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N2 INTRODUCTION — HOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
INDEX

An INDEX is provided on the first page of each section to guide you to the item to be repaired.
To assist you in finding your way through the manual, the Section Title and major heading are
given at the top of every page.

GENERAL DESCRIPTION

At the beginning of each section, a General Description (Precautions) is given that pertains to all
repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and
find the causs.

PREPARATION

INOOF =01

NO0a 01

INOGH —01

1M0gd—01

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and
SSM (Special Service Materials) which should be prepared before beginning the operation and
explains the purpose of each one.

REPAIR PROCEDURES

IMooK -8

Most repair operations begin with an overview illustration. It identifies the components and
shows how the parts fit together.

Example:
Qil Pump Body
Driven Rotor
Drive Rotor
+ O-Ring
Oil Pump Body Cover
[ 88190, 78 n.Ibf)

4 Crankshaft Front Qil Seal

Oil Pump Oil Seal

f N-m (kgf-cm, ft:Ibf) | : Specified torque
# Non-reusable part

P15684
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INTRODUCTION — HOW TO USE THIS MANUAL IN=3

The procedures are presented in a step—by—step format:

¢ The illustration shows what to do and Where to do it.

¢ The task heading tells what to do.

¢ The detailed text tells how to perform the task and gives other information such as specifications
and warnings.
Exapmle:

This format provides the experienced technician with a FAST TRACK to the information needed.
The upper case task heading can be read at a glance when necessary, and the text below it
provides detailed information. Important spacifications and warnings always stand out in bold

type.

INOoL. 81

REFERENCES

References have been kept to a minimum. However, when they are required you are given the
page to refer to.

INCOM—01

SPECIFICATIONS

Specifications are presented in bold type throughout the text where needed. You never have to
leave the procedure to look up your specifications. They are also found at the end of each section,
for quick reference.

https://cardiagn.com/introduction-3s-ge-engine/ 3/174
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IN:4 INTRODUCTION — IDENTIFICATION INFORMATION

CAUTIONS, NOTICES, HINTS:

IN0OM ~02

e CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or other
people.

e NOTICES are also presented in bold type, and indicate the possibility of damage to the compo-

nents being repaired.

HINTS are separated from the text but do not appear in bold. They provide additional information

to help you efficiently perform the repair.

S| UNIT

The UNIT given in this manual are primarily expressed with the S| UNIT (International System of
Unit), and alternately expressed in the metric system and in the yard/pound system.

Example:

Torque: 30 N-m (310 kgf-cm, 22 ft-Ibf)

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

9, The engine serial number is stamped on the engine

/" : block as shown.

P18332
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IN-5

INTRODUCTION — GENERAL REPAIR INSTRUCTIONS

Negative (~) Terminal Cable

Seal Lock Adhesive

IN036 711554

https://cardiagn.com/introduction-3s-ge-engine/

GENERAL REPAIR INSTRUCTIONS

1. Use fender. seat and floor covers to keep the vehicle
clean and prevent damage.

2. During disassembly, keep parts in the appropriate
order to facilitate reassembly.

3. Observe the following:

(a) Before performing electrical work, disconnect the
negative (—) terminal cable from the battery.

(b} If it is necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the
negative (—) terminal which is grounded to the vehicle
body.

(¢) To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight up
without twisting or prying it.

(d) Clean the battery terminal posts and cable terminals
with a shop rag. Do not scrape them with a file or
other abrasive objects.

(e) Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation. Do not
use a hammer to tap the terminal onto the post.

(f) Be sure the cover for the positive(+) terminal is prop-
erly in place. .

4. Check hose and wiring connectors to make sure that
they are secure and correct.

5. Non—reusable parts.

(a) Always replace cotter pins, gaskets, O—rings and oil
seals etc. with new ones.

(b) Non-—reusable parts are indicated in the component
illustrations by the "€” symbol.

6. Precoated parts.

Precoated parts are bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.

(a) If a precoated part is retightened, loosened or caused
to move in any way, it must be recoated with the
specified adhesive.

(b) When reusing precoated parts, clean off the old adhe-
sive and dry with compressed air. Then apply the
specified seal lock adhesive to the bolt, nut or threads.

(c) Precoated parts are indicated in the component illus-
trations by the %" symbol.

7. When necessary, use a sealer on gaskets to prevent
leaks.

8. Carefully observe all specifications for bolt tightening
torques. Always use a torque wranch.
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IN-6 INTRODUGTION — GENERAL REPAIR INSTRUCTIONS

9. Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the
nature of the repair. Be sure to use SST and SSM
where specified and follow the proper work proce-
dure. A list of SST and SSM can be found in the
preparation part at the front of each section in this
manual,

10. When replacing fuses, be sure the new fuse has the

Fuse
) correct amperage rating . DO NOT exceed the rating
Equal Amperage Rating N Z
or use one with a lower rating.
—10
) -
BE1366
llustration Symbol Part Name Abbreviation
— O FUSE FUSE
BEE594 INO3BE
—aN— MEDIUM CURRENT FUSE M-FUSE
BEBG9B INO3E6
— o o—— HIGH CURRENT FUSE H-FUSE
BES598 INO3E7
——oo—— FUSIBLE LINK FL
BES597 INO367
@-— CIRCUIT BREAKER CB
BE5598 iNO3B8

11. Care must be taken when jacking up and supporting
the vehicle. Be sure to lift and support the vehicle at
the proper locations.

(a) If the vehicle is to be jacked up only at the front or rear
end, be sure to block the wheels at the opposite end in
order to ensure safety.

https://cardiagn.com/introduction-3s-ge-engine/ 6/174
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IN-7

INTRODUCTION — GENERAL REPAIR INSTRUCTIONS

WRONG CORRECT

~F

IND253

WRONG CORRECT

s

IND252

Example
l o VTV 7o, 7P
Black Sigs
INOO02

https://cardiagn.com/introduction-3s-ge-engine/

(b}

12.

(a)

(b}
(c)

(d)

(e)

(f)

(9)

(h)

13.

(a)
(b)

14.

After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on a
vehicle raised on a jack alone, even for a small job that
can be finished quickly.

Observe the following precautions to avoid damage to
the parts:

Do not open the cover or case of the ECU unless
absolutely nnecessary. (If the IC terminals are tou-
ched, the IC may be destroyed by static electricity.)

To disconnect vacuum hoses, pull on the end. not the
middle of the hose.

To pull apart electrical connectors, pull on the connec-
tor itself. not the wires.

Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.

When steam cleaning an engine, protect the distribu-
tor, air filter, and VCV from water.

Never use an impact wrench to remove or install
tempaerature switches or temperature sensors.

When checking continuity at the wire connector,
insert the tester probe carefully to prevent terminals
from bending.

When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step—down
adapter instead. Once the hose has been stretched, it
may leak.

Tag hoses befare disconnecting them:

When disconnecting vacuum hoses, use tags to iden-
tify how they should be reconnected.

After completing a job, double check that the vacuum
hoses are properly connected. A |abel under the hood
shows the proper layout.

Unless otherwise stated, all resistance is measured at
an ambient temperature of 20°C (68°F). Because the
resistance may be outside specifications if measured
at high temperatures immediately after the vehicle
has been running, measurements should be made
when the engine has cooled down.
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IN-8 INTRODUGTION — PRECAUTION

PRECAUTION
FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER

CAUTION: If large amounts of unburned gasoline flow inta the converter, it may overheat and create
a fire hazard. To prevent this, observe the following precautions and explain them to your custamer.

INOGT -G2

1. Use only unieaded gasoline.

2. Avoid prolonged idling.
Avoid running the engine at idle speed for more than 20 minutes.

3. Avoid spark jump test.
(a) Perform spark jump test only when absolutely necessary. Parform this test as rapidly as possible.
(b) While testing, never race the engine.

4. Avoid prolonged engine compression measurement.
Engine compression tests must be done as rapidly as possible.

5. Do not run engine when fuel tank is nearly empty.
This may cause the engine to misfire and create an extra load on the converter.

6. Avoid coasting with ignition turned off and prolonged braking.

7. Do not dispose of used catalyst along with parts contaminated with gasoline or oil.

IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM

For vehicles with mobile communication systems such as two—way radios and cellular tele-
phones, observe the following precautions.

(1) Install the antenna as far as possible away from the ECU and sensors of the vehicle’s glectronic
system.

(2) Install the antenna feeder at least 20 cm (7.87 in.) away from the ECU and sensors of the vehicle’s
electronics systems. For details about ECU and sensors locations, refer to the section on the
applicable component.

(3} Do not wind the antanna feedsr together with the other wiring. As much as possible, also avoid
running the antenna feeder parallel with other wire harnesses.

(4} Confirm that the antenna and feeder are correctly adjusted.

() Do not install powerful mobile communications system.

https://cardiagn.com/introduction-3s-ge-engine/
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INTRODUCTION — ABBREVIATIONS USED IN THIS MANUAL IN-9
ABBREVIATIONS USED IN THIS MANUAL ]

https://cardiagn.com/introduction-3s-ge-engine/

A/C Air conditioner

ACIS Acoustic Control Induction System
BTDC Before Top Dead Center
BVSV Bimetallic Vacuum Switching Valve
CcB Circuit Breaker

DOHC Double Over Head Cam
ECU Electronic Control Unit
EFI Electronic Fuel Injection
ESA Electronic Spark Advance
FIPG Formed in Place Gasket
FL Fusible Link

H—Fuse High Current Fuse

[¢] Ignition

ISC Idle Speed Control

LH Left—Hand

LHD Left—Hand Drive
M—Fuse Medium Current Fuse

MP Multipurpose

0/8 Oversize

PCV Positive Crankcase Ventilation
PS Power Steering

RH Right—Hand

RHD Right—Hand Drive

SSM Special Service Materials
SST Special Service Tools
STD Standard

sw Switch

TDC Top Dead Center

TEMP, Temperature

TWC Three—Way Catalyst
u/s Undersize

Vsv Vacuum Switching Valve
w/ With

w/o Without
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IN-10 INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS

IMOGS —08

HOW TO DETERMINE BOLT STRENGTH

B Mark Class Mark Class
Hexagon 4— 4T Stud bolt
head bolt . -
Boit 6-—- 6T
head No. 7 A No mark
4 /
8= & O
=
99— aT @ aT
=
10— 10T =
11— 11T E
S
=
=
© No mark a7
Hexagon
flange bolt
w/ washer No mark 4T ——_—
hexagon bolt g
g 6T
Hexagon :g‘:
head bolt 2 ﬁ
protruding 5T s
—
lines %
=)
Hexagon
flange bolt 2 '
w/ washer grotrudlng 6T Welded bolt
lines
hexagon bolt
Hexagon
head bolt 3
protruding ral
lines ar
Hexagon
head bolt 4
protruding 8T
lines
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IN-11

SPECIFIED TORQUE FOR STANDARD BOLTS

) ] Specified torque
Class Dle:;"]nrzler F;::::‘h Hexagon head bolt Hexagon flange bolt
N-m kgf-cm ft-Ibf N:m kgf-cm ft|bf
6 1 5 65 48 in.-1bf 6 60 52 in.:Ibf
8 1.25 12.5 130 9 14 145 10
at 10 1.25 26 260 19 29 280 21
12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1.5 1156 1,150 83 — - =
6 1 6.5 65 56 in. bt 7. 75 65 in. bt
8 1.25 15.5 160 12 17. 175 13
&7 10 1.25 32 330 24 36 360 26
12 1.26 59 600 43 65 670 48
14 1.5 91 930 67 100 1,050 78
16 1.5 140 1,400 101 = - -
E 6 1 8 80 69 in.-ibf =] 920 78 in.-bf
8 1.25 19 195 14 21 210 15
- 10 1.25 39 400 28 44 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,280 90
16 1.5 170 1,750 127 - - —
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 2380 21
T 10 1.25 52 530 38 58 590 43
12 1.25 85 970 70 105 1,050 76
14 1.5 145 1,600 108 165 1,700 123
16 1.5 230 2,300 166 - — -
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
8 1.25 34 340 25 37 380 27
ar 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
1T 10 1.25 87 890 64 97 990 72
12 1.25 1556 1,600 116 175 1,800 130

https://cardiagn.com/introduction-3s-ge-engine/
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IN-12 INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

—~MEMO—
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EG-1
ENGINE
ENGINE MECHANICAL COOLING SYSTEM
DESCFHPT'ON .......................................... EG— 2 DESCR‘PT'ON .......................................... EG— 297
OPERATION  cereeerermsromasmmrmsssirasnnransasaanaies EG— ? OPERATION  +reerrrmrmenrrorersmmiiniansssanoiain EG- 797 %
PREPARATION ceerreereemrrarenammimiarnriarenens EG— § PREPARATION --r-ereemsseasmnaanearancsnnn, EG- 300
TROUBLESHOOTING  wevereeenmrrarensrnrmnnianaes EG— § COOLANT CHECK (ST202)--+---=swsserrerervrens EG- 301
TUNE =B sosrmnsnnssnmenssmsnsnnnsmsssnapessnsmnsnnes EG— 12 COOLANT CHECK (SW20) ++smeereseassiiinnans EG- 302
ACOUSTIC CONTROL INDUCTION COOLANT REPLACEMENT (ST202) EG-303
SYSTEM {ACIS) +eeerermrmersimnemiinninaannnn, EG— 42 COOLANT REPLACEMENT (SW20) «++verees EG- 305
IDLE CO/HC CHECK -+ rrmsererrrmmrrrsiaannenns EG— 43 WATER PUMP  -erveremtorinimmmriuimneseramasn EG-311
COMPRESSION CHECK  -re-eerremmarniniinnaennns EG— 45 THERMOSTAT -erererrerrssseensnnieesinmraiienivanes EG- 32?2
TIMING BELT r-reeererreeranenmmnininnnnninninnns. EG— 47 RADIATOR (ST202) «reerrrerreennnicinnniniiiinenn, EG-1325
CYLINDER HEAD e rererermmsrnisissmninicnararanan EG— 66 RADIATOR (SW20) -eeveemrerensnnninne., EG- 3?7
CYLINDER BLOCK - EG-121 ELECTRIC COOLING FAN (ST202) ---+-------- EG-329
SERVICE SPECIFICATIONS -« seremssnssesennnnsns EG-158 RADIATOR ELECTRIC COOLING FAN
EFlI SYSTEM (130170 vt o EG- 343
DESCRIPTION ---crerecamiiiiiiniiiianasiiiiisiiniania EG-163 RADIATOR ELECTRIC COOLING FAN
OPERATION  --ceverereecmmmmmiiniimmminsainsnsien, EG-165 (SW20 w/0 A/C)eemrerrrrersrrmrinimiusininiiiinnnmn EG- 357
PREPARAT]ON ....................................... E671BB ENG]NE COMPARTMENT ELECTRIC
PRECAUTION rvterererrmrssraraimmsmmsiianiae. EG- 170 COOLING FAN (SW20) «+-rerreerrrmiansnnianna. EG- 363
DIAGNOSIS SYSTEM rerrervirrrmrninannanenn EG-116 SERVICE SPECIFICATIONS -+rereerremmerirannanas EG- 374
TROUBLESHOOTING LUBRICATION SYSTEM
w/ VOLT, OHMMETER --recerererarinnnsnninene EG-188 DESERIPTION s xrvossnsnnssarvnns ssnsavsnssesvymmins EG- 375
FUEL PUMP (ST202) <+ EG-205 OPERATION EG- 375
FUEL PUMP (SW20): rrerrereereeminrinieeeneaennns EG=217 PREPARATION reeersrrrmaruminsnnarasiasisiiennn EG- 31T
FUEL PRESSURE REGULATOR:-=rssrerereeees EG-234 OIL PRESSURE CHECK  «+reerrerssrmnenrisrananns EG-379
INJECTOR  rersdiivniniiiiigansiimiunaniug EG- 23] OIL AND FILTER REPLACEMENT EG- 380
THROTTLE BODY ++reevsevsrssravarnsiresorsananensas EG- 252 OIL PUMP  ctccetrsnsmmnasinsrsrensisirnisaseniirinannns EG- 387
ISC VALWVE +rrrrmrmresismrmmminisiisaennias EG— 258 OIL COOLER =rrressmrarssrsssarnnsiiissnasssiiasises. EG- 396
EFl MAIN RELAY {ST202) «+=rererreerrasnnunain: EG- 262 OIL NOZZLE  -cvwssssimubsamins s suvasviass st EG-403
EFI MAIN RELAY (SW20) -coveeereerseresenees EG-263 SERVICE SPECIFICATIONS -+ereeserereresninsss EG- 405
CIRCUIT OPENING RELAY ---eeererrereramennenens EG- 264
VEY EDR ACIS: sevesvmmivsmiatsmias s EG- 766
VSV FOR FUEL PRESSURE CONTROL ------ EG-269
A/C IDLE=UP VALVE +r+rrserrerrsssnrnnnnicens EG-21?
WATER TEMPERATURE SENSOR --r-vvevees EG-275
INTAKE AIR TEMPERATURE SENSOR -+ EG-278
VACUUM SENSOR  ceerrrerrmermmmsinsmenraninnnn EG- 280
KNOCK SENSOR O EG—234
OXYGEN SENSOR .................................... EG-—- 236
BOLL o e s EG- 789
: FUEL CUT RPM ---svivasimiviossissarivivelisonmmaisas EG- 293
SERVICE SPECIFICATIONS sssrenereueemranriacans EG-294
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EG-2 ENGINE — ENGINE MECHANICAL

ENGINE MECHANICAL
DESCRIPTION

The 35S —GE sngine is an in—line, 4 cylinder, 2.0 liter DOHC 16 —valve engine.

OPERATION

EEEEEEEE

F15953

https://cardiagn.com/introduction-3s-ge-engine/ 14/174
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ENGINE — ENGINE MECHANICAL EG-3

SW20

P17972
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Q-4 ENGINE — ENGINE MECHANICAL

The 3S—GE engine is an in—line, 4 cylinder engine with the cylinders numbered 1 — 2 — 3 — 4
from the front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings
are made of aluminum alloy.

The crankshaft is integrated with 8 weights for balance. Oil holes are placed in the canter of the
crankshaft to supply oil to the connecting rods, bearing, pistons and other components.

The ignition orderis 1 — 3 — 4 — 2, The cylinder head is made of of aluminum alloy, with a cross
flow type intake and exhaust layout and with pent—roof type combustion chambers. The spark
plugs are located in the center of the combustion chambers.

The intake manifold has 4 independent long ports and utilizes the inertial supercharging effect to
improve engine torque at low and medium speeds.

Both the intake camshaft and the exhaust camshaft are driven by a single timing belt. The cam
journal is supported at 5 places between the valve lifters of each cylinder and on the front end of
the cylinder head. Lubrication of the cam journals and cams is accomplished by oil being supplied
through the oiler port in the center of the camshaft.

Adjustment of the valve clearance is done by means of an inner shim type system, in which valve
adjusting shims are located below the valve lifters. To replace the shims, the camshafts must be
removed.

Pistons are made of high temperature —resistant aluminum alloy, and a depression is built into the
piston head to prevent interference with the valves.

Piston pins are the full—floating type, with the pins fastened to neither the piston boss nor the
connecting rods. Instead, snap rings are fitted on both ends of the pins, preventing the pins from
falling out.

The No.1 compression ring is made of stainless steel and the No.2 compression ring is made of
cast iron. The oil ring is made of stainless steel. The outer diameter of each piston ring is slightly
larger than the diameter of the piston and the flexibility of the rings allows them to hug the
cylinder walls when they are mounted on the piston. Compression rings No.1 and No.2 work to
prevent gas leakage from the cylinder and the oil ring works to scrape oil off the cylinder walls to
prevent it from entering the combustion chambers.

The cast iron cylinder block has 4 cylinders which are approximately twice the length of the
piston stroke. The top of each cylinder is closed off by the cylinder head and the lower end of the
cylinders becomes crankcase, in which the crankshaft is installed. In addition, the cylinder
contains a water jacket, through which coolant is pumped to cool the cylinders.

The No.1 and No.2 oil pans are bolted onto the bottom the cylinder block. The No.1 oil pan is
made of alumimum alloy. The No.2 oil pan is an oil reservoir made of pressed sheet steel. The
dividing plate also prevents the oil from shifting away from the oil pump suction pipe when the
vehicle is stopped suddenly.

https://cardiagn.com/introduction-3s-ge-engine/ 16/174
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ENGINE — ENGINE MECHANICAL EG-B
PREPARATION
SST (SPECIAL SERVICE TOOLS)
08043—-38100 Hexagon 10 mm Wrench Cylinder head bolt
— 09155—16100  Spark Plug Wrench .
,E—Zf-:'f* EG
i 09201-41020 Valve Stem Oil Seal Replacer
5 2

09201—10000 Valve Guide Bushing Remover &
Replacer Set

(09201 -01060) Valve Guide Bushing Remover &
Replacer 6

08202-70010

Valve Spring Compressor

09213-54015 Crankshaft Pulley Holding Tool

(90119-08216) Bolt

(91651-60855) Bolt

l QWZO S
g 09216—00021 Belt Tension Gauge
O/ 09216—00030 Belt Tension Gauge Cable
09222-30010 Connecting Rod Bushing Remover
09223—46011  Crankshaft Front Oil Seal Camshaft oil seal

https://cardiagn.com/introduction-3s-ge-engine/
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ENGINE — ENGINE MECHANICAL

09223-63010 Crankshaft Rear Oil Seal

Replacer

0924963010

Torgue Wranch Adaptor

09226- 10010

Crankshaft Front & Rear Bearing

Replacer

09330-00021

Companion Flange Holding Tool

Crankshaft pulley

09608~30022

(09608~05010)

Front Hub Bearing Replacer Set

Handle

Valve guide bushing

09816—30010

Oil Pressure Switch Socket

Knock sensor

09843—18020

Diagnosis Check Wire

e L
o

Er) e 4-’—"__;1:”
= T

L= (=
T

T

oD
’ m)m\\)\‘h
= m\\\!\‘m"‘

09950-50010

~ (09951-05010)

© (09952-05010)

(09953-05010)

 (09953-05020)

Puller C Set

Center Bolt 100

Center Bolt 150

Claw No.2

Crankshaft pulley

Crankshaft pulley

Crankshaft pulley

Crankshaft pulley

Crankshaft pulley

https://cardiagn.com/introduction-3s-ge-engine/
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ENGINE — ENGINE MECHANICAL EG-7

%}’ 09960-10010 Variable Pin Wrench Set

 (09962-01000) Variable Fin Wranch Arm Assy Camshaft timing pulley
% 0il pump pulley
""" § " §§(09963—01000)Pmm | Camshafttiming pulley

© (09963-00500) Pn5 | Oil pump pullay

EGOAT DN

RECOMMENDED TOOLS

09200—00010 Engine Adjust Kit

09904—00010  Expander Set

EQUIPMENT

Battery specific gravity gauge

Caliper gauge

CO/HC meter

Compression gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dye penetrant

Engine tune—up tester

Heater

Micrameter

Piston ring compressor

https://cardiagn.com/introduction-3s-ge-engine/ 19/174
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CIVAJITIE — LCINOIND Wil A AL

Piston ring expander

Plastigage

Precision straight edge

Soft brush

Spring tester

Valve spring

Steel square

Valve spring

Thermometer

Torgue wrench

Valve seat cutter

Vernier calipers

COOLANT

m1zX-0n

ftem

Capacity

Classification

Drain and rafill
w/ OQil filter change

w/o Qil filter change

4.5 liters (4.8 US gts, 4.0 Imp. gts)
4.0 liters (4.2 US qgts, 3.5 Imp. gts)

Engine coolant (w/ Heater)]  ST202 7.0 liters (7.4 US gts, 6.2 Imp. qts) Ethylene—glycol base
SW20 13.7 liters (14.4 US gts, 12.1 Imp. ats)
atax-oL
LUBRICANT
Item Capacity Classification
Engine oil APl grade SG, SH or ILSC multigrade
Dy fill 5.2 liters (5.5 US gts, 4.6 Imp. qgts) engina oil and recommendad viscosity oil

SSM (SERVICE SPECIAL MATERIALS)

EGg1 10

0BB826—00080 Seal packing or equivalent

Camshaft bearing cap
Cylinder head cover
Rear oil seal retainer

0B8B33—-00070 Adhesive 1324,

THREE BOND 1324 or equivalent

Flywheel mounting bolt

08833—-00080 Adhesive 1344,

THREE BOND 1344,
LOCTITE 242 or equivalent

No.1 idler pulley pivot bolt
Oil pressure switch

https://cardiagn.com/introduction-3s-ge-engine/
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TROUBLESHOOTING

Use the table below to help you find the cause of the problem. The numbers indicate the priority
of the likely cause of the problem. Check sach part in order. If necessary, replace these parts.

EG-45

IG-5
1G

See page

EG-199
EG-196
EG-194
EG-200
EG-284
EG-205
EG-217
EG-234
EG-238
EG-259

P lec-198

\ Suspect area

1) PR —

Symptom

RPM Signal
Circuit

Ignition Circuit
Water Temp.
Sensor Circuit
Intake Air Tem
Sensor Circuit
Vacuum Sensor
Circuit
Throttle Position
Sensor Circuit
STA Signal
Circuit

Knock Sensor
Circuit

A/ C Signal
Circuit

Fuel Pump
Fuel Pressure
Regulator

Idle Speed
Cantrol Valve
Campression

: Oxygen Sensor |-
Circuit Elaela

i Fuel Lines
i Injectors

Engine does not crank

Starter runs — engine does
not crank

| No combustion 12 | 2 5 6 | 8
No complete combustion 4 1 | 3 3

w

Does not Start[

Engine cranks slowly 2

Engine cranks normally 111 [ 12

Difficult
to start

Cold‘é-ngine

Hot engine

i tncorrect first idle

High engine idle speed

' Low engine idie speed
Rough idling 16
Misfire
Hesitant acceleration 1
Backfire ; 5

Muffler explosion 8
{after fire)

Surging

WM Ww|wiw| &~ W

Poor idiing
-
=
oy
{4 ]
~J
—h
on

MDA 2R = = D
Lad
£ -9

[+
~J

Poor drivability

Knocking 1
Soon after starting 7 6 3 2 4 | B 65

After accelerator pedal 1 2 4 5 6
| depressed

H
After accelerator pedal
2 1
released
During A/C operation 1
When shifting Nto D 1
Poor fuel economy 16 |12 |17 |14 | 13 15 17 8

Engine overheat 9

Engine stall

Engine overcool

Excessive oil consumption

Ohters

Low oil pressure

High oil pressure

Starter keeps running

Battery often discharges

W45

21/174
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EG-63
EG-58
EG-92
EG-91
EG-143
EG-325
EG-327
EG-323
CH-9

See page

EG-318
EG-389
EG-134

Suspect area

Symptom

Connecting Rod ¢ 44,

Valve Clearance | EG-18
Bearing

Valve Timing
Timing Belt
Water Pump
Valve Stem
Guide Bushing
Crankshaft
Bearing
Cylinder Head
Piston Ring
Radiator and
Radiator Cap
Thermostat
Drive Belt
Water Temp.
Sender Gauge
Qil Pressure
Switch

Qil Pump
Flywheel

Engine does not crank

Starter runs - engine
does not crank

%]

No combustion 10 | 1 |

Does not start

No complete combustion 7 8

Engine cranks slowly 3 4
Engine cranks normally 10 9

Difficult
to start

Cold engine

| Hot engine
Incorrect first idle i l

| High engine idle speed

Low engine idle speed
| Rough idling 12 13|14 18 | 10
Misfire '
Hesitént acceleration 15 | 16
| Backfire 1

Muffler explosion 2
(after fire)

Poor idling

Surging
Knocking 4 8 57 i
Soon after starting ! [

After accelerator pedal
depressed

Paor drivability

After accelerator pedal
released

Engine stall

During A/C operaﬁbn .
When shifting Nto D

Poor fuel economy B 10 9
"Engine overheat 7|56 10 1 '3[ a 13
Engine overcool ) | _ 1 2

Excessive oil consumption 2 5 4

Low oil pressure 2 3| 4

Ohters

High oil pressure 1

Starter keeps running

Battery often discharges - 1

WIEA4F

https://cardiagn.com/introduction-3s-ge-engine/ 22/174



14.06.2021 Introduction - Auto Service Repair Manuals and Wiring Diagrams

EG-1
ENGINE — ENGINE MECHANICAL 1
(2|88 & (&8 T &
See page | o loal e h h i [ 1 Vel Elo ] &) ! 1 :
sleladlglalg bl b | © | 9 S
Q
5122 |5 g §
Suspect area _8 3 |E o > o= o E . 38|
i o o« b4 &a = ™ © o ] (=] 5 O mg L]
8] cl|Oo - s (X |28 2| & |RE|fo|™
= 7] = =] 3 @ = - — [ 2 v T|log @
c|2ls |50 Old|s|2|a|s|x|2|23(et|cs
Symptom IR HEERHEHE R
T | J|Lb| 2 |w |2 |2|C|C|h|b|w|b|<L|a2|Cn
£ | Engine does not crank 112
E Starter runs — engine 1
2 | does not crank
% | No combustion 2|4 13| 7 1
o
O | No complete combustion 10
Engine cranks slowly 1
EE Engine cranks normally 16| 1 2 |14
EE Cold engine 10| 3
Hot engine 9 | 2
Incorrect first idle 4 1
2 [ High engine idle speed 8 1
:E' Low engine idle speed 5
§ Rough idling 17 [
Misfire 9 1 2
b — -
> Hesitant acceleration 18| 2 4 | 5 1
E Backfire ' n
2 | Muffler explosion 1 |10
© | (after fire)
§ Surging 5 2 | 3
Knocking 9 (2 3 6
Soon after starting g 1
— | After accelerator pedal 7 3
g depressed
@ | After accelerator pedal 3
5 | released
c 3 ' .
w | During A/C operation 2
When shifting N to D
Poor fuel economy 5121 2 1 6 |7 (3|4
Engine overheat 12 1 8 2
Engine overcool
§ | Excessive oil consumption 6 1
5 Low oil pressure [ 1
High oil pressure
Starter keeps running 1| 2
[ Battery often discharges 2 _ |

Weda7
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15424
FIEM 2130

$T202

\l"'" A
~~ t :
QQQSZTMQSW

213007

SW20

P16900 213012

P16705
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TUNE—-UP
ENGINE COOLANT INSPECTION

ST202:

1.

(a)

(b)

(c)

EGazU-01

CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR

The engine coolant level should be between the
LOW" and "FULL" lines.

If low, check for leaks and add engine coolant up to
the "FULL" line.

CHECK ENGINE COOLANT QUALITY

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not
remove the radiator cap while the engine and radiator are
still hot, as fluid and steam can be blown out under

pressure.

There should not be any excessive deposits of rust or
scale around the radiator cap or water filler hole, and
the coolant should be free from oil.

If excessively dirty, replace the coolant.

Reinstall the radiator cap.

SW20:

1.

2.
(a)

CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR

The engine coolant level should be between the
LOW" and “FULL" lines.

If low, check for leaks and add engine coolant up to
the "FULL" line.

CHECK ENGINE COOLANT QUALITY

Remove the water filler cap.

CAUTION: To avoid the danger of being burned, do not
remove the water filler cap while the engine and radiator
are still hot, as fluid and steam can be blown out under
pressure.
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SW20- (b) There should not be any excessive deposits of rust or
scale around the water filler cap or water filler hole,
and the coolant should be free from oil.

If excessively dirty, replace the coolant.

(c) Reinstall the water filler cap.

. -
PI16706 5 71301
ENGINE OIL INSPECTION
iscosity (SAE) : _
pecommended VIS;:OISI s1( ! [] 1. 1. CHECK ENGINE OIL GUALITY
1V\["ml [T GW]SOI |:> Check the oil for deterioration, entry of water, dis-

¥ [ ‘[Ow-rlsol [ v coloring or thinning.

<'T | E‘\Iwrjfiy L1 If the quality is visibly poor, replace the oil.

o A I T Oil grade:

TEMPERATURE RANGE ANTICIPATED BEFORE NEXT Ol CHANGE

APl grade SG, SH or ILSAC multigrade engine oil.

e Recommended viscosity is as shown in the

illustration.
2. CHECK ENGINE OIL LEVEL
The oil level should bs hetwesen the "L" and "F" marks
on the dipstick. _
If low, check for leakage and add oil up to "F” mark.

BATTERY INSPECTION

1. CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL

(a) Check the electrolyte quantity of each cell.
If insufficient, refill with distilled (or purified) water.

P13627

{b) Check the specific gravity of each cell.
Standard specific gravity at 20°C (68°F):

1.25 - 1.27
If the gravity is less than specification, charge the
battery.

https://cardiagn.com/introduction-3s-ge-engine/ 25/174
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PI514%

F1Eg10
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2. CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

(a) Check that the battery terminals are not loose or
corrodad.

(b) Check the fusible link and fuses for continuity.

AIR FILTER INSPECTION AND CLEANING

REMOVE AIR FILTER

. INSPECT AND CLEAN AIR FILTER

{a) Visually check that the air filter is not damaged or
excessively oily.
If necessary. replace the air filter.

(b) Ciean the air filter with compressed air.
First blow from the inside thoroughly, then blow off
ths outside of the air filter.

3. REINSTALL AIR FILTER

N b

EQdaw -0

HIGH—-TENSION CORDS INSPECTION

1. REMOVE HIGH—TENSION CORDS
(a) Remove the 3 bolts, ant! disconnect the high—tansion
cord clamp from the ACIS valve.

(b) Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside.
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—

Ohmmeter

P17973

81202

CHO744 CHODO4
213018

wfAIC wicA/C
Alternator Alternator

98N 98N
‘ Idler Y
Pulley
Idler
Pulley
Crankshaft A/C Crankshaft

Compressor PL800G

https://cardiagn.com/introduction-3s-ge-engine/

2.

INSPECT HIGH—TENSION CORD RESISTANCE
Using an ohmmetar, measure the resistance.
Maximum resistance:

25 k¢ per cord
If the resistance is greatar than maximum, replace the
high—tension cord.
REINSTALL HIGH —TENSION CORDS

ALTERNATOR DRIVE BELT INSPECTION
ST202:

(a)

(b)

INSPECT DRIVE BELT
Visually check the drive belt for excessive wear,
frayed cords stc.
¥ any defect has been found, repiace the drive belt.
HIMT: Cracks on the rib side of a drive belt are consid-
erad acceptabkls. If the drive belt has chunks missing
from the ribs, it should be replaced.
Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with S8 N (10
kgf, 22 Ibf) of prassure.
Drive belt defisction:
w/ AJC
Mow balt
10 — 19 mm (0.39 — 0.43 in.}
Used balt
13 — 16 mm (0.51 — 0.63 in.}
wino ASC
New beit
i1 — 14 men (0.43 — 0.55 in.}
Used beit
72 — 18 mm (0.47 — 0.71 in.)

if the bslt deflection is not as specified, adjust it.
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Reference:
Using SST, check the drive belt tension. ‘
SST 089216—00021 (A),
H SST (A) 0921600030 (B)
B Drive beit tension:
w/ A/C
New belt
. 686 — 785 N (70 - 80 kgf)
£Co003 EC000S _— Used belt ‘
294 — 441 N (30 — 45 kgf) \
w/0 A/C \
New belt
461 — 706 N (47 — 72 kgf)
Used belt
353 — 610 N (36 — 62 kgf)
If the belt tension is not as specified, adjust it.

ST202 SST (B)

HINT:
e “New belt" refers to a belt which has been used
less than 5 minutes on a running engine.
ST202 e "Used belt” refers to a belt which has been used
on a running engine for 5 minutes or more.
®  After installing a belt, check that it fits properly in
the ribbed grooves.
I | } ADAA 1 & oy ] 2 Check with your hand to confirm that the belt has
) not slipped out of the groove on the bottom of
CORRECT WRONG the pulley.
®  After installing a new belt, run the engine for
about 5 minutes and recheck the belt tension.

CHODB6 ——

SW20 SW20:

INSPECT DRIVE BELT

(a) Visually check the drive belt for excessive wear,
frayed cords etc.
If any defect has been found, replace the drive belt.
HINT: Cracks on the rib side of a drive belt are consid-
ered acceptable. If the drive belt has chunks missing
from the ribs, it should be replaced.

e

(b) Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kgf, 22 Ibf) of pressure.

Drive belt deflection:

New belt
9 — 12 mm (0.35 — 0.47 in.)
Used belt
S 10 — 15 mm (0.39 — 0.58 in.)
N a If the belt deflection is not as specified, adjust it.
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EG-17

SW20 ~ SsT(B)
i i

SST (A)
ECO003 ECO ;Dd. il 713013
SW2o0
CORRECT WRONG
CHooe? 713016
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Reference:

Using SST, check the drive belt tension.

SST09216—-00021 {A),
09216—00030 (B)
Drive belt tension:
New belt
539 — 837 N (b5 — 65 kgf)
Used belt
245 — 392 N (25 — 40 kgf)

If the belt tension is not as specified, adjust it,

HINT:

® “"New bslt” refers to a balt which has been used
lass than b minutes on a running engine.
e "lUsed belt” refers to a belt which has been used

on a running engine for 5 minutes or more.

e  After installing a belt, check that it fits properly in

the ribbed grooves.

@ Check with your hand to confirm that the belt has
not slipped out of the groove on the bottom of

the pulley.

e  After installing a new belt, run the engine for

about 5 minutes and recheck the balt tension.

29/174



14.06.2021 Introduction - Auto Service Repair Manuals and Wiring Diagrams

EG-18

ENGINE — ENGINE MECHANICAL

ST202
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VALVE CLEARANCE INSPECTION AND ~
ADJUSTMENT

(a)

(b)

HINT: Inspect and adjust the valve clearance when
the engine is cold.

DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

Remove the 3 bolts, and disconnect the high —tension
cord clamp from the ACIS valve.

Disconnect the high — tension cords at the rubber

boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside.

DISCONNECT THROTTLE BODY FROM ACIS
VALVE

Remove the 4 bolts, and disconnect the throttle body
from the ACIS valve.

Remove the throttle body gasket.

§T202:
REMOVE ACIS VALVE COVER
Remove the 6 bolts, 2 nuts and ACIS valve cover.
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EG-19

4.

(a)

(b)

(a)

P33z
F1eo3r

https://cardiagn.com/introduction-3s-ge-engine/

SW20:

REMOVE VACUUM PIPE AND ACIS VALVE COVER

Disconnect the following hoses:

(1) Vacuum hose (from vacuum sensor) from
vacuum pipe

(2) Vacuum hose from gas filter

Remove the 8 bolts, 2 nuts, vacuum pipe and ACIS
valve cover.

REMOVE ACIS VALVE ASSEMBLY

Disconnect the following hoses:

(1) Brake booster vacuum hose from port of ACIS
valve

{(2) PCV hose from port of ACIS valve

(3) Air hose from port of ACIS valve

(4) ST202:
Vacuum hose (from vacuum sensor) from
vacuum pips on ACIS actuator

{6) Vacuum haose {(from VSV for ACIS) from ACIS
actuator
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(b) Remove the 3 bolts holding the ACIS valve stays to
the cylinder head.

(c) ST202:
Loosen the bolt, and turn the cable bracket on the LH
engine hanger.

(d) Using 6 mm hexagon wrench, remove the 3 bolts, the
ACIS valve assembly and gasket.

6. REMOVE CYLINDER HEAD COVER
(a) Remove the bolt, and disconnect the engine wire
protector from the intake manifold.

(b) Remove the 2 nuts, and disconnect the the engine
wire protector from the cylinder head cover.
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ﬁ‘ ?isconnect
&
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(c) Disconnect the engine wire protector from the 2 mou-
nting bolts of the No.2 timing belt cover.

P16 '

(d) Disconnect the PCV hose from the cylinder head
cover,

{e) Remove the 2 bolts holding the No.2 timing belt cover
to the No.4 timing belt cover.

(ff Remove the 10 bolts, seal washers, cylinder head
cover and 2 gaskets.

7. SET NO.1 CYLINDER TO TDC/COMPRESSION

(a) Turn the crankshaft pulley and align its groove with
timing mark "0” of the No.1 timing belt cover.

33/174



14.06.2021

EG-22

Introduction - Auto Service Repair Manuals and Wiring Diagrams

ENGINE — ENGINE MECHANICAL

P17950

P16341

213020

ST202
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(b)

(b)

(c)

(a)
(b)

(e)

(d)
()

Check that the grooves of the camshafts are aligned
with the dot marks of the No.1 camshaft bearing caps.
If not, turn the crankshaft 1 revolution (360°) and
align the mark as above.

INSPECT VALVE CLEARANCE

Check only the valves indicated.

e Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

e Record the out — of — specification valve clear-
ance measurements, They will be used later to
determine the required replacement adjusting

shim.
Valve clearance (Cold):
Intake
0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust

0.28 — 0.38 mm (0.011 — 0.015 in.)
Turn the crankshaft 1 revolution (360°) and align the
mark as above. (See procedure in step 8)
Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))

ADJUST VALVE CLEARANCE

ST202:

Remove alternator

Loosen the pulley nut and adjusting bolt.
Remove the drive belt.

Disconnect the wire from the clamp on the rear end
cover.

Disconnect the alternator connector.

Remove the rubber cap and nut, and disconnect the
alternator wire.
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(e)

(9)

(a)
(b)
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Remove the 2 bolts and ground strap, and disconnect
the engine wire protector from the brackets.

Remove the 2 bolts and alternator.

ST202:

Remove RH front engine hanger and alternator
bracket

Remove the 3 bolts, engine hanger and alternator
bracket.

SW20:

Remove RH front engine hanger and engine wire
bracket

Disconnect the engine wire from the clamp on the
wire bracket.

Remove the 4 bolts, wire bracket and engine hanger.

Remove No.2 timing belt cover
Remove the 3 bolts, timing belt cover and gasket.
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P17430
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E.
(a)

(b)

(a)

(b)

Set No.1 cylinder to TDC/compression
Turn the crankshaft pulley, and align its groove with
timing mark "0" of the No.1 timing belt cover.

Check that the grooves of the camshafts are aligned
with the dot marks of the No.1 camshaft bearing caps.
If not, turn the crankshaft 1 revolution {360°).

Disconnect timing belt from camshaft timing
pulleys

Place matchmarks on the timing belt and camshaft
timing pulleys.

Turn the No.1 idler pulley bolt to obtain the specified
torque or less, and align the holes of the pulley brack-
et and cylinder head, pass a 3.0 mm hexagon wrench
through the holes to keep the setting position of the
pulley bracket.
Torque:
69 N-m (700 kgf-cm, 51 ft.ibf)
48 N-m (490 kgf-cm, 35 ft-lbf) for SST
HINT {On vehicle):
e Use SST.
SST 09249-63010
e Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
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(c)

(d)

(e)

(f)

(a)
(b)

https://cardiagn.com/introduction-3s-ge-engine/

Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and loosen the intake camshaft
timing puliey bolt.

Remove the intake camshaft timing pulley bolt.

Disconnect the intake camshaft timing pulley togeth-
er with the timing belt from the camshaft, and remove
the intake camshaft timing pulley.

Remove the knock pin from the intake camshaft.

Remove exhaust manifold timing pulley

Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and loosen the pulley bolt.
Remove the bolt, timing pulley and knock pin.

NOTICE:
L] Be careful not to drop anything inside the timing
belt cover.

@ Do not allow the belt to come into contact with oil,
water or dust.
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H.

Remove camshafts

Uniformly loosen and remove the 10 bearing cap bolts
in several passes, in the sequence shown, and remove
the 5 bearing caps, oil seal and camshaft. Remove the
intake and exhaust camshafts.

Remove adjusting shims
Remove the valve lifter and adjusting shim,

Replace adjusting shims

Determine the replacement adjusting shim size by

following the Formula or Charts:

® Using a micrometer, measure the thickness of
the removad shim.

e  (Calculate the thickness of a new shim so that the
valve clearance comes within specified value.

T sveisa Thickness of removed shim
Ao Measured valve clearance
N oo Thicknass of new shim
Intake

N=T+ (A — 0.20 mm (0.008 in.)}
Exhaust:

N=T+ (A — 0.33 mm (0.013 in.))
¢ Select a new shim with a thickness as close as
possible to the calculated value.
HINT: Shims are available in 19 sizes. 18 sizes are
available in equal increments of 0.05 mm (0.0020 in.),
from 2.50 mm (0.0984 in.) to 3.35 mm (0.1319 in.).
The largest shim size available is 3.39 mm (0.1335in.).
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ENGINE — ENGINE MECHANICAL

K.
(a)

(b)

(b)

(c)

EM2262

(d)

https://cardiagn.com/introduction-3s-ge-engine/

Reinstall adjusting shims
Install the adjusting shim and valve lifter.

Check that the valve lifter rotates smoothly by hand.

Reinstall camshafts
Align the cutout portion of the coupling with the
groove of the distributor housing.

Attach the slit of the intake camshaft to the coupling
of the distributor.

Place the camshafts on the cylinder head with the No.

1 cam lobes facing outward as shown.
HINT: Intake camshaft have an slit; exhaust camshaft
do not.

Apply seal packing to the No.1 bearing cap as shown
in the illustration.
Seal packing:

Part No. 08826 —00080 or equivalent

41174
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£G-30 ENGINE — ENGINE MECHANICAL

(e) Install the bearing caps in their proper locations.
HINT: Each bearing cap has a number and front mark.

(f) Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(g) Install and uniformly tighten the 10 bearing cap bolts
on one side in several passes, in the sequence shown.
Torque: 19 N-m (190 kgf.-cm, 14 ft.Ibf)

M. Check valve clearance
Turn the camshaft and position the cam lobe upward,
and check and adjust the valve clearance.
Valve clearance (Cold):
Intake
0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust
0.28 — 0.38 mm (0.011 — 0.015in.)

N. Reinstall camshaft oil seals
(a) Apply MP grease to a new oil seal lip.

(b) Using SST, tap in the 2 camshaft oil seals.
SST 09223—-46011

42174
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EG-31

Knock—
Pin

0.
(a)

(b)

S z Fulcrum
SST Length

P179493

(c)

(a)

(b)

https://cardiagn.com/introduction-3s-ge-engine/

Reinstall exhaust camshaft timing pulley
Slide the timing pulley onto the camshaft, facing

mark "S” outward.

Align the pin holes of the camshaft and timing pulley,

and insert the knock pin.

Hold the hexagon wrench head portion of the cam-

shaft with a wraench, and install the pulley bolt.
Torque:

59 N-m (600 kgf-cm. 43 ft-ibf)
41 N-m (420 kgf-cm, 30 ft-Ibf} for SST

HINT {On vehicla);

Use SST.

SST 09249-63010

Use a torque wrench with a fulerum length of

340 mm (13.39 in.).

Set No.1 cylinder to TDC/compression

Turn the crankshaft pulley, and align its groove with
timing mark "0 of the No.1 timing belt cover.

Turn the hexagon head portion of the camshaft, align
the groove of the camshaft with the dot mark of the

No.1 camshaft bearing cap.

Reconnect timing belt to camshaft timing pulleys

Remove any oil or water on the exhaust camshaft

timing pulley, and keep it clean.

Turn the hexagon wrench head portion of the cam-
shaft with a wrench, and turn the exhaust camshaft
timing pulley clockwise. Align the matchmarks of the
timing belt and exhaust camshaft timing pulley, and
hang the timing belt on the exhaust camshaft timing

pulley.

43174
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ENGINE — ENGINE MECHANICAL

(c) Align the groove of the camshaft with the dot mark of
the No.1 camshaft bearing cap.

(d) Check that the timing belt has tension between the
crankshaft timing pulley and exhaust camshaft timing
pulley.

(e} Remove any oil or water on the intake camshaft
timing pulley and No.1 idler pulley, and keep them
clean.

(fy  Align the matchmarks of the timing belt and intake
camshaft timing pulley, and hang the timing belt on
the intake camshaft timing pulley, facing mark "S”
outward.

(g) Slide the intake camshaft timing pulley on the cam-
shaft.

(h} Turn the hexagon wrench head portion of the cam-
shaft with a wrench, and align the knock pin hole of
the camshaft with the knock pin groove of the pulley
and install the knock pin.

P17938

(i) Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and install the intake camshaft
timing pulley bolt.

Torque:
59 N-m (600 kgf-cm, 43 ft-Ibf)
41 N-m {420 kgf-cm, 30 ft-Ibf) for SST

HINT (On vehicle):

e Llse SST.

SST 09249-63010

e |lse a torgue wranch with a fulcrum length of
340 mm (13.39 in.).

https://cardiagn.com/introduction-3s-ge-engine/ 44/174
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EG-33

PITeR)

)]

PIEEI0

(a)

(a)
(b)

Alternator ;

Bracket \‘Tj\

https://cardiagn.com/introduction-3s-ge-engine/

Turn the No.1 idler pulley bolt to obtain the spacified

torque or less, remove the 3.0 mm hexagon wrench,
Torque:

69 N.m (700 kgf-cm, 51 ft-lbf)
48 N-m (490 kgf-cm, 35 ft-Ibf) for SST

HINT (On vehicle):

Use SST.

SST 09249-63010

Use a torque wrench with a fulerum length of

340 mm (13.39 in.).

Check valve timing

Slowly turn the crankshaft pulley 2 revolutions from

TDC to TDC.

NOTICE: Always turn the crankshaft clockwise.

Check that each pulley aligns with the timing marks as

shown in the illustration.

If the timing marks do not align, disconnect the timing

belt and reconnect it.

Reinstall No.2 timing belt cover
Install the gasket to the timing bslit cover,

Install the timing belt cover with the 3 bolts.

HINT: Use the 20 mm (0.79 in.) long bolt.

§$T202:
Reinstall alternator bracket and RH front engine
hanger

Install the alternator bracket and engine hanger with

the 3 bolts.
Torque: 39 N-m (400 kgf-cm, 29 ft-1bf)

451174
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213020
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uU.

(a)

(b)

(c}
(d)

(e)

(f)
(@)

(a)

(b)

§T202;
Reinstall alternator
install the alternator with the 2 bolts.
Torque:
12 mm head
19 N-m (190 kgf.-cm, 14 ft-Ibf)
14 mm head
52 N-m (530 kgf-cm, 38 ft-Ibf)

Install the engine wire protector and ground strap
with tha 2 bolts.

Connect the alternator connector.

Connect the alternator wire with the nut and rubber
cap.

Install the wire to the clamp on the rear end cover.

Install the drive belt with the adjusting bolt.
Tighten the pulley nut.
Tarque: 39 N-m (400 kgf.cm, 29 ft-Ibf)

SW20:
Reinstall RH front engine hanger and engine wire
bracket
Install the engine hanger and wire bracket with the 4
bolts. Alternately tighten the bolts.
Torque:
Cylinder head side
39 N-m (400 kgf-cm, 29 ft.|bf)
RH engine mounting bracket side
60 N.m (620 kgf.-cm, 45 ft-Ib{f)
Install the engine wire to the clamp on the wire brack-
et.
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P1G7ED
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10. REINSTALL CYLINDER HEAD COVER

(a)

(b)

(c)

(d)

(o)

Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:

Part No. 08826 — 00080 or equivalent

Install the 2 gaskets to the head cover.

Install the head cover with the 10 seal washers and
bolts. Uniformly tighten the bolts in several passes.
Tourgue: 6.0 N-m (61 kgf-cm, 53 in.-Ibf)
HINT: Each bolt length is indicated in the illustration.
Bolt length:

A 25 mm (0.98 in.)

B 50 mm (1.87 in.)

Install the 2 bolts holding the No.2 timing balt cover to
the No.4 timing belt cover.
HINT: Use the 256 mm (0.98 in.) long bolt.

Connect the PCV hose to the cylinder head cover.

471174
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EG-30 ENGINE — ENGINE MECHANICAL

11. REINSTALL ENGINE WIRE
(a) Install the engine wire protector to the 2 mounting
bolts of the No.2 timing belt cover.

(b) Install the the engine wire protector to the cylinder
head cover with the 2 nuts.

(c) ST202:
Install the air tube and engine wire protactor with the
bolt.

= AT o

SW20 . ; (d) SW20:
; Install the hose clamp and engine wire protector with
the bolt.

Engine
Wire
Protector
12. REINSTALL ACIS VALVE ASSEMBLY
g;‘;’a"gon (a) Using a 6 mm hexagon wrench, install a new gasket
Wrench and the ACIS valve assembly with the 3 bolts. Uni-

formly tighten the bolts in several passes.

Cable Torque: 19 N-m (190 kgf-cm, 14 ft.Ibf)

Bracket | () ST202:

Install the cable bracket on the LH engine hanger with
the bolt.

PLEIT7
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ENGINE — ENGINE MECHANICAL EG-37

(c) Install the 3 bolts holding the ACIS valve stays to the
cylinder head.
Torque:
A 18 N-m (180 kgf-cm, 13 ft.Ibf)
B 19 N-m (190 kgf-cm, 14 ft-Ibf)

(d) Connect the following hoses:
(1) Brake booster vacuum hose to port of ACIS valve
(2) PCV hosse to port of ACIS valve

{3) Air hose to port of ACIS valve

(4) ST202:
Vacuum hose (from vacuum sensor) to vacuum
pipe on ACIS actuator

(6) Vacuum hoss {from VSV for ACIS) to ACIS
actuator

P16382

Bﬂoa}' > _—
13. ST202:
ST202 REINSTALL ACIS VALVE COVER
Install a new gasket and the ACIS valve cover with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in several passes.
Torque:
Bolt
8.5 N-m (87 kgf-cm, 75 in.-lhf)
Nut
21 N-m {210 kgf-cm. 15 ft-Ibf)

https://cardiagn.com/introduction-3s-ge-engine/ 49/174
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Rubber Section

https://cardiagn.com/introduction-3s-ge-engine/

14.

(a)

(b)

(c)

15.

(a)

(b)

16.

(a)
(b)

SW20:
INSTALL ACIS VALVE COVER AND VACUUM PIPE
Install a new gasket and the ACIS valve cover with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in several passes.
Torque:
Bolt
8.5 N-m (87 kgf-cm, 75 in.-Ibf)
Nut
21 N-m (210 kgf-cm, 15 ft-Ibf)
Check that the rubber section at the center of the
vacuum pipe is firmly pressed against the ACIS cover.
Connect the following hoses:
(1) Vacuum hose (from vacuum sensor) to vacuum
pipe
(2) Vacuum hose to gas filter

REINSTALL THROTTLE BODY
Attach a new gasket to the throttle body, facing the
protrusion downward.

Install the gasket and throttle body with the 4 bolts.
Torque: 21 N-m (210 kgf-ecm, 15 ft.Ibf)
HINT: Different bolt lengths are used for the upper
and lower sides.
Bolt length:
Upper side
40 mm (1.77 in.)
Lower side
65 mm (2.17 in.)

RECONNECT CONNECT HIGH — TENSION CORDS
TO

SPARK PLUGS

Connect the 4 high—tension cords to the spark plugs.
Install the high—tension cord clamp with the 3 bolts.

50/174
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IGNITION TIMING INSPECTION AND
ADJUSTMENT

1. WARM UP ENGINE

Allow the engine to warm up to normal operating
temperature.

2. CONNECT TACHOMETER AND TIMING LIGHT TO

ENGINE

Connect the tester probe of a tachometer to terminal

IGE of the check connector.

NOTICE:

° Never allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil.

° As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.

. ADJUST IGNITION TIMING

(a) Using SST, connect terminals TE1 and E1 of the check
connector.

SST 09843—-18020

HINT: After engine rpm is kept at 1,000 — 1,300 rpm
for b seconds, check that it returns to idle speed.

P15169
POSE85

https://cardiagn.com/introduction-3s-ge-engine/ 51/174
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~'\(‘\

Connector
SW20
SST
Check
Connector
P15161 -l
POSE8E

213023

https://cardiagn.com/introduction-3s-ge-engine/

(b)

(c)
(d)

(e)

Using a timing light, check the ignition timing.
Ignition timing:

10° BTDC @ idle

(Transmission in neutral position)

Loosen the 2 bolts, and adjust by turning the distribu-

tor.
Tighten the 2 bolts, and recheck the ignition timing.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

Remove the SST from the check connector.
SST 09843—18020

FURTHER CHECK IGNITION TIMING
Ignition timing:

9 — 24° BTDC @ idle

(Transmission in neutral position)
HINT: The timing mark moves in a range between 9°
and 24°.
DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE

52/174
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IDLE SPEED INSPECTION

1. INITIAL CONDITIONS
(a) Engine at normal opsarating temperature
(b} Air cleaner installed
(c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF
(8) All vacuum lines properly connected
(fi EFI system wiring connectors fully plugged
{g) Ignition timing set correctly
(h) Transmission in neutral position
2. CONNECT TACHOMETER
(See step 2 on page EG—39)

3. INSPECT IDLE SPEED

2,500 rpm 90 Seconds
T (a) Race the engine spesd at 2,500 rpm for approx. 90
seconds. '
°RPM
Tachometer
£C0137 EMB144
L 202873
(b) Check the idie spesd.
idle speed:
§T202
w/ Daytime running light system
. 750 + 50 rpm
0 RPM w/0 Daytime running light system
700 X 50 rpm
Tachometer Sw20
\E‘“a e w,/ Daytime running light system
850 X+ 50 rpm
w /0 Daytime running light system
750 &+ 50 rpm
If the idle speed is not as specifiad, check the ISC
valve.

4. DISCONNECT TACHOMETER

https://cardiagn.com/introduction-3s-ge-engine/ 53/174
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ACOUSTIC CONTROL INDUCTION

SYSTEM (ACIS)
ACIS INSPECTION

1. WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature.

2. CONNECT TACHOMETER
{See step 2 on page EG—39)

EQtWA —t4

Vacuum 3-Way 3. CONNECT VACUUM GAUGE
Gauge - V s Onnictor Using a 3 — way connector, connect the vacuum
/ gauge to the hose between the VSV and actuator.

4. CHECK VACUUM GAUGE
(a) Check that the vacuum gauge indicates vacuum at
idfing.

(b) Check that the vacuum gauge indicates zero at 5,400
rpm or more.
HINT: if regular unleaded gasoline is used, the vacuum
gauge also indicates zero below 5,400 rpm.

5. DISCONNECT TACHOMETER

https://cardiagn.com/introduction-3s-ge-engine/ 54/174
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IDLE CO/HC CHECK
HINT: This check is used only to determine wheﬂ;seu;s_c?r
not the idle CO/HC complies with regulations.
1. INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Air cleaner installed
{c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF
(e) All vacuum lines properly connected
(f) EFI systam wiring connectors fully plugged
(g) Ignition timing set correctly
(h) Transmission in neutral position
(i) Tachometer and CO/HC meter calibrated by hand
2. START ENGINE
2,500 rpm 180 Seconds 3. RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS
°RPM
Tachometer
EC(137 EMB144 700047
o — 4. INSERT CO/HC METER TESTING PROBE AT LEAST
ol e 40 cm (1.3 ft) INTO TAILPIPE DURING IDLING
5. CHECK CO/HC CONCENTRATION AT IDLE

P15658

https://cardiagn.com/introduction-3s-ge-engine/

Idle CO concentration:
0—-05%

Idle HC concentration:
Applicable local regulation

55/174
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Troubleshooting

If the CO/HC concentration does not comply with
regulations, perform troubleshooting in the order
given below.

(a) Check oxygen sensor operation.
(See page EG—286)

(b) See the table below for possible causes, and then
inspect and correct the applicable causes if neces-
sary.

HC co Problems Causes
| - —
High Normal Rough idle 1. Faulty ignitions:
® Incorrect timing
® Fouled, shorted or improperly gapped plugs
e Open or crossed high-tension cords
e Cracked distributor cap
2. Incorrect valve clearance
. Leaky intake and exhaust valves
4. Leaky cylinder

(&)

High Low Rough idle 1. Vacuum leaks:

{Fluctuating HC reading) PCV hose

Intake manifold

Throttle body

ISC valve

Brake booster line

2. Lean mixture causing misfire

e e
High High Rough idle . Restricted air filter

(Black smoke from exhaust) . Faulty EFIl systems:

e Faulty pressure regulator
Clogged fuel return line
Defective water temp. sensor
Faulty ECU

Faulty injector

Faulty throttle position sensor
Faulty vacuum sensor

[N ey

e o o o 0 0

V05444
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COMPRESSION CHECK

(a)

{b)
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EGAIS -0

HINT: If there is lack of power, excessive oil consump-
tion or poor fuel economy, measure the compression
pressure,

WARM UP AND STOP ENGINE

Allow the engine to warm up to normal operating
temperature.

DISCONNECT DISTRIBUTOR CONNECTOR

DISCONNECT HIGH—-TENSION CORDS FROM
SPARK PLUGS

Remove the 3 bolts, and disconnect the high—tension
cord clamp from the ACIS valvs.

Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside.

REMOVE SPARK PLUGS
Using SST, remove the 4 spark plugs.
SST 09155—-16100
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Compreséion
Gauge Ml

15632
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5.
(a)
(b)
(c)

(d)

(e)

(a)
(b)

CHECK CYLINDER COMPRESSION PRESSURE
Insert a compression gauge into the spark plug hole.
Fully open the throttle.

While cranking the engine, measure the comprassion

pressure.

HINT: Always use a fully charged battery to obtain

engine speed of 250 rpm or more.

Repeat staps (a) through (c) for each cylinder.

NOTICE: This measurement must be done in as short a

time as possible.

Compression pressure:

1,324 kPa (13.5 kgf/cm? 192 psi) or mors

Minimum pressure:

1,079 kPa {11.0 kgf/cm’, 156 psi)

Difference between each cylinder:

98 kPa (1.0 kgf/cm? 14 psi) or less

If the cylinder compression in one or more cylinders is

low, pour a small amount of engine oil into the cylin-

der through the spark plug hole and repeat steps (a)

through (c) for cylinders with low compression.

e |f adding oil helps the compression, itis likely that
the piston rings and/or cylinder bore are worn or
damaged.

e |f pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.

REINSTALL SPARK PLUGS

Using SST. install the 4 spark plugs.

SST 091565—16100

Torque: 18 N-m (180 kgf-cm, 13 ft.1bf)

RECONNECT HIGH—TENSION CORDS TO SPARK

PLUGS

Connect the 4 high—tension cords to the spark plugs.

Install the high—tension cord clamp with the 3 bolts.

RECONNECT DISTRIBUTOR CONNECTOR
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TIMING BELT
COMPONENTS FOR REMOVAL AND

INSTALLATION (ST202)

Fo4an-01

RH Front Engine Hanger

Timing Belt

Gasket Alternator Bracket

No.2 Timing Belt Cover

RH Engine
Mounting
Bracket

ECETN
No.1 Timing Belt Cover

Crankshaft Pulley

Alternator
Connector

107 (1,090, 79)

Intake Camshaft Timing Pulley
Knock Pin

* [ 59 (600, 43)
*41 (420, 30)

de

Timing Belt Tensioner

211210,15)_|

*| 52 (530,38) l =

-+ = e e e b

No.1 ldler Pulley

Qil Pump Pulley

_—— e e = o

Crankshaft Timing Pulley —

[ N'm (kgf-cm, ft-Ibf) ] : Specified torque
* Precoated part
* Foruse with SST PI6ATS
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COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

Esar-4

Engine Wire Bracket

RH Front Engine Hanger

Gasket

No.2 Timing Belt Cover

1 No.1 Timing Belt Cover

Alternator Crankshaft Pulley

Drive Belt

\
|
|
|

e Timing Belt I

[ 60620081 |- ——F® - |

== L}

[ 60 (620, 45) ]w i E

RH Engine |

Mounting Bracket 1|

Timing Belt Guide |
I
Gasket :
r
1
I
]
|
[
|
|
I
i
1

Exhaust Camshaft Timing Pulley 1
Intake Camshaft Timing Pulre\;———-—-,I
Knock Pin I

I

| so0083 |
*41 (420, 30) | |

Timing Belt Tensioner

211210, 15) |

* 52 (530. 38|
No.1 Idler Pulley

Oil Pump Pulley—

Crankshaft Timing Pulley——___{_ -

35 (360, 26)

-
-

N'm (kgfem, fribf) | : Specified torque

* Precoated part
*  For use with SST

FIEEA
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Eo4zn- o

TIMING BELT REMOVAL

(See Components for Removal and Installation)
1. ST202:

REMOVE ALTERNATOR
(a) Loosen the pulley nut and adjusting bolt.
(b) Remove the drive belt.

(c) Disconnect the wire from the clamp on the rear end
cover.

(d) Disconnect the alternator connector.

(e) Remove the rubber cap and nut, and disconnect the
alternator wire.

(f) Remove the 2 bolts and ground strap, and disconnect
the engine wire protector from the brackets.

P16701

(@) Remove the 2 bolts and alternator.

2. ST202:
REMOVE RH FRONT ENGINE HANGER AND
ALTERNATOR BRACKET
Remove the 3 bolts, engine hanger and alternator
bracket.

Alternator
Bracket
L

F16703
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REMOVE RH FRONT ENGINE HANGER AND ENGIN
WIRE BRACKET
(a) Disconnect the engine wire from the clamp on th
wire bracket, F
(b) Remove the 4 bolts, wire bracket and engine hangeq

3. SW20: H

4., REMOVE NO.2 TIMING BELT COVER
Remove the 5 bolts, timing belt cover and gasket,

5. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley, and align its groove with
timing mark "0 of the No.1 timing belt cover.

2N

(b) Check that the timing marks of the camshaft timing
pulleys are aligned with the timing marks of the NoJ4
timing belt cover.

If not, turn the crankshaft 1 revolution (360°).

6. DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEYS
HINT (Re—using timing belt): Place matchmarks on
the timing belt and camshaft timing pulleys, and place
a matchmark on the timing belt to match the end of
the No.1 timing belt cover.
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!
oG =

; [T RN
3.0 mm Hexagon Wrench —

P16863
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(a)

(b)

(c)

(d)

(e)

Turn the No.1 idler pulley bolt to obtain the specified
torque or less, and align the holes of the pulley brack-
et and cylinder head, pass a 3.0 mm hexagon wrench
through the holes to keep the setting position of the
pulley bracket.
Torque:
69 N-m (700 kgf.cm, 51 ft.Ibf)
48 N-m (490 kgf-cm, 35 ft-Ibf) for SST
HINT (On vehicle):
e Use SST.
SST 09249—-63010
e Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).

Using SST, loosen the intake camshaft timing pulley
bolt.

SST 09960—10010 (09962—01000, 09963 —01000)
Remove the intake camshaft timing pulley bolt.

Disconnect the intake camshaft timing pulley togeth-
er with the timing belt from the camshaft, and remove
the intake camshaft timing pulley.

Remove the knock pin from the intake camshaft.

{2
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7. REMOVE EXHAUST CAMSHAFT TIMING PULLEY
(a) Using SST, loosen the pulley bolt.

SST 09960—10010 (09962—01000, 09963—01000)
(b) Remove the bolt, timing pulley and knock pin.

SwW20 Adjusting 8. SW20:
- ¢ 5 Lock Bolt » REMOVE ALTERNATOR DRIVE BELT
77 (a) Loosen the adjusting lock bolt and pivot bolt.
(b) Loosen the adjusting bolt, and remove the drive belt.

Adjusting

Bolt ]
Pivot Bolt Sy

P168EA

9. REMOVE RH ENGINE MOUNTING BRACKET
Remove the 3 bolts and mounting brackst.

P16867

P16922

10. REMOVE CRANKSHAFT PULLEY
(a) Using SST, loosen the pulley bolt.
SST 09213—-54015 (90119—08216 for ST202, 91651
—60855 for SW20), 09330—00021
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HINT (When re—using timing belt): After loosening

the crankshaft pulley bolt, check that the timing belt

matchmark aligns with the end of the No.1 timing belt

cover when the crankshaft pulley groove is aligned

with the timing mark "0" of the No.1 timing belt cover.
(b) Remove the pulley bolt.

(c) Using SST, remova the pulley.
SST 09950—50010 (09951 —05010, 09952 —05010,
09953—05010, 09953 —05020, 09954 -05020)
HINT {(When re —using timing belt): Remove the pulley
without turning it.

11. REMOVE NO.1 TIMING BELT COVER
ST202:
Remove the 5 bolts, timing belt cover and gasket.

SW20:
Remove the B bolts, timing belt cover and gasket.

12. REMOVE TIMING BELT GUIDE

PLETAT
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P168T1
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13. REMOVE TIMING BELT
HINT (When re—using timing belt): Draw a direction
arrow on the timing belt (in the direction of engine
revolution), and place matchmarks on the timing belt
and crankshaft timing pulley.

14. REMOVE NO.1 IDLER PULLEY
(a) Turn the No.1 idler pulley bolt to obtain the specified
torque or less, and remove the 3.0 mm hexagon
wrench,.
Torque:
69 N-m (700 kgf.cm, 51 ft.Ibf)
48 N.m (490 kgf-cm, 35 ft:Ibf) for SST
HINT (On vehicle):
e Use SST.
SST 09249-63010
e Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).

(b) Remove the pivot bolt, pulley and plate washer.

15. REMOVE TIMING BELT TENSIONER
Remove the 2 bolts and tensioner.
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16. REMOVE NO.2 IDLER PULLEY
Remove the bolt and pulley.

17. REMOVE CRANKSHAFT TIMING PULLEY
If the pulley cannot be removed by hand, use 2 screw-

drivers.
HINT: Position shop rags as shown to prevent
damage.

18. REMOVE OIL PUMP PULLEY
(a) Using SST, loosen the pulley nut.

SST 09960—10010 (09962—01000, 09963 —00500)
(b) Remove the nut and pulley.
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EMO126

EMO127

EMO128

EMO129

~ <P

EMO130
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TIMING BELT COMPONENTS INSPECTION

(a)

(b)

(c)

(d)

INSPECT TIMING BELT

NOTICE:

[ Do not bend, twist or turn the timing belt inside ou

® Do not allow the timing belt to come into contac
with oil, water or steam.

. Do not utilize timing belt tension when installing o
removing the mounting bolt of the camshaft timing
pulley.

If there are any defects as shown in the illustration,

check the following points:

Premature parting

o  Check proper installation.
° Check the timing cover gasket for damage and
proper installation,

If the belt teeth are cracked or damagad, check to see
if either camshaft or water pump is locked.

If there is noticeable wear or cracks on the belt face,
check to ses if there are nicks on the side of the idler
pulley lock.

If there is wear or damage on only one side of the balt,
check the belt guide and tha alignment of each pulley.
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EMO131

F15703

Protrusion
P157
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(e)

(b)

(c)

If there is noticeable wear on the belt teeth, check the
timing cover for damage and check that the gasket
has been installed correctly. Check for foreign materi-
al on the pulley teeth,

If necessary, replace the timing belt.

INSPECT IDLER PULLEYS
Check that the idler pulley turns smoothly.
If necessary, replaca the idier pulley.

INSPECT TIMING BELT TENSIONER

Visually check tensioner for leakage.

HINT: A small trace of oil on the push rod seal is
permissible,

If leakage is found, replace the tensioner.

Hold the tensioner with both hands, and push the
push rod firmly against the floor or wall to check that
it doesn’t mova.

If push rod moves, replace the tensioner.

Measure the protrusion of the push rod from the
housing end.
Protrusion:

16.0 — 11.0 mm (0.394 — 0.433 in.)
if the protrusion is not as specified, replace the tensi-
onetr.
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TIMING BELT INSTALLATION

(See Components for Removal and Installation)

2
(a)
(b)
(a)

(b)

(a)

(b)

(a)

(b)

(c)

INSTALL OIL PUMP PULLEY

Align the cutouts of the pulley and shaft, and slide on
the pulley.

Using SST, install the pulley nut.

SST 09960—10010 (09962—01000, 09963—00500)
Torque: 35 N-m (360 kgf.-cm, 26 ft.Ibf)

INSTALL CRANKSHAFT TIMING PULLEY

Align the timing pulley set key with the key groove of
the pulley.

Slide on the timing pulley, facing the flange side
inward.

INSTALL NO.2 IDLER PULLEY

Install the pulley with the bolt.

Torque: 44 N-m (450 kgf.-cm, 32 ft.Ibf)

Check that the idler pulley moves smoothly.

SET TIMING BELT TENSIONER

Using a press, slowly press in the push rod using 981
- 9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf) of
force.

Align the holes of the push rod and housing, pass a
1.27 mm hexagon wrench through the holes to keep
the setting position of the push rod.

Release the press.

INSTALL TIMING BELT TENSIONER

Iinstall the tensioner with the 2 bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)
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Adhesive

P16839
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6.
(a)

(b)

{c)

(a)

(b)

(c)

INSTALL NO.1 IDLER PULLEY
Apply adhesive to 2 or 3 threads of the pivot bolt.
Adhesive:
Part No. 08833 00080, THREE BOND 1344,
LOCTITE 242 or squivalent

Install the plate washer and pulley with the pivot bolt.
Torque: 52 N.-m (530 kgf-cm, 38 ft.Ibf}

Check that the idler pulley moves smoothly.

TEMPORARILY INSTALL TIMING BELT

NOTICE: The engine should be cold.

Using the crankshaft pulley bolt, turn the crankshaft
and position the key groove of the crankshaft timing
pulley as shown in the illustration.

Remove any oil or water on the crankshaft pulley, oil
pump pulley, water pump pulley and No.2 idler pulley,
and keep them clean.

Install the timing belt on the crankshaft timing pulliey,
oil pump pulley, No.2 idler pulley and water pump
pulley.

HINT (When re—using timing belt). Align the points
markad during removal, and install the belt with the
arrow pointing in the direction of engine revolution,

INSTALL TIMING BELT GUIDE
Install the guide, facing the cup side outward.
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Y s 9. INSTALL NO.1 TIMING BELT COVER
TS , N {(a) Install the gaskst to the timing belt cover.
= (b) ST202:
Install the timing belt cover with the 5 bolts.
HINT: Each bolt length is indicated in the illustration.
Bolt length:
/= i A 20 mm (0.79 in)
- () - B 42 mm (1.65 in.
//A ; ; ( )

P16785 T e S

(b} SW20:
install the timing belt cover with the & bolts.
HINT: Each bolt length is indicated in the illustration.
Bolt length:
A 20 mm (0.79 in.)
B 42 mm (1.65 in.)

P16843

# % L 10. INSTALL CRANKSHAFT PULLEY
4 (a) Align the pulley set key with the key groove of the
pulley, and slide on the pulley.
(b) Using SST, install the pulley bolt.
SST 09213—-54015 (90119—08216 for ST202, 91651
—60855 for SW20), 0933000021
Torque: 107 N-m (1,090 kgf-cm, 79 ft-1bf)

SST

P16340

11. INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the 3 boits,
Torque:

S5T202

52 N-m (530 kgf-cm, 38 ft.1bf)
SW20

80 N-m (620 kgf-cm, 45 ft.Ibf)

P16785 - g
P16842 - 712197
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. Adjusting 12. SW20:

Bolt

Xy
Adjusting

Pivot Bolt

Lock Bolt
|

P16850

/
SST (B)

Fulerum
Length

P16

PIAEIM
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(a)
(b)

13.

(a)

(b)

(c)

14.

(a)

(b)

(c)

INSTALL ALTERNATOR DRIVE BELT
Install the drive belt with the adjusting bolt.
Tighten the pivot bolt and adjusting lock bolt.
Torque:
Pivot bolt
52 N-m (530 kgf-cm, 38 ft-Ibf)
Adjusting lock bolt
19 N-m (190 kgf.-cm, 14 ft-ibf)

INSTALL EXHAUST CAMSHAFT TIMING PULLEY
Slide the timing pulley onto the camshaft, facing
mark "S” outward.

Align the pin holes of the camshaft and timing pulley,
and insert the knock pin.

Using SST (A), install the pulley bolt.
SST 09960—10010 (09962-01000, 09963 —-01000)
Torque:
59 N-m (600 kgf-cm, 43 ft-Ibf)
41 N-m (420 kgf.-cm, 30 ftIbf) for SST
HINT (On vehicle):
e Use SST (B).
SST 09249-63010
e Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley, and align its groove with
timing mark "0” of the No.1 timing belt cover.

Intake Camshaft Position:

Turn the camshaft, align the knock pin hole of the
camshaft with the timing mark of the No.4 timing belt
cover,

Exhaust Camshaft Timing Pulley Position:

Turn the camshaft timing pulley, align the timing
marks of the camshaft timing pulley and No.4 timing
belt cover.
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. EG

PiGETY
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15. CONNECT TIMING BELT TO CAMSHAFT TIMING

(a)
(b)

(c)

(d)

(e)

(f)

PULLEYS

HINT (When re—using timing belt):

] Check that the matchmark on the timing belt
matches the end of the No.1 timing belt cover.

® Align the matchmarks of the timing belt and
camshaft timing pulleys.

Remove any oil or water on the exhaust camshaft
timing pulley. and keep it clean.

Using SST, slightly turn the exhaust camshaft timing
pulley clockwise and hang the timing belt on the
exhaust camshaft timing pulley.

SST 09960—10010 (09962—01000, 09963—-01000)

Using SST, align the timing marks of the exhaust
camshaft pulley and No.4 timing belt cover.

SST 09960—10010 (09962—01000, 09963—01000)
Check that the timing helt has tension between the
crankshaft timing pulley and exhaust camshaft timing
pulley.

Remove any oil or water on the intake camshaft
timing pulley and No.1 idler pulley, and keep them
clean.

Align the timing marks of the intake camshaft timing
pulley and No.4 timing belt cover, and hang the timing
belt on the intake camshaft timing pulley, facing
mark “S” outward.

Slide the intake camshaft timing pulley on the cam-
shaft.
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{h)

P11

()

(a)

(b)
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16.

Using SST, turn the exhaust camshaft timing pulley
and align the knock pin hola of the camshaft with the
knock pin groove of the pulley and install the knock
pin.

SST 09960—10010 (09962 -01000, 09963—01000)

Using SST (A), install the intake camshaft timing
pulley bolt.
SST 09960 — 10010 (0986201000, 09963—01000)
Torgus:
59 M.w (GO0 kgt.cry, 43 7i-Ibf)
49 MN.m (420 kaf.cm, 30 ft-ibf) for §ST
HINT (On vehiciaj:
e Use SST (B).
SST 0924963010
® Use a torgque wrench with a fulcrum length of
340 mm (13.39 in.L.
Turn the No.1 idler pulley bolt to obtain the specified
torque or less, remove the 1.27 mm hexagon wrench.
Torque:
69 M-m {700 kgf-cm, 51 ft-lbf)
48 N-m {490 kgf-om. 35 ft-lbf) for SST
HINT (On vehicle):
[ Usa SST.
SST 0924963010
e Use a torque wrench with a fulcrum jength of
340 mm (13.39 in.).
CHECK VALVE TIMING
Slowly turn the crankshaft pulley 2 revolutions from

TDC to TDC.
NOTICE: Always turn the crankshaft clockwise.

Check that each pulley aligns with the timing marks as
shown in the illustration.
If the timing marks do not align, remove the timing

balt and reinstall it.
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P16738

F16210

PIBTI:

PE70t
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17.
(a)
{b)

(c)

19.

(a)

(b)

INSTALL NO.2 TIMING BELT COVER
Install the gasket to the timing belt cover.
Install the timing balt cover with the 5 bolts.
HINT: Each bolt length is indicated in the illustration.
Bolt length:
A 20 mm (0.79 in.)
B 25 mm (0.98 in)

Connect the 2 clamps of the engine wire protector to
the 2 mounting bolts of the No.2 timing beit cover.

ST202:

INSTALL ALTERNATOR BRACKET AND RH FRONT
ENGINE HANGER

Install the alternator bracket and engine hanger with
the 3 bolts.

Torque: 39 N-m (400 kgf.cm, 29 ft.Ibf)

ST202:
INSTALL ALTERNATOR
Install the alternator with the 2 bolts.
Torque:
12 mm head
19 N-m (190 kgf-cm, 14 ft-1bf)
14 mm head
52 N-m (530 kgf-cm, 38 ft-Ibf)

Install the engine wire protector and ground strap
with the 2 boits.
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(c)
(d)

(o)

(f)
(9)

20.

(b)

Connect the alternator connector.

Connect the alternator wire with the nut and rubber
cap.

Install the wire to the clamp on the rear end cover.

Install the drive belt with the adjusting bolt.
Tighten the pulley nut.
Torque: 39 N-m (400 kgf.cm, 29 ft-Ibf)

SW20:
INSTALL RH FRONT ENGINE HANGER AND ENGINE
WIRE BRACKET
Install the engine hanger and wire bracket with the 4
bolts. Alternately tighten the bolts.
Torque:
Cylinder head side
38 N-m (400 kgf-cm, 29 ft.Ibf)
RH engine mounting bracket side
60 N.-m (620 kgf-cm, 45 ft-Ibf)
Install the engine wire to the clamp on the wire brack-
et.
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND
INSTALLATION (ST202)

EGOWG-02

Distributor (with High-Tension Cord)

I—

Throttle Body

_-«& Engine Wire
Bracket

m’ﬁ

No.3 Exhaust
Manifold Heat
Insulator

* O-Ring @ Gasket

No.1 Exhaust
Manifold Heat
Insulator

No.2 Exhaust
Manifold Heat
Insulator

RH Exhaust Manifold
Stay

LH Exhaust Manifold
Stay

i e s o e

Ground%@&il

Strap

Engine Wire

Protector Alternator

| N'm (kgfem, ftibf) | : Specified torque
# Non-reusable part

PI6ES
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ENGINE — ENGINE MECHANICAL EG-67

ACIS Valve Cover

VSV and Vacuum Tank Assembly

———=& Gasket

ACIS Valve

Air Tube
Assembly

Ne.2 ACIS Valve
Stay

Intake Manifold
Stay

Gasket

Engine Wire

Injector — -—-——‘._——%
N 'Y

% Grommet Y
% Insulator—- .—11_/9 Fue! Return Hose
|

# Gasket !

32 (330, 24) e &

Fuel Inlet Pipe-- —

N-m (kgfem, ftibf) | : Specified torque

+ Non-reusable part

MEa7S
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6.0 (61, 53 in.-Ibf]

8—“ Valve Lifter

O———Adjusting Shim
8b———Keeper
©——Spring Retainer

Intake Camshaft %—Valve Spring

&3—— Spring Seat

ﬁ;o Valve Guide Bushing

4 Camshaft Oil Seal——-_—@m

Camshaft Bearing Cap

Intake Camshaft

Timing: Pullay Exhaust Camshaft

Wik Fine—c e Exhaust Camshaft Timing Pulley

See page EG-106 I

1st 49 (500, 36)
2nd  Turn 90°

[ 59 (600, 43)
*41 (420, 30)
No.3 Timing Belt Cover
Plate Washer

* [ 52053038 |—

Gasket

\

\
e il G

@

No.1 Idler Pulley

No.2 Timing Belt Cover

21 (210, 15)

Timing Belt Tensioner

[[N'm (kgfem, fibf) | : Specified torque

¢ Non-reusable part
* Precoated part

*  For use with SST
PIGS?
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ENGINE — ENGINE MECHANICAL EG-69

COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

EGI1A-02

Distributor (with High-Tension Cord)

21 {210, 15)

% Gasket

Throttle Body

r ’ Oy

1 |

i

]

1 MA

]

I

o N o %’Fuel Inlet Pipe

Fuel Return Hose

PR D ———

p:\, - 0N ﬁ P
) Water Outlet R al ~Engine Wire
% O-Ring and Housing S L) Bracket

& Gasket Assembly

No.3 Exhaust

. .
® O-Ring Gasket Manifold Heat

No.1 Exhaust
Manifold Heat
Insulator

Exhaust
Manifold

No.2 Exhaust
Manifold Heat

. Engine Wire Bracket
RH Front Engine Hanger

LH Exhaust Manifold
Stay

it R B et )

Nm (kgfem, ftibf) | : Specified torque

# Non-reusable part

P16%E
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EC-I0 ENGINE — ENGINE MECHANICAL

VSV and Vacuum Tank -——Vacuum Pipe
Assembly

15

ACIS Valve Cover

4 Gasket

Na.1 ACIS
ACIS Valve —- Valve Stay '
Assembly Q—4"Spacer
[ o——& O-Ring i
: %——In;ector ! Fuel
“ |__, ‘@ Grommet] Return
# Gasket # Gasket | G-¢ Insulatorfy Hose
i
&)
Alternator Ofs
Cover &
No.2 ACIS Fuel Inlet Pipe
Valve Stay

Intake Manifold —

I 21 (210, 15) —l—i:a'

Intake Manifold Stay

Alternator --

Alternator L
Drive Belt

Alternator Bracket

[N'm (kgfcm, fribf) | : Specified torque

€ Non-reusable part

P1793%
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ENGINE — ENGINE MECHANICAL EG-71

6.0 {61, 53 in. Ibf}

Spark Plug "

Valve Lifter

©—— Adjusting Shim
8——Keeper
E2——Spring Retainer

fntake Camshaft %—Vﬂlve Spring
2 -
&3———Spring Seat
ﬁ—’ Valve Guide Bushing

r\/alve

Intake Camshaft
Timing Pulley

Exhaust Camshaft

Knock Pin—_— - Exhaust Camshaft Timing Pulley

Soe page EG-106

1st 439 (500, 36}
2nd  Turn 907

[ 91600, a3y
T *41 (420, 20}

. : Pressure
No.3 Timing Belt Cover AP o - Switch

Plate Washer

A [ 5263039} -

Gasket .—0 Cylinder Head

Gasket

No.1 idler Pulley

Mo.2 Timing Belt Cover

21 {210, 15)

t
Timing Belt Tensioner

[ N'm {kgfem, frlbfl | : Specified torque

+ Non-reusable part
* Precoated part
*  Foruse with 58T

P1a0ca
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EG-72 ENGINE — ENGINE MECHANICAL
CYLINDER HEAD REMOVAL

(See Components for Removal and Installation)
1. DRAIN ENGINE COOLANT

2. REMOVE DISTRIBUTOR

(a) Disconnect the distributor connector.

(b) Remove the 3 bolts, and disconnect the high—tension
cord clamp from the ACIS valve.

(c) Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside.

(d) Remove the 2 bolts, and pull out the distributor.
(6) Remove the O—ring from the distributor housing.

3. ST202:

REMOVE ALTERNATOR
(a) Loosen the pulley nut and adjusting bolt.
(b) Remove the drive belt.

https://cardiagn.com/introduction-3s-ge-engine/ 84/174
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EG-73

ENGINE — ENGINE MECHANICAL

P16701

Alternator
Bracket
PIETDR
o
;J)
//

; —TT
Ha"g?r e Engine
"l Wire
(i Bracket
A \ TSy

T, sdy
X ) |
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(f)

(g}

Disconnect the wire from the clamp on the rear end
cover.

Disconnect the alternator connector.

Remove the rubber cap and nut, and disconnect the
alternator wire.

Remove the 2 bolts and ground strap, and disconnect
the engine wire protector from the brackets.

Remova the 2 bolts and alternator.

§T202:

REMOVE RH FRONT ENGINE HANGER AND
ALTERNATOR BRACKET

Remove the 3 bolts, engine hanger and alternator
brackst.

SW20:

REMOVE RH FRONT ENGINE HANGER AND ENGINE
WIRE BRACKET

Disconnect the e#ngine wire from the clamp on the
wire bracket.

Remove the 4 bolts, wire bracket and engine hanger.
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Elai ENGINE — ENGINE MECHANICAL

6. REMOVE EXHAUST MANIFOLD
(a) Remove the 2 bolts, 2 nuts and No.1 exhaust manifold
heat insulator.

{(b) ST202:
Remove the 2 bolts and No.2 exhaust manifold heat
insulator.

P16741

(¢) SwW20:
Remove the 3 bolts and No.2 exhaust manifold heat
insulator.

(d) ST202:
Remove the 3 bolts, nut and RH exhaust manifold
stay.

PlET42

{8) SW20:
Remove the 2 bolts, nut and RH exhaust manifold
stay.

PIESAS
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ENGINE — ENGINE MECHANICAL EG-75

(f) Remove the 3 bolts and LH exhaust manifold stay.

P1E743

(g9) Remove the 6 nuts, exhaust manifold and gasket.

7. REMOVE THROTTLE BODY

(a) Disconnect the following connectors:
(1) Throttle position sensor connector
{(2) ISC valve connector

P16745

(b) Disconnect the following hoses:
(1) PCV hose from cylinder head cover
(2) Water bypass hose (from water outlet) from
throttle body

(3) Water bypass hose (from water bypass pipe)
from throttle body

(4) Vacuum hose (from upper port of BVSV) from
throttle body

https://cardiagn.com/introduction-3s-ge-engine/ 87/174
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EG-76 ENGINE — ENGINE MECHANICAL

(c)

(b)
()

(a)
(b)

(c)

https://cardiagn.com/introduction-3s-ge-engine/

Remove the 4 bolts, throttle body and gasket.

ST202:

REMOVE WATER OUTLET

Disconnect the following connectors:

(1) Oil pressure switch connector

(2) Water temperature sensor connector

(3) Water temperature sender gauge connector

Remove the 3 nuts.
Disconnect the water bypass hose from the water
outlet, and remove the water outlet and gasket.

SW20:

REMOVE WATER OUTLET AND HOUSING
ASSEMBLY

Remove the nut, and disconnect the fuel inlet pipe
from the water outlet.

Remove the nut, and disconnect the fuel return pipe
from the water outlet.

Disconnect the following connectors:

(1) Oil pressure switch connector

(2) Water temperature sensor connector

(3) Water temperature sender gauge connector
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EG-77

ENGINE — ENGINE MECHANICAL

Engine Wire
Clamp

A s N )y =
0-Ring.t
T

>-IDisconnect\~N L) TNy
AT \)@%

Water Bypass ~<_- \
Hose \W.// I~

&
Pleasd
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(d)
(e)

10.

(a)

(b)

(c)

(d)

(e)

()

Remove the 3 nuts.

Disconnect the water bypass hose from the water
outlet, and remove the water outlet, housing assembly
and gasket.

REMOVE WATER BYPASS PIPE
Remove the 3 bolts and No.3 exhaust manifold heat
insulator.

Disconnect the engine wire clamp from the wire bra-
cket.
Disconnect the hose clamp on the water bypass hose.

Remove the 2 bolts, 2 nuts and engine wire bracket.

Disconnect the water bypass pipe from the water
pump cover and water bypass hose, and remove the
water bypass pipe.

Remove the gasket and O —ring.
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EGA8 ENGINE — ENGINE MECHANICAL

11. DISCONNECT ENGINE WIRE
Disconnect the following connectors, ground cable
and clamps:
(1) Knock sensor connector

(2) VSV connector for ACIS
(3) VSV connector for fuel pressure control
NOTICE: When disconnecting the VSV connectors ((2)

and (3)), do not apply strong force to the VSV body.
(4) Oxygen sensor connector from bracket

(6) Ground cable

(6) 2 wire clamps from brackets

12. REMOVE INTAKE MANIFOLD STAY
Remove the bolt, nut and intake manifold stay.

P16751

I /r/f\ AN J,_/ 13. ST202:
W REMOVE VSV, VACUUM TANK ASSEMBLY AND
~ \\ AIR TUBE

(a) Remove the bolt, and disconnect the engine wire
protector from the intake manifold.

P16778
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EG-79

ENGINE — ENGINE MECHANICAL

~_ ==l |~

L/ - TIEN I ::)\-ﬁ
I jf N\ ---h\i‘\

oL AN

b A‘r‘f - 1 | 1] = _
) Q

P1696G
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(b)

(c)

(d)

Disconnect the following hoses:
(1) Vacuum hose (from VSV for fuel pressure
control) from fuel pressure regulator

(2) Vacuum hose (from VSV for fuel pressure
control) from intake manifold

(3) Vacuum hose (from vacuum tank) from intake
manifold

(4) Vacuum hose (from VSV for ACIS) from air tube

Remove the 2 bolts, nut, the VSV and vacuum tank
assembly.

NOTICE: Remove the VSV with the bracket still installed
on the VSV. Only remove the VSV from the bracket when
replacing the VSV with a new one.

Disconnect the following hoses:

(1) Air hose from port of ACIS valve

(2) Vacuum hose (from vacuum sensor) from
vacuum pipe on ACIS actuator

(3) Vacuum hose (from VSV for ACIS) from ACIS
actuator

HINT (On vehicle): Disconnect the following hose:

(1) Air hose (from air cleaner hose) from air tube

(2) 2 air hoses (from A/C idle—up valve) from air
tube
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EG-80 ENGINE — ENGINE MECHANICAL

(3) 2 air hoses (from air control valve on PS pump)
from air tube

(4) Vacuum hose (from vacuum sensor) from
vacuum pipe on air tube

(e) Remove the bolt and air tube.

14. SW20:
REMOVE VSV AND VACUUM TANK ASSEMBLY
(a) Disconnect the following hoses:
(1) Vacuum hose (from VSV for fuel pressure
control) from fuel pressure regulator
(2) Vacuum hose (from VSV for fuel pressure
control) from intake manifold
(3) Vacuum hose (from vacuum tank) from intake
manifold
(4) Vacuum hose (from VSV for ACIS) from ACIS
actuator
(6) Vacuum hose (between VSV and actuator for
ACIS) from clamp on intake manifold
(b) Remove the 3 bolts, the VSV and vacuum tank assem-
bly.
NOTICE: Remove the VSV with the bracket still installed
on the VSV. Only remove the VSV from the bracket when
replacing the VSV with a new one.

15. ST202:
REMOVE ACIS VALVE COVER
Remove the 6 bolts, 2 nuts and ACIS valve cover.
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ENGINE — ENGINE MECHANICAL £6-a1

16. SW20:
REMOVE VACUUM PIPE AND ACIS VALVE COVER
(a) Disconnect the following hoses:
(1} Vacuum hose (from vacuum sensor) from
vacuum pipe
(2) Vacuum hose from gas filter

(b) Remove the 6 bolts, 2 nuts, vacuum pipe and ACIS
valve cover.

17. REMOVE ACIS VALVE ASSEMBLY
(a) Disconnect the PCV hose from the port of the ACIS
valve,

(b) Remove the 4 bolts and No.2 ACIS valve stay.

{c) Remove the 2 bolts and No.1 ACIS valve stay.
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EG-82 ENGINE — ENGINE MECHANICAL

(d) ST202:
Loosen the bolt, and turn the cable bracket on the LH
engine hanger.

(8) Using a 6 mm hexagon wrench, remove the 3 bolts,
the ACIS valve assembly and gasket.

P18023

18. DISCONNECT FUEL INLET PIPE FROM DELIVERY
PIPE

(a) Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet pipe from the dslivery pips.

(b) Remove the 2 bolts and fuel inlet pipe.

19. DISCONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR

§T202 Fuel Return Hose
B “

P16755 l i ooy
P16855 Fuel intet Pipe Fisios

20. SW20:
REMOVE ALTERNATOR

(a) Disconnect the alternator connector.

(b) Remove the rubber cap and nut, and disconnect the
alternator wire.

Adjusting (c) Loosen the adjusting lock bolt and pivot bolt.

e ch":k Bolt » (d) Loosen the adjusting bolt, and remove the drive belt.

S
Adjusting
Bolt

Pivot Bolt
PI6SSH
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ENGINE — ENGINE MECHANICAL

EG-83

Adjusting

R PlesT

Bmve Ry
= e _T—'(‘jj e — ;

ey
==l by

| i 3
1 =, 2 k
J Lo L? L D il
]

— ™ S e /‘%:'
ey 2N .
ﬂ!. A0 01 D

FiEgse

P16387
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(e)

21.

22.

23.

(a)

(b}

Remove the adjusting leck bolt, pivot bolt and alter-

nator.

SW20:
REMOVE ALTERNATOR BRACKET

Remove the 3 bolts, 2 nuts and alternator bracket.

SW20:
REMOVE ALTERNATOR COVER

Remove the 2 bolts and alternator cover.

REMOVE INTAKE MANIFOLD
SW20:

Remove the bolt and hose clamp, and disconnect the

engine wire protector from the intake manifold.

Remove the 4 bolts, 3 nuts, intake manifold and

gasket.
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A ENGINE — ENGINE MECHANICAL

Disconnéct)%
7 : f
)
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24. DISCONNECT ENGINE WIRE
(a) Disconnect the 4 injector connectors.

(b) Remove the 2 nuts, and disconnect the the engine
wire protector from the cylinder head cover.

(c) Disconnect the engine wire protector from the 2 mou-
nting bolts of the No.2 timing belt cover.

25. REMOVE DELIVERY PIPE AND INJECTORS
{a) Remove the 3 bolts and delivery pipe together with

the 4 injactors.
NOTICE: Be careful not to drop the injectors when rem-

aoving the delivery pipe.

(b) Remove the 4 insulators and 3 spacers from the cylin-
der head.

96/174



14.06.2021

Introduction - Auto Service Repair Manuals and Wiring Diagrams

ENGINE — ENGINE MECHANICAL

EG-85

P1676]

Grommet

PIBNS

Oil Pressure
Switch

(c)

(d)

26.

27.

28.

29.

https://cardiagn.com/introduction-3s-ge-engine/

Pull out the 4 injectors from the delivery pipe.

Remove the O—ring and grommaet from each injector.,

REMOVE LH ENGINE HANGER

Remove the 2 bolts and engine hanger.

REMOVE OIL PRESSURE SWITCH

SW20:
REMOVE GROUND STRAP
Remove the bolt and ground strap.

REMOVE SPARK PLUGS
Using SST, remove the 4 spark plugs.
SST 09155—-16100
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ENGINE — ENGINE MECHANICAL

Hexagon
Wrench

F16928
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30.

{b)

33.

DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEYS
(See steps 4 to 6 on pages EG—50 to 51)

. REMOVE EXHAUST CAMSHAFT TIMING PULLEY

Using SST, loosen the pulley bolt,
SST 09960—10010 (09962—01000, 09963 —-01000)
Remove the bolt, timing pulley and knock pin.

. REMOVE NO.1 IDLER PULLEY

Turn the No.1 idler pulley bolt to obtain the specified
torque or less, and remove the 3.0 mm hexagon
wrench.
Torque:
59 N.-m (600 kgf.cm, 43 ft.Ibf)
41 N-m (420 kgf.cm, 30 ft-Ibf) for SST
HINT {On vehicle):
. Use SST.
SST 09249-63010
e Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
Remove the pivot bolt, pulley and plate washer.

REMOVE TIMING BELT TENSIONER
Remove the 2 bolts and tensioner.
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ENGINE — ENGINE MECHANICAL EG-87

34. REMOVE NO.3 TIMING BELT COVER
8T202:
Remove the 5 bolts and timing bslt cover.

SW20:
Remove the 6 bolts and timing belt cover.

35. REMOVE NO.3 TIMING BELT COVER
Remove the 3 bolts and timing belt cover.

NOTICE:

L] Be careful not to drop anything inside the timing
belt cover.

° Do not allow the belt to come into contact with oil,
water or dust.

36. REMOVE CYLINDER HEAD COVER
Remove the 10 bolts, seal washers, cylinder head
cover and 2 gaskets.

P16781

https://cardiagn.com/introduction-3s-ge-engine/ 99/174



14.06.2021 Introduction - Auto Service Repair Manuals and Wiring Diagrams

EG-88 ENGINE — ENGINE MECHANICAL l
37. REMOVE CAMSHAFTS
Uniformly loosen and remove the 10 bearing cap bolts
in several passes, in the sequence shown, and remove
the 5 bearing caps, oil seal and camshaft. Remove the
intake and exhaust camshafts.

PI6791

38. REMOVE CYLINDER HEAD

(a) Using SST, uniformly loosen and remove the 10 cylin-
der head bolts in several passes, in the sequencs |
shown.
SST 09043-38100 !
HINT: Cylinder head warpage or cracking could result -
from removing in the incorrect order.

1’"/\- "_\/-\I—_'-
P16725

P16789 o077

(b) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks
on a bench.

HINT: If the cylinder head is off, pry between the
cylinder head and cylinder block with a screwdriver,
NOTICE: Be careful not to damage the contact surfaces

of the cylinder head and cylinder block.

CYLINDER HEAD DISASSEMBLY

(See Components for Removal and Instaliation)
1. REMOVE VALVE LIFTERS AND SHIMS
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ENGINE — ENGINE MECHANICAL

P16692

P1E6T3
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(a)

(b)

(c)

HINT: Arrange the valve lifters and shims in the cor-
rect order.

REMOVE VALVES

Using SST, compress the valve spring and remove the
2 keepers.

SST 09202-70010

Remove the following parts:
(1) Spring retainer

(2) Valve spring

(3) Valve

(4) Spring seat

HINT: Arrange the valves, valve springs, spring seats
and spring retainers in the correct order.

Using needle —nose pliers, remove the oil seal.
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ENGINE — ENGINE MECHANICAL

P16T28

PIGTET

F1EEF4
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EIVI-t3

CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

T

(a)

(b)
(c)

CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK

Turn the crankshaft, and bring each piston to top dead
center (TDC). Using a gasket scraper, remove all the
carbon from the piston top surface.

Using a gasket scraper, remove all the gasket material
from the cylinder block surface.

Using compressed air, blow carbon and oil from the
bolt holes.

CAUTION: Protect your eyes when using high— pressure
compressed air.

CLEAN CYLINDER HEAD

Remove gasket material

Using a gasket scraper, removae all the gasket material
from the cylinder block contact surface.

NOTICE: Be carsful not to scratch the cylinder block
contact surfacs.

Clean combustion chambers

Using a wire brush, remove all the carbon from the
combustion chamber.

NOTICE: Be careful not to scratch the cylinder biock
contact surface.

Clean valve guide bushings
Using a valve guide bushing brush and solvent, clean
all the guide bushings.
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ENGINE — ENGINE MECHANICAL

Cvlinder Block Side

0““"""_’0

{ 00&5&0%&0%

Intake Ma nifol_d _S_i(it_;

2119%5
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D.

> »

(a)

(b)

Clean cylinder head
Using a soft brush and solvent, thoroughly clean the
cylinder head.

INSPECT CYLINDER HEAD
Inspect for flatness
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder block and
the manifolds for warpage.
Maximum warpage:
Cylinder block side
0.20 mm (0.0079 in.)
Intake manifold side
0.20 mm (0.0078 in.)
Exhaust manifold side
0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the cylin-
der head.

Inspect for cracks

Using a dye penetrant, check the combustion cham-
ber, intake ports, exhaust ports and cylinder block
surface for cracks.

If cracked, replace the cylinder head.

CLEAN VALVES

Using a gasket scraper, chip off any carbon from the
valve head.

Using a wire brush, thoroughly clean the valve.
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b. INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) Using a caliper gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:
6.000 — 6018 mm (0.2362 — 0.2369 in.)

LM77 P16ETT N 21197

(b) Using a micrometer, measure the diameter of the

valve stem.
Valve stem diameter:
Intake
5.960 — 5.97% mm (0.2346 — 0.2352 in.)
Exhaust

5.955 — 5.970 mm (0.2344 — 0.2350 in.)

EMO963 EMO962

(c) Subtract the valve stem diameter measurement from
the guide bushing inside diameter maasurement,
Standard oil clearance:

Intake
0.025 — 0.058 mm (0.0010 — 0.0023 in.)
Exhaust
0.030 — 0.063 mm (0.0012 — 0.0025in.)
Maximum oil clearance:
Intake
0.08 mm (0.0031 in.)
Exhaust
0.10 mm (0.0039 in.)
If the clearance is greater than maximum, replace the
valve and guide bushing.

6. IF NECESSARY, REPLACE VALVE GUIDE
BUSHINGS

(a) Gradually heat the cylinder head to 110 — 130°C
(230 — 266°F).

110-130°C

§

P16729 1207
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Both intake and exhaust

§ 54

f 459

Bushing bore diameter rrm {in.}| Bushing size
(;agg: : ;142(3)2} Use 5TD
(2).14'232 _ ;_14'222} Use 0/S 0.05

100266
110-130°C

b4

2i2297
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(b}

{c)

(e)

(f)

Using SST and a hammaesr, tap out ths guide bushing.
SST 09201 —10000 (09201 —-01060),
09608 —30022 (096808—-05010)

Using a caliper gauge, measure the bushing bore di-
ameter of the cylinder head.

Select a new guide bushing (STD or 0/S5 0.056).
If the bushing bore diameter of the cylinder head is
greater than 11.006 mm (0.4333 in.), machine the
bushing bore to the following dimension:

11.038 — 11.056 mm {0.4348 — 0.4353 in.)
If the bushing bore diametar of the cylindar head is
greater than 11.056 mm (0.4353 in.), raplace the
cylinder head.

Gradually heat tha cylinder head to 110 — 130°C
{230 — 266°F).

Using SST and a hammer, tap in a new guide bushing
until there is 12,1 — 125 mm (0.476 — 0.492 in)
protruding from the cylinder head.
SST 0920110000 {09201 —010860).

09608 —30022 (08608—056010)
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(g) Using a sharp 6 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See step 5
\ above) between the guide bushing and valve stem,

=

Reamer
P16773 PT66R1T it

7. INSPECT AND GRIND VALVES
(a) Grind the valve enough to remove pits and carbon.
(b) Check that the valve is ground to the correct valve
face angle.
Valve face angle:
44.5°

FMO254 EMO1BO 200054

o (c) Check the valve head margin thickness.
Standard margin thickness:
0.8 — 1.2 mm (0.031 — 0.047 in.)
Minimum margin thickness:
- 0.5 mm (0.020 in.)
] If the margin thickness is less than minimum, replacs
Margin Thickness

'; the valve.
_L_ e

} EMO1B1

— (d) Check the valve overall length.
Standard overall length:
Intake
99.80 — 100.20 mm {3.9291 — 3.9449 in.)
Overall Length Exhaust
98.85 — 99.25 mm (3.8917 — 3.89075 in.)
Minimum overall length:
Intake
= — 99.30 mm (3.9094 in.)
Exhaust
98.35 mm (3.8720 in.)
If the overall length is less than minimum, replace the
valve.
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EG-95

EMO255

EMO133 EMCEI6 Z000EG

EMOt a5 a2
75°
1.0-1.4 mm
EMO1BE 202653
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(e)

(a)

(c)

Check the surface of the valve stem tip for wear.
If the valve stem tip is worn, resurface the tip with a

grinder or replace the valve.

NOTICE: Do not grind off more than the minimum length.

INSPECT AND CLEAN VALVE SEATS

Using a 45° carbide cutter, resurface the valve seats.

Remove only enough metal to clean the seats.

Check the valve seating position.

Apply a light coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the

seat. Do not rotate valve.

Check the valve face and seat for the following:

e  [f blue appears 360° around the face, the valve is
concentric. If not, replace the valve.

] If blue appears 360° around the valve seat, the

guide and face are concentric. If not, resurface

the seat.

] Check that the seat contactis in the middle of the
valve face with the following width:

1.0 — 1.4 mm (0.038 — 0.055 in.)

if not, correct the valve seats as follows:

(1) If the seating is too high on the valve face, use

30° and 45° cutters to correct the seat.

(2) If the seating is too low on the valve face, use

75° and 45° cutters to correct the seat.
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Deviation

PI6715

Painted Mark
P16714 71197

P166%4

EM1628
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(d)
(e)

(a)

(b)

(c)

10.

(a)
(b)

Hand—lap the valve and valve seat with an abrasive
compound.
After hand —lapping. clean the valve and valve seat.

INSPECT VALVE SPRINGS
Using a steel square, measure the deviation of the
valve spring.
Maximum deviation:

2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the
valve spring.

Using a vernier caliper, measure the free length of the
valve spring.
Free length:
Intake (Red painted mark)
43.18 mm (1.7000 in.)
Exhaust (Green painted mark)
43.34 mm (1.7063 in.)
If the free length is not as specified, replace the valve
spring.
Using a spring tester, measure the tension of the valve
spring at the specified installed length,
Installed tension (at 35.4 mm (1.394 in.):
Intake (Red painted mark)
163 — 190 N
(16.6 — 19.4 kgf, 36.6 — 42.8 Ibf)
Exhaust (Green painted mark)
153 — 180 N
(15.6 — 18.4 kgf, 34.4 — 40.6 Ibf)
If the installed tension is not as specified, replace the
valve spring.
INSPECT CAMSHAFTS AND BEARINGS
Inspect camshaft for runout
Place the camshaft on V —blocks.
Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout:
0.06 mm (0.0024 in.)
If the circle runout is greater than maximum, replace
the camshaft.
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EM2011

EM2538

(a)
(b)
(c)
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Inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
Intake
42.610 — 42.710 mm (1.6778 — 1.6815in.)
Exhaust
41.010 — 41110 mm (1.6146 — 1.6185 in.)
Minimum cam lobe height:
Intake
4250 mm (1.6732 in.)
Exhaust
39.90 mm {1.5709 in.)
If the cam lobe height is less than minimum. replace
the camshaft.

Inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter:

26.959 — 26.975 mm (1.0614 — 1.0620 in.)
If the journal diameter is not as specified, check the oil
clearance.

Inspect camshaft bearings

Check that bearings for flaking and scoring.

If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

Inspect camshaft journal oil clearance

Clean the bearing caps and camshaft journals.

Place the camshafts on the cylinder head.

Lay a strip of Plastigage across each of the camshaft
journals.
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(d) Install the bearing caps.
(See step 2 on page EG—107)
Torque: 19 N-m (190 kgf.cm, 14 ft.1bf)
NOTICE: Do not turn the camshaft.

pleeeT

(e) Remove the bearing caps.

() Measure the Plastigage at its widest point.
Standard oil clearance:
0.025 — 0.062 mm (0.0010 — 0.0024 in.)
Maximum oil clearance:
0.08 mm (0.0031 in.)
if the oil clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps
and cylinder head as a set.
(g) Completely remove the Plastigage.

. Inspect camshaft thrust clearance
(a) Install the camshaft. (Ses step 2 on page EG—107)
(b) Using a dial indicator, measure the thrust clearancs
while moving the camshaft back and forth.
Standard thrust ciearance:
0.100 — 0.240 mm (0.0039 — 0.0094 in.}
Maximum thrust clearance:
0.30 mm (0.0118 in.)
—_— If the thrust clearance is greater than maximum, re-
place the camshaft. If necessary, replace the bearing
caps and cylinder head as a set.
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11.
(a)

(b)

Intake Manifold

P16730

Exhaust Manifold

W
JOIISSET TN
\

ey
e/

s as s —

P168a4
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{c)

12.

INSPECT VALVE LIFTERS AND LIFTER BORES
Using a caliper gauge, measure the lifter bore diame-

ter of the cylinder head.
Lifter bore diametar:

31.000 — 31.021 mm (1.2205 — 1.2213 in.)

Using a micrometer, measure the lifter diameter.
Lifter diameter:
30.975 — 30.985 mm (1.2195 — 1.2199 in.)

Subtract the lifter diameter measurement from the
liftar bore diameter measurement.
Standard oil clearance:

0.015 — 0.046 mm {(0.0006 — 0.0018 in.)
Maximum oil clearance:

0.07 mm (0.0028 in.)
If the oil clearance is greater than maximum, replace
the lifter. If necessary, replace the cylinder head.

INSPECT MANIFOLDS
Intake Manifold:
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head and
ACIS valve for warpage,
Maximum warpage:

0.30 mm {0.0118 in.)
If warpage is greater than maximum, replace the man-
ifold.

Exhaust Manifold:

Using a precision straight edge and fesler gauge. mea-
sure the surface contacting the cylinder head for war-
page.

Maximum warpage:

1.00 mm {0.0394 in.)

If warpage is greater than maximum, replace the man-
ifold.
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P16731

P169%61

P16767
F16951 (2)

ST202 Vacuum Tank

712820

https://cardiagn.com/introduction-3s-ge-engine/

EaR -4

ACOUSTIC CONTROL INDUCTION
SYSTEM (ACIS) COMPONENTS
INSPECTION

1.
A,

(a)

(b)

INSPECT ACIS VALVE
Inspect for flantness
Using presision straight edge and feeler gauge, meas
ure the surface contacting the intake manifold for
warpage.
Maximum warpage:

0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the ACIS
valve assembly.
Inspect for operation
With 53.3 kPa (400 mmHg, 15.75 in.Hg) of vacuum
applied to the actuator, check that the valve movss
smoothly to the fully closed position.

If operation is not as specified, adjust the adjusting
screw.

One minute after applying the vacuum in (a), check
that the actuator rod does not return.

INSPECT VACUUM TANK

Remove vacuum tank from bracket
Disconnact the following hoses:

(1) Vacuum hose from port A of vacuum tank
(2) Vacuum hose from port B of vacuum tank
Remove the vacuum tank.
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B. Inspect vacuum tank
(a) Check that air flows from port A to B.

P16768
(b) Check that air does not flow from port B to A.
P16
(c) Apply 67.7 kPa (500 mmHg, 19.69 in.Hg) of vacuum
to port A, and check that there is no change in
vacuum after one minute.
If operation is not as specified, replace the vacuum
tank.
PI6TT0
§T202 st Tank C. Reinstall vacuum tank to bracket

(a) Install the vacuum tank.

(b) Connect the following hoses:
(1) Vacuum hose to port A of vacuum tank
(2) Vacuum hose to port B of vacuum tank

\ \ i L I. )
PI6787 R ' (2)

P16as1

212820
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3. INSPECT VSV

A. Disconnect hoses from VSV
Disconnect the following hoses:

N {1) Vacuum hose from port E of VSV

(2) Vacuum hose from port F of VSV

PI805

B. Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance:
33 — 39 Q at 20°C (68°F)
if there is no continuity, replace the VSV,

C. Inspect VSV for ground
Using an chmmester, chack that there is no continuity
between each terminal and the body.
If there is continuity, replace the VSV.

No Continuity

P16721

. Inspect VSV operation
(a) Check that air flows frem port E to the filter.

S
QRPN

Filter '
Air 7

P16722

(b) Apply battery voltage across the terminals.
(c) Check that air flows from port E to F.

P16723
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51202

P16766
| Press2 712821
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If operation is not as specified, replace the VSV,
Reconnect hoses to VSV

Connect the following hosas:

(1) Vacuum hose to port E of VSV

(2) Vacuum hose to port F of VSV
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CYLINDER HEAD ASSEMBLY

EGIVA-DI

{See Components for Removal and Installation)
HINT:
e Thoroughly clean all parts to be assembled.
° Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
° Replace all gaskets and oil seals with new ones,

1. INSTALL VALVES
(a) Using SST, push in a new oli seal.
SST 09201 —41020

HINT: The intake valve oil seal is brown and the
intake Exhaust . .
exhaust valve oil seal is green.

Painted
Brown

EM2312
25

(b} Install the following parts:
(1) Valve
(2) Spring seat
(3) Valve spring
(4) Spring retainer

P16693 1%

Upward HINT:
Painted e Install the vaive spring, facing the painted mark

Mk f upward.
¢ The intake valve spring is red and the exhaust
[ valve spring is green,

EMR112 712990

https://cardiagn.com/introduction-3s-ge-engine/ 116/174



14.06.2021 Introduction - Auto Service Repair Manuals and Wiring Diagrams

ENGINE — ENGINE MECHANICAL EG-105

(c) Using SST, compress the valve spring and place the 2
keepers around the valve stem,
SST 09202-70010

PI66a2

(d) Using a plastic—faced hammer, lightly tap the valve
stem tip to assure a proper fit.

P1669%

2. INSTALL ADJUSTING SHIMS AND VALVE LIFTERS
(a) Install the adjusting shim and valve lifter.

(b) Check that the valve lifter rotates smoothly by hand.
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212078

P16734

90° 7 &

Painted
Mark

PI67H
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s -0

CYLINDER HEAD INSTALLATION

(See Components for Removal and Installation)

1. INSTALL CYLINDER HEAD

A. Place cylinder head on cylinder block

(a) Place a new cylinder head gasket in position on the
cylinder block.

NOTICE: Be careful of the installation direction.

(b) Place the cylinder head in position on the cylinder
head gasket.

B. Install cylinder head bolts
HINT:
® The cylinder head bolts are tightened in 2 pro-

gressive steps (steps (b) and (d)).
e |f any cylinder head bolt is broken or deformed,
replace it.

(a) Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.

(b) Install and uniformly tighten the 10 cylinder head
bolts and plate washers in several passes, in the se-
quence shown.

Torque: 49 N-m (500 kgf-cm, 36 ft-1bf)
If any one of the cylinder head bolts does not meet the
torque specification, replace the cylinder head bolt.

(c) Mark the front of the cylinder head bolt head with
paint.

(d) Retighten the cylinder head bolts 90° in the numerical
order shown.

(8) Check that the painted mark is now at a 90° angle to
the front.
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2. INSTALL CAMSHAFTS

(a) Place the 2 camshafts on the cylinder head with the
No.1 cam lobes facing outward as shown.
HINT: Intake camshaft has slit; exhaust camshaft
does not.

(b) Apply seal packing to the No.1 bearing cap as shown
in the illustration.
Seal packing:
Part No. 08826 — 00080 or equivalent

EM2262

(c) Install the bearing caps in their proper locations.
HINT: Each bearing cap has a number and front mark.

P1&7N

(d) Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(e) Install and uniformly tighten the 10 bearing cap bolts
on one side in several passes, in the sequence shown.
Torque: 19 N-m (190 kgf.cm, 14 #t.Ibf)

3. CHECK AND ADJUST VALVE CLEARANCE
(See page EG—22)
Turn the camshaft and position the cam lobe upward,
and check and adjust the valve clearance.
Valve clearance (Cold):
Intake
0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust
0.28 — 0.38 mm (0.011 — 0.015 in.)
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4. INSTALL CAMSHAFT OIL SEALS
(a) Apply MP grease to a new oil seal lip.

oo, PR
,/'f J—/\ _;/75\2\ \\\
A7 ) O ‘9\/ \ S
e \‘}/ l( {2/

/A

4 \

.

EMOOS0

(b) Using SST, tap in the 2 camshaft oil seals.
SST 09223-46011

5. INSTALL CYLINDER HEAD COVER

(a}) Turn the hexagon head portion of the camshaft, align
the groove of the camshaft with the dot mark of the
No.1 camshaft bearing cap.

(b) Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 — 00080 or equivalent

{c) Install the 2 gaskets to the head cover.

P16782
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(d) Install the head cover with the 10 seal washers and
bolts. Uniformly tighten the bolts in several passes.
Torque: 6.0 N-m (61 kgf-cm, 53 in.-Ibf)

HINT: Each bolt length is indicated in the illustration.
Bolt langth:

A 25 mm (0.98 in.)

B 50 mm (1.97 in))

P16781

6. INSTALL NO.4 TIMING BELT COVER
Install the timing beit cover with the 3 bolts.
Torque: 8.0 N-m (B2 kgf-cm, 71 in.-Ibf)

7. INSTALL NO.3 TIMING BELT COVER
ST202:
Install the timing belt cover with the 5 bolts.
Torque: 8.0 N-m (82 kgf.-cm, 71 in.-Ibf)

P16764

SW20:

Install the timing belt cover with the 6 bolts.
Torque: 8.0 N-m (82 kgf-cm, 71 in.-1bf)

sw2o

P16035

8. SET TIMING BELT TENSIONER

(a) Using a press, slowly press in the push rod using 981
— 9,807 N (100 — 1,000 kgf, 220 — 2,205 |bf) of
force.

(b) Align the holes of the push rod and housing, pass a
1.27 mm hexagon wrench through the holes to keep
the setting position of the push rod.

(c) Release the prass.

/ P1E70
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9. INSTALL TIMING BELT TENSIONER
Install the tensioner with the 2 bolts.
Torque: 21 N-m {210 kgf-em, 15 ft.lbf)

10, INSTALL NO.1 IDLER PULLEY i
Adhesive (a) Apply adhesive to 2 or 3 threads of the pivot bolt.
Adhesive:
Part No. 08833—00080, THREE BOND 1344,
LOCTITE 242 or equivalent

(b) Install the plate washer and pulley with the pivot bolt. .
Torque: 52 N-m (530 kgf-cm, 38 ft-Ibf)

(c) Check that the idler pulley moves smoothly.

11. INSTALL EXHAUST CAMSHAFT TIMING PULLEY

(a) Slide the timing pulley onto the camshaft, facing
mark “S” outward.

(b} Align the pin holes of the camshaft and timing pulley,
and insert the knock pin.

(c) Using SST (A), install the pulley bolt.
SST 09960—10010 (09962—01000, 09963-01000)
Torque:
58 N-m (600 kgf-cm, 43 ft-Ibf)
41 N-m (420 kgf-cm, 30 ft-lbf) for SST
HINT (On vehicle):
e Use SST (B).
_ SST 09249-63010
/ h%— Fulcrum e Use a torque wrench with a fulcrum length of
Length 340 mm (13.39 in.).

P1E434
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12. CONNECT TIMING BELT TO CAMSHAFT TIMING

PULLEYS

(See steps 14 to 17 on pages EG—61 to 64)

13. INSTALL SPARK PLUGS

14.

15.

(@)

(b)

16.

Using SST. install the 4 spark plugs.
SST 09155—-16100
Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)

SW20:
INSTALL GROUND STRAP
Install the ground strap with the bolt.

INSTALL OIL PRESSURE SWITCH
Apply adhesive to 2 or 3 threads.
Adhesive:

Part No. 0883300080, THREE BOND 1324 or

equivalent

Install the oil pressure switch.
Torque: 15 N-m (150 kgf-em, 11 ft.Ibf)
INSTALL LH ENGINE HANGER

Install the LH engine hanger with the 2 bolts.

Torque: 44 N-m (450 kgf-cm, 32 ft-Ibf)
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New Grommet

P16719
11970
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P16759
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17.
()
(b)

(c)

(d)

(e)

()

(g}

INSTALL INJECTORS AND DELIVERY PIPE

Install a new grommaet to each injector.

Apply a light coat of gasoline onto a new O—ring, and
install it to each injector.

While turning the injector clockwise and counter-
clockwise, push it to the delivery pipe. Install the 4
injectors.

Position the injector connector upward.

Install the 2 spacers and 4 new insulators to the
cylinder head.

Attach the 4 injectors together with the delivery pipe
to the cylinder head.

Temporarily install the 3 bolts holding the delivery
pipe to the cylinder head.

Check that the injectors rotate smoothly.

HINT: If injectors do not rotate smoothly, the probable
cause is incorract installation of O —rings. Replace the
O—rings.

Position the injector connector upward,
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(1)

18.

(a)

(b)

(c)

19.

(a)

Tighten the 3 bolts helding the delivery pipe 1o the
cylinder head.
Torque: 29 N-m {300 kgf-cm, 21 ft-Ibf)

INSTALL ENGINE WIRE
Install the engine wire protector to the 2 mounting
bolts of the No.2 timing belt cover.

Install the engine wire protector to the cylinder head
cover with the 2 nuts.

Connect the 4 injector connectors.

HINT: The No.1 and No.3 injector connectors are
brown, and the No.2 and No.4 injector connectors are
gray.

INSTALL INTAKE MANIFOLD

Install a new gasket and the intake manifold with the
4 bolts and 3 nuts. Uniformly tighten the bolts and
nuts in several passes.

Torque: 21 N-m (210 kgf.-cm, 15 ft-Ibf)
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(b) SW20:
Install the hose clamp and engine wire protector with
the bolt.
W
D e
20. SW20:

INSTALL ALTERNATOR COVER
Install the alternator cover with the 2 bolts.

21. SW20:
INSTALL ALTERNATOR BRACKET
Install the alternator bracket with the 3 bolts and 2

nuts.
Torque: 43 N-m (440 kgf.-cm, 32 ft.Ibf)

P16558

SW20 Adjusting 22. SW20:

e Lock Bolt INSTALL ALTERNATOR

(a) Install the alternator with the pivot bolt and adjusting
lock bolt. Do not tighten the bolts yet.

P16857

SW20 Adjusting (b) Install the drive belt with the adjusting bolt.
(c) Tighten the pivot bolt and adjusting lock bolt.
Torque:
Pivot bolt
52 N-m (530 kgf-cm, 38 ft.lbf)
Adjusting lock bolt

3
Adjusting 18 N.m (190 kgf-cm, 14 ft.Ibf)

Bolt
Pivot Bolt

P16E56
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P18755 l
P1585S

212198
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(d)
(e)

23.
(a)

(b)

24,

25.
(a)

(b)

(c)

Connect the alternator connector.
Connect the alternator wire with the nut and rubber
cap.

CONNECT FUEL INLET PIPE TO DELIVERY PIPE
Connect the fuel inlet pipe to the delivery pipe with 2
new gaskets and the union bolt.

Torque: 32 N-m (330 kgf-cm, 24 ft-Ibf)

Install the fuel inlet pipe to the cylinder head with the
2 bolts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

CONNECT FUEL RETURN HOSE TO FUEL
PRESSURE REGULATOR

INSTALL ACIS VALVE ASSEMBLY

Using a 6 mm hexagon wrench, install a new gasket
and the ACIS valve assembly with the 3 bolts. Uni-
formly tighten the bolts in several passes.

Torque: 19 N-m (190 kgf-cm, 14 ft-Ibf)

ST202:

Install the cable bracket on the LH engine hanger with
the bolt.

Install the No.1 ACIS valve stay with the 2 bolts.
Alternately tighten the bolts.
Torque:
Cylinder head side
19 N-m (190 kgf-cm, 14 ft-Ibf)
ACIS valve side
21 N-m (210 kgf-cm, 15 ft-lbf)

1271174



14.06.2021 Introduction - Auto Service Repair Manuals and Wiring Diagrams

EG-116 ENGINE — ENGINE MECHANICAL

ST202 ¥

https://cardiagn.com/introduction-3s-ge-engine/

(d)

(e)

26.

27.

(a)

(b)

(c)

Install the No.2 ACIS valve stay with the 4 bolts.

Alternately tighten the bolts.
Torque: 18 N-m (180 kgf.cm, 13 ft.Ibf)

Connect the PCV hose to the port of the ACIS valve
assembly.

ST202:
INSTALL ACIS VALVE COVER
Install a new gasket and the ACIS valve cover with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in several passes.
Torque:
Bolt
8.5 N-m (87 kgf-cm, 75 in..Ibf)
Nut
21 N-m (210 kgf-cm, 15 ft.Ibf)
SW20:
INSTALL ACIS VALVE COVER AND VACUUM PIPE
Install a new gasket and the ACIS valve cover with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in several passes.
Torque:
Bolt
8.5 N-m (87 kgf-cm, 75 in.-Ibf)
Nut
21 N-m (210 kgf-cm, 15 ft-Ibf)
Check that the rubber section at the center of the
vacuum pipe is firmly pressed against the ACIS cover.
Connect the following hoses:
(1) Vacuum hose (from vacuum sensor) to vacuum
pipe
(2) Vacuum hose to gas filter
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28. ST202:

(a)

(b)

(c)

INSTALL AIR TUBE, VSV AND VACUUM TANK
ASSEMBLY
Install the air tube with the bolt.

Connect the following hoses:

(1) Air hose to port of ACIS valve

(2) Vacuum hose (from vacuum sensor) to vacuum
pipe on ACIS actuator

(3) Vacuum hose (from VSV for ACIS) to ACIS
actuator

HINT (On vehicle): Connect the following hose:
(1) Air hose (from air cleaner hose) to air tube
(2) 2 air hoses (from A/C idle—up valve) to air tube

(3) 2 air hoses (from air control valve on PS pump) to
air tube

(4) Vacuum hose (from vacuum sensor) to vacuum
pipe on air tube

Install the VSV and vacuum tank assembly with the 2
bolts and nut.
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(d) Connect the following hoses:
(1) Vacuum hose (from VSV for fuel pressure
control) to fusl prassure regulator

(2) Vacuum hosa (from VSV for fuel pressure
control) to intake manifold

(3) Vacuum hose {from vacuum tank) to intake
manifold

(4) Vacuum hose (from VSV for ACIS) to air tube

(e) Install the air tube and engine wirs protector with the
bolt.

29. SW20:
INSTALL VSV AND VACUUM TANK ASSEMBLY
(a) Install the VSV and vacuum tank assembly with the 3
bolts.

(b} Connect the following hoses:

(1) Vacuum hose (from VSV for fuel pressure
control) to fuel pressure regulator

(2) Vacuum hose (from VSV for fuel pressure
control) to intake manifold

(3) Vacuum hose (from vacuum tank) to intake
manifoid

(4) Vacuum hose (from VSV for ACIS) to ACIS
actuator

() Vacuum hose (between VSV and actuator for
ACIS) to clamp on intake manifold
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30.

31.

32.

(a)
(b)
(c)
(d)

REMOVE INTAKE MANIFOLD STAY
Install the intake manifold stay with the bolt and nut.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

CONNECT ENGINE WIRE

Connect the following connectors, ground cable and
clamps:

(1) Knock sensor connector

(2) VSV connector for ACIS

(8) VSV connector for fuel pressure control
(4) Oxygen sensor connector to bracket

(8) Ground cable

(6) 2 wire clamps to brackets

INSTALL WATER BYPASS PIPE

Install a new gasket to the water pump cover.

Install a new O—ring to the bypass pipe.

Apply soapy water on the O—ring.

Connect the water bypass pipe to the water bypass
hose and water pump cover.
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(e) Install the bypass pipe and engine wire bracket with
the 2 nuts and 2 bolts.
Torque:
Nut
10 N-m (100 kgf-cm, 7 ft-Ibf)
Bolt
24 N-m (240 kgf-cm, 18 ft-Ibf)

(f) Secure the water bypass hose with the hose clamp.
(g) Install the engine wire clamp to the wire bracket.

L - TG |
*Hose Clamp

Engine Wire[:
Y
—

Clamp

. (3 } 2 f)\\
-Water Bypass H
[ br

ose
~ /N

(h) Install the No.3 exhaust manifold heat insulator with
the 3 bolts.
Torque:
12 mm bolt head
18 N-m (180 kgf-cm, 13 ft-Ibf)
14 mm bolt head
37 N-m (380 kgf-ecm, 27 ft-lbf)

33. ST202:
INSTALL WATER OUTLET
(a) Install a new gasket to the cylinder head.
(b) Connect the water bypass hose to the water outlet,

and install the water outlet with the 3 nuts.
Torque: 20 N-m (200 kgf.cm, 15 ft.Ibf)

(c) Connect the following connectors:
(1) Oil pressure switch connector
(2) Water temperature sensor connector
(3) Water temperature sender gauge connector

P16797
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(a)
(b)

(c)

(d)

{e)

o o/

Protrusion”

F
Downward 6748

(b)
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34.

SW20:

INSTALL WATER OUTLET AND HOUSING
ASSEMBLY

Install a new gasket to the cylinder head.

Connect the water bypass hose to the water outlet,
and install the water outlet and housing assembly
with the 3 nuts.

Torgue: 20 N.m {200 kgf-cm, 15 ft.ibf)

Connect the following connectors:

(1) Oil pressure switch connector

(2) Water temperature sensor connector

(3) Water tamperature sender gauge connector

Install the fuel inlet pipe to the water outlet with the
nut.

Torqgue: 9.0 N-m {92 kgf-cm, 80 in.-Ibf)

install the fusl return pipe to the water outlat with nut.
Torgue: 8.0 N.-m (92 kgf-cm. 80 in.-Ibf)

. INSTALL THROTTLE BODY

Attach a new gasket to the throttle body, facing the
protrusion downward,

Install the gaskat and throttle body with the 4 bolts.
Torque: 21 N-m {210 kgf-cm, 15 ft-lbf)
HINT: Different bolt lengths are used for the upper
and lower sides.
Bolt length:
Upper side
40 mm (1.77 in.)
Lower side
65 mm (2.17 in.)
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(c) Connect the following hoses:
(1) Vacuum hose (from upper port of BVSV) te
throttle body
(2) Woater bypass hose (from water bypass pipe) to
throttle body

(3) Water bypass hose (from water outlet) to throttle
body
(4) PCV hose to cylinder head cover

\ (d) Connect the following connectors:
(1) Throttle position sensor connector
(2) ISC valve connector

P16745

36. INSTALL EXHAUST MANIFOLD

(a) Install a new gasket and the exhaust manifold with ths
6 nuts. Uniformly tighten the nuts in several passes,
Torque: 50 N-m (510 kgf.cm, 37 ft.Ibf)

(b) Install the LH exhaust manifold stay with the 3 bolts.
Alternately tighten the bolts.
Torque: 58 N-m (590 kgf-cm, 43 t.Ibf)

P16743
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(c)

(d)

(e)

(f)

§T202:

Install the RH exhaust manifold stay with the 3 bolts
and nut. Alternately tighten the bolts and nut.
Torque: 58 N-m (590 kgf.-cm, 43 ft-Ibf)

S5W20:

Install the RH exhaust manifold stay with the 2 bolts
and nut. Alternately tighten the bolts and nut,
Torque: 58 N.m (590 kgf-cm, 43 ft.Ibf)

ST202:
Install the No.2 exhaust manifold heat insulator with

the 2 bolts.
Torque: 20 N-m (200 kgf.-cm, 15 ft-1bf)

SW20:
Install the No.2 exhaust manifold heat insulator with
the 3 bolts.
Torque:
12 mm head
20 N-m (200 kgf-cm, 15 ft-lbf)
14 mm head
37 N-m (380 kgf-cm, 27 ft.1bf)

Install the No.1 exhaust manifold heat insulator with

the 2 holts and 2 nuts.
Torque: 20 N-m (200 kgf-cm, 15 ft.Ibf)
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37. ST202:
INSTALL ALTERNATOR BRACKET AND RH FRONT
ENGINE HANGER
install the alternator bracket and engine hanger with

the 3 bolts.
Torque: 39 N-m {400 kgf.cm, 29 ft.1bf)

Alternator I
Tl
Bracket T

T

F16m3

38. §T202:
INSTALL ALTERNATOR
(a) Install the alternator with the 2 bolts.
Torque:
12 mm head
19 N-m (190 kgf-em, 14 ft.1bf)
14 mm head
52 N-m (530 kgf-cm, 38 ft-1bf)

(b} Install the engine wire protector and ground strap
with the 2 bolts.

L16701

(¢) Connect the alternater connector.

(d} Connsect the alternator wire with the nut and rubber
cap.

(e) Install the wire to the clamp on the rear end cover.

{f) Install the drive belt with the adjusting bolt.

{g) Tighten the pulley nut.
Torque: 39 N-m (400 kgf.cm. 29 ft.1bf)
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39.

(a)

(b)

40.

(a)

(b)
(c)

SW20:
INSTALL RH FRONT ENGINE HANGER AND ENGINE
WIRE BRACKET
Install the engine hanger and wire bracket with the 4
bolts. Alternately tighten the bolts.
Torque:
Cylinder head side
39 N-m (400 kgf-cm, 29 ft-Ibf)
RH engine mounting bracket side
60 N-m (620 kgf-cm, 45 ft-Ibf)
Install the engine wire to the clamp on the wira hrack-
et.

INSTALL DISTRIBUTOR
Turn the crankshaft clockwise, and position the slit of
the intake camshaft as shown in the illustration.

Install a new O—ring to the distributor housing.
Apply a light coat of engine oil on the O—ring.
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(d) Align the cutout portion of the coupling with the
groove of the housing.

(e) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.

(f} Lightly tighten the 2 bolts,

{g) Connect the 4 high—tension cords to the spark plugs.
(h) Install the high—tension cord clamp with the 3 bolts,

(i) Connect the distributor connector.

41. FILL WITH ENGINE COOLANT

42. START ENGINE AND CHECK FOR LEAKS

43. PERFORM ENGINE ADJUSTMENT
(See pages EG—12 to 41)

44, RECHECK ENGINE COOLANT LEVEL AND OIL
LEVEL
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CYLINDER BLOCK .
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY (ST202)

No.1 Piston Ring

{Compression Ring)

No.2 Piston Ring (Compression Ring)

Qil Ring (Side Rail)

Piston

Connecting Rod

PS Pump Bracket

Connecting Rod Bearing )
Connecting Rod Cap L’——@

. Knock Sensm
+ O-Ring \Q .
A3

Water Pump and
Water Pump

A -
Idler Pulley &R?
Bracket M ) :

Cylinder Block
¢ Gasket

Oil Pump

¢ Crankshaft
Front Qil
Seal

25 mm Length Bolt
9.0 (92, 80 in.Ibf)

35 mm Length Bolt

i B.0{82, 71in.ibf)

o .
@——Piston Pin
@/—0 Connecting Rod Bushing ]

Qil Ring (Expander)}
€ Snap Ring

107 (1,090, 79)

Qil Dipstick
and Guide
Rear End Plate
ot

Crankshaﬂ
Rear Oil Seal
Real Oil Seal
Retainer

Relief Valve
59 (600, 44)

; ¥ Gasket Seal Washer
%#Oil Nozzle
ﬁ n'._ Oil Cooler
L JOF Ring

Qil Cooler Bracket
v O-Ring

Crankshaft Thrust Washer
M Main Bearing Cap

Qil Pan Baffle Plate

¢ Gasket
No.1 Qil Pan
0Oil Strainer i 10 mm Head Bolt
b 12 (120, 9}
12 mm Head Bolt
21 (210, 15)
No.2 Qil Pan

6.5 166. 75 in.Wf}

[N'm (kgfcm, ftibf) | : Specified torque

¢ Non-reusable part
* Precoated part

@ ®—————Drain Plug
Gasket

P163%58
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY (SW20)

No.1 Piston Ring
{Compression Ring) MNo.2 Piston Ring {Compression Ring}

QOil Ring {Side Rail) - il Ring (Expander)
o—— Snap Ring
Q————-Piston Pin

F Connecting Rod Bushing  »x

Oil Dipstick
and Guide

Rear End Plate <

Piston

107 (1,090, 79

Connecting Rod

Connecting Rod Bearing

<
- {3 sﬁ;

4 O-Ring

Water Pump and
Water Pump
Cover Assembly

.. D
. i} 3 %
ety \\
L Relief Valve
(‘\'; l\_ Crankshaft

Rear Qil Seal
Rear Qil Seal

Retainer
Gasket ! 4 Seal Washer

2 \
Sy 0il Nozzle
A b [Fomsin i o
: 5

Cylinder Block

% Gasket
Qil Cooler

Qil Pump ( )——0 0-Ring
N \ 23
\ b, oA -

* Crankshaﬁ—@ 1 9 0il Cooler Bracket

Front Oil hs O-Ring

Seal

Crankshaft Thrust Washer
25 mm Lengtih Bolt —  Main Bearing Cap

9.0 {32, 80 in.Ibf)
35 mm Length Bolt
8.0 (82, 71 in.'tbf)

¢ Gasket—
No.1 Qi
- e
Oil Strainer — o 10 mm Head Bott
y p2020.91
'S O'ang\% mm Head Boht
211210, 15)
(90192, 80in. oM |
No.2 Oil Pan

@@ —Drain Plug
4 Gasket
[ s}

LN_rp{ngEr_nitrlﬁl : Specified torque
4 Non-reusable part
* Precoated part

Pig014
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PREPARATION FOR DISASSEMBLY

EG&ZH--07

(See Components for Disassembly and Assembly)
1. REMOVE FLYWHEEL
Remove the 8 bolts and flywheel.

F15698

2. REMOVE REAR END PLATE
Remove the belt and end plate.

3. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

PI6740

4, ST202:
REMOVE PS PUMP BRACKET
Remove the 3 bolts and PS pump brackst.

5. REMOVE TIMING BELT AND PULLEYS
(See pages EG—49 to 55)

6. REMOVE CYLINDER HEAD
(See pages EG—72 to 88)

7. REMOVE OIL PANS AND OIL PUMP
(See pages EG—386 and 388)

8. REMOVE OIL DIPSTICK AND GUIDE

{(a) Remove the bolt.

(b) Pull out the oil dipstick guide, and remove it and the oil
dipstick.

(¢) Remove the O—ring from the oil dipstick guide.

P16724
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9. ST202:
REMOVE IDLER PULLEY BRACKET FOR
ALTERNATOR DRIVE BELT
Remove the 2 bolts and idler pulley bracket.

10. REMOVE WATER PUMP AND WATER PUMP
COVER ASSEMBLY

(a) SW20 w/o A/C:

Remove the bolt (A).

(b) Loosen and remove the 3 bolts in the sequence
shown, and remove the water pump and water pump
cover assembly.

(c) Remove the O—ring from the water pump cover.

11. REMOVE OIL COOLER
(a) Disconnect the water bypass hose from the cylinder
block.

(b) Remove the relief valve, seal washer and oil cooler.
(e) Remove the O—ring from the oil cooler.

12. REMOVE OIL COOLER BRACKET
(a) Remove the 4 bolts and oil cooler bracket.
(b) Remove the 2 O—rings from the oil cooler bracket.

|

eSS AS
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13. REMOVE KNOCK SENSOR
Using SST, remove the knock sensor,
SST 09816—30010

EGALS-01

CYLINDER BLOCK DISASSEMBLY

(See Components for Disassembly and Assembly)
1. REMOVE REAR OIL SEAL RETAINER
Remove the 8 bolts, retainer and gasket.

\é‘:) / F1E6E4

2. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while moving the connecting rod back and forth.
Standard thrust clearance:

0.160 — 0.312 mm (0.0063 — 0.0123 in.)
Maximum thrust clearance:

0.35 mm (0.0138 in.)
If the thrust clearance is greater than maximum, re-
place the connecting rod assembly. If nacessary, re-
place the crankshaft.

3. REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE

{a) Chack the matchmarks on the connacting rod and cap
to ensure correct reassembly.

{b) Remove the 2 connacting rod cap nuts.

£MB146
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(c) Using a plastic—faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.
HINT: Keep the lower bearing inserted with the con-
necting rod cap.

EM7974

(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

EM7975

(e) Clean the crank pin and bearing.

(f) Check the crank pin and bearing for pitting and scrat-
ches.
If the crank pin or bearing is damaged, replace the
bearings. If necessary, grind or replace the crankshaft.

EM7976

(g) Lay a strip of Plastigage across the crank pin.

EM7977

(h) Install the connecting rod cap.
(See step 7 on page EG—153)
Torque: 67 N-m (680 kgf-cm, 49 ft-Ibf)
NOTICE: Do not turn the crankshaft.

EM7934
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EMB146

EMTI78

Mark
1,20r3

Mark
1,20r3

L EM7335
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(i)

(i)

(k)

(a)

Remove the connecting rod cap.
(See procedure (b) and (c) above)

Measure the Plastigage at its widest point.

Standard oil clearancs:
STD

0.024 — 0.055 mm (0.0009 — 0.0022 in))

us/s 0.25

0.023 — 0.069 mm (0.0009 — 0.0027 in.)

Maximum oil clearance:
0.08 mm (0.0031 in.)

If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank-

shaft.

HINT: if using a standard bearing, replace it with cne
having the same number marked on the connecting
rod cap. There are 3 sizes of standard bearings,

marked "1%, “2" and "3" accordingly.

Standard sized bearing center wall thickness:

Mark "1~

1.484 — 1.488 mm (0.0584 — 0.0586 in.)

Mark "2

1.488 — 1.492 mm {0.0586 — 0.0587 in.)

Mark “3°

1.492 — 1.496 mm (0.0587 — 0.0589 in.)

Completely remove the Plastigage.

REMOVE PISTON AND CONNECTING ROD

ASSEMBLIES

Using a ridge reamer, remove all the carbon from the

top of the cylinder.
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(b) Cover the connecting rod bolts with a short piece of
)(-‘“ hose to protect the crankshaft from damage.
s {c) Push the piston, connecting rod assembly and upper

bearing through the top of the cylinder block.

EM 7975

HINT: :
¢ Keep the bearings, connecting rod and cap te-
gether. '

®  Arrange the piston and connecting rod assembl- ;
ies in the correct order. '

#15650

5. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while prying the crankshaft back and forth with a .
screwdriver,

Standard thrust clearance:

0.020 — 0.220 mm (0.0008 — 0.0087 in.)
Maximum thrust clearance:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the thrust washer as a set.
Thrust washer thickness:

2.440 — 2.490 mm (0.0961 — 0.0980 in.)

6. REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

(a) Uniformly loosen and remove the 10 main bearing cap
bolts in several passes, in the sequence shown.

L0302

(b) Using 2 screwdrivers, pry out the main bearing cap,
and remove the 5 main bearing caps, 5 lower bearings
and 2 lower thrust washers {No.3 main bearing cap
only).

HINT:

e Keep the lower bearing and main bearing cap
together.

e Arrange the main bearing caps and lower thrust
washers in the correct order.
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EMB038

EM7942

Plastigage

EM7943

20297

tM7983

203020
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(c)

(d)
(e)

(f)
(g)

(h)

(i)

Lift out the crankshaft.
HINT: Keep the upper bearing and upper thrust wash-
ers together with the cylinder block.

Clean each main journal and bearing.

Chack each main journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bear-
ings. If necessary, grind or replace the crankshaft.

Place the crankshaft on the cylindar block.
Lay a strip of Plastigage across each journal.

Install the main bearing caps.

(See step 5 on page EG—152)
Torque: 58 N-m (600 kgf.cm, 44 ft.Ibf)
NOTICE: Do not turn the crankshaft.

Remove the main bearing caps.
(See procedure (a) and (b) abovs)
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(i) Measure the Plastigage at its widest point.
Standard clearance:
No.3
STD
0.028 — 0.047 mm (0.0011 — 0.0018 in.)
Uu/s 0.25
0.027 — 0.067 mm (0.0011 — 0.0026 in.)
Others
EM7044 STD
0.018 — 0.037 mm (0.0007 — 0.0015 in.}
uss 0.25

0.019 — 0.059 mm (0.0007 — 0.0023 in.)
Maximum clearance:
0.08 mm (0.0031 in.)

HINT: If replacing the cylinder block subassembly, the

bearing standard clearance will be:
O o No.3

No.1 No.2 No.3 No.4

0.030 — 0.057 mm (0.0012 — 0.0022 in.)
Others

0.020 — 0.047 mm (0.0008 — 0.0019 in.)
If the oil clearance is greater than maximum, replace
the bearings. f necessary, grind or replace the crank-
shaft,
HINT: If using a standard bearing, replace it with one
having the same number, If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers imprinted on tha cylin-
der block and crankshaft, then selecting the bearing
with the same number as the total. There are 5 sizes
of standard bearings. marked "17, "2", "3", "4" and "5"

Mark accordingly.

1,2 3, 40r5

PI5707

EMBTAQ

sl 2128 Number marked
Cylinder block 1 2 3
Crankshatft oj1|2z|0f(1|2(0]|1]|2
Use bearing 11213|2(3i4]3|4]5

EXAMPLE: Cylinder block "2" + Crankshaft "1”
= Total number 3 (Use bearing "3")
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Reference
Cylinder block main journal bore diameter:
Mark "1
59.020 — 59.026 mm (2.3236
Mark “27
59.026 — 59.032 mm (2.3239
Mark “3°
59.032 — 59.038 mm (2.3241 — 2.3243 in.)
Crankshaft journal diameter:

2.3239 in.)

2.3241 in.)

Mark "0”

54.995 — 55.000 mm (2.1652 — 2.1654 in.)
Mark 1"

54 990 — 54.995 mm (2.1650 — 2.1652 in.)
Mark “2”

54.985 — 54.990 mm (2.1648 — 2.1650 in.)
Standard sized bearing center wall thickness:

No.3

Mark "1"

1.992 — 1.995 mm (0.0784 — 0.0785 in.)
Mark "2"

1.995 — 1.998 mm (0.0785 — 0.0787 in.)
Mark "3°

1.998 — 2.001 mm (0.0787 — 0.0788 in.)
Mark "4~

2.001 — 2.004 mm (0.0788 — 0.0789 in.)
Mark 5~

2.004 — 2.007 mm (0.0789 — 0.0790 in.)

Others

Mark "1

1.997 — 2.000 mm (0.0786 — 0.0787 in.)
Mark 2"

2.000 — 2.003 mm (0.0787 — 0.0789 in.)
Mark "3

2.003 — 2.006 mm (0.0789 — 0.0790 in.)
Mark "4°

2.006 — 2.009 mm (0.0790 — 0.0791 in.)
Mark "5”

2.009 — 2.012 mm (0.0791 — 0.0792 in.)
(k} Completely remove the Plastigags.

7. REMOVE CRANKSHAFT

(a) Lift out the crankshaft.

{b) Remove the & upper bearings and 2 upper thrust
washers from the cylinder block.

EMB028
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Wrench

PisM7

P15658
P16783

212080
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HINT: Arrange the main bearing caps, bearings and
thrust washers in the correct order.

REMOVE OIL NOZZLES
Using a 5 mm hexagon wrench, remove the bolt and
oil nozzle. Remove the 4 oil nozzles.

EGONL—06

CYLINDER BLOCK INSPECTION

CLEAN CYLINDER BLOCK

Remove gasket material

Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

Clean cylinder block

Using a soft brush and solvent, thoroughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head gasket
for warpage.
Maximum warpage:

0.05 mm (0.0020 in.)
If warpage is greater than maximum, replace the cylin-
der block.
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INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
If deep scratches are present, replace the cylinder

block.

INSPECT CYLINDER BORE DIAMETER

HINT: There are 3 sizes of the standard cylinder bore
diameter, marked "17, "2” and "3” accordingly. The
mark is stamped on the top of the cylinder block.

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial

directions.
Standard diameter:
Mark "1~

86.000 — 86.010 mm (3.3858 — 3.3862 in.)

Mark "2~

86.010 — 86.020 mm (3.3862 — 3.3866 in.)

Mark "3~

86.020 — 86.030 mm (3.3866 — 3.3870 in.)

Maximum diamster:

86.23 mm (3.3949 in.)

If the diameter is greater than maximum, replace the

cylinder block.

REMOVE CYLINDER RIDGE

If the wear is less than 0.2 mm (0.008 in.), using a
ridge reamer, grind the top of the cylinder.
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15561

P15562

BE
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PISTON AND CONNECTING ROD
DISASSEMBLY

1. CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston
pin.

If any movement is felt, replace the piston and pin as
a set.

2. REMOVE PISTON RINGS
{a) Using a piston ring expander, remove the 2 compres-
sion rings.

(b} Remove the 2 side rails and oil ring expander by hand.
HINT: Arrange the piston rings in correct order only.

3. DISCONNECT CONNECTING ROD FROM PISTON
(a) Using a small screwdriver, pry out the 2 snap rings.

(b) Gradually heat the piston to 80 — 90°C (176 -
194°F),
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(c) Using a plastic—faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod.

SRR A

EG

P15660

HINT:

e The piston and pin are a matched set.

] Arrange the pistons, pins, rings. connecting rods
and bearings in the correct order.

EGAIK -0

PISTON AND CONNECTING ROD
INSPECTION

1. CLEAN PISTON
(a) Using a gasket scraper, remove the carbon from the
piston top.

Pi5663

(b) Using a groove cleaning tool or broken ring, clean the
piston ring grooves.

(c) Using solvent and a brush, thoroughly clean the
piston.
NOTICE: Do not use a wire brush.
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2. INSPECT PISTON
Front Mark ) A. |Inspect piston oil clearance

HINT: There are 3 sizes of the standard piston diame.
ter, marked "17, "2" and "3" accordingly. The mark is
stamped on the piston top.

Mark
1,20r3

P15671

(a) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 45.0 mm
(1.772 in.) from the piston head.

Piston diameter:

Mark "1°
85.970 — 85.980 mm (3.3846 — 3.3850 in.)
45.0 mm Mark "2
85.980 — 85.990 mm (3.3850 — 3.3854 in.)
e Mark "3
85.990 — 86.000 mm (3.3854 — 3.3858 in.)
(b) Measure the cylinder bore diameter in the thrust di-
rections. (See step 4 on page EG—139)
(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
~ Standard oil clearance:
0.020 — 0.040 mm (0.0008 — 0.0016 in.)
Maximum oil ciearance:
0.06 mm (0.0024 in.)
If the oil clearance is greatar than maximum, replace
all the 4 pistons. If necessary, replace the cylinder
biock.
/‘ HINT (Use new cylinder block): Use a piston with the
["" T T e same number mark as the cylinder bore diameter
f marked on the cylinder hlock.
Front Mark iy
{Cavity}
Mark
1,20r3
iz .
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15940

EM7639

13674
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B. Inspect piston ring groove clearance

Using a feeler gauge, measure the clearance between
new piston ring and the wall of the ring groove.

Ring groove clearance:
No.1

0.040 — 0.080 mm (0.0016 — 0.0031 in.)

No.2

0.030 — 0.070 mm (0.0012 — 0.0028 in.)
If the clearance is greater than maximum, replace the

piston.
C. Inspect piston ring end gap
(a) Insert the piston ring into the cylinder bore.

(b) Using a piston, push the piston ring a little beyond the

bottom of the ring travel, 110 mm (4.33 in.) from the

top of the cylinder block.

(c) Using a feeler gauge, measure the end gap.
Standard end gap:
Ne.1

0.330 — 0.550 mm (0.0130 — 0.0217 in.}

No.2

0.450 - 0.670 mm (0.0177 — 0.0264 in.)

Qil (Side rail)

0.150 — 0.500 mm (0.0059 — 0.0187 in.}

Maximum end gap:
No.1
0.85 mm {0.0335 in.)
No.2
0.97 mm (0.0382 in.)
Qil (Side rail)
0.80 mm (0.0315 in.)

If the end gap is greater than maximum, replace the

piston ring. If the end gap is greater than maximum,
even with a new piston ring, replace the cylinder

block.

D. Inspect piston pin fit

At 60°C (140°F), you should be able to push the

piston pin into the piston pin hole with your thumb.
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211835

EM7538

EMD227
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3.
A.

(a)

(b)

(e)

INSPECT CONNECTING ROD
Inspect connecting rod alignment
Using a rod aligner and feeler gauge, check the con-
necting rod alignment.
e Check for bend.
Maximum bend:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
if bend is greater than maximum, replace the connect-
ing rod assembly.

e (Check for twist
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connect-
ing rod assembly.

Inspect piston pin oil clearance
Using a caliper gauge, measure the inside diameter of
the connecting rod bushing.
Bushing inside diameter:
22.005 — 22.017 mm (0.8663 — 0.8668 in.)

Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
21.997 — 22.009 mm {0.8660 — 0.8665 in.)

Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.
Standard oil clearances:

0.005 — 0.011 mm (0.0002 — 0.0004 in.)
Maximum oil clearance:

0.05 mm (0.0020 in.)
If the oil clearance is greater than maximum, replace
the bushing. If necessary, replace the piston and
piston pin as a set.
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0il Hole

EM7323
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C.
(a)

(b)

(c)

(d)

(e)

If necessary, replace connecting rod bushing
Using SST and a press, press out the bushing,
SST 09222—30010

Align the oil holes of a new bushing and the connect-
ing rod.

Using SST and a prass, press in the bushing.

SS8T 09222-30010

Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see step B above)
between the bushing and piston pin.

Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil, and push it into the
connecting rod with your thumb.
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CRANKSHAFT INSPECTION AND REPAIR

1.

(b)

INSPECT CRANKSHAFT FOR CIRCLE RUNOUT
Place the crankshaft on ¥V —blocks.
Using a dial indicator, measure the circle runout at the
center journal,
Maximum circle runout:
0.06 mm (0.0024 in.)
If the circle runout is greater than maximum, replace
the crankshaft.
INSPECT MAIN JOURNALS AND CRANK PINS
Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journa! diameter:
STD
54 985 — 55.000 mm (2.1648 — 2.1654 in.)
U/s 0.25
54.745 — 54.755 mm (2.1553 — 2.1557 in.)
Crank pin diameter:
STD
47.985 — 48.000 mm (1.8892 —1.8898 in.)
U/S 0.25
47.745 — 47.755 mm (1.8797 — 1.8801 in.)
If the diamatar is not as specified, check the oll ¢clear-
ance (See steps 3 and 6 on pages EG— 131 to 134). If
necessary, grind or replace the crankshaft.
Check each main journal and crank pin for taper and
out—of--round as shown.
Maximum taper and out—of—round:
0.02 mm (0.0008 in.)
If the taper and out—of—round is greater than maxi-
mum, replace the crankshaft.
{F NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS
Grind and hone the main journals and/or crank pins to
the finished undersized diameter (See procedurs in
step 2).
Install new main journal and/or crankshaft pin under-
sized bearings.
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CRANKSHAFT OIL SEALS REPLACEMENT"

HINT: There are 2 methods (A and B) to replace the oil
seal which are as follows:

1. REPLACE CRANKSHAFT FRONT OIL SEAL
A. If oil pump is removed from cylinder block:
(a) Using a screwdriver and hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil pump body edge.
SST 09226—10010

(c) Apply MP grease to the oil seal lip.

P15682

. If oil pump is installed to the cylinder block:

(a) Using a knife, cut off the oil seal lip.

(b) Using a screwdriver, pry out the oil seal.

NOTICE: Be careful not to damage the crankshaft, Tape
the screwdriver tip.

(c¢) Apply MP grease to a new oil seal lip.

(d) Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil pump body edge.
SST 09226-10010
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EM7362

EM7457

P13

F16914
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(b)

(c)

(a)
(b)

REPLACE CRANKSHAFT REAR OIL SEAL

If rear oil seal retainer is removed from cylinder
block:

Using a screwdriver and hammer, tap out the olil seal,

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the rear oil seal retainer edge,
SS8T 09223—-63010

Apply MP grease to the oil seal lip.

If rear oil seal retainer is installed to cylinder block:
Using a knife, cut off the cil seal lip.

Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape

the screwdriver tip.

Apply MP grease to a new oil seal lip.

Using SST and a hammaer, tap in the oil seal until its
surface is flush with the rear oil seal relainer edge.
SST 09223-63010
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PISTON AND CONNECTING ROD
ASSEMBLY

1. ASSEMBLE PISTON AND CONNECTING ROD
(a) Using a small screwdriver, install a new snap ring on
one side of the piston pin hole.

(b) Gradually heat the piston to 80 — 90°C (176 —

194°F).
Front Mark (c) Coat the piston pin with engine oil.
Cavity) (d) Align the front marks of the piston and connecting
\QS 7'——) rod, and push in the piston pin with your thumb.
Front Mark
{Protrusion)

P15680)

(e) Using a small screwdriver, install a new snap ring on
the other side of the piston pin hole.

2. INSTALL PISTON RINGS
(a) Install the oil ring expander and 2 side rails by hand.
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No.1 {b) Using a piston ring expander, install the 2 compres
Coge Mark - sion rings with the code mark facing upward.

Code mark:
R
o Code Mark
EM7925 P15662
Front Mark (c} Position the piston rings so that the ring ends are as
= 0.
Cavitel Compression shown.
Upper Side Ring NOTICE: Do not align the ring ends.
Rail
Expanderi
No.2 y
Campression Lower Side
Ring Rail
PISEEL
3. INSTALL BEARINGS
(a) Align the bearing claw with the groove of the connect
ing rod or connecting cap.
_ (b} Install the bearings in the connecting rod and con-
] \ necting rod cap.
PR35
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EGaaL-o1

CYLINDER BLOCK ASSEMBLY

(See Components for Disassembly and Assembly)
HINT:
e  Thoroughly clean all parts to be assembled.
e Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
® Replace all gaskets, O—rings and oil seals with
new parts,

1. INSTALL OIL NOZZLES
Using a 5 mm hexagon wrench, install the oil nozzle
with the bolt. Install the 4 oil nozzles.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-lbf)

S - A

Hexagon

r
Wrench P16718

2. INSTALL MAIN BEARINGS
HINT:

[’ . Main bearings come in widths of 19.2 mm (0.756
' i in.) and 23.0 mm (0.906 in.). Install the 23.0 mm
M (0.906 in.) bearings in the No.3 cylinder block

No.3 Others

journal position with the main bearing cap. Install
the 19.2 mm (0.756 in.) bearings in the other
23.0 mm 19.2 mm positions.
b e  Upper bearings have an oil groove and oil holes;
lower bearings do not.
(a) Align the bearing claw with the claw groove of the
cylinder block, and push in the 5 upper bearings.

EM7926

(b) Align the bearing claw with the claw groove of the
main bearing cap, and push in the 5 lower bearings.
HINT: A number is marked on each main bearing cap
to indicate the installation position.

PO3ITT
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EMT7984

202974
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3.

(a)

(b)

(c)

(d)

(e)

INSTALL UPPER THRUST WASHERS

Install the 2 thrust washers under the No.3 journal
position of the cylinder block with the oil grooves
facing outward.

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS

Install the 2 thrust washers on the No.3 bearing cap
with the grooves facing outward.

Install the 5 main bearing caps in their proper loca-
tions.
HINT: Each bearing cap has a number and front mark.

Apply a light coat of engine oil on the threads and
under the heads of the main bearing cap bolts,
Install and uniformly tighten the 10 bolts of the main
bearing cap in several passes, in the sequence shown,
Torque: 59 N-m (600 kgf-cm, 44 ft.Ibf)

Check that the crankshaft turns smoothly.
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Front Mark
{Cavity)

P15696 P15708

Front Mark
(Protrusion)

EM7985

EM7938
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(f)

(a)

(b)

(a)

(b)

Check the crankshaft thrust clearance.

e Using a dial indicator, measure the thrust clear-
ance while prying the crankshaft back and forth

with a screwdriver.
Standard thrust clearance:

0.020 — 0.220 mm (0.0008 — 0.0087 in.)

Maximum thrust clearance:
0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, re-

place the thrust washers as a set.

INSTALL PISTON AND CONNECTING ROD

ASSEMBLES

Cover the connecting rod bolts with a short piece of

hose to protect the crankshaft from damage.

Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing

forward.

INSTALL CONNECTING ROD CAPS

Match the numbered connecting rod cap with the

connecting rod.

Install the connecting rod cap with the front mark

facing forward.

Apply a light coat of engine oil on the threads and

under the nuts of the connecting rod cap.
Install and alternately tighten the 2 cap nuts in several

passes.
Torque: 67 N-m (680 kgf.-cm, 49 ft-1bf)

Check that the crankshaft turns smoothly.
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EM7973

PIEERS
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()

Check the connecting rod thrust clearance.

e Using a dial indicator, measure the thrust clear-
ance while moving the connecting rod back and
forth.

Standard thrust clearance:

0.160 — 0.312 mm (0.0063 — 0.0123 in.}

Maximum thrust clearance:

0.35 mm (0.0138 in.)

If the thrust clearance is greater than maximum, re-

place the connecting rod assembly. If necessary, re-

place the crankshaft.

INSTALL REAR OIL SEAL RETAINER

Install a new gasket and the retainer with the 6 bolts.

Torque: 9.0 N-m (92 kgf.cm, 80 in.-1bf)

EGAIM-D1

POST ASSEMBLY

(See Components for Disassembly and Assembly)

1.

(a)

(b)
(c)

INSTALL KNOCK SENSOR
Using SST, install the knock sensor.

SST 09816—30010
Torque: 37 N-m (380 kgf.cm, 27 ft-Ibf)

INSTALL OIL COOLER BRACKET
Clean the oil cooler bracket contact surface on the
cylinder block.

Install 2 new O—rings to the oil cooler bracket.
Apply a light coat of engine oil on the small O—ring.
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(d) Install the oil cooler bracket with the 4 bolts.
Torque: 6.5 N-m (66 kgf-cm, 58 in..|bf)

3. INSTALL OIL COOLER

(a) Clean the oil cooler contact surface on the oil cooler
bracket.

(b} Install a new O—ring to the oil coolser.

P1E66E

(c) Apply a light coat of enginse oil on the threads and
under the head of the relief valva,

(d) Install the oil cooler with a new seal washer and the
relief valve.
Torque: 59 N-m {600 kgf-cm, 44 ft-lbf)

{e) Connect the water bypass hose to the cylinder biock.
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4. INSTALL WATER PUMP AND WATER PUMP
COVER ASSEMBLY
(a) Install a new O—ring to the water pump cover.

P16963 717824

(b) Install the water pump and water pump cover assem-
bly with the 3 bolts. Tighten the bolts in the sequence

= shown.

g /|§ Torque: 7.5 N.-m {76 kgf.cm, 66 in.-Ibf)

L YN w{( (c) SW20 w/o A/C:

‘ 2 Install the bolt (A).

2T }> Torque: 19 N-m (190 kgf-cm, 14 ft.1bf)
et S VA
ey %/ LN D K i
A 2wl AP
D ATERNJ Y A
P15714 "\«:A/C/{y""‘\\\ﬁ IR N 2%

5. S§T202:
INSTALL IDLER PULLEY BRACKET FOR
ALTERNATOR DRIVE BELT
Install the idler pulley bracket with the 2 holts.
Torque:
Water pump side
19 N-m {180 kgf.cm. 14 ft.Ibf)
Cylinder block side
23 N-m {230 kgf.cm, 17 ft.Ibf)

. INSTALL OIL DIPSTICK AND GUIDE

(2) Instail 2 new O—ring to the oil dipstick guide.

(b) Apply soapy water to tha O —ring.

(c) Insert the oil dipstick guide into the guide hole of the
cylinder block.

(d} Install the oil dipstick and guide with the holt.

7. INSTALL OIL PUMP AND AND OIL PAN
{See pages EG—391 to 394)

8. [INSTALL CYLINDER HEAD
(See pages EG--106 to 126)

9. INSTALL TIMING BELT AND PULLEYS
{See pages EG—58 to 65)
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10.

11.

12.

13.

(a)

ST202:

INSTALL PS PUMP BRACKET

Install the PS pump bracket with the 3 bolts.
Torque: 43 N-m (440 kgf.-cm, 32 ft-Ibf)
DISCONNECT ENGINE FROM ENGINE STAND

INSTALL REAR END PLATE
Install the rear end plate with the bolt.
Torque: 9.3 N.-m (95 kgf.cm, 82 in.-Ibf)

INSTALL FLYWHEEL
Apply adhesive to 2 or 3 threads of the bolt end.
Adhesive:
Part No. 08833—-00070, THREE BOND 1324
or equivalant

Install the flywheel on the crankshaft.

Install and uniformly tighten the 6 bolts in several

passes. in the sequence shown.
Torque: 107 N-m (1,090 kgf-cm, 79 ft-Ibf)
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SERVICE SPECIFICATIONS
SERVICE DATA

EGOCE-0)

Tune—up ! Battery specific gravity at 20°C (68°F)) 1.25 — 1.27

High—tension card resistance Limit 25 k0 per cord

Alternator drive belt deflection
5T202 w/ A/C New belt 10 — 11 mm (0.39 — 0.43 in.)
Used belt 13 — 16 mm (0.51 — 0,63 in.)
w/0 A/C New belt 11 — 14 mm (0.43 — 0,55 in.)
Used belt 12 — 1B mm (0.47 — 0.71 in)

SW20 New belt 9 — 12 mm (0.35 — 0.47 in))
Used belt 10 — 15 mm (0.39 — 0.59 in.)

Alternator drive belt tension (Reference)
57202 w/ A/C New belt 686 — 785 N (70 — 80 kgf)
Used belt 294 — 441 N (30 — 45 kgf)

w/o A/C  New balt 461 — 706 N (47 — 72 kgt)

Used balt 353 — 610 N (36 — 62 kgf)

SW20 MNew belt 539 — 637 N (55 — 65 kaf)
Used balt 245 — 392 N (25 — 40 kgf)
Valve clearance (Cold) Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)

Exhaust 0.28 — 0.38 mm (0.011 — 0.015 in))

Valve clearance adjusting shim {for repair part)

No.0O | 2.500 mm (0.0984 in.)
No53 | 2.550 mm (0.1004 in.)
No.10 2.600 mm (0.1024 in,)
No.15 2.650 mm (0.1043 in.)
No.20 2.700 mm (0.1083 in.)
No.25 2.750 mm (0.1083 in.)
No.30 2.800 mm (0.1102 in.)
No.35 2.850 mm (0.1122 in.)
No.40 2,900 mm (0.1142 in.)
No.45 2.950 mm (0.1161 in.)
No.50 3.000 mm (0.1181 in.)
No.55 3.050 mm (0.1201 in.)
Neo.60 3.100 mm (0.1220 in.)
No.BS 3.150 mm (0.1240 in.)
No.70 | 3.200 mm (0.1260 in.)
No.75 | 3.250 mm (0.1280 in)
No.BD 3.300 mm (0.1299 in,)
No.B5 3.350 mm (0.1319 in.)
No.B9 3.390 mm (0.1335 in.)
Ignition timing 10° BTDC @ idle
{w/ Terminals TE1 and E1 of check connector connected)

Idle speed
8T202 w,/ Daytime running light system 75C * 50 rpm
w/o Daytime running light system 700 *+ 50 rpm
SW20 w,/ Daytime running light system 850 * 50 rpm
w/0 Daytime running light system 750 * 50 rpm
Idle CO Concentration 0-05%
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ENGINE — ENGINE MECHANICAL RO-168
Intake at idle speed 60 kPa (450 mmHg, 17.7 in.Hg)
manifold
vacuum
_CompreSséon at 250 rpm sSTD 1,226 kPa (12.5 kaf/cm?, 178 psi) or more
pressure Limit 981 kPa (10.0 kgf/cm’®, 142 psi)
Difference of pressure between each cylinder 98 kPa (1.0 kgfcm?, 14 psi) or less
| Timing belt Protrusion 10.0 — 11.0 mm (0.394 — 0.433 in.)
tensioner
| Cylinder head Warpage
Cylinder block side Limit 0.20 mm (0.0079 in.)
Intake manifold side Limit 0.20 mm (0.0079 in.)
Exhaust manifold side Limit 0.30 mm (0.0118 in.)
Valve seat
Refacing angle 30°, 45°, 75°
Contacting angle 45°
Contacting width 1.0 — 1.4 mm (0.039 — 0.055 in.)
Valve guide Inside diameter 6.000 — 6.018 mm (0.2362 — 0.2369 in.)
bushing Outside diameter (for repair part) STD 11.033 — 11.044 mm (0.4344 — 0.4348 in.)
0/S 0.05 11.088 — 11.099 mm (0.4365 — 0.4370 in.)
Valve Valve overall length STD Intake 99.80 — 100.20 mm (3.9291 — 3.9449 in.)
Exhaust 98.55 — 99.25 mm (3.8917 — 3.8075 in.)

Vale face angle

Stem diameter

Stem oil clearance

Limit Intake

Exhaust

Intake
Exhaust
STD Intake
Exhaust

Limit Intake

99.30 mm (3.9094 in.)

98.35 mm (3.8720 in.)

44 .5°

5960 — 5.875 mm (0.2346 — 0.2352 in.)
5.955 — 5.970 mm (0.2344 — 0.2350 in.)
0.025 — 0.058 mm (0.0010 — 0.0023 in.)
0.030 — 0.063 mm (0.0012 — 0.0025 in.)
0.08 mm (0.0031 in.)

Exhaust 0.10 mm (0.0039 in.)
Margin thickness STD 0.8 — 1.2 mm (0.031 — 0.047 in.)
Limit | 0.5 mm (0.020 in.)
Valve spring Squareness Limit 2.0 mm (0.079 in.)
Free length Intake 43.18 mm (1.7000 in.)
Exhaust 43.34 mm (1.7063 in.)
Installed tension at 35.4 mm (1.394 in.) Intake 163 — 190 N (16.6 — 19.4 kgf, 36.6 — 42.8 Ibf)
Exhaust 153 — 1BO N (15.6 — 1B.4 kgf, 34,4 — 40.6 Ibf)
Valve lifter Lifter diameter 30.975 — 30.985 mm (1.2195 — 1.2199 in.)
Lifter bore diameter 31.000 — 31.021 mm (1.2205 — 1.2213 in.)
0il clearance STD 0.015 — 0.046 mm (0.0006 — 0.0018 in.)
| Limit | 0.07 mm (0.0028 in.)
[ Manifold Warpage Limit Intake 0.30 mm (0.0118 in.)
Exhaust 1.00 mm (0.0394 in.)
ACIS valve Warpage Limit 0.20 mm (0.0079 in.)
VsV Resistance at 20°C (68°F) 33-39Q
for ACIS '
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0.100 — 0.240 mm (0.0039 — 0.0094 in.)
0.30 mm (0.0118 in.)

0.0025 — 0.062 mm (0.0010 — 0.0024 in.)
0.08 mm (0.0031 in))

26.959 — 26.975 mm (1.0614 — 1.0620 in))
0.06 mm (0.0024 in.)

42610 — 42710 mm (1.6778 — 1.6815 in.)
41010 — 41.110 mm (1.6146 — 1.6185 in))
42,50 mm (1.6732 in.)

39.90 mm (1.5709 in.)

0.05 mm (0.0020 in.)

86.000 — 86.010 mm (3.3858 — 3.3862 in))
86.010 — 86.020 mm (3.3862 — 3.3866 in.)
86.020 — 86.030 mm (3.3866 — 3.3870 in))
86.23 mm (3.3949 in.)

85.970 — 85.980 mm (3,3846 — 3.3850 in.}
85980 — B5.990 mm (3.3850 — 3.3854 in,)
85990 — B6.000 mm (3.38564 — 3.3858 in.j
0.020 — 0.040 mm {0.0008 — 0.0016 in)
0.06 mm (0.0024 in))

0.040 — 0.080 mm {0.0016 — 0.0031 in.)
0.030 — 0.070 mm {0.0012 — 0,0028 in.)
0.330 — 0.550 mm {0.0130 — 0.0217 in))
0.450 — 0.670 mm (0.0177 — .0264 in.)
0.150 — 0.500 mm (0.0059 — 0.0197 in.}
0.85 mm (0.0335 in.)

0.97 mm (0.0382 in.)

0.80 mm (0.0315 in.)

0.160 — 0.312 mm (0.0063 — 0.0123 in.)
0.35 mm (0.0138 in.)

1.484 — 1.488 mm (0.0684 — 0.0586 in.)
1.488 — 1.492 mm (0.0586 — 0.0587 in.)
1.492 — 1.496 mm (0.0587 — 0.0589 in,)
0.024 — 0.055 mm (0.0009 — 0.0022 in)
0.023 — 0.069 mm (0.0009 — 0.0027 in.)
0.08 mm (0.0031 in.)

0.05 mm (0.0020 in.)

0.15 mm ({0.0059 in.)

22.005 — 22.017 mm (0.B663 — 0.8668 in.)
21.997 — 22.009 mm (0.B660 — 0.8665 in))
0.0056 — 0.011 mm (0.0002 — 0.0004 in.)
.05 mm {0.0020 in.}

0.020 — 0.220 mm (0.0008 — 0.0087 in.)
0.30 mm {0.0118 in.)

14.06.2021
EG-160 ENGINE — ENGINE MECHANICAL
Camshaft Thrust clearance STD
Limit
Journal oil ciearance STD
Limit
Journal diameter
Circle runout Limit
Cam lobe height STD Intake
Exhaust
Limit Intake
Exhaust
Cylinder block Cylinder head surface warpage Limit
Cylinder bore diameter STD Mark 1
Mark 2
Mark 3
Limit
Piston and Piston diameter STD Mark 1
piston ring Mark 2
Mark 3
Piston oil clearance STD
Limit
Piston ring groove clearance No.1
No.2
Piston ring end gap STD No.1
No.2
Gil
Limit No.1
No.2
Oil
Connaecting Thrust clearance STD
rod Limit
Connecting rod bearing center wall thickness
{Reference) STD Mark 1
Mark 2
Mark 3
Connecting rod oil clearance STD STD
U/s 0.25
Limit
Rod bend Limit per 100 mm (3.94 in)
Rod twist Limit per 100 mm (3.94 in.)
Bushing inside diameter
Piston pin diameter
Piston pin oil clearance STD
Limit
Crankshaft Thrust clearance STD
Limit
Thrust washer thickness

2,440 — 2.490 mm (C.0961 — 0.0980 in.)
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|
| ENGINE — ENGINE MECHANICAL 5191
Crankshaft Main journal oil clearance STD No.3 STD 0.028 — 0.047 mm (0.0011 — 0.0019 in.)
| (cont'd) No.3 U/S0.25 | 0.027 — 0.067 mm (0.0011 — 0.0026 in.)
Others STD | 0.018 — 0.037 mm (0.0007 — 0.0015 in.)
Others U/S0.25 | 0.019 — 0.059 mm (0.0007 — 0.0023 in.)
Limit 0.08 mm (0.0031 in.)
Main journal diameter STD 54.985 — 55.000 mm (2.1648 — 2.1654 in.)
| U/s 0.25 54.745 — 54.755 mm (2.1553 — 2.1657 in))
i Main bearing center wall thickness (Reference)
: STD No.3 Mark 1 1.992 — 1,995 mm (0.0784 — 0.0785 in.)
Mark 2 1.895 — 1,888 mm (0.0785 — 0.0787 in.)
Mark 3 1.888 — 2.001 mm (0.0787 — 0.0788 in.)
Mark 4 | 2.001 — 2.004 mm (0.0788 — 0.0789 in.)
Mark 5 2.004 — 2.007 mm (0.0789 — 0.0790 in.)
Others Mark 1 1.897 — 2,000 mm (0.0786 — 0.0787 in.)
Mark 2 | 2.000 — 2.003 mm (0.0787 — 0.0789 in.)
Mark 3 | 2.003 — 2.006 mm (0.0789 — 0.0790 in.)
l Mark 4 | 2.006 — 2.009 mm (0.0790 — 0.0791 in.)
| Mark 5 | 2.009 — 2.012 mm (0.0791 — 0.0792 in.)
" Crank pin diameter STD 47.985 — 48.000 mm (1.8892 — 1,8898 in.)
‘ U/s 0.25 | 47.745 — 47.755 mm (1.8797 — 1.8801 in.)
Circle runout Limit 0.06 mm (0.0024 in.)
| Main journal taper and out—of —round Limit 0.02 mm (0.0008 in.)
‘ Crank pin taper and out—of—round Limit 0.02 mm (0.0008 in.)
£90c8 -0x
TORQUE SPECIFICATION
|| Part tightened N-m kaf-cm ftIbf
Distributor x Cylinder head 39 400 29
Spark plug x Cylinder head 18 180 13
Qil pump pulley x Oil pump drive shaft 35 360 26
No.2 idler pulley x Qil pump 44 450 32
' Timing belt tensioner x Cylinder head 21 210 15
No.1 idler pulley x Cylinder head 52 530 a8
Crankshaft pulley x Crankshaft 107 1,090 79
RH engine mounting bracket x Cylinder block ST202 52 530 38
SW20 60 620 45
| Alternator x Alternator bracket (SW20) Pivot bolt 52 530 38
Adjusting lock bolt 19 190 14
Camshaft timing pulley x Camshaft 59 600 43
for SST 41 420 30
| Alternator bracket x Cylinder head (ST202) 39 400 29
Alternator x Alternator bracket (ST202) 12 mm head 19 180 14
14 mm head 52 530 38
Idler pulley for alternator drive belt x Idler pulley bracket (ST202) 39 400 29
RH front engine hanger x Cylinder head 39 400 29
RH engine mounting bracket x Engine hanger (SW20) 80 620 45
Cylinder head x Cylinder block 1st 49 500 36
| 2nd Turn 90°
l Camshaft bearing cap x Cylinder head 19 190 14 |
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EG-162 ENGINE — ENGINE MECHANICAL
r Cyllnder head cover x Cylinder head 6.0 61 53 in.-Ibf
]‘ No 4 tlmmg belt cover x Cmgr head cover 8.0 82 71 in.-Ibf
Mo.3 timing belt cover x Cylinder head 8.0 ————I 82 71 in.-bf
i LH engine hanger x Cylinder head ' 44 450 az
:r Dellver\,r pipe x Cylmder head 29 300 21
intake .man|fold X Cylmder head 21 210 15
Alternator bracket % Cyl\nder block (SW20) 43 440 az
‘Fuel |nlet pipe x Dellver\f pipe 32 330 24
Fuel inlet pipe x Cyllnder head o 9.0 92 80 in..Ibt
.v ACIS valve x Intake manifold 19 195 14
[ No.T. No.1 ACIS valve stay x Cylinder head 19 195 14
No.l ACIS valve stay x ACIS valve T o 210 15
No.2 ACIS valve stay x Cylinder head o 18 i 180 13 ]
No.2 ACIS valve stay x ACIS valve T 18 B 180 13
N ACIS valve cover X ACIS cover Bolt a5 87 75 in.-1bf
Nut 21 210 15
| Intake manifold stay x Intake manifold 39 400 29
Intake manifold stay x-m.&;r_bfcic_r IIIIIIIII 39 400 29
_—- w;‘} BESS pipe x Water pump cover 10 100 7
[ Water bypass pipe x Cyhnder head 24 240 18
3 exhaust ma—nﬁnld heat |nsu|ator X Water bypass pipe 18 180 13
No.3 exhaust manifold heat insulator x Cylinder block a7 380 27
’Tv_éttﬁjtlet_x Cylinder head - T 20 200 15
| Fuel inlet pipe x Water outlet Y 92 80 in. Ibf
Fuel return pipe x Water cutlet 9.0 92 80 in.-1bf
Thmttle body x ACIS valve 21 210 15
Exhaust manifold x Cylinder head - 50 510 37
Exhaust manifold stay x Exhaust manifold 58 590 43
!_ Exhaust manifold stay x Cylinder block 58 590 43
No.2 exhaust manifold heat insulator x Exhaust manifold
12 mm head 20 200 15
14 mm head 37 380 27
No.1 exhaust manifold heat insulator x Exhaust manifold 20 i 200 15
Qil no;zz1e x Cylinder block 9.0 92 80 in..ibf
i Maln bearlng cap x Cylinder block 59 600 44
Connecting rod cap x Connecting rod 67 680 49
Rear oil seal retainer x Cylinder block 9.0 92 80 in..|bf
Knock sensor x Cylinder block 37 380 ) 27
| 01l cooler bracket x Cylinder block 8.5 66 58 in.-Ibf
Qil cooler x Qil cooler bracket (Relief valve) 59 600 44
Water pump x Cylinder block 10 mm head 7.5 76 66 in.-|bf
12 mm head (SW20 w/o A/C) 19 190 14 |
ldler pulley bracket for alternator drive belt x Cylinder block {ST202) I
Water pump side 23 230 17
Cylinder block side 19 190 14
PS pump bracket x Cylinder block 43 440 az
Rear end plate x Cylinder block 9.3 95 82 in.-Ibf
B Flywheel x Crankshaft 107 i 1,090 79 |
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