxle.

SCAS007A

FRONT ROLL STOPPER

Remuove the front roll stopper bracket frarn the sub-frame.

SCALDIDEA

REAR ROLL STOPPER
1. Remove the bolt from the rear roll stopper.

2. Remove the rear roll stopper from the subframe.

CCAING3A
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INSPECTION ITEMS  conuno

Transaxle mounting

Engine mouniing

Rear roll siopper assembly

SRHAZDSE
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FRONT CASE

COMPONENTS  coneesa

Front case

Cil screen

T : 52(520, 38) 1 Balance shafl

el A
"
.\._
:
w0 SN
i |
1
3
T
< | | |
)

~ |

G——— T:53- 57 (530 - 570, 39 - 42)
Ay

T:10{100, 7)

TORGQUE : Nm (kg.cm, 1b-ft)

RCHENCEA
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MBASSEMBLY  echszsn
1. Hemove the timing belt. Refer io "Timing Belt.”
2. Remove all the cil pan boits.
3. Tap the oil pan wiih a rubber hammer and remove the
nan.
4. Remove tha oil screen and gasket.
5. Remove the front case assembly.
&. Femove the oil presstire switch.
! .
S 24mm (2.9 in.)
. Apply sealant

FCHAZEOA
7. Remove ail the balance shaft holt.

KGHEOD&D
8,

KCA300AD
2. Remove the front case mounting holts and remove

the front case assembly and gasket from the cylinder
block.

10. Remave the oil pump gears from the front case.

INSPECTION

SCRHETOD

FRONT CASE

3.

4,

Check all oil holes ioar clogging. Clean the hoies if
necessary.

Check the balanee shaft bearing for wear, damage
and seizure. if thers is anything wrong with the bear-
ing, replace the bearing.

Check the frant case for cracks and other damage.

Replace a cracked or damaged front casa.

BEALANCE SHAFT

1.

Check the journais for wear or seizure,

2. I excessive wear or seizure is evident, check the
bearing carsfully.

3. If necessary, replace the balan%e shaft bearing or the
shaft itseif.

KCHEDOSE

OlL SEAL

1. Check the oil seal lip for wear and damage. Replace
the oil seal if necassary.

2. Check the oil seal Iip for detarioration. Replace the oil

seal if necessary.
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REASSEMBLY  -crmesce 5. Install the front case assembly with a new gasket.
Tighten bolts to the specified torgue.

1. Apply engine oil to the gear and align the two timing o
marks. Tighiening forgue

Front case assembly :
20-27Nm{200-270kg.cm, 14-20 |b.1Y)

KCHBLGAF

2. Apply Locitite272 to the drive gear and intermediate

gear bolt.
HKOHBI4H
e 6. Instalf a balance shaft assembly to the cylinder block.
e
s .
"

KUOHBDOAG

3. Using the special tool, the crankshaft front ofl saal
installer (09231-27100), install the crankshaft front oil
seal into the front case.

KRCHB00L

7. Apply sealant to the groove of the pan flange as

KCHEe0dl shown.
4. Install a new front case gasket to the front case as- a—iJL[ NOTE
sembly and tighten the flange bolis temporarily. 1. Apply seafant approximately 4 mm (0.16 in} in

thickness,
2. Affer the appfication of the sealant, instalf the oif
pan within 15 minutes.
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4. Instali the oil pan and tighten the bolts to the specified
toroue. '

Tightening forgue

8. Using a 24 mm deep socket, install the oil pressure
swiich after appiying sealani to the threaded area.

Sealant : Threebond 1104 or equivalent

Lo not forque the ol prassure swilch excessively

Tighientrg to?que

Oil pressure switch : 15-22Nm{150-220kg.cm,
11-18 Ib.it}

8 24mm {0.91n) i
‘ :

Apply sealant

ECHAZE0A
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ENGINE AND TRANSAXLE
ASSEMBLY

ENGINE AND TRANSAXLE
AGZEMBLY  eoreesms

REMOVAL

1.  Remove the battery.

2. [retach the air cleaner.

ECJaR 03

3. Disconnect the engine harness connectors.

1, Engine wiring connecters (altsrnator, starter,

efc.}

2. Power steering switch connector, ofl pressure
gauge connector.
Back up lamp switch connector,
AST solenoid, inhibitor switch connector.
Coolant temperatura sensor.
Oixygen sensor connector.

O U o

ECABMaA
4. Drain the engine coolant.

5. For a vehicle with automatic transaxles, disconnect
the transaxle ofl cooler hoses,

L moTE

= Whan disconnecting hoses, make fdentification
marks to avoid making any mistake when in-
stafling them again.

/T cAUTION

* Ba carsful ol to spiif any of oll or fluid out of
fhe hoses. Plug the openings to prevent ihe
eniry of foreign matarial,

6. Disconnect the radiator upper and lower hoses on the
engine side then remove the radiator assambly.

FEOASANN
7. Disconnect the engine ground.
8. Disconnect the brake boostern__\.:'acuum hose,

9. Disconnect the heaier hoses {inlet and outlet) on the
engine side.

10. Using a special iool, remove the main fuel line at the
comman rail (supplyfreturn},

11. Disconnect the speedometer cable from the
transaxle.

12. Disconnect the clutch cable or control cable from the
transaxle.

ECHADDGM
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13. Disconnact the power steering suction hose and re-
turn hose from the pump.

EGHAGDGH

14, Detach the steering dust cover in the enging compart-
tment and then disconnect the gear box universal joint
bolt.

Make sure to make identification marks between the
unfversal foint and the gear box for reassembly.

ECHADGK

ECHACDAT

SOHADDY
15. Raise the vehicle and then remove the front tire.

16. Remove the calliper assembly from the knuckle. Tie
it using wiré, hang it from the suspension.

ECHADDL)

17. Loosen the strut lower bolt and then remove i,

eCJAZGOR -

20. Remove the transaxle control rod and extension rod

ECHATOEF

21. Putthe special fixtture on the T/M jack and then adjust
it to the sub-frame.
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10 nore _
Check that all the cables, harness connector and hose
are discohnected from the engine and fransaxle as-
sembly.

mf
EGHADTA

22. Remove the engine mounting bracket and tihe
transaxle mounting bracket.

EDHANA

s R Lo T T

ﬁ?’:’ﬁﬁr X

o g

EDHADO4S

E ARG

=DHACoEl

24. After reroving the drive shafty lower the engine and
transaxle assembly on the jack then, remove the front
roll stopper and the rear roll stopper,

ECAIN21A

25. Remove the engine and transaxle assembly as a unit.

INSTALLATION

FCUAZETO

1. When installing the enging and transaxle, check the
connections of harnesses, pipes, hoses, atc. make
sure that nons of them are caught, damaged, stc.

2. Install the front roll stopper to the bracket roughly.

Tighiening forgue .

Service standard : 50-65 Nm (500-650kg.cm,
36-47 Ib.it)
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=C1AD0SA

2. Install the rear rofl stopper to the bracket.

.Tightening torogue
Service siandard ; 50-65NmM({500-650kg.cm, 38-47 Ib.it)

47’_?' \J)-.I g:_j/ {0 )
AN SN
/a:ﬁ \‘,y £ ‘\\/ I}L‘

N / -"".}_"‘h":‘? If:{lll

ECHADOER

4. Install the engine/ransaxle to the sub-frame assem-
bly. Use the T/M jack to raise the assembly slowly
adjust if to the vehicle body.

ELtACCEl

5. Inglall the transaxle mounting brackst.

Tightaning orgue

Service standard . 96-110NmM(900-1100kg.cm,
65-80 In.if)

ECHANGAE

6. Install the engine bracket {right side}.

Tighiening forgle
Service standard : 80-80NmM({B00-800kg.cm, 43-58 Ib.if)

. '| l - __'_J’ i LR ".II ",I'lI \‘\L\:\C\__::_::_;
e ARy
g T R
iR : AN
III Illll‘[\\gl. g i I
||| IL;I||T";L y : _. -
| T.I':ll|ﬂl"'}9’ SO
B o s AV -
IR :
\-II HI'HL‘ N L_';S
e
Lo

ECHADOGS

7. Toinstall all of parts, follow the removal procedures in
the reverse grder.

8. Refill the coolant and then chack for leaks.

9. Refill ihe transaxle oll and check for leaks, then test
its operation.

10. Check the operation ot the transaxie control cable and
accelerator cable.

11. Check the proper operation of each gauge.
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i,

MAIN MOVING SYSTEM

CAM SHaAFT

L:ﬁ Ft PG B NTE S driticlals]ed

Camshaft

> Hydraulic lash adjuster

TORQUE ;| Mm (kg.om, Ihit)

AUHBOTHA
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DISASBEMBLY  wchesw

1. Disconnect the negative terminat from the batiery.

2. Drain the engine coolant.

o3

Reamove the breather hose between the air cleaner
and the rocksr cover.

4. Remove the air cleansr.
5. Hemcvs the timing belt cover.

5. Remove the rocksr cover and crank shaft position
BENSOT.

7. Loosen the camshaft spracket bolts then remove the
camshaft sprockets.

3. Loosen the camshaft bearing cap bolis and remove
the bearing caps, camshafts, rocker arms and lash
adjusters.

WARNING

REMOVAL AND INSTALLATION OF INJECTOR AND
HIGH PRESSURE PUMP.

1. Fuel system is subject to extremely high pressure
{1350 bar).

2. Never perform any work on injection system with en-

gine running or within 30 seconds after stopping the

engine.
3.  Always pay attention {o safety precautions.
4. Ensure the absoluie cleanlinass.

5.  Nevar reamove the injsctors.

INSPECTION

ECHBIZA}
ROCKER ARMS

1. Check rotation of the roller. If they do not retate
smoothly or are loose, replace them.

2. Check the roller surface. Replace if there is any dent,
damage or evidence of seizure.

3. Check the valve contact surface for possible damage
or evidence of seizure. Replace if necessary.

KSIED 1533
CAMBHAFTS

1. Check the camshaft journals for wear. If the journals
are badly worn, replace the camshaft.

2. Check the cam lobes for damage. If the lobe is dam-

aged of worn excessivaly, raplace the camshafl.

Cam height .
[Standard]
Intake : 34.897 mm {1.366 in.}
Exhaust : 34.570 mm {1.381 ih.)
{Limit]

Intake 1 34.197 mm {1.346 in.)

Exhaust : 34.070 mm (1.341 in.)

i :

ECAR2ANE
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Loy

REASSEMBLY  ecosmn

1. Install the camshaits on the cylinder head,
] noTE
Apply engine oil to fowrnals and cams of fhe
camshafls.

2. install the bearing caps.

3, Check that the camshaft can be easily turned by
hand. After chaecking, remove the bearing caps and
the camshafts, and then finstall the rocker arms.

4. Make sure that the dowel pins on the camshaft
sprocket ends are located on the top.

09221 - 21000 |
@ ——] Camshaft
Qil szal
o ECLANZE
5. Tighten the bearing caps to the specified torgus in two

or three increments as shown.

i) nOTE
Tighten the rocker arms uniformiy,

Tightening iorgue

Bearing cap bolts:

27 - 30 Nm (270 - 300 kg.cm, 20 - 22 1b.ff)

ROHRMZD

=

8. Using the special tools, camshatt oit seal Installer. Be
sure to apply engine oil to the external surface of the
oil seal.

Insert the cil seal along the camshaft front end and
install it by driving the installer with a hammer until
the oil seal is fully seated.

Qil seal

KCrHAZI0C

7. Insiall the camshafl sprocket bolts to the specified
torqus.

Tightening iorque
Camshaft sprocket bolts :
120 - 150 Nm (1200 - 1500 kg.cm, 88 - 110 i)

8. Install the rocker cover.

Tightening torgue

Rocker cover bolts © 10-14 Nm {100-140
kg.cm, 7-10 Ib.f}
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CRANK SHAFT

CGM PON EN’TS EClID40o0

Crankshaft damper pully

T :185 - 195(1850 - 1950, 136 - 144)

TORQUE : Nm (kg.cm, -1}

T:70 - 80{700 - 80Q, 52 - 58}

1‘-

Fly wheel

THINTRA
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DISASSEMBLY  zomen

1. Remove the timing belt, front case, flywhesal, eytinder
head assembly and oil pan. For datails, refer to the
raspective chapters.

o

Remaove the rear plate and the rear oil seal.
3. Remove the connecting rod caps.

il NOTE

Mark the main bearing caps to be able fo reassemb!
in the original position and direction.

4. Remove the bedplate and the crankshaft. Keep the
bearings in order according to the cap number.

INSPECTION
CRANKSHAFT

SCHEBAZS

1. Check the crankshaft journals and pins for damage,
uneven weal and cracks. Also check the oil holes for
restrictions. Repair or replace any defective part.

2. Inspect the crankshaft journal for taper and out-of-
round.

Standard valuém
Crankshaft journal Q.0 -
B0.002 - 80.020 mm (2.382 - 2.363 in.)
Crankshaft pin 0.0 :
50.008 - 50.026 mm{1.969 - 1.9895 in.)

ECAB4108

MAIN BEARINGS AND CONNECTING ROD
BEARINGS

Visually inspect eaich bearing for peeling, melting, seizure
and improper contact. Replace any dafective bearings.

MEASURING QIL CLEARANCE

Check the oil clearance by measuring the cutside diameter
of the crankshaft journal as well as the the inside diameter

of the bearing. The clearance can be obtained by calou-
[ating the differance between the measured diamstears.

Standard value
Ofl clearance
Crankshaft main bearing :
0.024 - 0.042 mm (0.0008 - 0.0017 n.)
Connecting rod bearing :
0.024 - 0.042 mm (0.0009 - 0.0017 in.}
(Himit: 0.1 mm ©.0039 W) L.

CCASA IOT
HOW TO USE PLASTIGAUGE
Plastigauge may be used.to measure the clearance,

1. Remove oil, grease and any other dirt from the bear-
ings and journals.

2. Cut the plasticgauge to the same length as the width
of the bearing and.place it in parallel with ihe journal,
avoiding the oif holes.

3. Install the crankshaft, bearings and caps and tighten
them 1o the speacified torques. During this operation,
do not furn the crankshaft. Remove the caps. Mea-
sure the width of the plasticgauge at the widest part
by using the scale printed on the gauge package. if
the clearance exceeds the service limit, the bearing
should be replaced or an undarsize bearing should
be used. When installing a new crankshait, be sure to
use standard size bearings. If the standard clearance
can not be obtained even after replacing the hearing,
the journal and pin should be ground to thr undersize
and a bearing of the corresponding size should bg in-
stailed.
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REASSEMBLY

EZA34209

1. Install a grooved main bearing (upper bearing) on the
cylinder block side.

2. Install a grooveless main bearing (lower bearing} on
the main bearing cap sidea.

3. Lowercenterthrust bearing is grooveless. Lipper cen-
ter thrust bearing is groovead,

ELADLIO0
L SEAL

Check the front and rear oil seals for damage or worn sur-
faces. Replace any seat thal is defective.

BEDPLATE

After installing the bedplate, make sure the crankshaft
turns smoeothly and the end pfay is correct. If the end play
exceeds the limit, repiace the crankshaft bearings.

Standard value: 0.09 - 0.32 mm (0.0035 - 0.026 in.]

EZABA-G0
BRIVE PLATE (A/T)
Heplace distorted, damaged, or cracked drive plates.
FLYWHEEL (M/T)

1. Check the clutch disc contacting surface of the fly-
wheel for damage and wear. Replace the flywheel if
excessively damaged or worn.

2. Check the clutch disc contacting surface of the fly-
whee! for run-out.

Limit

Flywheel run-out : 0.13mm(0.0051 in.)

Grooved G roovetass

Upper bearing
Lower bearing (for Ne. 1,2,4,5}

(for No. 1,2,4 5}
Grooved Grocvaless

) «F

Thrust bearing {for uppert Thrust bearing (for fower)

WCHBCTRS

4, Apply engine oil to journals é‘nd pins. Install the

crankshaft.

5. install the bedplate with the arrow mark directed to-
ward the front of the engine.

6. Tighten the cap bolts to the specified torgue.

3. Check the ring gear for damage, cracks and wear.
Replace if necessary.

Tightening torgue
Main bearing cap bolts :
15 mm : 25 Nm {250 kg-cim, 18lb-ft) + (907

12 mm : 33 - 37 Nm (330 - 370 kgrem,24 - 27 [b-f)

7. Cap holts should be tightened evenly in 4 to 5 in-
crements before they are tightened to the specified
torgue.

8. Make sure that the crankshait turns freely and check
the end play of the crankshaft.
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9. Using a speclal tool (09231 - 27000}. Insiall the oil
seal in the oil seal case. A new oil seal should be
used.

09231 - 27000

ECHEC4Z
zFor M/T >
10. Install the rear plate 1o the cylinder block.

i1. Install the flywheel assembly and tighten the bolts to
the speacified torque.

Tighiening torgue
Fywheel bolt ;
70 - 80 Nm (700 - 800kg.cm, 52 - 59 |b.ft)

<Far AfT>
12. Insiall the adapter plate o the cylinder block.

i3. install the drive plate and tighten the bolts to the spec-
ified torgue.

Tighiening mrqﬁé“m ..
Drive plate : 70 - 80 Nm {700 - B00kg.cm, 52 - 59 th.ft)
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FISTON

CGMPGNENTS REUHRBIIO

Piatan ring MNe,2

=

Snap ring
3il ring

Fislon

Connecting rod

%H__mm
W Baaring

%7 Cennecting rod cap

1
Qi T.25+ BO(250 - 907, 18 4907

TORQUE : Nm {ka.cm, 1b-ft)

KCHBOOEA
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INSPECTION  conssmo

FISTON

Check each piston for scuffing, scoring, wear and
other defects. Replace any piston that is defective.

Check that the piston pin fits In the pisten pin hole.
Replace any piston and pin assembly that is defective.
The piston pin must be smoothly pressed by hand Into
the pin hote {(at room temperature)

PISTORN RING

1.

)

Check each piston ring for breakage, damage and
abnormal wear.
Replace the defective rings.

When thé piston requires replacement, its ring should
also be replaced.

Measure the clearance between piston ring and ring
home.

ECLACIOE

Standard Value : Ring - to - ring groove clearance

No. 2 : 0.085 - 0.11 mm (0.00256 - 0.00433 in.)
Ofl ring : 0.03 - 0.07 mm {0.00118 - 0.00275 in.)

Place a piston ring in the cylinder bore and set it
square by pushing it down with piston.

Measure the end clearance using a thickness gauge.

———————————
H

— A ‘

i ol

Piston ring”  gpg gap

AR

R

Standard Value : End gap
Mo, 1 0.2 - 0.3 mm {0.0079 - 0.0118 in.)
No. 2: 0.30 - 0.45 mm (0.0118 - 0.0177 in.}
Qil ring : 0.2 - 0.45 mm {0.0079 - 0.0177 in.}

Limit : 0.8 mm (0.0315 in.)

CONNECTING ROD BEARING

1.

Check the bearing surfaces for unaven contact pat-
tern, streaks, scraiches, and ssizure. If defects are
evident, replace. If the surfaces are seriously nicked
and seized, check also the crankshaft. i ithe crank-
shaftis also damaged, replace the crankshaft or grind
to undersize for reuse.

ECLADICE

Measure the connecting rod beating 1.0 and crank-
shaft pin Q.D. If the clearance (oil clearance) exceeds
the limit, replace the bearing and, if necessary, the
crankshaft. Or. grind the crankshaft to an undersize
and, at the same time, replace the bearing with an un-
dersize.

ECLA0IOr

Standard value :

0.024 - 0.042 mm {0.0009 - 0.0016 in.}

Limit : 0.10 mm (0.003% in.}
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INSTALLATION
CONNECTING ROD, BISTION PIN AND PISTON

ECHBS700

1. Match the piston with the connecting rod.

2. Line up the front marks and insert the piston pin. The
pisten pin must be smoothly pressed by hand info po-
sition. Replace the piston pin if ihere is excessive play.

Front mark

3. Insert the piston and connecting rod assembly from
above the top of cylinder. Ensure that tha front mark
on pistan crown and that {ID mark) on the connecting
rod faca toward the front of engine (o the crank pulley
side).

4. Clamp firm the piston rings with the ring band and in-
stall the piston assembly into eylinder. Do not strike
it hard into the piston, as broken pistor ring or dam-
aged crank pin could result.

#LHROOEE
FISTON RING

1. install the oil ving expander and oil ring to the niston.
Then, install No.2 piston ring and Ne.1 piston ring, in
that order. Make sure that the ring side, on which
manufacturer and size marks are stamped, faces to
the piston crown.

T o
i s .
Nee o

5

*----.______/ #Ll_:}

ECLARION

5. Tighten the connecting red cap bolts.

Tgﬁhtening Torgue

Connecting rod cap bolts :
25 Nm {250 kg-om, 18-4 |b-ft) + 90°

COLADOL

2. Position ends of piston and ol {side rail, spacer) rings
as illustrated.

Upper side rail

Lower side rail

f’”_l

ﬂ

Cylinder number

ESLADIOM

RCARIE0N

NOTE

Re-use of the boft must be limifed fo 3 fimes.
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[

6. Make sure the clearance of connecting rod big end
side.

Standard Valus : 0.10 - 0.35 mm (0.0039 - 0.0138 in.)
Limit © 0.4 mm (0.01567 in.}

ECI AT
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COOLING SYSTEM

ENGINE COOLANT HOSERIPES

CO?’&QPGNEP‘ET‘S =CHEBAECDD

TORQUE : Nm {(kg-cm, ib- )

L |

INSPECTION  ecrimes

Check the engine coolant pipe and hose for cracks, dam-
age and restrictions. Replace if necessary.

RCHEBOO7 S
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HEASSEMBLY ECHA470RC

Fit an G-ring in the groove provided at the engine coolant
inlat pipe end. \Wet the periphary of the O-ring with water
and insert the engine coalant inlet pipe.

NGTE

1. Do not apply ol or grease to engine coofant pipe
O-ring.

2. Kesp the angine coolant pine connectione free of
sandg, dust, efe.

3. Inseri the engine coolant pipe inio the and of the
angine coolant pump infet.

4. Wheneverinsiaiting the engine coolant inlet pipe,
always replace the Q-ring with a new one.

L

!
——f

Coolant inlet pipe

ECAasTOA

ECHES2A0

COOLANT TEMPERATURE SENSCR
REMOVAL

1. Prain the coolant to g lavel below the bottom of the
SEensor.

2. Disconnect the ground cable from the battery and
then remove the sensor connector.

3. Hemove the coolant sensor.

INSTALLATION

ECJAAD00

1. Tighten the coolant temperature sensor to the spec-
ified torque after applying the sealant to the screw
area.

Recommened sealant :

Threebond No. 1324N or LOCTITE 262

Tightening iﬁrque
The coolant temperature sensor ;
20-40Nm {200-400 kg.cm, 14-29 Jh.ft)

2. Connect the sensor to the harness.
3. Connect the ground cable to 1he battery.

4. Refill the engine coolant.
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ENGINE COOLANT PUMP

TLHIEE00

COMPONENTS

Gazket

Engine coolant pumgp

Timing belt

TORQUE : Nm (kg.cm, |b-ft)

KOGHBECOTA
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REMOVAL  coresens

1. Drain the coclant and disconnect the coolant pumz
inlat pipe.

2. Remove the drive belt and angine support brackst.

3. Remove the liming belt covers and the timing beli ten-
sioner.

4. Remove the engine coolant pump maounting boits.
5. Remove tha ahgine coolani pump assembly from the

cylinder block,

ECHBERZOD

INSPECTION

1. Checkthe purnp for cracks, damage or wear. Replace
the pump assembly if necessary.

2. Check the bearing for damage, abnormal noise, and
sluggish rotation. Replace the pump assembly if nec-
essary.

3. Checkthe sealforlsaks. Replace ihe pump assembly

if necessary.
4. Check for engine coolant teakage. If the engine
coolant leaks, the seal is defeclive. Replacs the

angine coolant pump assembly.

INSTALLAYION

ECHEREGD

1. Clean the gasket surfaces of the engine cootant pump
body and the cylinder block.

2. Installthe new C-ring onto the groove on the front end
of the engine coolant pipe, then wet the O-ring with
water. Do not apply ail or grease.

iy

3. Install a new engins coolant purnp gaskst and engine
coolant pump assembly. Tighten the bolis o the spec-
ifisd torque,

KUHBOOTE

.- fighﬁenﬁng torque
Engine cootant pump bolt :
10 mm 10 - 12 Nm (100 - 120kgcm, 7 - 9 ib-f)
14 mm: 48 - 52 Nm (480 - 520 kg-cm, 35 - 38Ib-1t)

CCR 1A 34

Install the timing belt tension_ér and timing bell. Ad-
just the timing belt tension, then install the timing belt
Covers.

>

5.  Refill the coolant.

6.  Run the engine and check for leaks.
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ENGINE MECHANICAL SYSTEM

HRADIATOR

ECHBGO0C

COMPONENTS

Radiator upper hose

Radialor

_ \,__ _

i
s ‘_.\“__\\\
7 i
R
___.____“________“_.____“__._______\ﬁ___. 4\___.
i %\

i

o
.
i
R&.m%m“@\ﬂ \

.

o i
m%
7

Radiator lower hose

Coolant resevoir tank

TORQUE : N (kg.cm, ib-ft}

DN

KCHE
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REMOVAL  romseo

1. Disconnect the ground cable from the battery termi-
nal.

2. Disconnect the fan motor conneclor.
3. Loosen the radiafor drain plug to drain the coolant.

4. Disconnect the upper and lowar hoses and overdlow
tube after making marks on the radiator hose and the
hose clamp. 1o ease. reassembly.

ELJAZHCA

5. Forvehicles with automaiic transax(es, disconnect the
oil cooler hoses from the automatic transaxle.

p
/1 CAUTION

Cover or plug the hose and infets of the radiaior
so that dusi and other forefgn materials can nof
enter aiter the hose Is disconnected from the ra-
diator,

8. Remove the radiator upper mounting bolt.

EDHI\O‘DIC.
7. Remove the radiator together with the fan motor.

8. Remove the radiatar tan motor and condenser fan mo-
lor from the radiator.

INSPECTION

ECZIASTO

1. Check for foreign material between the radiator fins.

2. Check the radiator fins for damage and straighten it
necessary.

3. Check the radiator for corrosion, damage, rust or
scale.

4. (Check the radiator hoses for cracks, damages or dets-
rioration,

5. Check the reservoir tank for damage.

8. Check the auiomatic transaxle ofl cooler hoses for
cracking, damage or deterioration {only A/T).

INSTALLATION

ZOHASECD

1.  Fill the radiator and reservair tank with clean coclant
mixture.

2. Bun the engine until the coblant has warmed up
enough so that the thermastat valve is open. Then,
stop the engine.

3. Remove the radiator cap and pour the coolant into the
filler neck of the radiator. Fill the reservoir tank with
the coolant to the upper level. Replace the radiator
cap.

4. Check that there are no leaks from the radiator, hoses
or connections.
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RADIATOR FAN MOTOR

ECHBERDO

COMPONENTS

Radiator

Fan mounting clip

Shroud

TORGUE : Nm (kg-cm, Ib- ft)

REMOVAL

ECJAEDOO

1. Disconnect the ground cable fram the battery cable.

2. Disconnect ihe connectors from the fan motor and the
harnass from the shroud.

3. For vehicles with automatic transaxles, remove the off
coaler hose from the shroud.

4, Remove the four bolts hotding the shroud.
5. Remove the shroud with the fan moior.

6. Remove the fan mounting ¢lip and detach the fan from
the fan motor.

7. Remove the three screws and detach the fan motor.

810 (80+100, 5.8.7)

Radiator fan motor

TCAICTIA

.

EC-ADOSAA
INSPECTION
Radiator Fan Motor

7.  Check that the radiator fan rotates when battery volt-
age is applied between the terminals (as shown in the
table below).
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EM -53

2. Ghegk that abnormal noise is not produced while the
motor 15 tuming.

{3

EINSPECTION
RADATOR FAN MOTOR

cCHESTO00

1. Check thatl the radiator fan rotates when batlery volt-
age is applied between the terminals {as shown in the
tahile below}.

2.  Check that abnormal noise is not produced while the
motor is turning.

 =oHAgIG
RADMATOR FAN MOTOR RELAY

1. Remove the radiator fan motor relay {High and Low)
from the relay box in the engine bay.

ECJABS0A

2. Chaeck the continuity of the terminals “2” and “4” with
an ohmmeter.

ltem Terminal No. Yes of No
ON Terminal 1-3 Continuity
Terminal i-3 Non continuity
Terminal 2-4 Confinuity
=6°| "

iR

FFRZE0"E

CRnTe
RADIATOR FAN MOTOR RELAY

1. Remove the radiator fan motor relay (High and Low)
from the relay box in the engine bay.

ECJARIDA
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2. Check the cantinuity of the tarminals “2” and “4” with
an ohmmeter.

ltem Terminal No. | Yes or No
ON Terminal 1-3 | Continuity
Terminal 1-3 Nen continuity
OFF
Terminal 2-4 Continuity

|

T ] !

HICRZEL &

EMST)&E_LATION EC.rag100

Installation is in the revarse order of removal procedures.

[l nwore
o Make sure the cooling fan does not come into
contact with the shroud when instaffed.
= Affer installation, make sure there is no unusuat
noise or vibration when the fan is rotating,

ECADGE1A
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RADIATOR CAP

COMPONENTS SUABRTICD

Radiator cap

i
High pressure valve

Pressure : 107 9+14.7 (1.120.15, 15.64+2 153)

PRESSURE : Kpa (kgfem?, psi}

Bent valve Vacuum spring

Pressure : 83.4 (0.85, 12.1)

INSPECTION

=S ABIDD

1. Check the radiator cap for damage, cracks or weak-
ening.

(

=
Weakening/a—-—‘

(

Weakening

. .“ECHJ’\E.II‘?-:E;
2. Connect the tester to the radiator cap.

3. Increase the pressure untilthe indicator stops moving.

ELREAD 44

4. Replace the radiator cap if the reading does not hold
steady for about 10 seconds.

! Adapter

SCHADAC
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THERMOSTAT

COMPONENTS  ecerre

TORQUE : Nm (kg-cim, Hy 1t) F

KICHBO: 84

R E MO\’A L ECHARTON
1. Drain the cootant so its leve! is below the thermostat.
2. Remove the inlet fitting and gaskel.

3. Remove the thermosiat.
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INSPECTEUM ECHASE00
1. Heat the thermostat as shown in the illustration.

2. Check that the valve operates properly.

3. Verffy the temperalure at which the valve bagins to
open.

Valve opening temperature :
80-84°C(1756-183.2°F)
Full opening temperature ; 85°C{203°F)

Thermomater

ECAZGN0A

INSTALLATION  rovmeom

1. Check that the flange of the thermostat is correctly
seaied in the socket of the thermosiat housing.

2. Insialt the inlet fitting.

ECHAD 58

Tightening torgue
Engine coolant inlet fitting bolt
13-15Nm(100-150kg.cm, 7-1110.ft)

3.  Refill the coolant.
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LUBRICATION SYSTEM
ENGINE OIL

COMPONENTS  ecressno

Cil filter

Qit filter fitting

Ol cooler

TORQUE : Nm {(kg.cm, 1b-fi)

KCHBIELA
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REMOV&L ECHEGS10

1. Remove ihe oil filter.

2. Remove the coclant hose from the oil cooler,

3. Remove the oi filter filting.

4.  Remove the oil cooler fram the oil pump.

INQPECT{ON =CHBAED

i. Chack for cil leaks.

2. Check the oil cooler for damage.
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OIL PUMP

COMPONENTS  ecreson

Qi pump cover

Relif apring

Cuter rotor

Relif cap

TORGQUE : Nm (kg.cm, ibt)

KITHS0CAA
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ECHEB&100

DISASSEMBLY
QL PUMP

Before removing the ofl pump outer and inner gears, mark
ihe outer gear to make sure that it goes back lo the pasition
with correct direction.

T

&

, / —“‘l‘*’*— Inner rotor
1y 7

I, II L (EJ ""'
AN

\\\H V’%-— Outer rotor
\ }a

ECHBCOLE

INSPEGTION
Ik, PUMP

SCHBZDD

1. Install the outer and inner gear into the front case and
make sure that they iurn smoothly with no excessive
play between them.

2. Gheck the side clearance (drive gear and drivengear)}

ELADE40B

INSTALLATION
OIL PUMP

E5Ha8300

Install the ouier gear, ensuring it is in position with correct

- direction according to the alignment mark made during dis-

assembly.

g wote
When instalfing the gears, be sure lo apply engine oif.
fo the entire suifaces of the gears.

Standard : 0.02 - 0.07 mm (0. 000?8 0 0027 in.}

3. Check the tip clearance.

| tétandard]
Drive gear : 0.12 - 0.2 mm (0.00472 - 0.0078 in.)
Driven gear: 0.13 - 0.23 mm (0.0051 - 0.009 in.}

1, KCHBLOSE
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REMOVAL
QIL PRESSURE SWITCH

SHRTTOO

To remove the oif pressure switch, use Qil Fressure Switch
Wranch.

INSPECTION
ClL FILTER BRACKET

SCHE?S0E

1. The oil filter mounting surface must be free from dam-
age.

2. Check for cracks and oil leaks.

3. Make sure that the relief plunger slides smoothly and
the relief spring is not daraged.

il PRESSURE SWITCH

1. Connect a tester {ohm range) between the terminal
and ihg body of the switch to check for continuity. The
swiich is normal If there is continuity. {f there is no
continuity, replace the switch.

=

3. Apply a 0.5 kg/emz2 pressure to the oil hole.

The switch is normatl if there fs no continuity.

Also check for air leaks. If any air leaks are delected,
the cause may be a broken diaphragm. Replace the
switch if it leaks.

Ol JET, CHECK VALVE
1. Check the oil jet and check valve for clogging.

2. Check the oil jet for damage and deformation.

ZCLAD A

2, Insert a thin rod in the oil hole of the switch and push
it in fightly. The switch is normal if no continuity is
detected {infinite resistance on ihe tester). If there is
continuity, replace the switch.

EAER

ATHIC0ED

INSTALLATION
CIL PRESSURE SWITCH

ECHETID

Belfora installation, apply sealant to the switch threads.

(il woTE

The sealant must not get info the thread fop surface.
Lise care not to torque excessively.
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INTAKE AND EXHAUST
SYSTEM

EXHAUST FIPE

CGMPONENTS ECHRAGNN

Heat protector

ra
-
Exhaust manifold

T: 25-38{250- 380, 18- 28)

TORGQUE : Nm {(kg.cm, |b-ft)

i
KCl BT 0A
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MUFFLER

CQMPONENTS EZHIET00

Fubher hanger

%——m 30.40 (300-400, 22-29)
e Gasket

Rubber hanger

Main muffler

‘/ 30-40 {306-400, 22-29)
3

i
|
—
l/ Giasket

Ny

TORGUE : N-m (kg-cm, 1b-F)

EC 14300
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HEMQV:AL EGIA815D FRONT EXHAUST PIPE {INCLUDING CATALYTIC
CONVERTER)

MAIN MUFFLER
1. Hemove the front exhaust pipe from the center ex-

I haust pipe.

A\ CAUTION bip

Before removing or inspeciing the exhaust sys- 2. Remove the front exhaust pips holls and exhaust
fem, ensure that the exhaust system is cool. manifold pipe mounting nuis.

1. Disconnect the main mufiler from the center exhaust
-~ pipe.

EClAzs02

3. Remove the front exhaust pipe from the rubber
ECJAB10A hanger_

2. Hemove the rubber hangers and remove the main
muffler.

SRJAST0C

ELNAZ10B

ECJAE 00
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ENGINE MECHANICAL SYSTEM

INSPECTION  somess

1. Check the mufflers and pipes for ieaks, corrosion and
damage.

2. Check the rubber hangers for deterioration and

cracks.

INSTALLATION  =cusson

1. Temporarily install the front exhaust pipe (catalytic
converter assembly), the center exhaust pipe and the
main muifler in this ordar,

2. Install the rubber hangers so that thay hang equally
{left and right).

3. Tighten the parts securely and then confirm that there
is no interference with any of components.
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COMPONENTS  ccummmo

Catalystic converter

Main muiflar

TORQUE : Nm (kg.cm, ib-{t)

ACHEEDOA
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REMOVAL eorees 3. Remove the rubbier hangers and take out the center

exhaust pipe.
MAIN MUFFLER

/1 CAUTION |

Before removing or Inspeciing the exhausit sys-
Tem, ensurs ithat the sxhaust systam s coof
enough.

1.  Disconnect the main muffler from the ceniser exhaust
pipe.

ECHAN BE

FRONT EXHAUST FIFE (INCLUDING CATALYTIC
i CONYERTER)

1. Remove the front exhaust pipe from the center ex-
haust pipa.

2. Remove the front exhaust pipe bolts and exhaust
manifold pipe mounting nuts.

T

EZHADBE

3. Remove the front exhaust pips from the rubber
2. Remove the rubber hangers and take ocut the main hanger.
muffler.

ECHAD19H

ECHAQIE

CENTER EXHAUST PIPE

1. Disconnsect the cenier exhaust pipe from the main
mufiler.

2. Remove the canter exhaust pipe from the front ex-
haust pipe.

- KoHIE00C
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INSTALLATION  ecoserm

1.

Temporarily, install the front exhaust pipe (catalytic
convarter assembly}, the centar exhaust pipe and the
main muffier in this order.

Assembly procedure

1} Insert seal ring into exhaust manifold flangs.
2} Inseri spring into bolt.

3y Tighten left side lightly after tightening right side
lightly.

4} Tighten feft side after tightening right side accord-
ing to the torgue indicated.

5} The distance (8.5 mm : Between flanges) rmust
be checked.

e S SR—

KCHESO:B

Whenever installing the seal ring, always replace a
new one.

Install the rubber hangers so that they can be identi-
cal {left and right) in length.

Tighten the parts securely and then confirm that there
is no interference with any of companents.
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TURBO CHARGER (TC)

COMPONENTS  ccams

INTAKE AIR QUTLET PISTON RING
BEARING
",«-"
<p"-\ ——
- OIL INLET '
L 5 —
‘:i g, EXHAUST
" BAS OUTLET

e =1 .

PISTON RING _ l OIL QUTLET =
H)

| ]

EXHAUST GAS INLET

TORQUE : Nm (kg.cm,ib.f)

FCLRINEA
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COMPONENTS e

Snap ring

Turbine housing

Coupling

TORQUE : Nm (kg.cm,ib.ft)

O - ring é

Compressor cover

Cartridge assembly

* Replace the gasket with new ones after removal.

J

DISASSEMBLY

1.

FAN
/1Y CAUTION

Be sure not to damage the compressor and fur-

bine wheel blade.

CCHEBEaas

Before removal, make the matching mark on com-
pressor cover bearing housing and turbine housing.

EZILAD 64

N Matching
mark

EZLATMER



EM -72

ENGINE MECHARICAL SYSTEM

2. Loosen the assembly and tap the housing by plastic
hammer when removing the housing.

Coupling Assembfy

Turbine housing

H7ZT00ER

L

Remove the snap ring using snap ring fillar.

ECiAITE0

4, Remove hy tapping the compressor cover of cariridge
assembly with plastic hammet.

—

b ... Cartridge
assembly

=CLADIAD
CLEANING

1. Use a heavy duty carbon solvent to loosen the carbon
from the parts.

™\ CAUTION

Do not use causiic solutions, wire brushas, or
wire wheels o remove carbon deposiis from any
furbo charger part.

2. A small, closed, agitated cleaning tank and solvent
will give the best resulis.

FITETOOAA

3. After the carbon is loosened, use a hard, bristle type
brush and remove all dirt pariicles.

A7ETACIS

4.  Clean all drilled passages with air under pressure and
put oil on cleaned parts to prevent corrosion.

H7ETO0C
INSPECTION

1. Check the inner housing contacting turbine wheel for
crack, pitching and other damages caused by over-
heat.

2. Make sure ihat the waste gate valve lever c-peratés
freely by hands.

3. Make sure there are no damages on the inner housing
surface contacting compressor wheel,
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4

Contacting surface

CILADIGE

4, Turbine wheei and shaft assemblies with cracks inthe
blades or broken blades can not be used again. if
the blades areg slightly bent, it can he used again but
severely bent blades can not be reused.

Oil pazsage  Turbine whesl

Compressar
wheel

ECLAOEFR

5. Check if there are foreign materials disturbing the oil
flow in the oll passage of cartridge assembly,

WASTE GATE INSPECTION

1. Check the waste gate rod operation under the pres-
sure below.

Mominal Value : 77.5 kPa {0.73 kgf / cm?)

EC_ANE]

REASSEMBLY

ELTANGAD

1. Apply engine oil to new C-ring and insert the O-ring
to the groove of carlridge assembly.

.

SCLAMES

2. Assemble cartridge assembly and compressor cover
mafching the mark.

ECLADTEE

3. Instali the snap ring as shown in the figurs.

Snap Ring

ECLADTE

4. Before reassembly, make sure that the turbine hous-
ing matching mark is matched with comjpressor cover
and cartridge assembly.

HPETDI0C
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INTERCOOLER

COMPONENTS  ccomsex

Intercooler cover

Intercocler bracket

TORQUE : Nm (kg.cm, lb-fi)

H E M OVA L BEC=BGEST

1. Remove the intercocler cover,

2. Disconnect the fan motor and air temperatura switch
connectar.

3. Remove the air hoses:

4. Remove the intercooler assembly.

Hemove the fan motor assembly.

93]

6. Hemove the intercooler bracket,

KIHBO11 A
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COMPONENTS  coozasm

TORQUE : Nm (kg-cm, Ib- fi)

KCHBO IE

REMOVAL =+l Rl

1.  Remove the front tire (Drivar side).

2. Remove the inner fender protector {Driver side).
3. Remove the baitery.

4.  Remove the air hoses,

5. Remove the intercooler assembly.
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ENGINE MECHANICAL SYSTEM

I

AIR CLEANER (ACL)

COMPONENTS  zcpoom

Alrintake hose

Air cleaner cover

Alr cleaner fiiter

-

s Air cleansr hody

P
&

TORGUE : Mm {kg.cm, lb-ft)

KO HEm234
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=)

BEMOVAL  conemio

1, Disconnect the air flow sensor connedcior.
2. Remove the air intake hose at the air cleanet.

3. Remove the three bolts attaching the air cleaner
mounting brackets.

4, Detach the air clganer.

ECJAETAR

5.
I
/B CAUTION
Do not pull on the air flow sensor wires,
INSPECTION  ccoane

i. Check the air cleaner body, cover, or filter for distor-
fion, corrosion or damage.

2. Check the air duct for damage.

ECJASTOA

Remove the air flow sensor from the air inlake hose.

3. Checkthe air cleanar element-for restriction, contami-
nation or darage. If the element is slightly restrictad,
remove the dust and debris by blowing compressed
air from the inside of the element.

ECABOGEA

INSTALLATION

SIHARECD

Instalt the alr cleaner assembly following the reverse order
of removal.



ENM -78 ENGINE MECHANICAL SYSTEM

CYLINDER HEAD
ASSEMBLY

CYLINDER HEAD

COMPOMENTS  ccreses
r ,

50+ 1207 + 907 (500 + 1207 + 90", 36 + 120" + 907)

Fetainer ook — &

Cylinder head gasket

TORQUE : Nm (kg.cm, Ib-ft)

“CHBC 24



CYLINDER HEAD ASSEMBLY
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DISASSEMBLY

1.

ECHBESE:

Rrhove the cylinder head beolts in the order shown in
ihe illusiration.

KIZEB012E

Lising the special tool {09222 - 27300) remove the
valve spring retainer lock. Then remove the spring
retainer, valve spring, spring seat and valve.

Arrange these paris so that they can be reinstaliad in

their ariginal positions.

3.

KCHED1ZF

Remove the valve stem seals with pliers.

cOADRTOG

INGPECTION

ECHERETD

CYLINDER HEAD

1.

Check the cylinder head ior cracks, damage and
coolant leakage. If cracked, replace the cylinder
head.

Remove scale, sealing compound and carbon de-
posits completely. Afier cleaning the cil passages, ap-
ply comprassed alr to verify that the passages are nol
clogged.

ECABZE0M

Check the cylinder head suiface for flatness in the di-
rection as shown in the illuatration. if flatness exceeds
service limit in any direction, sither replace the cylin-
der head or maching the oylinder head matching sur-
face lightly.

Lirmi -

Flatness of cviinder head gasket suiface
Standard ; Less than 0.03mm({0.0012 in.)

0.2 mm ( 0.008 in.)
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ZCHAT20M

YALVES

1.

Using a wire brush, clean the valve thoroughly.
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i
J
SCAI2B1A

2. Check each valve for wear, damage and distortion of
the head and the stem.at B Position. Replace, i nec-
assary. If stem end, A, is hallowed out or worn, resur-
face as necessary. This correction must be limited to
a minimum. Atso resurface the valve face.

Replace the valve if the margin has decreasead to less
than the service limit.

Free height : 37.7 mm {1.48 in)

Out of square : 4°

Out-of-sguare
— o2

N
JV
|4- e

Margin

[Standard]
intake : 1.6 mm {0.083 in.)
Exhaust : 1.3 mm {0.0512 in.)

ECAS281E
VALVE SPRINGS

1. Check the free heighi of each vaive spring. If they
exceed the service limit, reclace the springs.

2. Using a sguare, test the squarenass of each spring.
if a spring is excessively out- of-square, replace it

Valve spring

[Standard]

Free height : 38.7 mm(1.52 in.)

Load : 214 kg /32 mm (472 1b/ 1.28 in.)
Out of square : 1.5% or less

[Eimit]

ECASZEIC
VALWE GUIDES

{Check the valve stem-to-guide clearance. If the clearance
axcaads the service limit, replace the valve guide with the
next oversize part.

m;‘\]’éive stem-to-guide clearance
[Standard]
Intake : 0.020 - 0.049 mm (0.0008 - 0.0020 in.)
Exlvaust ; 0.050 - 0.077 mm (0.0020 - 0.0033 in.g
[Limit]
frtake : 0.1 mm (0.0040 in)
Exhaust : 0.15 mm {3.0059 in.)

Guida inside diamstsr

ECAS2H1D
RECONDITIONING VALVE SEAT

Check the valve seat for overheating and unequal contact
wilh the valve face. Recondition or replace the seat 1t nec-
essary. Before reconditioning the seat, check the valve
guide for wear. If the valve guide is worn, repiace it and
then recondition the seal. Recondition the valve seal with
a valve seat grinder or cutter. The vaive seat contact width
should be within specificatons and centered on the valve
face. After reconditionitg, the valve and valve seat should
be lapped lighlly with a lapping compound. ’
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Intake

45

ECHABRGE
REPLACING THE VALVE SEAT RING

1. Cul away the inner face of the valve seat to reduce
the wall thickness.

VALVE SEAT INSERT COVERSIZES

0.3-0.8mm
(0.0118 -0.0236 in.}

0

~

A
| . I t‘i Mew hole
' ‘I / P H

|—7’:’ Remove /

-iom hols

0.3 mm (0.2 in. RY
r— DA

0.15 - 0.3 mm A B
{0.006 - 0.0118 ir.)

ECASERIF

Enlarge the diameter of the valve seat 50 that it
matches the specified oversize hole diameisr of the
new valve seat ring.

M

3. Heat the eylinder head to about 250°C {480°F) and
press-fit an oversize seat ring for the bore in the cylin-
der head.,

4,  Using lapping compound, lap the valve to the new
seat.

Valve seat contact WJdth . K
IN : 1.21 mm (0.0477 in.)

EX : 1.81 mm (0.0834 in.}

Description Size mm (in.} Size mark Oversme hoie d:ameter DL mm {in.}
Intake valve 0.3 (0.012) O.S. 30 29.993 - 30.006 (1.18 - 1.1813)

Seat ring 05 (0.024) O.S. 60 30.023 - 30.036 (1.182 - 1.1825)
Exhaust valve 3 (0.012) O.5. 30 25.393 - 25.406 (0.9997 - 1.0002)
Seat ring 6 (0.024) O 80 25.423 - 25.436 (1.0009 - 1.0014)

REPLACING VALVE GUIDE

1. Using the special tool {09222 - 27000), withdraw the
old valve guide toward the bottom of cylindar head.

2. Recondition the valve guide hole so that it can match
the newly press-fitted oversize valve guide.

15 mm

(0580} | H Cylinder head

Valve guide

" ECHBO* 3Z

3. Using the special tool (09222-21200 A, B), press-fit
the valve guids. The valve guide must be press-fitted
from the upper side of the cylinder head. Keep in mind
that the intake and exhaust valve guides are different
in length,

Do not instalt a valve guide unless if is oversize.



and check for proper stem-to-guids clearanca.

After the valve guide Is replaced, check that the valve
is sealed properly. Recondition the valve seats as
NECEssary.

YALVE GUIDE QVERSIZES

Over size mm (In.) | Size mark | Oversize valve guide

hole size mm (in.)

0.05(0.002) 5

12.805 - 13.205
(0.504 - 0.519)
0.25 {0.010) o5 12.825-13.225
: (0.5049 - 0.5208)
0.50 (0.020) 50 12.85 - 13.25 {0.5059

- 0.5218)

REASSEMBLY  coreem

[ noTE
1. Clean each part bsfore assembly.
2. Apply engine oif {o the sliding and rotating parts.

Install the spring seats,

Using a special too! (09222 - 27200}, tap the seai in
position lighthy.

(1) NoTE
= o nol reuse ofd valve sfem seafs.

e fncorrect installation of the seaf could resuft in oil
feakage past the valve guides.

Apply engine oil to each valve. Insert the valve into
the valve guide. Avoid pushing the valve into the seal
by force. After inserting the valve, check that it moves
smoothly.

EM -82 ENGINE MECHANICAL SYSTEM
Intake, Exhaust :
36.5 mm T !
{1.437 in.)J i
[
B Y ]
WVahre
spring seat
- ECHBO:2s o ) ECHEO77
4,  After the valve guide Is press-fitted, insert a new valve Place valve springs so that ihe side coated with

enamel faces the valve spring retainer and then
install the retainer.

—— - -Spring
Enamg| ——= : Retainer
caated —:n.»-—D
side Q‘:__L“'-—-—

Spring
Stem seal

_;_,, 3pring seat

ECa9790R

Using the spacial toot (08222 - 27300}, compress the
spring and install the retainer locks. After installing
the valves, ensure that the retainer locks are correctly
in place before releasing the valve spring compressaor.

] g E i

(L) woTE
When the spring Is compressed, Check thai the valve

stem seal Is nof pressed against the bottom of the
retainer.

Clean both gasket surfaces of the cylinder block and
cylindar head.

Verify the identification marks on the eylinder head
gasket.
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4

5. Ingtall the gasket so that the surface with the identifi-
cation mark faces toward the cylinder head.

Tighten the holls to the specified torque.

WM 2C

Tighiening torgus
15 mm ;5 Nm (250 kg.om, 18 |b.f}+120°+ 90°

12 mim @ 33 - 37 Nm {330 - 370 kg.cm, 24
- 27 Ibft) + 120°+ 90°
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ROCKER COVER & PLUG

COMPDMENTS ECHREE00

Plug

112 (120, 8.85}

TORQUE : Nm (kg.cm, Ib-i)

ROHBOZ2A
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REMOVAL  ecoeosm

1.

Remove the intercooler cover.

~-
o

.::zh s
J\f@";’

e
s
)

I

INSTALLATION

KCHBOE2S

EoHE4700

1. Apply the oil to the plug.

2.

KCREOZRC

Fush the plug assembly and then turn the lefi.

NOTE

Whenever instalfing the plug, always replace a new
one.

3. Using a special tool {09351 - 27400}, install the injec-
tor oil seal.

I

I h R KCHBEORZE

4. Tighten the rocker cover bolis to the specified torque.

Tighteriing torgue

1st step : ANmM (40kg-cm, 2.85 |b.f)

2nd step : 12Nm (120 kg-om, 8.85 I.ft)
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T

TIMING SYSTEM

THING BELT

COMPONENTS  covmsow

Engine support bracket

Timing belt

Crankshaft sprocket
Damper pully

TORGUE : Nm {kg.cm, li-f)

AL B dA



TIMING SYSTEM

EM -87

REMOVAL  ecesom

/% cauTion

Ratate the crankshaft cicckwise and align the fim-
Ing marks fo sel the No. T coylinder’'s picton o
oo,

Ar this Hime, the timing marks of the camshaft
sprocket and eylinder head cover should coincide
with eachother and the dowel pin of the camshaft
sprocket should be ai the upper side,

Remove the crankshafi pulley and dirva beft.
Remuove the timing beli cover.

Bemove the auto tensioner.

KCHFRG14E

KCREZ1AT

%,i,j' NOTE

If the timing belt fs reused, make an arrow mark indi-
cating the turning direction (or the front of the engine)
to make sure that the belt is reinstalied in the same
direttion as before. -

4.  Remove the timing belf.

5.  Remove the camshaft sprockets.

INSPECTION  commw
SPHROCKETS, TENSIONER PULLEY AMD
IDLER PULLEY

7. Check the camshaft sprocket, crankshaft sprocket,
tensioner pulley and idler pulley for abnormal wear,
cracks or damage. Replacs if necessary.

2. Inspect the tensioner pulley and the idler pulley for
easy and smooth rotation and check for play or noise,
Replacs if necessary.

3. Replace the pulley if there is a greass leak from it 5
bearing.

E O DEGA

AUTO TEMNSICNER

1. Check the auto tensioner for leaking and replace if
necessary.

2. Check the red end for wear or damage and replace it
necessary.

KOlBaTAG
TIMING BELT

1. Check the belt for il or dust deposit. Replace if nec-
essary. Small deposits should be wiped away with a
dry cloth or paper. Do not clean with solvent.



EM -B8

ENGINE MECHANICAL SYSTEM

2. When the engine is overhauled or belt tensicn is ad-
justad, check the helt carefully. If any of the following
flaws are evident, replace the belt with a new one.

OIL WATER

ECAE200A

- Description

Flaw conditions

“1. Hardenad back surface of rubber

2. Cracked back surface of rubber

3. Cracked or separating canvas

4. Badiy worn out teeth {initlal stage}

Separation

}\K;@Q
Separation ™

Tooth flank shows canvas on the load side (Fluffy
“canvas fibers, rubber changed into white color

i and unclear canvas texture)

Back surface is gtogsy, Non-elastic and so hard that, when
your fingernail is pressad ino i, no mark is produced.

ECARZOOE

COARO0Y

ECARZO0I

ETAZ200)

ECARO0OK



TIMING SYSTEM EM RS
Description Flaw conditions
Flank worm
{Cn toad sida) 5 |
[
i
ECAS2CC
5. Badly worn out teeth (last stage} Tooth flank worn and rubber exposed on load
side (tooth width reduced)
Rubber -
exposcd ]
e
R CCAS2000
6. Cracked tooth bottom
ECASZ00E
7. Missing tooth Tooth missing and
canvas fiber exposed
ECADZOCF
8. Badly worn side of baeli
Rounded belt side
£
HJ\\
o
Abnonmal wear (Flutfy canvas fiber)
FCADRONG

9. Cracked side of belt

CCA322001
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INSTALE:ATION COHBS400

1. Install the crankshaft sprocket onto the crankshait.

/A cauTion

Fay attention o the divection of the flange. IF if
is instafled in the wrong direction, a broken belf
could resuft.

2. Install the special washer and sprocket bolt to the

crankshaft and then tighien the sprocket bolt.

Tighiening torgue
Crankshaft sprocket bolt :
185 - 195 Nm (1850 - 1950 kgom, 136 - 144 Ib.it}

3. install the auto tensioner,

| KOHBG4T
TIMING BELT

1. Check timing mark.
- Crankshaft side : Timing mark at crankshatt
sprocket and timing pin at oil pump housing.
- Camshaft side Timing mark at camshaft
sprocket and head.

2. Install tensioner.

3. Install timing belt.

™ KoRBOTAE

4. Rotate engine more than 2 revelutions {Chack timing

mark).

“CHIC14E

5. Tighten step bolt.
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