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FOREWORD

This manual contains maintenance and repair procedures for the 1989
Nissan TRUCK and PATHFINDER.

In order to assure your safety and the efficient functioning of the
vehicle, this manual should be read thoroughly. It is especially impor-
tant that the PRECAUTIONS in the Gl section be completely under-
stood before starting any repair task.

All information in this manual is based on the latest product informa-
tion at the time of publication, The right is reserved to make changes in
specifications and methods at any time without notice,

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of the
technician and the efficient functioning of the vehicle.

The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician and
the tools and parts available. Accordingly, anyone using service proce-
dures, tools or parts which are not specifically recommended by
NISSAN must first completely satisfy himself that neither his safety
nor the vehicle’s safety will be jeopardized by the service method
selected,

@D NISSAN MOTOR CO,, LTD.

Overseas Service Department

Tokyo, Japan
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PRECAUTIONS

The following precautions should be observed to ensure safe and
proper service operations. These precautions are not described
in each individual section.

1. Da not operate the engine for an extended period of time
without proper exhaust ventilation,
Keep the work area well ventilated and free of any in-
flammable materials. Special care should be taken when
handling any inflammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or other
enclosed area, be sure to properly ventilate the area before
working with hazardous materials.
Do not smoke while working on the vehicle.

5G1285

2. Before jacking up the vehicle, apply wheel chocks or other
tire blocks to the wheels to prevent the vehicle fram moving.
After jacking up the vehicle, support the vehicle weight with
safety stands at the points designated for proper lifting and
towing before working on the vehicle.

These operations should be done on a level surface.

3. When removing a heavy component such as the engine or
transaxie/transmission, take care not to lose your balance and
drop it. Also, do not allow it to hit against adjacent parts,
especially brake tube and brake master cylinder,

5G1231

4. Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
circuit.

5GI123z2

5. To prevent serious burns, avoid contact with hot metal parts
such as the radiator, exhaust manifold, tail pipe and muffler.
Do not remove the radiator cap when the engine is hot.

5G1233
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PRECAUTIONS

Seat cover

“— Fender cover
5G1234

10.

11.

12.

13

14.

15.

16.

17,

To prevent scratches and soiling, protect fenders, upholstery
and carpeting with appropriate covers before starting servic-
ing.

Take caution that keys, buckles or buttons on your person
do not scratch the paint.

Clean all disassembled parts in the designated liquid or
solvent prior to inspection or assembly.

Replace oil seals, gaskets, packings, C-rings, locking washers,
cotter pins, self-locking nuts, etc. as instructed and discard
used ones.

Tapered rofler bearings and needle bearings should be re-
placed as a set of inner and outer races.

Arrange the disassembled parts in accordance with their
assembled tocations and sequence.

Do not touch the terminals of electrical components which
utilize microcomputers such as electronic control units,
Static electrical charges stored in your body may damage
internal electronic components.

After disconnecting vacuum hose or air hose, attach tag
which indicates the proper connection to prevent incorrect
connection.

Use only the lubricants specified in the applicabte section or
those indicated under ' Recommended Fuel and Lubricants”.
Use approved banding agent, sealants or their equivalents
when required,

The use of the proper tocls and recommended essential tools
should be used where specified for proper, safe and efficient
service repairs.

When effecting repairs on the fuel, oil, water, vacuum or
exhaust systems, make certain to check all affected lines for
leaks.

Dispose of drained oif or the solvent used for cleaning parts
in an appropriate manner.
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PRECAUTIONS

SGI291

Ciean floor

5G 1290

Precautions for E.F.l. or E.C.C.S. Engine

1.

3.

Before connecting or disconnecting E.F .1, or E,C,C.S. harness
connector to or from any E.F.l. or E.C.C.5. control unit, be
sure to turn the ignition switch to the “OFF’" position and
disconnect the negative battery terminal.

Otherwise, there may be damage to control unit,

Before disconnecting pressurized fuel line from fuel pump to
injectors, be sure to release fuel pressure to eliminate danger.

Be careful not to jar components such as contral unit and air
flow meter.

Precautions for a Catalyst

If a large amount of unburned fuel flows into the converter, the
converter temperature will be excessively high, To prevent this,
follow the procedure below.

Use unleaded gasoline only. Leaded gasoline will seriously
damage the catalytic converter.

When checking for ignition spark or measuring engine com-
pression, make tests guickly and only when necessary.

Do not run engine when the fuel tank level is low, otherwise
the engine may misfire causing damage to the converter.

Do not piace the vehicle on inflammable material. Keep
inflammable material off the exhaust pipe.



HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab (e.g. “ } is provided on the first page. You can quickly

find the first page of each section by mating it to the section’s black tab.

THE CONTENTS are listed on the first page of each section.

THE TITLE is indicated on the upper portion of each page and shows the part or system.

4. THE PAGE NUMBER of each section consists of two letters, which designate the particular section, and
a number (e.g. “FA-5"}.

5. THE LARGE ILLUSTRATION is an exploded view (See below) and contains tightening torques, {ubrica-
tion points and other information necessary to perform repairs.
The illustration should be used in reference to the service matters onty. When ordering parts, refer to the

appropriate PARTS CATALOG.

W

Fr) ”
Example Drive shaft

- Grease seal (inside}@
Pack seal lip with recommended

— Spacer
Refer to 5.D.5.
— Grease seal (cutside} @

Pack seal lip wi mended IEE8
Wheel bearing* ack seal lip with recommended 28

(inside}| '

Disc rotor

Washar
Wheel bearing {outside)* {ETH

Whea! huh <
*CAUTION: )
When reglacing whesl baaring, replace :DJ 78-157 (8- 16,58 - 116}
inner and outar whael hearings at the To drive shaft
sama time to prevent mixed use of bear- Adiusti
ings of different brands. justing cap H : N-m (kg-m, ft-Ib}

Cottar pin

5F A404

6. THE SMALL ILLUSTRATION shows the important steps such as inspection, use of special tools, knacks
of work and hidden or tricky steps which are not shown in the previous large itlustration.
Assembly, inspection and adjustment procedures for the complicated units such as the automatic trans-
axle or transmission, etc. are presented in a step-by-step format where necessary,

7. The followings SYMBOLS AND ABBREVIATIONS are used:

Tightening Torque S.DS: Service Data and Specifications
L.H., R.H.: Left-Hand, Right-Hand

k
!

N g

Should be Iubricated with grease.

Unless atherwise indicated, use M/T: Manual Transaxle/Transmission
recommended multi-purpose grease. A/T: Automatic Transaxle/Transmission
Tool: Special Service Toals

Should be lubricated with oil.
Sealing point
Checking point

XJE T

Always replace when disassembied.
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HOW TO USE THIS MANUAL

8. The UNITS 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”
Tightening torque
59 .78 N-m (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)

9. TROUBLE DIAGNOSES AND CORRECTIONS are included in sections dealing with complicated
compaonents,

10. SERVICE DATA AND SPECIFICATIONS is contained at the end of each section for quick reference of
data.

11. The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal
injury and/or damage to some part of the vehicle.

Gl-6



HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below.

Example
. ™
POWER SUPPLY
CONNECTQOR ® This shows the ioni-
This shows that these connegctors are tion switch pasition
white, G-terminal connectors. in which the system
can be aperated,
# See POWER SUPPLY
ROUTING in EL
section for the detaited
wiring diagram.
BRANCH \ -
M/T model
-
SWITCH
3 =] | IGNITION SWITCH This shows that conti-
= - ACC or ON nuity exists between
i terminals (1) and (3),
G — when the switch is
B turned to GN pasition.
A/T model
QFFf QN /
- — FAR 1
_ {White} | 3 {4 ] (IP
{ L L L— T 3
¢ —3 |n| [x :
B—% 1 e
7 \ SWITCH
) )
v e WIRE COLOR CQDING
=, B =Black BR = Brown
BODY = Wi
W = White OR = Orange
M © M/T model [ Location NUMBER ) GROUND R =Red P =Pink
® + AST model This nuraber shows where the G =Green PU = Purple
connector is located. See L  =Blue GY = Gray
HARNESS LAYOUT in EL Y = Yellow $B = Sky Blue
section. The number is LG = Light Green
identical with t\?g&r_'lf’ n When the wire color is striped, the base
ABBREVIATIONS . color is given first, followed by the stripe
@ color as shown below:
5?,\ | Example: L/W = Blue with White StripeJ

.,

I: Instrument
harness

M:

Main harness

5G1361
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HOW TO READ WIRING DIAGRAMS

Normally open

o™y,

—
o 00—

Mormally closed

— Y — q—
SEL764E
Example
*
1] 3 !
2 4
Connector symbol 2 — 3
~
A7
Connector
SG 362
Example

Male terminal

=)
Guide ~—
' — i
A
Connector

Connectar symbol

Female terminal

<2
— Guide ——
T ?

Connector

Connector sy mbol

SGI1363

SWITCH POSITIONS

Wiring diagram switches are shown with the vehicle in the
following condition:

e Ignition switch “OFF",

e Doors, hood and trunk lid/back door closed.

* Pedals are not depressed and parking brake is released.

CONNECTOR SYMBOLS
e All connector symbols in wiring diagrams are shown from the
terminal side.

¢ Male and female terminals
Connector guides for male terminals are shown in black and
fernale terminals in white in wiring diagrams.

Gl-8



HOW TO READ WIRING DIAGRAMS

Example

View from terminal side

4
& Connector

View from harness side

Connector symbol

[=]

| L]
L]

Connector symhbo!

T
LEE il [ [ 1]

Oouble lineg

Direction mark

- DIRECTION MARK
A direction mark is shown to clarify the side of connector
(terminal side or harness side).
Direction marks are mainly used in the illustrations indicating
terminal inspection.

View from terminal side . . . T 8.

enclosed by a single line.

. View from harness side . .. H.S.
H.S.

enclosed by double linas.

All connector symbols shown from the terminal side are

Al conpector symbaols shown from the harness side are

Connector
MULTIPLE SWITCH
The continuity of the multiple switch is identified in the switch
$G1364 chart in wiring diagrams.
Example
WIPER SWITCH
OFF[INT|LO|HI|WASH Continuity circuit of wiper switch
1 SWITCH POSITION CONTINUITY CIRCUIT
—-B/Y —— 2 O OFF 3.4
_R_®D @Q Q@ INT 3-4,5.8
—wme—B|E 5 4100 LO 3.6
—wvCl® 2| 15 O HI 2.6
- e | ® O@I0] O WASH 1.6
v .

Example: Wiper switch in LO position
Continuity circuit:  Red wire — (&) terminal — (3} terminal — Wiper switch (@ — @

LO) — (§) terminal — {¥) terminal - Black wire

S5GI1365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION ({S.M.l.}

® The “S.M.)."” indicated in wiring diagrams is shown in a simplified form. The terminai arrangement
should therefore be referred to in the foldout at the end of the Service Manual.

® The foldout should be spread to read the entire wiring diagram,

“Example”
STARTING SYSTEM STARTING SYSTEM SUPER MULTIPLE JUNCTION (S.M.1.}
Wiring Diagram Terminal Arrangement
Cheack
w o g E: ikl s
o k] )D? J|FAS])
Zz E. 1 :: ‘C Fulal
ly‘j — R = fasfe 5| @FE 5|
4
Chack ? iy
alaplcw —fralrefe
B S B B|F 4ps g
ofcofeo [Ep[fojon
é r —4 81 L—Eﬂg@ E:
B oo4BRLCE j
% é_
Super Muitiple Junction
. {5.M.))
b)) R L__E
I
ol A1[B[CI DT [EV 1[G Gi1lFiler| D1 caat{al
Refer to last page A21BZ|C2 02 E2|F2[G2 IG2(F2lE2 02 C2|B2|a2
{Foldout page). Allg3lca—E3Falaa G3|Falea C3|B3jA3
adlBa Fa
} . a1 L ) G4 G4|F4 B4|ad
l ' AE[B 5 F5/G5 G5jF5 B5(A5
—=8 Do BR ——— A6|8 6 : Féla6 G6F6 BBAG
{Main harness} {Instrument A?]B 7 FTIG7 G7IF7 B7|AT
h
arness) nsle sjcs]| e fF sca (R ) e B 1
asleolcal” " [Ealralgo cajroleal " icaleojas
nolealcoloo [ealFojco Golro/eo| 0gcolBolac]
t_—_B _ BR—-—--Z
{Main harness) {Instrurment harness)
SELG53F
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IDENTIFICATION INFORMATION

Model Variation

NIALZADTHI - NIJLZADIHI - - - - 3 | Ainp Aaeay
- MAANALZADTHA N3dd412aDTH - - — - aseq|aaym Guo-] 35
qeq Bury
- - - - NIALZADTINY | NISLZADTNA - 3 o
a
a
- - - NIALZODIN - NIJLZaDIN - aseqieaym Buo a
- 3
- - - NIALZOIN - - -
aseq|deUm PUBPUELS qe] iejnbay
- - - [ - - - NISLZATN als
—— I
AJALZADTIHT - >wn=NDO|_Im_|“. - - - - 3 | Ainp AaeaH o
o
- AINLZADTIHA | AZALIZADTIHA - - - - aseqaaym BuoT] s =
qed Bury 3
- - - i - AIMIZADTINA | ASJLZADTINA - E| =
T n
- ~ - AIALZATIN - AZ4LEZQTN - 3 »
aseq|gaym plepuers qeq ienfsy | P
- - - AJASLEZQTIN - - AISLZATIN als
NIALZADTHI -~ N3dLeasiya - - - - 3 Alnp Aneai W
=}
- NIANALZADTHN | N3JdLECDTHMA - - - - aseq|aam Guo] 3% o
qeg Bury | =
- - - - OAVLZADTNN | NIALZADTINA - 3 m
2.
- - - N3IAAIZATIN - N3a3LzaTN - E| c
aseq|aaym pIEpuelS qen) iejnbay tn
- - - NIASICCIN - - N3ISLTOTIN al1s »
gEEeH geeeH 8g£eZH Y06LH YOGLH WOBLH YO6LH 4RLURD (R1IUB134 L] Apog o
13
(3Hys vwina]) {H1us 1604} {1HYs LmoD) {341ys 1004} =,
UGLSSIWISLEL
dl4Nr3 gLiNt3 VOEHSSS dLINET GLINPT ALLMSESS Slimrd o 1 m
=8
IDEDA pTZ aulfiug 2

M0NYL JAIHA 133HMZ
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IDENTIFICATION INFORMATION

4-WHEEL DRIVE TRUCK

Model Variation {Cont’d}

Engine 224; VG300
§ Transmission FS5W71C FSSR20A REJRO1A
5
£ Transfer TX10 TX10 TX10
@
e Differential carrie Frant Rear Front Rear Frant Rear
Body rrierential carrier R180A C200 R2004 HZ33B R200A H2338
=
€ Regular Cab £ Standard wheelbase NLYD21FEU HLYD21FEU HLYDZ21KEU
=3
s q
54 E KNLMD21FEU - -
Z 2 King Cab Long wheelbasa
2 SE - KHLMD21PFEU KHLMD21PKEU
. Regular Cab E Standard wheelbase NLYDZ1FEV HLYDZ1FEV HLYDZ1KEV
m .
£
Sw E KNLMD21FEY - -
=3
3 ¥.ing Cab Lang wheelbase
SE - KHLMDZ1PFEV KHEMD2 1PKEY
E NLYD21FEN - -
Regular Cab Standard wheelbase
e XE NLYDZ1JFEN - -
-3
i=
3 XE KNLMD21JFEN — —
King Cab Long wheelbase
SE - KHLMD21PFEN KHLMDZ1PKEN
4WHEEL DRIVE PATHFINDER
Engine 224§ VG 30i
8 Transmission FSEW?71C FSBR30A RE4RO1A
'“; -
£ Transfer TX10 TXi0 TX10
2 -
a Differential carrier Front Rear Front Rear Front Rear
Body ' 1t carrie R180A ¢200 R200A H233B R200A H233B
o E WNLYD21FEU — -
| =
<
T u | Wagan XE - WHLYD21JFEU WHLYDZ21JKEU
[}
ED
Z SE - WHLYDZ21PFEL WHLYD21PKEU
pr
T 4 XE - WHLYD21JFEV WHLYD21JKEV
Ew Wagon
3> SE - WHLYD2IPFEV WHLYD21PKEY
£ VNLYD21FEN - —
%
S | Van XE - VHLYD21JFEN VHLYDZ1JKEN
[
SE - VHLYD21PFEN VHLYDZIPKEN
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IDENTIFICATION INFORMATION

Prefix and suffix designations:

Model Variation {Cont’d)

KHLMD21 PFEU
£ : Regular Cab T L U : WNon-California, U.S.A.
K : King Cab ——V :  California, U.S.A.
E : Heavy duty N : Canada
W . Wagon
E : Electro injection
Vo Van
N : Z224iengine O :  Manual transmission
VG30i engine {4-speed floor shift)
F : Manual transmission
{5-speed floor shift)
L : L.H.drive Y : Automatic transmission
{Column shift)
O : Standard wheelbase {2WD) )
K : Automatic transmission
G . Long wheelbase {2WD) (Floor shift)
Y : Standard wheelbase {(4WD]
M : Long wheelbase (4WD) S : STD
——3O: E
J : XE
Note: 0 means no indication.
—P : SE

ldentification Number

Emission cantrol
Kinformaticm labei

LVehicIe

identification
nurmber
{Chassis
number)

Vehicle

identification ¢
plate 4 o Vehu:le |dent|f|cat|0n7 /
— 1 . number plate / / /

F.MW.SS,

certif u:atlon

label ./l |
g e
| — i}

5G4z
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IDENTIFICATION INFORMATION

Identification Number (Cont'd)
VEHICLE IDENTIFICATION NUMBER ARRANGEMENT

JN6 H D T 1 S_* K W 000001
Manufacturer T _I;Vehicle serial number

JNB: Truck
Manufacture plant
TNG: US.A, produced truck

. . W Kyushu plant
JNB: Multi purpose passenger vehicle
C : Smyrna, Tennessee

Enging type
: Model year
H : VG30i
K : 1989 year model
N o Z24i0
. . Check digit (0 to 9 or X)
Vehicle line

The code for the check digit is
determined by mathematical
compuiation.

D : Nissan Truck, Nissan Pathfinder

Model change (0 to 9}

Other information
S : Standard
Y : 4-wheel drive

Body type
1 : Standard wheelbase
2 Long wheelbase
4 : Van
6 King Cab, Wagon

H : Heavy duty

The 1989 models start production with the following vehicle identification numbers {chassis number} with
the exception of those produced in U.S.A, produced trucks.

JNEHD115*KW100001
JNG6HD128*KW100001
JNGHD16S*KW100001
JNG6ND115*KW100001
JN6ND 128 *KW100001
JNE6ND16S*KW100001
JNG6HD12H*KW100001
JN6HD15H *KwW100001
JNGHD11Y *KW100001
JNG6HD16Y *KW100001
JNGND11Y *KW100001
JNEND12Y *KW100001
JNGND16Y *KW100001
JNBND16Y *KW100001
JNBHD16Y *KW100001
JNBHD14Y *KW100001
JNGND14Y *KW100001
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IDENTIFICATION INFORMATION

Identification Number {Cont'd)

IDENTIFICATION PLATE

NISSAN MOTOR CO., LTD. JAPAN

TYPE
ﬂ it TIPQ A\
CHASSIS KO
NG. DE CHASIS &
MODEL
MODELO A 1 Type
73 - COLOR TRIM 2 Vehicle identification number
O b4 COLOR GUARNICION AN O {Chassis number}
T - ENGINE 3 Model
4w MOTOR /i\ Zﬁ t 4  Body color code
I i3 TRAMS . AYLE 5 Trim color code
#2201 TRANS. £E A & Engine model
Iis :Li_i:;ﬁ\ 7 Engine Fiis_placement
™ 8 Transmission model
HE BB &HE *ﬂi R MADE IN JAPAS 9 Axte model
\.
SGI315
ENGINE SERIAL NUMBER
VG30i engine - _ 224i engine
5G1505
LAN71B, EAN71B
] 7\
=T
- ) Ill"
l'jli_f/ ,| 'c“
=g ¥
] f'-r.i A i
I~V
e
Manua! transmission number Automatic transmission number
5GI418 S5G1273
TRANSMISSION SERIAL NUMBER TRANSFER SERIAL NUMBER
RE4RO1A
Automatic transmission number $G1509 5G1419
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IDENTIFICATION INFORMATION

Dimensions
Truck Unit: mm {in}
2-wheeal drive Aywhieel drive
Regular Cab King Calh  Heawvy duty Regular Cab K.ing Cab
Standard Standard
wheelbase Long wheetbase wheelbase Long wheelbase
Qverall length 4,435 4 825 4 825 4 825 4,435 4,835
1174 61 {190.0} (190.0} (190.0} {174.6) {190.0}
Overatl width 1,650 1,650 1,650 1.650 1,620 1,690
{165.04 {65.0) {65.0) {65.0) {665} {66.5)
) 1575 1,575 1575 1,575 1,695 1,690
Overall height ! - : iy ; :
verat helg 62.0) 62,0} 62.0) (62.0) 166.7) 1667}
E 1,395 1,295 1,385 1,395 1.425 1,425
ront tread
i54.9} 54.9) 54 3} 154.9) 561} 56,1}
Rear tread 1,385 1,385 1,386 _ 1,335 1,385
{Z24i engine model} (545} 545} {545} {54 .5} 54 5)
Rear tread 1,40 1,410 1,410 1,410 1.41Q 1,410
{VG30i engine model! 55.5) 65 5) {555} B5 5} 55 5) 55.5)
Wheelbase 2,660 2,850 2,950 2,950 2,650 2,950
1104.3) {116.1} {116.1} {116.1} {104.3) 11161}
1,875 2,265 1,825 2,265 1,876 1,895
Cargo space L h ! i ' ; ! y
aree e enat 1738 89.2) {74.6) 89.2) (738} (74.6)
Width 1520 1,520 1,620 1,620 1520 1,620
{58.8) 598} 59.8}) 59 8} 159.8} 59 .8}
) 435 435 435 435 435 435
Height
117.1) 7.1} 7.1 7.1y {17.1) {17.1})
Pathfinder
Unit: mm (in)
Wagon Van
VGG30i 2244 Z24i

Overali length
Overall width
Overall height
Front tread

4,365 (171.9)

1,690 {66.5)
1,670 {65.7}/1,680 (66.1)"
1,425 (56.1}/1,445 (56.9)"

4,365 {171.9)
1,690 (66.5)
1,670 (65.7)
1,425 (56.1)

4,365 (171.9)
1,690 {66.5)
1,670 (65.7)
1,425 (56.1)

Rear tread 1,410 {55.5)/1,430 (56.3)* 1,385 (54.5) 1,385 (54.5)
Wheelbase 2,650 (104.3) 2,650 {104.3} 2,650 (104.3)
*: SE model
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IDENTIFICATION INFORMATION

Wheels & Tires

Body Grade Road wheel/offset mm {in} Tire
STD 5-Jx14/40 {1.57} P186/75R14
E 5-Jx14/40 (1.57) P195/75R14
4x2 Regular and King Cab XE 5-Ix14/40(1.57} P195/76R14
st Bab1é im0 (1187 P2ISR10
Heavy duty E 5-Jx14/40 (1.57) LT195/75R14
E 5-1/2-Kx15/40 {1.57] P215/75R15
and :‘:jﬂ::l;:;gifab XE 5-1/2-Kx15/40 {1.67) P215;'7:5H15
SE 6-J1x15/30 {1.18) P236/76R16
7-JJx 15 Aluminum/25 (0.98}* 31x10.5R15™
*: Option
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RECOMMENDED FUEL AND LUBRICANTS

Fuel and Lubricants

Capacity {Approximate)

Recommended Fusgl/Lubricants

us Imp L
measure fmeasure iter
Fuel 15-7/8 gal 13-1/4 gal 80 Unleaded gascline with an octane
21-1/8gal*1  17.5/8gal*1 80" rating of at least 87 AK) (RON 91}
Engine cil (Refill)
VG300 2WD With oi! filter 4-1/4 gt 3-1/2 gt 4.0
Without pil filter 378 qt 318 qt 38
VGE3I0I 4WD With oil filter 35/8 gt 3qt 34 . . -
Withaut oil filter 3-1/8qt 2.5/8 qt a0 Genuine Nissan Mator Oil*4 or
Z24i 2WD With oil filter 4gt 3.3/8 gqt a8 equivalent _ .
: Without oil filter 31/2qt 2.7/8 qt 2.3 Energy Conserying Qils*3
Z24i anD With oil filter 4142 qt 3-3/4 gt 4.3 of AP| SF or G
Without oil filter 4 qt 3-3/8qt 38
Cooling system {With heater}
VG300 10-1/2 qt 8-3/4 qt 8.9 .
Z24¢ 8-6/8 qt 7-1/4 gt 8.9 Anti-freeze coolant
Reservoir tank 5/8 qt 172 qt 0.6 {Ethylene glycol base)
FAWT1C 3-5/8 pt 3pt 1.7
" | smission FSBWT71C 2Wo 4-1/4 pt 3112 pt 2.0
e fransmiss: WD 81/2 pt 7 pt 4.0
gear ol FS5R30A 2wD 5-1/8 pt 4.1/4pt 24
AND 7-5/8 pt 63/8 pt 36 APl GL4*2
Transfer gear oil 2-3/8qt 2qt 2.2
Manual steering gear ail 3/4 ot 5/8 pt 0.33
Differential carrier gear oil
Rear: Hi190A 318 p 2-5/8 m 15 Standard differentia! gear:
c200 2.3/4 pt 2174 m 1.3 API GL-5*2
H233B 5-7/8 pt 4-7/8 pt 28 Limited-slip differential {L.5.D.) gear:
Use anly LSD gear oil API GL-5
Front (4WD}: R180A 2-3/4 pt 2-1/4 pt 1.3 and SAE BOW-90*6 approved
R200A 31/8pt 2-5/8 pt 15 for Nissan LSD*8.
Automatic transmissian LAMFI1E, E4NTIB 7-3/8 gt B6-1/8 gt 7.0 Genuinre Nissan ATF*4 or equivalent
fluid RE4RQ1A 9t 7-1/2q1 a5 Type DEXRON™
Power steering fluid 2-118 pt 1-3/4 pt 1.G Type DEXRON ™

Brake and clutch fluid

Genuine Nissan Brake Fluid* 4 or
equivalent
DOT 3 {US FMVSS5 Mo. 116)

Multi-purpose grease

MLGI No. 2 (Lithium soap base}

Free-rurning hub grease (Auto-lock)

Genuine Nissan grease or equivatent

*1: VG30 engine models except 2WD Truck SE models and 4WD Truck E models,

*2: For further details, see the recommended SAE viscosity number chart.
*3: These oils can be identified by such labels as enargy conserving, energy saving, improved fuel economy, etc.
*4: Available in mainiand U.5.A. through your Nissan dealer.
*5: SAE 90 is acceptable in ambient temperatures above —18°C (0°F).
*G: Contact a Missan dealer for a list of approved ails.
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RECOMMENDED FUEL AND LUBRICANTS

SAE Viscosity Number

Qutside Tempearature Range Outside Temperature Range
Anticipated Before Next Oi) Change Anticipated Before Next Qil Change
GASOLINE ENGINE OIL GEAR OIL
+32 (I +100— — — — — — 4 +40
+30
+isff|+s0 — — 1
+10
4] 32 o]
Y, T T
~10
—sfflo F——-{ -1
10W-30
_alll—20 — _\} 10W-40 —29
‘ 75W BOW 75W.90
@ W30 O BOW-90
110002 710003
10W-30 is preferable if the ambient tempera- 75W-90 for transmission and transfer, and
ture is above —18°C {0°F). 20W-40 and 20W- 80W-90 for differential are preferable if the
B0 are usable if the ambient temperature is ambient temperature is below 40°C {104° F).

ahove 10°C (50°F) for all seasons.
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LIFTING POINTS AND TOW TRUCK TOWING

WARNING:

a. Never get under the vehicle while it is supported only by the jack. Always use safety stands to support

the frame when you have to get under the vehicle.

b. Place wheel chocks at both front and back of the wheel which is diagonally opposite the jack position.
Example: If the jack is positioned at the L.H. front wheel, place wheel chocks at R.H. rear wheel,

Screw Jack

Front {2-wheel drive model) Front {4-wheel drive model} Rear

A

/ \_hJack—up p_oint
e dapter -
¥ e o No adapt

e T

CEQQ46M

Garage Jack and Safety Stand
CAUTION:

e Place a wooden or rubber btock between safety stand and vehicle body when the supporting body is flat.

2-WHEEL DRIVE

5Gi416
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING:

When lifting the vehicle, open the lift arms as wide as possible and ensure that the front and rear of the
vehicle are well balanced.

When setting the lift arm, do not allow the arm to contact the brake tubes and fuel lines.

//\\

SG17

Gl-21



LIFTING POINTS AND TOW TRUCK TOWING

3G 1406

Tow Truck Towing

CAUTION:

e All applicable state or Provincial {in Canada} laws and local
laws regarding the towing operation must be obeyed.

# |t is necessary to use proper towing equipment to avoid
possible damage to the vehicle during towing operation.
Towing is in accordance with Towing Procedure Manual at
dealer.

Attach safety chains for all towing.
When towing, make sure that the transmissicn, steering
system and power train are in good order. If any unit is dam-

aged, a dolly must be used.
¢ When towing with the front wheels on the ground:

Turn the ignition key to the “OFF’ position and secure
the steering wheel in a straightahead position with a rope
or similar device, Never place the igniticn key in the "LOCK”
position, This will result in damage to the steering lock
mechanism.

e When towing with the rear wheels on the ground, release
the parking brake and move the gearshift lever to neutral
("N’ position}.

¢ For 4-wheel drive model:

Set the free-running hubs to the free position and move both
the gearshift and transfer levers to neutral {""N*’ position).

2-WHEEL DRIVE MODELS
NISSAN recommends that vehicle be towed with the driving
{rear} wheels off the ground as illustrated,

Towing an automatic transmission model with four wheels on
ground or towing with front wheels raised (With rear wheels on

ground)
Observe the following restricted towing speeds and distances.
Speed
Below 50 km/h (30 MPH)
Distance

Less than 65 km (40 miles)
If the speed or distance must necessarily be greater, remove
the propeller shaft beforehand to prevent damage to the trans-
mission,
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LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing (Cont’d)

4-WHEEL DRIVE MODELS

NISSAN recommends that a dolly be used as illustrated when
towing 4-wheel drive models.

SGla0s

Towing with four wheels on ground or towing with front or
rear wheels raised
Chbserve the following restricted towing speeds and distances.
Speed
Below 50 km/h {30 MPH)
Distance
Less than 65 km {40 miles)
If the speed or distance must necessarily be greater, remove the
front and rear propeller shafts beforehand to prevent damage to
the transmission.

TOWING POINT

e Never tow the vehicle using only the towing hooks. Use
proper towing equipment when towing. Otherwise, the
vehicle body will be damaged.

¢ Always pull the cable straight out from the vehicle, Never
puli on the hook at a sideways angle.

Front {4x2) Front {4x4) ™7 Rear {TRUCK)} Rear IPATHFINDEHI

} T rm\'\ \
T ] _

\h__a/r/, ¥ |ponoTuUSE for towing. CEQIEE
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TIGHTENING TORQUE OF STANDARD BOLTS

Gl-24

| . . . ,
; ia- Tightening torque {Without lubricant]
Grade Boltsize | Bolt*dm Pitch mm
;; meter”  mm Hexagon head bolt Hexagon flange bolt
i N-m kg-m b N.m kg-m fr-lb
Me 6.0 1.0 5.1 0562 38 6.1 0.62 45
1.25 13 1.3 9 15 1.5 11
M8 ' 8.0 i
| | 1.0 13 1.3 a 16 1.6 12
i | 15 25 25 18 29 3.0 22
4T M10 10.0 P— k=
1.25 25 2.6 19 30 3.1 | 22
1.75 42 4.3 31 51 52 !' 38
M12 12,0 }
1.25 46 4.7 34 56 57 i| 41
- | T ] - :
Mtd 14.0 15 74 7.5 54 a8 9.0 65
' MéE 6.0 1.0 84 0.86 6.2 10 1.0 7
[ 1.25 21 2.3 15 25 25 18
Il M8 8.0
; | B + 1.0 22 22 16 26 27 20
1.5 41 4.2 30 43 4.9 35
T M10 10.0
1.25 43 4.4 32 51 5.2 38
1.75 71 7.2 52 B4 8.6 62
M12 12.0 — -
1.25 77 7.9 57 92 94 GB
M14 14.0 1.5 127 13.0 94 147 15.0 108
W6 6.0 1.0 12 1.2 g 15 1.5 11
1.25 29 3.0 2 | 3 3.6 26
M8 8.0 !
1.0 K| 3.2 23 [ 37 38 27
15 59 6.0 13 | 70 7.1 51
aT M10 10.0 !
1.25 62 6.3 46 74 756 54
1.75 98 10.0 72 118 12.0 87
M2 12.0
1.26 108 11.0 80 137 14.0 101
M14 14.0 1.5 Vi7 18.0 130 2086 21.0 152
1. Special parts are excluded.
2. This standard is applicable to bolts having the following
marks embossed on the bolt head. *: Nominal diameter
Grade Mark M 6
AT e 4 | Nominal diameter of boit threads (Unit: mm)
. 7 Metric screw threads
9T . 9
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PREPARATION

SPECIAL SERVICE TOOLS

For engine maintenance

Tool number
{Kent-Moare No.}
Tool name

Description

Engine Application

VG30i Z24i

EG 11170000
t -
Adapter harness

Measuring idle speed

KV 10105800
{J34274}
0il filter cap wrench

Removing oil filter

99545R2500
{J22775)
Oil filter cap wrench

Removing oil filter

For chassis and body maintenance

Tool number
{Kent-Moore No.)
Tool name

Description

KV4(105400
{J36001)

Wheel bearing
lock nut wrench

Removing or installing wheel bearing
fock nut (4WD models}
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PERIODIC MAINTENANCE

The following charts show the normal maintenance schedule, Under severe driving conditions, additional or
more frequent maintenance will be required. Refer to “Maintenance under severe driving conditions”’.

The periodic maintenance schedule is repeated beyond the last mileage and period shown by returning to the
first 15,000 miles {24,000 km} or 12 months.

Emission control system maintenance

MAINTENANCE OPERATION MAINTENANCE INTERVAL
P_erform at numhber of miles, Miles x 1,000 15 15 30 45 60 75 S0 108 120 Reference page
kilometers or months, {km x 1,000) 112) (24) i48) {72} 196} {121) (145] (169} {193} ,
whichever comes first. Months B 12 24 36 48 60 72 84 96 VG30I | Z24i
Drive belts 1 " ke 1* MA- 9 | MA-17
Air cleaner filter Replace every 30,000 miies (48,000 km). MA-10 | MA-IB
Positive crankcase ventilation {P.C.V.} filter See NOTE {1). Repiace every 30,000 miles {48,000 km). MA-10 | MA-1B
Vapar lings 1* * 1* b* MA-10 i MA-18
Fuel lines Ihases, piping, connections, ete,} I * [ s MA-10 | MA-19
Fusl filter See NOTE {1}.* MA-11 | MA-19
Engine coolant R R R R MA-11 E MA-20
L Then replace every 7,500 miles i
E | R MA-13 21
ngine of 112,000 km) or 6 manths, | MA
Engi it filter {Lise M PREMIUM H
ngina ol s {Lse Nissan type R Then replace every second oil change. MA-13  MA-22
or equivalent.} !
Spark plugs Replace every 30,000 miles (48,000 km). MA-14 : MA-23
Ignition wires Inspect every 3 years.” MA-15 | MA-23
Intake & exhaust valve clearance {Z24i engine only} A A A A A A A A - . MA-24
Excapt the below [ A [ A MA-15 | MA-25
Idle rpm For California * * * * ‘:
models I I | # MA-15 | MA-26
Timing belt (WG30i engine only} Replace every 60,000 miles 196,000 k). EM-20 ' —

Chassis and body maintenance

MAINTENANCE OPERATION MAINTENANCE INTERVAL
Perform at number of miles, Miles x 1,000 18 30 45 60 75 ag 108 120
kilometers or months, {km x 1,000} 24) 48) (72) (@6) (121} (145) (168} (195) CICIonce Page
whichever comes first, Months 12 24 36 48 60 72 84 96
Brake lines & hoses I i ] | } ) [ § MA41
Brake pads, discs, drums & hinings i t I | 1 1 i ! MA-4t, 42
{h:ir;??-l.;?g’)autcmatlc transmission, transfer & differential gear oil | | | _'1__ ) | l ' MA-27, 29, 30
Limited-slip differential (L.S.D.) gear oil i B 1 R I R 1 R NA3QM

Steering gear lbox} & linkage, (steering damper EEEY ), axle &

suspension parts [ ] [ ] MA-31, 49
Front drive shaft baots | [TEY) i I [ I } 1 i [ MA-40
Steering linkage bal| joints & front suspension ball joints | | MA-32, 49
“Frant whesl bearing grease {d4x2) 1 1 1 1 MA-32
Frant wheel bearing grease | EXI) } ! R [ R I R I R MA34
Exhaust system - | | | | | | | | MA-26

NOTE: (1} If vehicle is operated under extremely adverse weather conditions or in areas where ambient temperatures are
either extremely low or extremely high, the filters might become clogged. In such an event, replace them immediately.
{2} Maintenance items and intervals with “*'" are recommended by NISSAN for reliable vehicle operation: The owner
need not perform such maintenance in order to maintain the emission watranty or manufacturer recal! liability. Other
maintenance items and intervals are required.

Abbreviations: A = Adjust R = Replace | = Inspect. Correct or replace if necessary.
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PERIODIC MAINTENANCE

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. If the vehicle is
mainly operated under severe driving conditions as shown below, more frequent maintenance is required to be
performed on the following iterns as shown in the table,

Severe driving conditions

A — Repeated short trips less than 5 miles (8 km} and outside temperatures remain below freezing
B — Extensive idling and/or low speed driving for a long distance such as police, taxi or door-to-door
delivery use
C — Driving in dusty conditions
D — Driving on rough, muddy, or salt spread roads
E — Towing a trailer, using a camper or a car-top carrier
F — Frequentdriving in water
Driving Maintenance Maintenance Maintenance Reference page
condition item operation interval VG0 : Z34i
c. . . Air cleaner filter R Mare fraquently MA-10 E MA-18
Aijr induction valve filter R Every 30,000 miles MA-10 ' MA-18
{48,000 km} :
A B CDE . Engine cil & oif filter R Every 3,000 miles MA-13 | MA-21,22
{5,000 km) or 3 months J:
A . CDE. Brake pads, discs, drums & lining | Every 7,500 riles MA 41, 42
{12,000 km)
DE . Manual and automatic trans- R Every 30,000 miles
mission, transfer & differentiai 148,000 km) or 24 months
gear ail {exe. L.S.D.} MA-27, 29, 31
Limited-stip differential (L.5.D.) R Every 15,000 miles
gear ail (24,000 km) or 12 months
D . . Steering gear {box) & linkage, | MA-31, 40

{steering damper EEI=Y ), axle &
suspension parts, & (front drive
shaft boots )

Every 7,500 miles

cD. . Steering link ball joints & fron g
rlng.u n age’ .a Joints & front l (12,000 km) or & months MA-32, 49
suspension ball joints
D E . Propeller shaft{s} { [EER21) | MA-30
A, . DE . Exhaust system | MA-26
F Front wheel bearing grease & | Every 3,000 miljes MA-34, 29
free-running hub grease | EFEY } {6,000 km} or 3 months
Maintenance operations: i = Inspect. Correct or replace if necessary R = Replace

Maintenance for off-road driving { 2229 only)
Whenever you drive off-road through sand, mud or water as deep as the wheel hub, more frequent main-
tenance may be required of the following items:

A  Brake pads and discs 4 Steering linkage

4 Brake lining and drums & Propeller shafts and front drive shafts

4  Brake lines and hoses 4 Ajr cleaner filter

4 Wheel bearing grease and free-running hub grease &  Clutch housing {Check water entry, Refer to
4 Differential, transmission and transfer oil MA-27)
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GENERAL MAINTENANCE

General maintenance includes those items which should be checked during the normal day-to-day operation
of the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform the
checks and inspections themseives or they can have their NISSAN dealers do them for a nominal charge.

ltem Reference item in MA section

OUTSIDE THE VEHICLE

The maintenance items listed here should be performed from time to time, unless otherwise specified.

Tires Check the pressure with a gauge periodically when at ® CHECKING TIRE CONDITION
a service station, including the spare, and adjust to the

specified pressure if necessary. Check carefully for damage,

CULS Or eXcessive wear.,

Wheel nuts When checking the tires, make sure no nuts are s WHEEL NUT
rmissing, and check for any loose nuts. Tighten if necessary.

Tire rotation Tires should be rotated every 12,000 km ® TIRE ROTATION

{7,500 miles}.

Wheel alignment and balanca If the vehicle should pull to ® CHECKING TIRE CONDITION

either side while driving on a straight and level road, or if Abnormal tire wear

you detect uneven or abnormal tire wear, thare may be a ® CHECKING FRONT WHEEL ALIGNMENT
need for wheel alignment. If the steering wheel or seat ® WHEEL INSPECTION

vibrates at normal highway speeds, wheel balancing may be ® BALANCING WHEELS

needed.

Windshield glass Check for abrasions or scratches. _

Windshield wiper blades Check for cracks or wear if they
do not wipe properly.

Doors and engine hood Check that all doors and the engine ¢ LUBRICATING LOCKS, HINGES AND HOOD
hood operate properly. Also ensure, that all latches lack LATCH

securely. Lubricate if necessary. Make sure that ihe second-

ary latch keeps the hood from opening when the primary

lateh is released.

When driving in areas using road salt or other corrosive

materials, check lubrication frequently.

INSIDE THE VEHICLE
The maintenance items listed here should be checked on a regutar basis, such as when performing periodic maintenance, clean-

ing the vehicle, ete.

Lights Make sure that the headlights, stop lights, tail lights,
turn signai lights, and other lights are all operating properly —
and installed securely. Also check headlight aim.

Warning lights and buzzers/chimes Make sure that all warn-
ing lights and buzzers/chimes are operating property,

Horn Make sure it operates properly. —

Windshield wiper and washer Check that the wipers and
washer operate praperly and that the wipers do not streak,
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GENERAL MAINTENANCE

Item

Reference item in MA section

Windshield defroster Check that the air comes out of the
defroster outlets properly and in sufficient guantity when
operating the heater or air conditioner.

Rear view mirror Make sure that it is secure and clean.

Sun visors Make sure that they can be moved freely and are
secure.

Steering wheel Check for changes in the steering condition,
such as excessive free play, hard steering or strange noises.

Seats Check seat position controls such as seat adjusters,
seatback recliner, etc. to ensure they operate smoothly
and that all latches lock securely in every position. Check
that the head restraints move up and down smoothly and
that the locks {if so equipped) hold securely in all latched
positions.

Spacification
Free play: Less than 35 mm {1.38 in)

Seat belts Check that all parts of the seat belt system {e.q.
buckles, anchors, adjusters and retractors} operate
properly and smoothly, and are installed securely. Check
the belt webbing for cuts, fraying, wear or damage.

® [NSPECTING SEAT BELTS, BUCKLES ANCHORS,
RETRACTORS AND ADJUSTER

Accelerator pedal Check the pedal for smooth operation
and make sure the peda! does not catch or require uneven
effort. Keep the floor mats away from the pedal.

Clutch pedal Make sure the pedal operates smoothly and e CHECKING CLUTCH PEDAL OPERATION
check that it has the proper free travel.

Brakes Check that the brakes do not pull the vehicle to

one side when applied. -

Brake pedal Check the pedal for smooth operation and ¢ CHECKING FOOT BRAKE PEDAL OPERATION
make sure it has the proper distance under it when de- ¢ CHECKING BRAKE BCOOSTER FUNCTION
pressed fully. Check the brake booster function,

Parking brake Check that the lever has the proper travel and ¢ CHECKING PARKING BRAKE

confirm that your wvehicle is held securely on a fairly steep
hill with anly the parking brake applied.

Automatic transmission “Park’ mechanism Check that the
lock release button oan the selector lever operates properly
and smoothly. On a fairly steep hill check that your vehicle
is held securely with the selector lever in the “P** position
without applying any brakes.
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GENERAL MAINTENANCE

Item

Reference item in MA section

UNDER THE HOOD AND VEHICLE

The maintenance items listed here should be checked periodically e.g. each time you check the engine oil or refusl,

Windshield washer fluid Check that there is adequate fluid
in the tank.

Engine coolant level Check the coolant level when the
engine is cold.

CHANGING ENGINE COOLANT

Radiator and hoses Check the front of the radiator and
clean off any dirt, insects, leaves, etc., that may have
accumulated. Make sure the hoses have no cracks, deforma-
tion, rot or loose connections.

Brake and clutch fluid levels Make sure that the brake and
ciutch fiuid levels are between the “MAX" and ""MIN’" lines
on the reservoir,

CHECKING CLUTCH SYSTEM
CHECKING BRAKE FLUID LEVEL & LEAKS

Engine drive belts Make sure that no belt is frayed, worn,
cracked or aily,

CHECKING DRIVE BELT

Engine oil level Check the level after parking the vehicle
on a level spot and turning off the engine,

Power steering fluid level and lines Check the level when
the fluid is cold and the engine is turned off, Check the
lines for proper attachment, leaks, cracks, etc.

CHECKING POWER STEERING SYSTEM FLUID &
LINES

Automatic transmission fluid level Check the level after
putting the selector lever in "P" with the engine idling.

CHECKING AUTOMATIC TRANSMISSION
FLUID

Battery Check the fluid level in each cell. It should be
hetween “MAX" and “"MIN" lines.

Exhaust system Make sure there are no lnose supports,
cracks or holes. If the sound of the exhaust seems upusual
or there is a smell of exhaust fumes, immediately locate the
trouble and correct it.

INSPECTING EXHAUST SYSTEM

Underbody The underbody is frequently exposed to corro-
sive substances such as those used on icy roads or to control
dust. It is very important to remove these substances, other-
wise rust will form on the floor pan, frame, fuel lines and
around the exhaust system. At the end of winter, the
underbody should be thoroughly flushed with plain water,
being careful to clean those areas where mud and dirt may
accumulaie.

Fluid leaks Check under the vehicle for fuel, oil, water or
other fluid leaks after the wvehicle has been parkec for a
while. Water dripping from the air conditioner after use is
normal. If you should notice any leaks or if gascline fumes
are evident, check for the cause and have it corrected
immediately,

CHECKING CLUTCH SYSTEM

INSPECTING MANUAL TRANSMISSION OIL
INSPECTING AUTOMATIC TRANSMISSION FLUID
INSPECTING TRANSFER OIL

INSPECTING DIFFERENTIAL GEAR OIL
INSPECTING BRAKE LINES & HOSES

CHECKING POWER STEERING SYSTEM FLUID &
LINE
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LUBRICATION CHART
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ENGINE MAINTENANCE

Drive Belt Inspection

>4
R [ 26-32(27-35,20-25)

-

Water pump
Power

pulley
steering _\

-Comprassor pulle
purmp pulley P puliey

14-17

y M{1.4-1.}',10-12:‘
)= S
. * G

— Alternator pulley

/
) o=agre

(0] 16 - 21 (16 -2.1,12 - 15) '|

1
Crank pulley [L] . Nem {kg-m, frb)

SMAIASE

1. Inspect for cracks, fraying, wear or gil adhesion. If necessary,
replace with new one.

The belt should not touch the bottom of the pulley groove.

2. Inspect drive belt deflections by pushing on the belt midway
between pulieys.

Adjust if belt deflections exceed the limit.

Belt deflection: Unit: mm {in)
Used belt deflection
usted Set deflection
imi Juste of new helt
Limit deflection
6-8 5-7
Alternator 12 1047) (0.24-031} | (0.20-0.28)
Air conditioner g-11 7-9
1 63
COMpressor 610.63) {0.35-0.43}) {0.28 - 0.35}
Power steering oil 11 -13 9-1
pump 171067) (043 -0.51) {0.35- 0.43)
Applied pushing force 98 N (10 kg, 22 1b)

Inspect drive belt deflections when engine is cold. If engine is
hot, check deflections in 30 minutes or more.
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ENGINE MAINTENANCE

Hot air induction
valve case

SMA3E38

To intake
manifold

To rocker
COVEr

SMAIEZR

Wapaor line

SMAZO03R

Injection body Fuse return hose _ Inside engine

Kcom partment

Fuel tani

Fuel feed hose K

1
[
1
1
1
]
]
|
I
I
I
I
1
1

SMA3Z99B

Replacing Air Cleaner Filter
The viscous paper type air cleaner filter does not require any
cleaning operation between renewals.

Replacing Air Induction Valve Filter
Remove hot air induction valve case, and take out air induction
valve filter, Then install new air induction valve filter,

Positive Crankcase Ventilation (P.C.V.) Filter
Replacement
Remove air cleaner cover and replace P.C.V. filter.

Vapor Line Inspection

1. Visually inspect vapor lines for proper attachment, cracks,
damage, loose connections, chafing and deterioration.

2. Inspect vacuum relief valve of fuel tank filler cap for
clogaing, sticking, etc.

Fuel Line Inspection

Inspect fuel lines and tank for proper attachment, leaks, cracks,
damage, lcose connectians, chafing and deterioration,

If necessary, repair or replace faulty parts,
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Fuel Line Inspection {Cont’d)

CAUTION:

Tighten high-pressure rubber hose clamp so that clamp end is
3 mm (0.12 in} from hose end.

Ensure that screw does not contact adjacent parts.

Fuel Filter Replacement

WARNING:

Before removing fuel filter, release fuel pressure from fuel line to
eliminate danger.

1. Remove fuse for fuel pump.

2. Start engine.

3. After engine stalls, crank engine two or three times to make
sure that fuei pressure is released.

4., Turn ignition switch off and install fuse for fuel pump.

5., Loosen fuel hose clamps.

6. Replace fuel filter,

¢ Be careful not to spill fuel in engine compartment. Place a
rag to absorb fuel.

s Use high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.

Changing Engine Coolant

WARNING:

To avoid the danger of being scalded, never attempt to change

the coolant when the engine is hot.

1. Move heater “"TEMP" control lever all the way to “HOT”
posttion.
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SMAGOEB
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Radiator

Changing Engine Coolant (Cont’d}

2. Open drain cock at the bottom of radiator, and remove radia-

tor cap.

Be careful not to allow coolant to contact drive belts.

Remove cylinder block drain plug behind the alternator to
drain coolant from cylinder btock.
Close drain cock and tighten drain plug securely.
Fill radiator with water, then warm up engine.
Stop engine and wait until it cools down.
Repeat step 2 through step 6 two aor three times,
Drain water.
Apply sealant ta the thread of drain plug.
B : 34-44N-m

(3.5 - 4.5 kg-m, 25 - 33 ft-lb)
Open air relief plug.

10. Fill radiator with coolant up to filler opening.

Follow instructions attached to anti-freeze container for mix-
ing ratio of anti-freeze to water.
Coolant capacity: (Without reservoir tank)
992 (10-1/2 US qt, 8-3/4 Imp qt)
Reservoir tanic:
0.6 2 (5/8 US gt, 1/2 Imp qt)

DA T T
I A T TTITE
JEREEFREENERRENERENRTNRNRERDN
RRRRAREARAEAREERAN N RRA AR RN
SA1gze

system fo escape.

11. Tighten air relief plug.

MA-12

Pour coolant through coolant filler neck slowly to allow air in



ENGINE MAINTENANCE
Changing Engine Coolant (Cont’d)

12. Fill reservoir tank with coolant up to "MAX" level,

13. Run engine at approximately 2,000 rpm for about one
minute.

14. Stop engine and cool it down, then refill radiator and reser-
- MAX. vair tank.

o MIN.

SMA4128

Changing Engine Oil
WARNING:
Be careful not to burn yourself, as engine oil is hot,

1. Warm up engine, and check for oil leakage from engine
components.

2. Remove oil filler cap and drain plug.
3. Drain oil and refill with new engine oil.
QOil capacity {Approximately):

Unit: £ (US gt, imp gt}

SMA1B48 WD AWD
With il filter change 4.0{4-1/4, 3-1/2} 3.4 (3-5/8, 3)
Without oil filter change 3.6 (3-7/8, 3-1/8) 3.0{3-1/8, 2-5/8)

CAUTION:
4. Be sure to clean drain plug and install with new washer.
M) : Drainplug
29 - 39 N.m {3.0 - 4,0 kg-m, 22-29 ft-Ib)
b. Use recommended engine oil.
Refer 1o Gl section.

4, Check oil tevel.

5. Start engine. Check area around drain plug and oil filter for
any sign of oil leakage.

6. Run engine for a few minutes, then turn it off. After several
minutes, check oil level.

Refill nit to "H™" level.
Do naot averfill,

SMAG228
Oil Fitter Replacement
K V10108900 1. Remove oil filter with Tool.
(124274} WARNING:
Be careful not to burn yourself, as engine and engine oil are hot.
SMA1678B
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VG30i

SMADITO
_/\—.//ﬁ
T e ———y
2/3 of a turn
S5MAZ29B

SMA30T B

16 mm
{0.63 in}

Wrench with a magnet
to hold spark plug

SEMZ94A

Oil Filter Replacement {Cont'd)

2. Befare installing new oil fitter, wipe clean oil filter mounting
surface on cylinder block, and smear a littie engine oil on
rubber seal of oil filter.

3. Screw oil filter on until a slight resistance is felt, then tighten
an additional more than 2/3 turn.

4. Add engine cil.
Refer to Changing Engine Qil.

Spark Plug Replacement

1. Remove air cleaner.
2. Disconnect ignition wires from spark plugs by pulling on

boots. Do not pu!l on wires.

CAUTION:
Before removing spark plug, be sure there is no foreign substance

in the holliow area around spark plug.

3. Remove spark plugs with suitable spark plug wrench.

Spark plug:
Standard type BCPRGES-11
Hot type BCPR4ES-11
Cold type BCPRGES-11
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Side electrode

=

Gap

SMA4TE

SMAZITE

Spark Plug Replacement {Cont’d)
4, Check new spark plug gap.
Gap: 1.0-1.1 mm {(0.039 - 0.043 in)
5. Instafl spark plugs. Reconnect ignition wires according to
Nos. ingicated on them,
{3 :  Spark plug
20- 29 N.m {2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

Ignition Wire (High Tension Wire) Inspection
1. Inspect ignition wires for cracks, damage, burned terminals
and proper fit,
2. Measure the resistance of ignition wires by shaking it and
checking for intermittent breaks.
Resistance: Less than 30 kQ
3. I N.G., replace with new one.

ldie Speed Inspection

CAUTION:

Do not attempt to screw idle adjusting screw down complete-

ly. Doing 50 could cause damage to tip, which in turn will tend to

cause malfunctions.

Preparation

1. Set shift lever in “Neutral’ position {in “N" or P’ position
for the automatic transmission), Engage parking brake and
lock both front and rear wheels with wheel chocks.

2. Turn off air conditioper and headlamps.

3. Keep front wheels straightahead.

WARNING:

Depress brake pedal while racing the engine to prevent forward

surge of vehicle,
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Idle Speed Inspection {Cont’'d)

EG11170000 PREPARATION:

{ _ ) .~ Totachometer & Warm up engine until water tempera-
Tao harness /“\J’ ture indicator points to the middle of
connector of s sl gauge.
ignition coil 2% ® Autach Tool {adapler harness} be-

tween ignition coil primary winding
terminals and harness connector,
Then connect tachometer to adapter
harness.

SMA040C l

|

To ignition coil terminals

Start engine

—
Run engine at about 2,000 rpm for about
2 minutes under no-load.

hd
Race engine {2,000 - 3,000 rpm}t 2 or 3

- J <> times under no-load, then run engine

for one minute at idle speed,

1000 rmin = l e
8 “‘1/
\ .
SMAQSTA Make sure to engage parking brake and
move A/T shift lever to "'D'" pesition. .
. e SN ,,
Check idie speed. . \] ™ Fast 3':_3%5\0
For M/T model ! T, xlsff
80050 rpm SN T
P SMA3128
For A/T model (in “D” position) S ’ f(
700+ 50 rpm
oK. N.G. S
Adjust idle speed by turning idle speed
adjusting screw.
¥

C END )

e Disconnect adapter harness connector and connect ignition
coil harness connector to ignition coil.

s After inspection and adjustment have been made, move shift
lever to “N” or “P” position.

MA-16
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Drive Belt Inspection

[ 16-2211.6-2.2,12 - 18)

P/S oil pump

Alternator $

1) 3656 {3.7-5.1, 27 - 37) > .
Crank pulley

— Water pump pulley

(Jg-11(08-1.1,58-8.0)

ASC compressor

[ 16-22016-2.2,12-186)

[ Nem tkgom, Feib

SMASGZA

1. Inspect for cracks, fraying, wear and oil adhesion. If
necessary, replace with new one,

This belts should not touch the hottom of the pulley groove,

2. Inspect drive belt deflections by pushing on the belt midway
between pulleys.

Adjust if belt deflections exceed the limit.

Beit deflection: Unit; mm (in)

Used belt deflection
Set deflection
Limit Adiust_ed of new belt
deflection
9.11 7-9
Alternator 16 (0.63) {0.35-0.43) | (0.28-0.35)
Air conditioner 8-10 6-8
comptessor 13 (0:51) {0.31 -0.39) {0.24 - 0.31)
Power steering oil 10-12 8-10
pump 16(0.63) (0.39-047) | {0.31-0.39)
Applied pushing force 98 N {10 kg, 22 Ib}

Inspect drive belt deflections when engine is cold. If engine is
hot, check deflections in 30 minutes or more.

MA-17
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SMAGB7E
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Replacement
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Replacing Air Cleaner Filter
The viscous paper type air cleaner filter does not require any
cleaning operation between renewat,

Replacing Air Induction Valve (A.l.V) Filter
Remove air induction valve case from vehicle and take out air
induction valve filter, Then install new air induction valve filter.

Remove air cleaner cover and repalce P.C.V. filter,

Vapor Line Inspection
\ 1. Visually inspect vapor lines for proper attachment, cracks,
damage, loose connections, chafing and deterioration.
2, Inspect vacuum relief valve of fuel tank filler cap for clog-

Positive Crankcase Ventilation (P.C.V.) Filter
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Inside engine

Injection body Fuse return hose compartment

Fuel feed hose |

with fuet damper
Fuel tank SMAZRYE

—o = 3 mm {0.12 in}

T ——y

g i_.
= i

ad _bend
®

SMARO4A

~Fuel pump

i .
T

SMA2998

SMA 4008

Fuel Line Inspection

Inspect fuel Hines and tank for proper attachment, leaks, cracks,
damage, loose connections, chafing and deterioration,

if necessary, repair or replace faulty parts.

CAUTION:

Tighten high-pressure rubber hose clamp so that clamp end is 3
mm (0,12 in} from hose end.

Ensure that screw does not contact adjacent parts.

Fuel Filter Replacement

WARNING:

Before removing fuel filter, release fuel pressure from fuel line to
eliminate danger.

1. Remove fuse for fuel pump.

2. Start engine.

3. After engine stalls, crank engine two or three times to make
sure that fuel pressure is released.

4. Turn ignition switch off and install fuse for fuel pump.,

5. Loaosen fuel hose clamps,

6. Replace fuel filter.

e Be careful not to spill fuel over engine compartment. Place a
rag to absorb fuel.

¢ Use high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.
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Changing Engine Coolant

WARNING:

To avoid the danger of being scalded, never attempt to change
the ¢coolant when the engine is hot.

! == . [ 4 *r uHOTn
I= == 1. Move heater “TEMP” control lever all the way to
i — position,
SMAADTEB
Bottom left side 2. Open drain cock at the bottom of radiator, and remove
radiator cap.
= Underguard _— — )
%: e Be careful not to allow coclant to contact drive belts.

| -. _ .
| i N R ".IS @jnadiﬁw
=|L_ Drain 'cocli _/
ey
- Front SMA3ISE
3. Remove cylinder block drain plug located at teft rear of
cylinder block,
4. Close drain cock and tighten drain plug securzaly,
5. Fill radiator with water and warm up engine.,
6. Stop engine and wait until it cools down.
7. Repeat step 2 through step 6 two or three times.
8. Drain water.
* Apply sealant to the thread of drain plug.

. 20-39Nm
(3.0-4.0kg-m, 22 - 29 ft-lb)

9. Fiil radiator with coolant up to filler opening.
Follow instructions attached to anti-freeze container for mix-
ing ratio of anti-freeze to water.
Cooiant capacity: (Without reservoir tank)
8.2 ¢ {8-5/8 US qt, 7-1/4 Imp qt}
Reservoir tank:
0.6 ¢ (5/8 US gt, 1/2 Imp qt)
Pour coolant through coolant filler neck slowly to allow air in
system to escape.

Radiator

1Q. Fill reservoir tank with coolant up to “MAX" level.

11. Run engine at approximately 2,000 rpm for about one
minute,

12. Stop engine and cool it down, then refill radiator and reser-
voir tank.

SMAAIZ2B
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Loosen Changing Engine Qil

WARNING:

Be careful not to burn yourself, as the engine cil may be hot.

1. Warm up engine, and check for oil leakage from engine
components,

2. Remove oil filler cap and drain plug.

3. Drain oil and refill with new engine oil.

A Oil capacity (Approximately):

Loosen Unit: liter {US gt, Imp qt}

— 2WD 4WD

With oi! filter change 3.8 (4, 3-3/8} 4,3 (4-1/2, 3-3/4)
Without il filter change 3.31(3-1/2, 2-7/8) 3.8 {4, 3-3/8)
CAUTION:

¢ Be sure to clean drain plug and install with new washer.
(0 : Drain plug
29-39 N-m
{3.0- 4.0 kg-m, 22 - 29 ft-1b)
¢ Use recommended engine oil.
Refer to G| Section,

4. Check oil level,

b, Siart engine. Check area around drain plug and oil filter for
any sign of oil leakage,

6. Run engine for a few minutes, then turn it off. After several
minutes, check ai! level.

L Retill oil to “H"” level")
Do not overfill,

SMABBZ
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Oil Filter Replacement
99545R2500

422775) 1. Remove oil filter with Tool.
WARNING:
Be careful not to burn yourself, as engine and engine oil are hot.

SMA167B

2. Before installing new oil filter, wipe clean oil filter mounting
surface on cylinder block, and smear a little engine oil on
rubber seal of oil filter.

3. Screw oil filter on until a slight resistance is felt, then tighten
an additional more than 2/3 turn.

4, Add engine oil,

Refer to Changing Engine Oil.

2/3 of a turn

SMAZZ9E

MA-22



ENGINE MAINTENANCE

oK. N.G.

SMADTT

Spark plug wrench _

SMA0TS

Spark Plug Replacement

1. Remove air cleaner,

2. Disconnect ignition wires from spark plugs by pulling on
boots. Do not pull on wires.

3. Remove spark plugs with spark plug wrench,

T
Side electrode

=

Gap

SMAATE

SMADIEA

SPARK PLUG:
Intake and Exhaust sides
Standard type BPR5SES
Hot type BPRAES
Cald type BPRGES

4. Check new spark plug gap.
Gap: 0.8-0.9 mm {0.031-0.035in)
5. Install spark plugs. Reconnect ignition wires according to
MNos. indicated on them.
@ : Spark plug
20-29 N-m
{2.0- 3.0 kg-m, 14 - 22 ft-ib}

Ignition Wire (High Tension Wire) Inspection
1. Inspect ignition wires for cracks, damage, burned terminals
and proper fit,
2. Measure the resistance of ignition wires by shaking them and
checking for intermittent breaks.
Hesistance: Less than 30 k&
If N.G., replace with new one,
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SMAA405B

Intake and Exhaust Valve Clearance Adjustment

Adjustment must be made while engine is warm but not run-
ning.
1. Set No. 1 cylinder in top dead center on its compression
stroke, and adjust valve clearance (D, @, @and &).
2, Set No. 4 cylinder in top dead center on its compression
stroke, and adjust valve clearance (3), &), @ and @) .
Valve clearance:
Intake ), @, ® and &
0.30 mm (0.012 in)
Exhaust @, ®, ® and @
0.30 mm (0.012 in}
Pivot lock nut;
© : 16-22N-m{1.6-2.2kgm, 12 - 16 ftIb)
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To harness
connector of i

To ignition coii terminals

EG11170000
To tachometer
LS o

SMAQ4A0C

Idle Speed Inspection

CAUTION:

Do not attempt to screw the idle adjusting screw down

completely. Doing so could cause damage to tip, which in turn

will tend to cause malfunctions.

Preparation

1. Set shift tever in “Neutral” position {in N’ or “P’’ position
for the automatic transmission).
Engage parking brake and tock both front and rear wheels
with wheel chocks.

2. Turn off air conditioner and headlamps.

3. Keep front wheels straight ahead.

WARNING:

Depress brake pedal while racing the engine to prevent forward

surge of vehicle.

PREPARATION:

®» Warm up engine until water temperature indicator points to the middle of gauge.
e Attach Tool ladapter harness) between ignition coil primary winding terminals
and harness connectar. Then connect tachometer 10 adapter harness,

SMALDTE

!

| Start engine 3
. 2 WA 1 Iff’?
~ e
h 4 1; _’5
Run engine at about 2,000 rpm for - -
about 2 minutes under no-oad. o= 6
AW imin
SMAZGOBB
v

Race engine {2,000 - 3,000 rpm) two La
or three times under no-load, then
run angine for one minute at idle speed.

hd

Make sure to engage parking brake and
move AST shift lever to 'D’' position.
Check idie speed.

iDLE SPEED:
M/T: 800250 rpm
AfT: B50:50 rpm

SMA310B
{in “D" pasition) NG

O.K. Y Y

{ Adjust idle speed by turning idle
{ END }

speed adjusting screw,
o Disconnect adapter harness connector and connect ignition
coil harness connector to ignition coil.
* After inspection and adjustment have been made, move the
A/T shift lever to “N* or “P" position.
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SMAZI1A
—
— A
\< — Pad
Dash floor /,>\
panel ag’ s
Melt sheet -

Dash insulator -

SMA438E

SMATS1A

Checking Exhaust System

Check exhaust pipes, muffler and mounting for proper attach-
ment, leaks, cracks, damage, loose connections, chafing and
deterioration.

Checking Clutch Pedal Operation
Check clutch pedal height, free play and smooth operation.
Pedal height “H'":
Z-engines
236 - 246 mm (9.29 - 9.69 in)
VG-engines
227 - 237 mm {8.94 - 9.33 in)
Pedal free play “A'":
1-1.5 mm (0.039 - 0.059 in)

If necessary, adjust clutch pedal height and pedal free play.
Refer to Section CL.

Checking Clutch System

If fluid level is extremely low, check clutch system for leaks.
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SMAJ20 4

gffﬁm\\

Fifl to this level.

Filler plug
SMAI103
Drain plug .
SMAZE5A
Ergine ﬁ %:‘_—i
e
S __)\
’E ‘\® Tlransrnis.scn'lx
-Sealing grommet

SMA3E0B
SMAL30A

Checking M/T Qil

1. Check manual transmission for cil leakage.

2, If leakage is found, check oil level.
™ : Filler plug
25-34 N-m
(2.5- 3.5 kgm, 18 - 25 ft-lb)
CAUTION:
Never start engine while checking oif level,

Changing M/T Oil
Qil capacity:
FAW71C
FSBW71C
2WD 2.0 liters {4-1/4 US pt, 3-1/2 Imp pt}
4WD 4.0 liters (8-1/2 US pt, 7 Imp pt)
FS5R30A
2WD 2.4 liters {5-1/8 US pt, 4-1/4 Imp pt)
AWD 3.6 liters {7-5/8 US pt, 6-3/8 Imp pt)
Drain plug:
@ : 25-34N-m(25-3.5kg-m, 18 - 25 ft-Ib)

Checking Water Entry — For 4WD model

Check water entry in the clutch housing by removing the sealing
grommet, whenever driving in deep water or mud,

1.7 liters {3-6/8 US pt, 3 Imp pt)

Checking A/T Fluid

1. Check automatic transmission for fluid leakage.
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2WD

e Frant side
HOT [50 -80°C (122 - 1?S°F]]/

w Reverse side

COLD [30 - 50°C
(sa 122°F)

Add
SMARIT7E

4WD
e Front side
HOT [50 -80°C (122 - 176" F1]

\ COLD [30-50°C
{86 - 122°F}}
0.K.

SMA3B28E

Check fluid for smelfl.

SMAT107

Checklng A/T Fluid (Cont’d)

If leakage is found, check fluid level.

Fluid level should be checked using “HOT" range on dipstick
at fluid temperatures of 50 to 80°C (122 to 176°F) after
vehicle has been driven approximately 5 minutes in urban
areas after engine is warmed up. But it can be checked at
fluid temperatures of 30 to 50°C (86 to 122°F) using
“COLD"” range on dipstick for reference after engine is
warmed up and before driving, However, fluid level must be

rechecked using “HOT" range.

(1} Park vehicle on level surface and set parking brake.
{2) Start engine and then move selector lever through each gear

range, ending in “'P".
{3) Check fluid level with engine idling.

{4} Remove dipstick and wipe it clean with lint-free paper.

(B) Reinsert dipstick into charging pipe as far as it will go.

{6) Remove dipstick and note reading. If level is at low side of
either range, add fluid to the charging pipe.

Do not overfill.

3. Check automatic fluid condition.

Check fluid for contamination. If fluid is very dark or smells
burned, or contains the frictional material (clutches, band,

etc.), check operation of A/T.

Refer ta section AT for checking operation of A/T,
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Changing A/T Fluid
1. Drain fluid by removing oil pan.
2. Replace gasket with new one.
3. Refill with fluid and then check fluid level.
Qil capacity {With terque converter}:
L4N71B and E4N71B
7.0 liters {7-3/8 US qt, 6-1/8 Imp qt)
REARO1A
8.5 liters (9 US qt, 7-1/2 Imp qt)

Checking Transfer Qil
1. Check transfer for oil leakage.
[}
)
) SMTa83A
Rear view 2. If leakage is found, check oil level.
Never start engine while checking oil level.
P g Filler plug:
- Eiller pag VI [ : 25-34N-m{25-35kg-m, 18 - 25 ft-Ib)
5 N
| ,‘/"'q'“’:__ . s ('_
{ N T~/
[ T T 4
Ty P ,
Fill to this fevel. =
SMA4398
/F Changing Transfer Oil
Qil capacity:
vehicle o 2.2 liters (2-3/8 US qt, 2 Imp qt}
front Drain plug:
(3 : 25-34N-m{2.5-35kg-m, 18 - 25 ft-Ib}
El‘ Drain plug
SMAL44B
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Rear Check journals for

[wear or damage.

Check center bearing
for noise or damage.

Chack tube surfaces
for dents or cracks.

‘ ; Check tightening torgue,

SMAZ31
Front

Check journals for
wear or damage. /NH“‘MM

e

s
e Check tube surfaces for
‘ dents or cracks,

‘ . Check tightening torque,

: Greasing point
< e SMAS566

Front

SMAad17

Front

Fill to this level,

SMAT08

Checking Propeller Shaft

Check propeller shaft for damage, looseness or grease leakage.,

Tightening torque: Refer to section PD.

Checking Differential Gear Oil

Check differential carrier for oil leakage.

1.

2.

If leakage is found, check oil level.
Filler plug:
Front

@

Rear
H190A, H233B

MA-30
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c200
O

39 -59 N-m (4 - 6 kg-m, 29 - 43 ft-Ib)

59 - 98 N-m
{6 - 10 kg-m, 43 - 72 ft-Ib)

39.59 N-m (4 - 6 kg-m, 29 - 43 ft-Ib)
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Front
Drain plug

SMAB1T

Rear
"« Y Drain plug

sSMa109

SMAB25A
Y
s
¢
&
/}
<
s
59
X
(¢
&
WYy
4
AY
0
Ty
i

Changing Differential Gear Qil

Oil capacity:
Front
R180A
1.3 liters {2-3/4 US pt, 2-1/4 Imp pt)
R200A
1.5 liters (3-1/8 US pt, 2.5/8 Imp pt}
Drain plug:
] : 39-59N-m(4-6kgm, 29 - 43 ft-ib)
Qil capacity:
Rear
H190A
1.5 liters (3-1/8 US pt, 2-5/8 Imp pt)
C200
1.3 liters {2-3/4 US pt, 2-1/4 Imp pt)
H233B

2.8 liters (5-7/8 US pt, 4-7/8 Imp pt)
Drain plug:

) : 59-98N.m(6-10 kg-m, 43 - 72 ft-Ib}

Limited-slip differential gear

e Use only approved limited-slip differential gear oil.

¢ Limited-slip differential identification.

{1} Lift both rear wheels off the ground.

{2} Turn one rear wheel by hand.

{3} 1f both rear wheels turn in the same direction simultaneously,
vehicle is equipped with limited-slip differential.

Checking Front Axle and Front Suspension Parts

o Check front axle and front suspension parts for [ooseness,
cracks, wear or other damage,

(1} Shake each front wheel.

{2) Make sure that cotter pin is inserted.

{3) Retighten all nuts and bolis to the specified torque.

Tightening torque: Refer to section FA.

(4} Check front axle and front suspension parts for wear, cracks

or other damage.

e Check shock ahsorber for oil leakage or other damage.
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SMAS71A

: Multipurpose
greasg point
SFAB2GA

AT

/

SFABES

Checking Front Axle and Front Suspension Parts
(Cont’d)

Check suspension ball jeint for grease leakage and ball joint
dust cover for cracks or other damage.

Checking {Replacing) Front Wheel Bearing
Grease

Check that wheel bearings operate smoothly.

Check front wheel bearings for grease leakage and water or
dust entry,

Replace front wheel bearings or front wheel bearing grease
if wheel bearings do not turn smoothly.

Adjust wheel bearing preload after installing wheel bearings
or replacing wheel bearing grease.

PRELOAD ADJUSTMENT (2WD)
Adjust wheel bearing preload as follows:

1.

Before adjustment, thoroughly clean all parts and check them
for wear, cracks ar other damage.

Apply multi-purpose grease sparingly to the following
parts:

Rubbing surface of spindle

Contact surface between lock washer and outer wheel
bearing

Hub cap {as shown at the left)

Grease seal lip

Tighten wheel bearing lock nut to the specified torque.
0 : 34-39N.m(3.5-4.0kgm, 25 - 29 ft-Ib)
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Checking (Replacing) Front Wheel Bearing

Grease {Cont’'d)
4. Turn wheel hub several times in both directions to seat wheel

bearing correctiy.
5. Again tighten wheel bearing lack nut to the specified torque.

@ : 34-39N.m(3.5-4.0kg-m, 25 - 29 ft-Ib)

SFABA0

6. Turn back wheel bearing lock nut 45 degrees.

With castle nut

Return angle: Within 45"

SMAZ279A

7. Fit adjusting cap and new cotter pin. Align cotter pin slot by
loosening nut 15 degrees or less.

SMA1Z0

8. Measure wheel bearing preload and axial end play.
Axial end play: 0 mm (0 in)
Wheel bearing preload
{As measured at wheel hub bolt):
[New grease seal]
98-284N(1.0-29kg,2.2-64 ib)
[Used grease seal]
98-235N(1.0-24kq,22-531b)
Repeat above procedures until correct bearing preload is ob-
SMAST4A tained.
9. Spread cotter pin.
10. Install hub cap.

SRA417
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Checking (Replacing)} Front Wheel Bearing
Grease (Cont'd)

PRELOAD ADJUSTMENT (4WD)

Adjust wheel bearing preload as fo!lows:

1. Before adiustment, thoroughly clean all parts and check them
for wear, cracks or other damage.

2. Apply multi-purpose grease sparingly to the following
parts:

# Threaded portion of spindle

# Contact surface between whee! bearing washer and outer
wheel bearing

& (Grease seal lip
Wheel hub {as shown at the left}

: Multipurpose

SFABI1 grease point

3. Tighten wheel bearing lock nut with Tool,
@ : 78-98N-m
{8- 10 kg-m, 58 - 72 ft-lb)
4. Turn wheel hub several times in both directions.
5. Loosen wheel bearing lock nut so that torque becomes
0 N.m {0 kg-m, O ft-Ib),
6. Retighten wheel bearing lock nut with Tool,
[ : 05-15Nm
{0.05 - 0.15 kg-m, 0.4 - 1.1 ft-Ih}

~

Turn wheel hub several times in both directions.
8. Retighten wheel bearing lock nut with Tool,
@ : 06-15Nm
(0.05 - 0.15 kg-m, 0.4 - 1,1 ft-Ib)
9. Measure wheel bearing axial end play.
Axial end play: 0 mm {0 in)

SFABI2

10. Measure starting force A" at wheel hub boit.

Starting force: AT

SMAG80A
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BFAB30

oy A
Tension rod attaching boh B8

N

SFA709

Checking (Replacing) Front Wheel Bearing
Grease {Cont’'d)

11.

12.

13.

14.

15.

16.

Install lock washer by tightening the lock nut within 15 to
30 degrees.

Turn wheel hub several times in both directions to seat wheel
bearing correctly.

Measure starting force *B** at wheel hub bolt. Refer to proce-
dure 10,

Wheel bearing preload “C” can be calculated as shown below:

Wheel bearing preload “C":
7.06 - 2099 N
(0.72 - 2.14 kg, 1.59-4.72 1b)
Repeat above procedures until correct axial end play and
wheel bearing preload are obtained,
Install free-running hub and brake pads.

Checking Front Wheel Alignment
Before checking front wheel alignment, be sure to make a pre-
liminary inspection,

PRELIMINARY INSPECTION

1.

o ;h W

1)

2}

3)

Check tires for wear and proper inflation.

Check whee! runout.

Lateral runout:

Refer to Wheel Inspection in section MA.

Check front whee! bearings for looseness.
Check front suspension for looseness.
Check steering linkage for looseness.
Check that front shock absorbers work properly by using the
standard bounce test.

Measure vehicle height (Unladen): H=A — B mm (in}
Vehicle height:
Refer to 8.D.S.
Exercise the front suspension by bouncing the front of the
vehicle 4 or 5 times to ensure that the vehicle is in a neutral
height attitude.
Measure wheel alignment.
{Refer to SERVICE CHECKING on S$.D.8.)
If wheel alignment is not as specified, adjust vehicle posture.
{Refer to SERVICE SETTING on $.D.S.)

MA-35



CHASSIS AND BODY MAINTENANCE

Checking Front Wheel Alignment (Cont’'d)

4) Adjust wheel alignment.
{Refer to [] SERVICE SETTING on S.D.S.}

Lower link \X_—
spindle center

4teering stopper [%Y
bracket end

CAMBER, CASTER AND KINGPIN INCLINATION

Before checking camber, caster or kingpin inclination, move

vehicle up and down on turning radius gauge to minimize fric-

tion.

e Measure camber, caster and kingpin inclination of both right
and left wheels with a suitable alignment gauge and adjust in
accordance with the following procedures.

SFAB94
Kingpin Camber and kingpin inclination
inclination Camber
a0’
V SFAB95
[ Caster
SFABS6
I ADJUSTMENT
/ : Adjusting shim (s}, . . .
Sy L - Both camber and caster angles are adjusted by increasing or de-

creasing the number of adjusting shims inserted between upper
link spindle and frame.
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Adjusting shim B

Frame bracket
Adjusting shim A

Upper link
spindle

Adjusting shim B

Adijusting shim A (For fine adjustment}

©)

Shim thicknass Shim thickness

1.0 10.039} 10 (0,039

2.0 {0.079} 210 (0.079)

2.9 (0.114) [2WD only] 20 (0:079) _

4.0 (0.157) [4WD only] Unit: mm {in)
SFA970

Checking Front Wheel Alignment (Cont’d)
Before removing or installing adjusting shim({s), be sure to place a
jack under lower link.
Adjusting shim standard thickness:
2WD 2.9 mm {0.114 in)
4WD 4.0 mm {0.157 in)

¢ Do not use three or more shims at one place.
When installing shim B, always face the pawl towards spindle
and insert them from bracket side. Use only one shim in a
place.

¢ Total thickness of shims must be within 8.0 mm (0.315 in).

Camber
To adjust camber, equalize thickness of front and rear shims by
adding or removing shim(s}.

Camber (Unladen): Refer to $.D.S.

¢ When adding 1.0 mm (0.039 in) shim to each of the front

and rear.
Camber increases
2ZWD 12
awp 14’
Caster

To adjust caster, make a difference in thickness between front
and rear shims.
Caster {Unladen): Refer to $.D.S.

® When front shim{s) is 1.0 mm (0.039 in} thicker than rear

one(s},
2WD JWD
Caster increases 19’ 26’
Camber increases 6’ 6’
e  When rear shim({s} is 1.0 mm {0.039 in} thicker than front
one(s), 2WD  4WD
Caster decreases 19 20’
Camber increases B g’

o Difference of total thickness of the front and rear must be
within 2.0 mm {0.079 in).

¢ When caster is adjusted, camber angle changes and camber
needs to be measured again. If necessary, adjust camber.
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Checking Front Wheel Alignment {Cont’d)

TOE-IN

1. Mark a base line across the tread.

After lowering front of vehicle, mave it up and down to elimi-
nate friction, and set steering wheel in straight ahead position.

Base link

SMA123

2. Measure toe-in.
Measure distance “A' and "B’ at the same height as hub ceater.
Toe-in {Unladen): Refer to S.D.S.

Lines parallel to
center line of body

™~
Toe-iin=4 —B
Front 8 Total toedin = 2§ SMA124

3. Adjust toe-in by varying the length of steering tie-rods.

(1) Loosen clamp bolts or lock nuts,

{2} Adjust toe-in by turning the left and right tie-rod tubes an
equal amount,

Make sure that the tie-rod bars are screwed into the tie-rod tube

more than 35 mm {1.38 in).

Make sure that the tie-rods are the same length,
Standard length A=8
2WD: 344 mm (13.54 in)
Front 4WD: 281 mm (11.06 in}
{3} Tighten clamp bolts or lock nuts.

2 )
Clamp bolts (2WD)
@’m:ﬁ'f v%hﬁl‘j f ?? 0 : 14-20N-m (1.4 - 2.0 kg-m, 10 - 14 ft-1b)

Lock nuts {4WD}
© : 78-98N.m (8.0- 10.0 kg-m, 58 - 72 ft-lb)

SFAB97
WHEEL TURNING ANGLE
1. Set wheels in straight ahead position and then move vehicle
forward until front wheels rest on turning radius gauge
properly.

SMA127
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Checking Front Wheel Alignment {Cont'd}

2. Rotate steering wheel all the way right and left; measure
ALE B %/ turning angle.
\/—‘7 t 1/ Wheel turning angle
F 2WD awp o
ront 31x10.5R15*
L
‘ A Inside i Inside wheel 36°-38" | 33°-.35° 27°-29°
u B: Qutside 1y Eull turns - -
i Cutside wheel 33°-35° | 31°-33° 25°-27°
SFA898 Toe-out Inside wheel 22°
turn
— {at 20°} Outside wheel 20°
___,_JH *: Tire size
L, 3. Adjust by stopper bolt if necessary.
[2WD]
Standard length “L; "
20 mm {0.79in)
SFAS29
AWD [4WD]

Standard length L, "

26.5 mm (1.043 in} [Except tire size 31x10.5R15]
37.5mm (1.476 in) [Tire size 31X10.5R15]

SFABOO

Checking Free-running Hub Grease

& Check free-running hub for grease leakage and water or dust
entry.

o When installing free-running hub, use multi-purpose grease
for manual-lock free-running hub and NISSAN GENUINE
GREASE (KRC19-00025} or equivalent grease for auto-lock

free-running hub.
Refer to Section FA.
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Checking Drive Shaft
Check boot and drive shaft for cracks, wear, damage or grease
leakage.

SFAI0

Checking Rear Axle and Rear Suspension Parts

e Check axle and suspension parts for looseness, wear or
damage.

{1} Shake each rear wheel,

SMAS25A

-'f/f;{ {2) Retighten zll nuts and bolts to the specified torque.

Tightening torque: Refer to section RA,
{3} Check axte and suspension parts for wear, cracks or other
damage.

# Check shock absarber for oii leakage or damage.

Checking Brake Fluid Level and Leaks
H fluid level is extremely low, check brake system for leaks.

! sroo
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Checking Brake System
Check brake fluid lines and parking brake cables far proper
attachment, leaks, chafing, abrasion, deterioration, ete.

/- 1

/

SMAT3I2A

Changing Brake Fluid
1. Drain brake fluid from each air bleeder valve.
2. Refilt until new brake fluid comes out from each air bleeder
valve,
Use same procedure as in bleeding hydraulic system to refill
brake fluid.
Refer to section BR.
¢ Refilt with recommended brake flui¢ “DOT 3”,
E s Do not reuse drained brake fluid.
SBR992 e Be careful not to splash brake fluid on painted areas.

Checking Vacuum Hoses
Check wvacuum lines, connections and check valve for proper

attachment, air tightness, chafing and deterioration.

Checking Disc Brake

Check condition of disc brake components,

ROTOR
Check condition and thickness.
Minimum thickness:
CL28VA 20 mm {0.79 in)
cCL28VD 24 mm (0.94 in)
AD14vB 16 mm (0.63 in)

SMAZEGA

CALIPER
Check operation and leakage.

SMADZ2A
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Checking Disc Brake (Cont'd}

PAD
Check wear or damage.
Minimum thickness: 2 mm (0.08 in)

B
‘ A
<>

SMAZE4A

Checking Drum Brake

Check condition of drum brake components.

WHEEL CYLINDER

Check operation and leakage.

DRUM

Inner diameter Check condition and inner surface,
Drum repair limit {Inner diameter):
LT268B 261.5 mm (10.30 in)
DS268, DS25C, DS25D  265.5 mm {10.06 in)
ps22 221.5 mm {8.72 in)
Check condition of DS19HB 191.0 mm (7.52 in)

inner surface of drum.

SMA139

LINING
Check wear or damage.

Lining wear limit (Minimum thickness):
1.5 mm {0.059 in)

S5MA138

PARKING DRUM BRAKE

Adjust lining and drum as follows:

(1) Set the transfer lever in the “2H" position, Using either low
or 2nd transmission speed, drive the unloaded vehicle at
approximately 30 km/h (19 MPH) on a safe, level and dry
road.

{2} Depress the release button of the parking brake lever and pull
the lever back with a force of 98 N {10 kg, 22 1b}.

{3) While holding the lever back, continue to drive the vehicle
100 m {328 ft).

{4) Repeat steps 1 through 3 two or three times.
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Bash floar
panal
Melt sheet —

. i
Dash insulator <

SBRO0OZA

BMAD23B

SBRO324

Checking Foot Brake Pedal Operation
Check brake pedal free height, depressed height and for smooth
operation,
H: Free height
A/T 212-222mm (8.35-8.74 in)
M/T 209-219mm (8.23-8.62in)
D: Depressed height
Under force of 490 N {50 kg, 110 Ib)
with engine running
120 mm {4.72 in) or more
A: Pedai free play
1.0-3.0mm {0.039 - 0.118 in)
If necessary, adjust brake pedal free height and depressed height.
Refer to section BR.

Checking Brake Booster Function

e Depress brake pedal several times with engine off, then check
that there is no change in pedal stroke,

¢ Depress brake pedal, then start engine. If pedal goes down
slightly, operation is normal.

Checking Parking Brake
1. Puil lever with specified amount of force.
Check lever stroke and for smooth operation.
Number of notches [At pulling force of
186 N (20 kg, 44 Ib}] :
Refer to §.D.S.

2. Use adjuster to adjust lever stroke.
{1} Loosen lock nut ® , rotate adjuster @) .
{2) Tighten lock nut @) .
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Checking Tire Condition
TIRE CONDITION
o When tread wear indicators appear, replace tire with new

Tread wear indicator Tire tread ohe.
3 i
% SRS

WHD24
e Check tread and side walls for cracks, holes, separation or
damage.
e Check tire valves for air leakage.
SMAS30A

TIRE INFLATION

Tire pressure should be measured when tire is cold.

Tire pressure should be set to the specifications on the tire
placard located into the glove box.

ABNORMAL TIRE WEAR

Correct abnormal tire wear according to the chart shown below:

Conditicn

Probable cause

Corrective action Condition

Probable cause

Corrective action

® Underinflation
{both sides wear)

# Incarrect ywhee!
camber jone
side wear)

® Hard cornering

# Lack of rotation

® Measure and ad-
just pressure.

& Repair, or replace
axle and suspen-
SiOn parts.

# Reduce speed,

& Rotate tires.

Feathered edge

& |ncorrect toe

® Adjust tog-in,

Center wear

SMAI97E

® Overinfiation

» Lack of rotation

« Measure and
adjust pressure,
» Rotate tires.

Uneven wear

® Incorrect camber
or caster

» Malfuncticning
SUSPENSION

& Unbalanced wheel

o Qut-of-round
brake drum

» Othar mechanical
conditicns

» Lack of rotation

& Repair, or replace
axle and suspen-
10N parts.

® Repair, replace or,
if necessary,
reinstall.

# Balance or replace.

® Correct or replace.

# Correct or replace.

» Rotate tires.
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Tire Replacement

CAUTION:

¢ Do not mix different types of tires, such as bias, bias belted
and radial tires under any circumstances.

e When replacing a tire, use a tire of the same size and type
(Bias, Belted or Radial).

Use recommended tires and wheels.
Do not mix tires of different brands, tread patterns or
type.

& When replacing standard tires with those tires of an optional
recommended size and of different diameter, the speed-
ometer raguires to be recalibrated.

® Install road wheel using the wheel hub boss,

Wheel Nut
_ CAUTION:
For aluminum

wheels only ¢ Be careful not to smear threaded portion of bolt and nut as
well as seat of nut with oil or grease.

S AD44C

¢ Use tapered wheel nuts for both steel wheel.
s Tighten wheel nuts in crisscross fashion.

SMAALGEE

Be sure to check wheel nuts for tightness, after aluminum wheel
has been run for the first 1,000 km (600 miles} {also in case of
repairing flat tires, tire rotation, etc.).

Retighten if necessary.
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Tire Repair

CAUTION:

When replacing tire, take extra care not ta damage tire bead, rim-

flange and bead seat,

When installing tire, note the following items:

a. Instail valve core and inflate to proper pressure. Check the
locating rings of the tire to be sure they show around the
rim flanges on both sides.

b. Check valves for leakage after inflating tires.

c. Be sure to tighten valve caps firmly by hand.

WARNING:

To avoid serious personal injury, never stand over tire when

inflating it. Never inflate to a pressure greater than 40 psi {275

kPa). If beads fail to seat at that pressure, deflate the tire, lubri-

cate it again, and then reinflate it. If the tire is overinflated,
the bead might break, possibly resulting in serious personal

injury,
T Wheel Inspection
N ® Check wheel rim {especially rim flange and bead seat) for

rust, distortion, cracks or other damage.
¢ Examine wheel rim for lateral and radial runout with dial
gauge.
Average valve of right and left radial runout {B):
Lateral runout {A) and radial runout {B}:
Difference between right and left radial runout:
Refer to $.D.S.

SMA1408

* Replace wheel when any of the following conditions occur,
Bent, dented or heavily rusted

Elongated bolt holes

Excessive lateral or radial runout

Air leaks through welds

Wheel nuts will not stay tight

o on oo
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Caus Whse! static Whaea! dynamic
usk unbalance unbalangs
Symetam Whesl ram,
of R P Whasl shimmy
Yhesl shimmy
unbalance
Carrective | Balance siaticatly Balance dynamicaliy

action

Place balance
weights hare

Place balance
weighiis hers

Wheal shimmy
-

Heavy iocatian
Whea! shimmy

SMAD7S5

FRONT

' X

4 WHEELS

) - C——)

FRONT

/]

1
) —- ]

—

u |

+f

5 WHEELS

SMAD4SC

Balancing Wheels
e Adjust wheel balance using the road wheel center.
Wheel balance {Maximum allowable unbalance at
rim flange):
Refer to $.D.S.
Tire balancing weight: Refer to 5.D.8.

Tire Rotation
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Spare Tire

T-TYPE SPARE TIRE AND SMALL SIZE SPARE TIRE
The T-type/Small size spare tire is designed for emergency use
only.

The spare tire can be used repeatedly for emergency situations.
Precautions when using T-type/Smail size spare tire

Periodically check tire inflation pressure, and always keep
it at 60 psi (415 kPa) [T-type spare tire] .

¢ Periodically check tire inflation pressure, and always keep
it at 26 psi (180 kPa) [Small size spare tire] .
Do not drive vehicle at speed faster than 80 km/h {60 MPH).
The T-type/Small size spare tire is designed only for tempo-
rary use as a spare, Dismount it and keep it as a spare as
soon as the standard tire repair has heen completed.
Do not attach a tire chain.
Co not use the T-type/Small size spare tire on other cars,
Do not make a sharp turn, or apply the brake suddenly while
driving.

e As soon as the tread wear indicator becomes visible, replace
the tire with a new one,

s DMounting and dismounting to and from the road wheel
can be cartied out in the same manner as any ordinary tire,

« Use of wheel balance is unnecessary.

CAUTION:

If the vehicle is equipped with aluminum wheels, be sure to use
the wheel nuts for steel wheel on the T-type/Small size spare tire
wheel. Never use the wheel nuts for aluminum wheel on the spare
tire wheel.

The spare tire wheel may come off the axle and cause personal
injury if the wheel nuts for aluminum wheels are used.
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Checking Steering Gear and Linkage .

# Steering gear:

(1} Check gear housing for looseness, damage
or grease leakage.

{2) Check connection with steering column for
looseness.

& Steering linkage:

(1) Check ball joint, dust cover and other com-
ponent parts for looseness, wear, damage or
grease leakage.

(2) Check for missing parts {cotter pins, washer,
etc.).

SMA4428

SMAZ32E

Checking Power Steering System Fluid and Lines

e Check fluid levet, when the fluid is cold. & Check lines for proper attachment, leaks,

cracks, damage, loose connections, chafing and
deterioration.

SMA44A3R
‘ _ Checking Steering Gear

Filler plug opening .
e Check steering gear for oil level and leakage.
e Check oll level,

I A Oil fevel:
Distance "“A""
43 mm (1.69 in) or less
Be careful not to overflow gear oil when filling up.
{On vehiclel  gmassor
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Body
LUBRICATING HOOD LATCHES, LOCKS AND HINGES

Fig,

SMAB528

MA-50



CHASSIS AND BODY MAINTENANCE

Body (Cont'd)

CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTERS

Front separate

With ELR type [
Ny

{D \\ damage,

Check buckles and -
tongues for
function when
puckled and
released.

- -

for srmooth operation.,

Check anchors for
loose mounting.
— Check belts for

saat

VA

X

Check huckles and mnguei
for function when ;
buckled and released.

" ;

P

iy
/Y
™

' / ~ /

/ the same

Check anchors for
joose Mmounting.

Far front seat belt, shock
absorber type belt has been
usad.

Reaplace the belt when loop
has been pulled out and
“REPLACE BELT" is visible
because this seat belt has a
loop of webbing under the
sleeve,

r

Check buckles and
tongues far function
when buckled and
released.

Check belts for damage. — \/

Front bench seat
{Including split seat}

Check anchors fors,
|oose mounting. X

Jump seat
{King cab)

Checking items are

as the front seat,

Rear seat {WVan)
Checking items

CAUTION:

1. If the vehicle is collided or over-
turned, replace the entire belt
assembly, regardless of nature of
accident.

. if the condition of any compo-
nent of a seat belt is questionable,
do not repair seat helt, but re-
Hace it as a belt assembly.

. If webbing is cut, frayed, or
damaged, replace belt assembly.

are the same as the front seat,

4. Do not spilt drinks, ail, etc. on
inner lap helt buckle, Never oil
tongue and buckle,
Use a NISSAN genuine seat belt
assembly,
Anchor holt:
M: 35.8 -45.6 N'm
(3.65 - 4.65 kg-m,
26.4 - 33.6 ft-ib)

o,
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SERVICE DATA AND SPECIFICATIONS ($.D.S.)

INSPECTION AND
Drive belt deflection

ADJUSTMENT

Engine Maintenance
TIGHTENING TORQUE

Unit: mm (in}

Iterm N-m kg-m fth
Alternator adjuster lock 14 -17 14-17 10 -12
bolt

Pawvar stegring pump 16 - 21 16-2.1 12 -15
adjusting bolt

Idler adjuster lock nut 31-42 3.2-43 23 -3
Oil pan drain plug 29 -39 30-40 22-29
Spark plug 20 .29 20-30 14 .22

Used belt deflection Set deflec
Limit Adjusted t'°”b°jt
i deflection news he
6-8 5.7
Alternator 120487 | 594 .031)|0.20 - 0.28)
Air conditioner 9-11 7-9
compressor 16 10.63) 10.35 - 0.431({0.28 - 0.35)
E . 11-13 9-11
Power steering qil pump 17 {0671 (0.43 - 0.51)| 10,35 - 0.43)
Applied pushing force 38 N {10 kg, 22 b}

Inspect drive belt deflections when engine is cold.
If engine is hot, check deflections in 30 minutes or maore.

Qil capacity {Approximately refill capacity)

Unit; ¢ {USqt, lmp gt}

2WD AWD
4.0 34
) e h
With oil filter change @14, 341/2) (35/8, 3)
36 30
) g
Without ail filter change (3.7/8,31/8) (3.1/8,2 /8

Coolant capacity

Unit: 2 {US qt, Imp gt}

Refill capacity {Without reservoir tank)

8.9 {10-1/2,8-3/4}

Reservair tank 0.6 15/8,1/2)
Spark plug

Standard type BCPRBES-11

Hot type BCPR4ES-11

Cold type BCPRGES-11

Plug gap 1.0 - 1.1 mm (0,039 -0.043 in)
Idle’ speed

ldle speed rpm M/T: 800+50

AJST: 70080 (in D' position)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

| Z224i I

Engine Maintenance {(Cont'd)

INSPECTION AND ADJUSTMENT

Drive belt deflection

Unit: mm {in}

Idle speed

ldle spead rpm

M/T 800+60
AJT 850450 tin D" position)

Used belt deflection Set deflec.
Lot Adjusted tion of
s deflection new belt
a.-11 7-9
H .
Alternator 16 {0.63) 10.35 - 0.42} |{(0.28 - 0.25)
Air conditioner 8-10 6-8
COMmpressor 13{051) {0.31 -0.39}|(0.24 - 0.21}
Power steering oil 10-12 g-10
pump 16 10.63) (0.39-0.47)110.31 - 0.39)

Applied pushing force

98 N (10 kg, 22 Ib}

Inspect drive beht deflections when angine is cold,
If engine is hot, check deflections in 30 minutes or more,

0il capacity {Approximate refill capacity}

Unit: ¢ (US gt, lmp gt)

2WD 4WD
th oil fil h 38 4.3
With oil filter change 14, 3-3/8) 141/2, 3-3/4)
. e 3.3 3.8
Without @il filter change (3.1/2, 2.7/8) 14, 3-3/8)

Coolant capacity

Unit: £ {US gt, Imp gt}

TIGHTENING TORQUE

Item MN-m kg-m ft-lb
Atternator adjuster |ock g-11 g8-11 58-830
bolt

Power steering pump 16 - 22 16-2.2 12-16
adjusting bolt

Idter adjuster lock nut 16 -22 16-2.2 12-18
il pan drain plug 29-39 30-40 22-29
Spark plug 20 - 29 20-3.0 14 -22
Intake and exhausi valve 16 - 22 16-2.2 12 -16

pivot lock nut

Refill capacity {without reservoir tankl

8.21{(8-5/8, 7-1/4)

Reservoir tank

0.6 [5/8, 1/2}

Spark plug
Intake and Exhaust sides
Standard type BPR5ES
Hot type BPRAES
Caold type BEPRBES
Plug gap 0.8 - 0.9 mm {0.031 - 0.035 in}

Valve clearance

Unit: mm (in)

intake

0.30 {0.012}

Exhaiist

0.30 10.012)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Clutch
Unit: mm {in}
Engine
Z.engines V@ engines
Item
. 236 - 296 227 .237

Pedal height “H"*

edal heig (929 -9.69) | (894 -933)

Pedat free play “A"

1-15{0.039 - 0.059}

Front axle and front suspension

Wheel hearing preload {2WD)

Wheel bearing axial play
mm {in}

0 (o)

Wheel bearing nut
Tightening torque
N-m (kg-m, ft-ih)

34 .39
{35-4.0,25 -29)

Return angle degree 45"
Wheel bearing starting torgue
At wheel hub bolt
With new grease seal 08 .284

N ikg, Ib}

(10-29,22.-64)

With used grease seal
N Tkg, ib)

98 -23%5
10-24,22.53}

Wheel hearing preload {4WD}

Whee! bearing lock nut
Tightening torque
Nm {kg-m, ft-Ib)

78-981{6-10,58-72)

Retightening torgue aftar
loosening wheel bearing
lock nut

N-m {kg-m, ft-ik)

06-15
{0.05-0.16,04-1.1}

Axial end play mm {in) Q{Q)
Starting force at wheel!
huh bolt N (kg, |b} A
Turning angle degrees 1867 -30°
Starting force at wheel 8
hub belt . M (kg, Ibj

Wheel bearing preload at wheel

hub boht N {kg, Ib)

7.06 - 20.99

B-A

(0,72-2.14,1.59-4.72)
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SERVICE DATA AND SPECIFICATIONS {S.D.S.)
Chassis and Body Maintenance (Cont’d)

Vehicle posture {Unladen* 1)

T [A] SERVICE CHECKING SERVICE SETTING
Applied model 2WD HWD 2WD 4WD
Dimension ""H" mm fin) 108 - 118 (4.25 - 4.65) 41-51(1.81-2.01} 113x2 4512
[113+56 {4.4510.20)] [4B+5 (1.81+0.20)] (4.45+£0.08) (1.81+0.08}
WD — link spindle center
N owver link sp le center —

I\ ~,

?\__-ﬁ-——-'& 4 :
= H }‘\ )
; / ctompr bracker [0 2
-+ Z— Tension rod attaching bolt \\Q
FAGSB) SFAB3S
Wheel alignment {Unladen*1}
SERVICE CHECKING E] SERVICE SETTING
Applied model 20D awpD 2WD 4WD
=20 10 1710 —5'to0 1725
Cambi d 251307 40°'£30°
armber earee [26°+45°] [40"+45']
-23" 10 1707’ 33 . 2703 s
1307 1718'£30°
Caster degree [22':45] [1°18°-45'] 22°230
T 8720 - 9°50" 7°21" - 8°61" S Y
Kingpin inctination degree [9°05'+45'] 18°06+45°] 9% 05 =30 8°06'£30
Toe-in mm {in}
{Total toe-in) degree
2-61(0.08-0.24)
10° - 28"
1-51{0.04 - 0.20} [ 4:2 {0.16+0.08) 421 {0.16£0.04}
Radial tire 727 19°:9° 321 (0.12:0.04} 17'+6'
[ 3+2{0.92:0.08) 0-41{0-0.16)*2 17°+5' 2+1 10.08:0.04)*2
170 o -1 10'+5"
[ 22 {0.08:0.08} ]
a5+95
Side to side caster difference degree 45° or less 45" or less
Side to side camber difference  degree 457 ar less 48" or less

*1: Tankiful of fuel, radiator coclant and engine oil full. Spare tire, jack, hand tools, mats in designated positions,
*2: Van and Wagon models
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Chassis and Body Maintenance {Cont’d}

Brake
Unit: mm (in} .
Wheel and tire
Dise brake Tire inflation
Pad repair limit 2.0 {0.079} Proper tire pressures are shown on the tire placard
Rotor thickness repair limit affixed into the glove box of vehicle.
CL2BVA 20 {0.79} ' d i
when tires are
CL28vD 24 (0.041 Tire pressure should be checke
AD14VB 16 {0.63) COLD.
Trum brake
Drum inner dia, repair limit
LT26B 261.5 (10.30}
D3268, DS25C, DS25D 255.5 {10.06)
DS22 2215 (872
DS19HE _ 191.0 {7,562}
Lining wear limit 1.5 {0.059)
Pedal AT 212-222(835-874)
free height M/T 209 -219 (8.23 -8.62)
Pedal depressed height 120 {4 .72} or more
Pedal free play 1 1.0-3.0(0039-0.118)
Truck 10-12
Center laver
Parking brake | 'YP® Van & 7.9
Number of Wagon
notehes
Stick lever WD 10-12
type 4D g-11
e T Wheel Stes! Aluminum
—_— _
— s
{tem Madel WD N0 2wD, AwWD

Wheei rim {aterat rungut and radial runout

. — 0.3 (0.012) or less
mm {in}

Average value

i : . 0.5 {0.020} or less
Right and left radial runout mm {in} 0.8 {0.0313* 1 or Jess 0.8 (0.031) or less

Right and left lateral runout mm {in} 0.8 (0.021) o less -
Difference between right ar;d ieft.l;a.dial runout_ 0.5 [0.020] or less 0.2 (0.008) or lecs
mm {in}
Evnh:ailalr::lea::?i:‘r::;n;:lm rllowabte g {oz} 10 {0.35}
Tire balancing weight g oz} 5-60(0.18 -2.12}

Spacing 5 10.18])

*1: Model equipped with 6.1)x14 wheel
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance {Cont'd}
TIGHTENING TORQUE

Unit N-m kg-m ft-lb
Manual transmission

Drain and filler plugs 25 -324 25-35 18 -26
Transfer

Drain and filler plugs 25 -34 25-35 18 -256

Differantial carrier
Drain and filter plugs
{Except C200 type!

Front 39 .52 4.6 28 -43
Rear 59 .98 6-10 43 .72
Drain plug*?2 59 -98 6-10 43 .72
Filler plug*2 3g -58 4.8 29 -43
Front axle and front
suspension
Tie-rod lock nut {4WD) 78 -98 8.0-100 58 - 72
Tie-rod clamp bolt 14 - 20 1.4-20 10-14
{2WD}
Wheal nut
Single tire 118 - 147 12-156 87 - 108
Aluminum wheel 118 - 147 12-15 87 -108

*2: Model equipged with C200
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
{Kent-Moocre No.}
Tool name

Description

Engine application

VG3 Z24i

ST05015000
{ - |

Engine stand assembly
(1) ST05011000

C -
Engine stand
{(2) ST05012000

« - )

Base

Disassembling and
assembling

KV 10106500
to- )
Engine stand shaft

KV 10105001
« - )

Engine attachment

KV 10110001
« -
Engine sub-
attachment

KV10104150
t - )
Crankshaft main bearing
cap puller
(1) $T168511000
{ -
Crankshaft main
bearing puller
(2) ST16512001
{ - 1}
Adapter
8 ST16701001
¢ - )
Adapter

Remvoing main
bearing cap

ST10120000
{J24239-01})
Cylinder head bolt
wrench

Loosening and
tightening cylinder
head bolt

KV 10110600
{J33986)
Valve spring
compressor

Disassembiing and
assembling valve
components
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PREPARATION

Tool number
{Kent-Moore No.}
Tool name

Description

Engine application

VG30i

Z24i

ST12070000
{JB062)
Vaive lifter

Disassembling and
assembling vaive
components

Kv10107900
t - 1
Valve lip seal puller

Disassembling valve
lip seal

KV 10107501
L =

Valve oil seal drift

Installing valve oil
seal

KV 10110300
{ - )

Piston pin press
stand assembly
(1 Kv1i0110310
« - )
Cap

(2 KV10110330
P - )
Spacer

@ ST13030020
{ -
Press stand
{4} ST13030030
{ -
Spring

() KV10110340
¢ - 1
Drift

(6) KV10110320
{ -
Center shaft

Disassembling and
assembling piston
with connecting
rod

ST13030001
{J26366-A}
Piston pin press stand

Removing piston pin

EMO03470000
(J8037)
Piston ring compressor

{nstalling piston into
cylinder




PREPARATION

Tool number
{Kent-Moore Na.)
Toocl name

Description

Engine application

VG30i

Z24i

ST19320000
{J22700)
Qil filter wrench

Installing oil filter

KV 10105800
{J25660-C)
Chain stopper

Supporting chain
when removing
cylinder head

KV 10103950

{ - )

Valve guide reamer set

(1) $T11081000
{J25618-3}
Reamer {12.2 mm
{0.480 in)) dia.

@ ST11032000
(J25618-2}
Reamer [8.0 mm
(0.315 in}] dia.

{3) 5T11320000
{J266B18-1}
Valve guide drift

Reaming valve guide

ST11650001
( - )

Valve seat cutter set

Cutting valve seat

ST16610001
{J23907)
Pilot bushing puller

Kv10105500

{ - )

Crankshaft rear oil seal
drift

Installing crankshaft
rear oil seal

KV10111100
-

Seal cutter

Removing oil pan

WS39930000
t - )
Tube presser

Pressing the tube of
liquid gasket
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PREPARATION

COMMERCIAL SERVICE TOOLS

Engine application

Tool name Description
VG301 2240
Spark plug wrench Remaoving and
installing spark plug X
e TR
{0.83 in)
Pulley holder Holding camshaft
. pulley while tightening
8 =3 ot loosening camshaft X -
bolt
Valve seat cutter set Finishing valve seat
dimensions
X -
Piston ring expander Removing and
installing pistan ring
X —
Valve guide drift Inteka & Exhaust: .~} Removing and
A=10.5 mm A B e installing valve guide
{0.413 in) dia. =5 X -
B=686mm
{0.280 in) dia.
Valve guide reamer Intake; Reatning valve guide
D, = 7.0 mm {0,276 in} dia. {(D) of hole for
D, = 11.2 mm {0.441 in} dia. . .
Exhaust: oversize valve guide
P, = 8.0 mm (0.315 in} dis, @)
D, = 12.2 mm (0.480 in} dia.
® //’;O «
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NOTE
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OiL PAN REMOVAL AND INSTALLATION

Removal

13

# The above parts nemes ara shown on the right page.
& For Tightening torgue, refar to sections in concern.

SEM208B

WARNING:

a. Place vehicle on a flat and solid surface.

b. Place chocks at front and rear of rear wheels.

¢. You should not remove oil pan until exhaust system and
cooling system have completely cooled off.
Otherwise, you may burn yourself and/or fire may break
out in the fuel line.

d. When remove front and/or rear engine mounting belts or
nuts, lift up slightly engine for satety work.

CAUTION:

a. In lifting engine, be careful not to hit against adjacent
parts, especially against accelerator wire casing end,
brake tube and brake master cylinder.

b. For tightening torque, refer to sections AT, MT and PD.
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OIL PAN REMOVAL AND INSTALLATION

Removal (Cont’d)

VG30i Z24i

Rernoval order and points
2WD model 4WD model 2WD model 4WD model

1 Remove undercover, 0 0 Q o]

2  Drainengine oil, 0 o} 0 O

3 Remave stabilizer bracket bolts o _ _ _
(RH. & L.H.).

Remaove front propeller shatt from
frant differential carrier,

Hemnaove front drive shaft fixing
bohs {(R.H. & L.H.).

Remowve front differential carrier
member bolt (R.H. & L.H.}.

Remove front differential carrier
fixing bolts and support it.

Remove front differential carrier
bleeder hose,

Remove front suspension cross-
member,

10 Remove differential front mounting _ o
bolts (R.H, & L.H.). B

11  Remove front differential carrier., - 8] - -

Remowve front differential carrier
12 i - 0 — -
mounting bracket,

13 Remove idler arm. s} O — —

14 Remove starter motor, ] 8] - —

Remowe transmission to rear engine
1%  mounting bracket nuts - 0 — (8]
{RH. & L.H}

Remove engine mounting bolts or
18 nuts (RH. & LH.). B ° B ©

17 Remove engine gussets. 0 9] - —

Lift up engine,

18 If necessary, disconnect exhaust - O — Q
tube.
19  Remove oil pan, « * " ®

* Refer to next page.
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OIL PAN REMOVAL AND INSTALLATION

For example: VG30i
@ @ @ g @ ®
e N

@@ B @ ©® O O

Loosen in numerical order, SEMO04B

SEMEB4A

SEM3S0B

@ . Sealing point

SEMB948|

Removal (Cont’d)
1. Remove oil pan bolts.

2. Remove cil pan.
(1) Insert Tool between cylinder block and oil pan.
® Do not drive seal cutter into oil pump or rear oil seal

retainer portion, or aluminum mating face will be damaged.
¢ Do not insert screwdriver, or oll pan flange will be
deformed.

{2) Slide Tool by tapping its side with a hammer, and remove oil
pan.

Installation

1. Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

& Also remove traces of liquid gasket from mating surface of
cylinder block.

2. Apply seaiant to oil pump gasket and rear oil seal retainer
gasket. (VG30i)
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OIL PAN REMOVAL AND INSTALLATION

Tube presser

SEM3518

Cut here.

Liquid gasket

SLCO06

Groove

Bolt hole

7 mm (0,28 in}

—
»

inner
sicle

SEM209B

Installation (Cont'd)

3. Apply a continuous bead of liquid gasket to making surface
of ¢il pan.
® Use Genuine Liquid Gasket or equivalent.

® Be sure liquid gasket is 3.5 to 4.5 mm {0.138 to 0.177 in)
wide.

4. Apply liquid gasket to inner sealing surface instead of

surface where there is no groove at bolt hole.
® Afttaching should be done within 5 minutes after coating.

o

Install oil pan.
& Install bolts/nuts in their reverse order of removal.
® Wait at least 30 minutes before refilling engine with oil.
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ENGINE REMOVAL AND INSTALLATION

4

{4.2 -5.3, 30 - 38)

{6.9-8.9,50-64)

(4.2 -5.3, 30 . 38)

() &8 - 87

[ 41-52

WD model

s
-~ \::\\ .._.-!____ )
[0] 68-57(6.9-89,50.64) — 25 o

AT model

{6.9-8.9,50 - 64}

[0 68 .87

[ 41-52(4.2-5.3,30 - 38)

(32-43,23-31)

[ 31.42

[ 31-42(32.43,23 .31}ﬁ
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ENGINE REMOVAL AND INSTALLATION
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ENGINE REMOVAL AND INSTALLATION

/x The above parts names are
12 13 1b shown on page EM-16.
18
SEMOB5E
WARNING:
a. Place vehicle on a flat and solid surface.

b.
c.

@

Place chocks at front and back of rear wheels.

Do not remove engine until exhaust system has com-
pletely cooled off.

Otherwise, you may burn yourself and/or fire may break
out in the fuel line.

For safety during subsequent steps, the tension of wires
should be slackened against the engine.

Before disconnecting fuel hose, release fuel pressure from
fuel line.

Refer to “Releasing Fuel Pressure” in section EF & EC.
Before removing front axle from transmission, place
safety stands under designated front supporting points.
Refer to Gl section tfor lifting points and towing.

Be sure to hoist engine and transmission in a safe manner.

For engines not equipped with engine slingers, attach
proper slingers and boits described in PARTS CATALOG.
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ENGINE REMOVAL AND INSTALLATION

CAUTION:

& When lifting engine, be careful not to strike adjacent parts,
especially the accelerator wire casing, brake lines, and
brake master cylinder.

¢ Do not loesen front engine mounting insulator cover
Do not loosen, securing nuts,

When cover is removed, damper cit flows out and mount-
ing insulator will not function.

For tightening torque, refer to sections AT, MT and PD.
For AWD model, sealant should be applied between engine
and transmission.

Refer to section MT.

SER312
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ENGINE REMOVAL AND INSTALLATION

[ N-m kg-m, fi-Ib)

Rermoval order and points 2WD model 4WD mode) Remarks
1 Drain engine oil and coolant. 0 (o] @ 29 -39 (3.0-4.0,22-29)
[} Radiator
2 Hemove radiater with shroud and cooting fan, Q o zr;:lif::::a-no.a‘ 2.2-29)
6-10{06-1.0,43-7.2}
3 Remove undercaver, ] ] :DJ 3-410.3-04,22 -29)
4 Remave A/C compressor and P/5S pump, o o] —
5§ Remowve starter motor - o] [DJ 29-39{3.0-4.0, 22 -29}
6 Disconnect harness from starter motor. o} - -
7 Disconnect exhaust manifold from exhaust front tube, 0 Q M 26-361{27-3.7,20-27}
8 Rermove frant exhaust tube. o] o} H 31-42(3.2-43, 23-31)
9 Disconnect front propeiler shaft from front ditferential carrier, — o] IUJ 39-44{4.0-45,629-33)
10 Remove frant drive shaft fixing bolts (R.H. & L.H.}. - 0 [ 34-44(35-45,25-33)
[q Carrier boits
Remove front differential carrier fixing bolts and remave — O 68 - 87 16.9 - 8.8, 50 - 64}

H frant differential carrier member, Member bolts

54 .64 (5.5 - B.E, 40 - 47}

12 Remaove differential frant mounting bolts (R.H. & L.H.). - o M 68 - 87 (6.9 - 8.9, 80 - 64)
13 Rerove transmission to rear engine mounting bracket nuts. — o] FJJ 41-5214.2-5.3, 30 - 38}
14 Remove frant engine mounting bolts (R.H. & L.H.). - 0 [0 31-42(32-43,23-31)
15  Lift up engine. — 0 -
16 Remove front differential carrier, - 4] —
17 Disconnect rear propeller shaft from transmission, o} - Refer to PD section.
18 Remove transmission to rear enging mounting bracket bolts. O — [UJ 41-52(42-53,30-38)
19  Remove transmission member, 0 —
[T Bolt length 16 or 256 mm
(0,63 or 0.98 in}
20 Remove engine to transmission fixing bolts. - c 20-39 (2.0-40, 22 - 28
QOthers
39-49 (4.0 -5.0,29 - 36}
21  Remowe front engine mounting bolts {R.H. & LH.). ¢] - ﬂ 31-42(3.2-43,23-31}
22 Hang onand carriy out engine, Q o} -

Install engine in reverse order of removal.
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ENGINE COMPONENTS — Outer Parts

A.H. exhaust
manifald

manifold cover

|

) ) ) ) J
% |
R.H., exbaust
manifold sub-cover /
!

Qil filtar
Alternator
drive belt
Qil filter stud

[ { -
ﬂ 14-17 >
(1.4-1.7,10-12)—

) Nmikgm, fi-lo)
SEMO01B
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ENGINE COMPONENTS — Outer Parts

Spark plug

{J12-18
7V 28,913
Mixture heater High-tension
E.G.R. control cable

Electro injection unit
[ 24-17
24-28,17 .20} d
[J16- 20 N S
{1 B8-2012- 14:" valve

Water outiet &—(-)18-23
\ o® 13 18-23
) N 13-17)

=
Gasket 63

— Distributor

Intake manifold
5-86
= {05-0.6,
= 36-43)
S— 0Q-ring Q

1z -20 i
{12-2.0,9-14)

II

Gasket Q—\

{For 4WD model}
Water pump

Rubber seal @

RPNy
S S
GasketQ
)16 -21
16-21,

E.G.R. tube

correct order.

Water purmp
{For 2WD] \<‘5 B !
@{% .
Exhaust manifold
Loosen and tighten in

!

/ 0] 18 - 22
18-22,

13 - 16)

!
|
1

Iri-—,»'%.l.\.r'. e

H : N-m (ka-m, ft-lb}
SEMQD2B

® Use new gaskets, O-ring and brazen washers.
® As for tightening order of exhaust manifolds
and collector, refer to CYLINDER HEAD.
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CHECKING COMPRESSION PRESSURE

Wrench with @ magnet
to hold spark plug

S

16 mm
10.63 in} )
SEMZ94A

A
Suitable adapter i
[Length: About 360 mm

{14.17 in}] SEM237A

Measurement of Compression Pressure

IS

Warm up engine.

Turn ignition switch off.

Removal all spark plugs.

Disconnect distributor center cable.

Release fuel pressure.

Refer to “Releasing Fuel Pressure” in section EF & EC.

Attach a compression tester to No. 1 cylinder.

Depress accelerator pedal fully to keep throttle valve wide
open.

Crank the engine and read the highest gauge indication.
Always use a fully-charged battery to obtain specified

engine revolution.
Compression pressure:
kPa (kg/cm’, psi}/rpm
Standard
1,196 (12.2, 173)/300
Minimum
883 (9.0, 128)/300
Difference limit between cylinders
98 (1.0, 14)/300
Repeat the measurement on each cylinder as shown above.

. If cylinder compression in one or more cylinders is low, pour

a smali amount of engine oil into cylinders through the spark
plug holes and retest compression.

If adding oil helps the compression, piston rings may be
woern or damaged. If so, replace the piston rings after
checking piston.

If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. {(Refer
to 8.0.8.). If the valve or valve seat is damaged exces-
sively, replace them.

if compression in any two adjacent cylinders is low and if
adding cil does not help the compression, there is leak-
age past the gasket surface. If so, replace cylinder head
gasket.

EM-19



VG30i

TIMING BELT
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TIMING BELT

Removal

1. Remove radiator shroud, fan and pulleys.
Refer to ENGINE COOLING SYSTEM — Radiator (section
LC).

2. Drain coolant from radiater and remove water pump hose.

Be careful not to spilt coolant on drive belts.

3. Remove all spark plugs.

4. Remove the following belis.

@ Power steering drive beit

® Compressor drive belt

® Alternator drive belt

5. Remove suction pipe bracket of coolant and lower hose
from suction pipe.

6. Remove all spark plugs.

7. Set No. 1 cylinder at T.D.C. on its compression stroke.
Timing indicator 8. Remove idier bracket of the compressor drive belt and
crankshaft pulley.

9. Remove front upper and lower belt covers,

W Crankshaft pulley
timing rmark

No. 1 cylinder at T.D.C.
|II ‘I.IIII
ol

Distributor rotor position
SEMB30A

10. Loosen timing belt tensioner nut, turn tensioner, and then
remove timing belt.
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TIMING BELT

VG30i

Inspection

Visually check the condition of the timing belt.
Replace if any abnormality is found.

{tem to check

Problem

Cause

Tooth is broken/
tooth root is
cracked.

® Camshaft jamming
® Distributor jamming

® Damaged camshaft/crankshaft oil seal

SEM394A
Back surface is ® Tensioner jamming
cracked/worn. )
® Overheated engine
® |nterference with belt cover
SEM395A

Side surface is worn.

® Belt carners are worn and round.

® Wicks are frayed and coming out.  gpmagsa

® |mproper installation of belt

® Malfunctioning crankshaft pulley plate/
timing belt plate

Teeth are worn,

Rotating direction

¢ Canvas on tooth face is worn down.

® Canvas on tooth is fluffy, rubber layer is
worn down and faded white, or weft is

worn down and invisible. SEM397A

® Poor belt cover sealing

® Coolant leakage at water pump

¢ Camshaft not functioning properly
® Distributor not functioning properly

& Excessive belt tension

Qil/Cootant or water is
stuck to belt.

#® Poor oil sealing of each oil seal
® Coolant leakage at water pump

® Poor belt cover sealing
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TIMING BELT

[ va3oi |

SEM558

Rear

SEMZ41 A sprocket

belt cover = Aligning marks

bt

X
e 7 L LM
zé%} Aligning Ng . 1 cylinder

Crankshaft timmgx' Oil pump

 Camshaft
sprocket

marks st top dead cend

in compression
stroke

_ | Hook tensionar sprin97

Arrow A
SEM243A

__{z J)jl ,:.I.:I
. ( /’I."
v

\
SEMB294A

marks
./

Camshaft -
sprockeat
(R.H.)

sprocket
SEMZA2A

No. 1 cylinder at T.D.C.

Aligning

ter

in compression stroke

Inspection {(Cont’'d)

BELT TENSIONER AND TENSIONER SPRING

1. Check belt tensioner for smogth turning.
2. Check condition of tensioner spring.

Installation

1. Confirm that No. 1 cylinder is set ai T.D.C. on its compres-

sion stroke.

2. Install tensioner and tensioner spring.

Iif stud is once removed, apply locking sealant to threads of

stud betore installing.

3. Turn tensioner fully clockwise with hexagon wrench, and

temporarily tighten lock nut.

4. Set timing belt.

{1) Align white lines on timing belt with punchmarks on

camshaft sprockets and crankshaft sprocket.
{2) Point arrow on timing beit toward front belt cover.

Number of teeth (reference):

Number of timing belt teeth 133
Number of Between L.H. and R.H. camshaft sprockets 40
teeth between Between L_H. camshaft sprocket and 43

timing marks crankshaft timing sprocket
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TIMING BELT

Camshaft Camshaft
sprcu:l»:et_.-J sprocket
(R.H) {L.H)
98 N
{10 kg, 22 ib) .
. Timing belt

Tensioner pulley

Crankshaft-

sprocket SEMS37B

Crankshaft
sprocket

7 T
Tensionerj

pulley

Feeler gauge o

iming belt

Width: 12.7 mm

500 inl

Feeler gauge Thickness:
23&4"35 !

0.0138 in)
SEMBBEE

N.G. N.G. oK.

Cranksha
sprocket

ft

SEMBEBOB

Installation {(Cont’d)

5. Loosen tensioner fock nut, keeping tensioner steady with a
hexagon wrench.

6. Turn tensioner 70 to 80 degrees clockwise with hexagon
wrench, and temporarily tighten lock nut.

7. Turn crankshaft clockwise 2 or 3 times, then slowly set No.
1 cylinder at T.D.C. on its compression stroke.

8. Push middle of timing belt between R.H. camshaft sprocket
and tensioner pulley with force of 98 N (10 kg, 22 1b).

9. Loosen tensioner lock nut, keeping tensioner steady with a
hexagon wrench.

10. Set feeler gauge as shown in the figure which is 0.35 mm
(0.0138 in) thick and 12.7 mm (0.500 in) wide.

11. Turn crankshaft clockwise, and set feeler gauge as shown in
the figure.

® Timing belt will move about 2.5 teeth.

12. Tighten tensioner lock nut, keeping tensioner steady with a
hexagan wrench.
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TIMING BELT

Installation (Cont’d}

13. Turn crankshaft clockwise or counterclockwise, and remove
feeler gauge.

14, Turn crankshaft clockwise 2 or 3 times, then siowly set No.
1 cylinder at T.D.C. on its compression stroke.

15. Install lower and upper belt covers.

Belt caver front {upper)

Parts tightenad
with baits

Ty S I & .
Bolt & (6 pes.) 0. 2G| 1L 23
HPNTY Slhin
Aubbar washer By
| Ccmpmsnr bracket
Belt covar
front {lower}
Balt B {1 pe.} B Warer pump
Rubber washar mounting bokt
Belt cover front
{lower}
— Watsr pump
mounting balt

FLE. 08| Cylinder head

Tightenad parts Section

. Bal € {4 pes.)
E%ﬁ}ell caver irear}
15,18, 47, 18 | 15,18, 15,78 -
Bolt A {7 pes.) -

Aubber washar LUt g“:’z.d nuts

Balt cover from 13 bﬂ.;\d, head

tupper} i3 Water outhet

Belt cover {rear)
Belt cover front (lawer) Walded nut {4 pes.}

SEM243A
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CYLINDER HEAD

Exhaust (1-3(01-03,07-22—__

AL o]~ T&r (o]~ ToH [ — LM, rocker cover

‘ R.H. eylinder L.H. eylinder ’
head front head front [DJ 18 - 22

{t8-22,13-16)—
- L 3

Intake J' Intake rocker
shaft ,
Be sure 1o align
cut portion to
cylinder head

Hydraulic
Y valve lifter

,

. Valve collet
.

. //--
é Valve spring retainer

R

; @_,_. —-Duter valve spring
sDring'*\ §7tnner valve spring

Extiaust

cker shaft ——-
Bolt rocker shatt seat b@h__“_'Valve ait seal Q
M8 with washer% Washer @ — )
e ‘-\ '\.@_%_H_ ——Valve guide
5 k T Valva seat

“—Quter spring seat

\\._ ‘\—;Exhaust valve
k Bolt

"‘\ Cylinder head rear cover

\ ‘—Rear cover gasket Q
~[3) 78 -88 (8.0 - 9.0, 58 - 65)

1
 Camshaft locate plate

R.H. rocker-__
caver

R.H. cylinder--"
head assembly

Camshaft front—
oil seal

L.H. eylinder head

Gasket 8

£

Cylinder black

[: Nem lkg-m, ftdb)

SEM210B
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CYLINDER HEAD

CAUTION:

® When installing sliding parts such as rocker arms, cam-
shaft and oil seal, be sure to apply new engine oil on their
sliding surfaces.

& When tightening cylinder head bolts and rocker shaft bolts,
apply new engine oil to the thread portions and seat
surfaces of bolts,

@ If a hydraulic valve lifter is kept on its side, there is a risk
of air entering it. After removal, always set hydraulic valve
lifter straight up, or when laying it on its side, have it soak
in new engine oil.

® Do not disassemble hydraulic valve lifter.

& Afttach tags to valve lifters so as not to mix them up.

SEMB70B

Removal
1. Remove timing belt.
Refer to “Removal”’ of TIMING BELT.

2. Drain coolant by removing drain plug on left side of cylinder
block.

3. Remove air cleaner and remove intake manifold with injec-
“fion body.

Before removing intake manifold, be sure to drain coolant

removing drain plug on cylinder block.

4. Remove power steering pump bracket.

% Power stet:ing\:;\h)g:J (If [f ‘ (@

pump bracket SEM2534
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CYLINDER HEAD

Compressor
bracket

SEMBS1 A

KFor L.H. cylinder head For R.H. cylinder head

ENGINE FRONT
Loosen in numerical order,
SEME264

R.H. exhaust manifold

Front

SEM304A

SEM2594 frant

Removal (Cont’d)

5. Remove camshaft pulleys and rear timing cover securing
bolts.
6. Remove compressor and rocker covers.

7. Remove cylinder head with exhaust manifold.
¢ Head warpage or cracking could result from removing in

incorrect order.
@ Cylinder head bolts should be loosened in two or three
steps.

Disassembly
1. Remove exhaust manifolds from cylinder head.

2. Remove rocker shafts with rocker arms.
Bolts should be loosened in two or three steps.

3. Remove hydraulic valve lifters and lifter guide.
® Hold hydraulic valve lifters with wire so that they will not

drop from lifter guide.

4. Remove oil seal and camshaft.

5. Remove valve cemponents with Tool.
Tool: KV10110600 {J33986)

6. Remove valve oil seals.
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CYLINDER HEAD

SEMBE8A

SEEERRNC)

Valve guide

Walve

SEMBOOA

SEMVS1A

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:
Less than 0.1 mm (0.004 in)

If beyond the specified limit, replace it or resurface it.
Resurfacing limit:

The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A”
Amount of cylinder block resurfacing is “8”
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)

After resurfacing the cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, the cylinder head must be
replaced,

Nominal cylinder head height:

106.8 - 107.2 mm (4.205 - 4.220 in)

VALVE GUIDE CLEARANCE
1. Measure valve deflection in a parallel direction with rocker
arm. (Valve and valve guide mostly wear in this direction.)
Valve deflection limit (Dial gauge reading):
0.20 mm (0.0079 in}

2. If it exceeds the limit, check valve 1o valve guide clearance.
(1) Measure valve stem diameter "“d" and valve guide inner
diameter.
(2) Check that clearance is within the specification.
Valve to valve guide clearance limit:
0.10 mm (0.0039 in)
{3) If it exceeds the limit, replace valve or valve guide.
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CYLINDER HEAD VG30i

SEMOOBA

S5EM271A

o~
SEM27ZA

Inspection (Cont’d)
VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 150 to 160°C
{302 to 320°F).

2. Drive out valve guide with a press [under a 20 kN (2 ton, 2.2
US ton, 2.0 Imp ton) pressure] or hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
{for service parts):
Intake
11.175 - 11.196 mm {0.4400 - 0.4408 in)
Exhaust

12.175 - 12.196 mm (0.4793 - 0.4802 in)

4. Heat cylinder head to 150 to 160°C {302 to 320°F) and
press service valve guide ontc cylinder head.
Tapping length “L":
13.2 - 13.4 mm {0.520 - 0.528 in)

5. Ream valve guide.
Finished size:
Intake
7.000 - 7.018 mm (6.2756 - 0.2763 in)
Exhaust

8.000 - 8.018 mm (0.3150 - 0.3157 in}
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CYLINDER HEAD | VG30i I

SEMZ6ERA

Recess diameter

U

SEM798A

SEMODO8A

SEMB92B

Inspection (Con’d)
VALVE SEATS

Check valve seats for any evidence of pitting at valve contact
surface, and reseat or replace if it has worn out excessively.
¢ Before repairing valve seats, check valve and valve guide

for wear. If they have worn, replace them, Then correct
valve seat.
@ Cut with both hands to uniform the cutting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS
1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.
2. Ream cylinder head recess.
Reaming bore for service valve seat
[Oversize 0.5 mm (0.020 in}]:
Intake
44.500 - 44.516 mm (1.7520 - 1.7526 in)
Exhaust
37.500 - 37.516 mm (1.4764 - 1.4770 in)

Reaming should be done to the coencentric circles to valve
guide center so that valve seat will have the correct fit.

3. Heat cylinder head to 150 to 160°C (302 to 320°F).
4. Press fit valve seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S.D.5.

6. After cutting, lap valve seat with an abrasive compound.

7. Check valve seating condition.

Intake Exhaust
Seat face angle "o degree 45 45
Contacting width “W*' mm [in] 1.75 {0.0689) 1.7 {0.067}
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CYLINDER HEAD

Inspection (Cont’d)
CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT END PLAY
1. Install camshaft and locate plate in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard 0.03 - 0.06 mm {0.0012 - 0.0024 in)

SEMB29B
3. K it is out of the specified range, select thickness of
camshaft locate plate to obtain the standard specified end
wiw End play piay,
7 Example:
M| Ben When camshaft end play is 0.08 mm (0.0031 in) with shim (2},
IEJ replace shim (Z; with shim 3} to set the end play at 0.05 mm
(0.0020 in).
Camshaft Locate plate
Unit: mem (in) 0.03 0.06
B 0.02 {0.0012) (0.0024)
[T t0.000m T T
| H
Engine
(- e rear side
oo Na A B
:::ktlgca“onidentification Punched
mark identification
mark
SEMB308B

CAMSHAFT JOURNAL CLEARANCE

SEMBI3B
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CYLINDER HEAD

SEMBT7DA

SEM758A

SEMBATA

SEMB72B

Inspection {Cont’d)
1. Measure the inner diameter of camshaft bearing.
Standard inner diameter:

® 47.000 - 47.025 mm (1.8504 - 1.8514 in)
42.500 - 42.525 mm (1.6732 - 1.6742 in}
© 48.000 - 48.025 mm (1.8898 - 1.8907 in)

2. Measure the outer diameter of camshaft journal.
Standard cuter diameter:

@ 46.920 - 46.940 mm (1.8472 - 1,8480 in)
@& 42.420 - 42.440 mm (1.6701 - 1.6709 in)
© 47.920 - 47.940 mm (1.8866 - 1.8874 in)

3. If the clearance exceeds the limit, replace camshaft and/or
cylinder head.
Camshatft journal clearance limit:

0.15 mm (0.0059 in)

CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journai.
Runout (Total indicator reading):

Limit 0.10 mm (0.0039 in)
2. If it exceeds the limit, replace camshaft.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:

39,537 - 39.727 mm (1.5566 - 1.5641 in)
Cam wear limit:
0.15 mm (0.0059 in)
2. If wear is beyond the limit, replace camshaft.

CAMSHAFT SPROCKET RUNOUT

1. Install sprocket on camshaft.
2. Measure camshaft sprocket runout.
Runout (Total indicator reading):

Limit 0.1 mm (0.004 in)
3. If it exceeds the limit, replace camshaft sprocket.
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CYLINDER HEAD VG30i

T (Margin thickness)

SEMI188A

SEM2B8BA

1

EMI13

SEM269A

SEM759A,

Inspection (Cont’d)
VALVE DIMENSIONS

1. Check dimensions in each valve. For dimensions, refer tg
S.D.5.

2. When valve head has been worn down to 0.5 mm {0.020 in)
in margin thickness, replace the valve.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or

less.

VALVE SPRING SQUARENESS
1. Measure “8" dimension.
Qut-of-square:
Outer
lLess than 2.2 mm (0.087 in)
inner
Less than 1.9 mm (0.075 in)
2. if it exceeds the iimit, replace spring.

VALVE SPRING PRESSURE HEIGHT
Check valve spring pressure height.
Pressure height: mm/N {mm/kg, in/lb)
Standard
Outer  30.0/523.7 (30.0/53.4, 1.181/117.7)
Inner 25.0/255.0 (25.0/26.0, 0.984/57.3)
Limit _
Quter  30.0/462.9 (30.0/47.2, 1.181/104.1)
Inner 25.0/225.6 {25.0/23.0, 0.984/50.7)

HYDRAULIC VALVE LIFTER
1. Check contact and sliding surfaces for wear or scraiches.

2. Check diameter of a valve lifter.
Quter diameter:

15.947 - 15.957 mm (0.6278 - 0.6282 in)
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CYLINDER HEAD VG30i

SEMTE1A

SEM7GZ4A
z:) Wide pitch
% Narrow pitch
Cylinder head side SEMBIAB

Inspection (Cont'd)
3. Check valve lifter guide inner diameter.
inner diameter:
16.000 - 16.013 mm (0.6299 - 0.6304 in)
Standard clearance between valve lifter and lifter guide:
0.043 - 0.066 mm (0.0017 - 0.0026 in)

4. Check hydraulic valve lifter.

(1} Push plunger forcefully with your finger.

® Be sure to check it with rocker arm in its free position
(not on the lobe}.

(2) If valve lifter moves more than 1 mm (0.04 in), air may be
inside of it.

(3) Bleed air off by running engine at 1,000 rpm under no-load
for about 10 minutes.

(4) If hydraulic valve lifters are stili noisy, reptace them and
bleed air off again in the same manner as in step (3).

ROCKER SHAFT AND ROCKER ARM

1. Check rocker shafts for scratches, seizure and wear.
2. Check outer diameter of rocker shaft.
Diameter mm (in}:
17.979 - 18.000 (0.7078 - 0.7087)

3. Check inner diameter of rocker arm.
Diameter mm (in):
18.007 - 18.028 {0.7089 - 0.7098)
Rocker arm to shaft clearance mm (in):
0.007 - 0.049 (0.0003 - 0.0019)

Assembly

1. Install valve component parts.

® Always use new valve oil seal. Refer to OIL SEAL RE-
PLACEMENT.

@ Before installing valve oil seal, install inner valve spring
seat.

¢ Install outer valve spring (uneven pitch type) with its
narrow pitch side toward cylinder head side.
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CYLINDER HEAD

Knock pin-7

SEMB34B

‘ R.H. cylinder L.H. cylinder
head frant head front
Intake
SEMBA5E

Algring
marks

SEMB3GB

Assembly (Cont’d)

2. Install camshafts, locate plates and cylinder head rear
covers.

® Set knock pin of camshaft at the top.

3. Install valve iifters into valve lifter guide.

& Assemble valve lifters to their originat position and hold all
valve lifters with wire to prevent lifters from falling off.

& After installing them, remove the wire.

Install rocker shafts with rocker arms.

Tighten bolts gradually in two or three stages.

Before tightening, be sure to set camshaft lobe at the
position where lobe is not lifted.

(1) Set No. 1 piston at T.D.C. on its compression stroke and
tighten rocker shaft bolis for No. 2, No. 4 and No. 6
cylinders.

{2) Set No. 4 piston at T.D.C. on its compression stroke and
tighten rocker shaft bolts for No. 1, No. 3 and No. 5
cylinders.

5. Install exhaust manifold to cylinder head in reverse order of
removal.

" n

Installation

1. Set No. 1 cylinder at T.D.C. on its compression stroke as
follows:

(1) Align crankshaft sprocket aligning mark with mark on oil
pump hody.

(2) Confirm that knock pin on camshaft is set at the top.
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CYLINDER HEAD

Installatlon {Cont’d)
Install cylinder head with new gasket.
o Be sure to install washers between bolts and cylinder

head.
Cylinder head bolt washer e Do not rotate crankshait and camshaft separately, or
( 1 r 1 valves will hit piston heads.
\ 4
Cylinder head side
SEM8BT7TA
R.H, side 1 3. Tighten cylinder head bolts in numerical order using
No.1 Nq;f _ Ne.5 ST10120000 (J24239-01).
/@ff"‘ <},.®4‘“\;"'('<,©f“‘*ﬁ@.‘_ & Tightening procedure.
W ° 06 6o R (1) Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).
o ’ | (2) Tighten all bolts to 59 N.m (6.0 kg-m, 43 ft-Ib).
| g” & % % % . g (3) Loosen all bolts completely.
'-:-_\I :@; f\,\t;g ﬁ?,\.\éf /J (4) Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-lb).
LH sid:e\:: N N (5) Tighten all bolts {o 54 to 64 N-m (5.5 to 6.5 kg-m, 40 to 47
T N SN ft-lb) or if you have an angle wrench, turn all bolts 60 to 65
M @\\_J}/ /}9?{\:__.\ degrees clockwise.
@ e @ (9; ) g\| e Bolts for (1), 5), 12 and 33 are Ionger than the others.
|42 @ & 13 Lz 127 mm (5.00 in) for &, G}, (@ and @
U o oo o o) L:: 106 mm (4.17 in) for others

No. 2 No. 4 o.
c L; !
vlinder . T {
/4 - ‘
| (B

SEM91EB

4, Install rear belt cover and camshaft sprocket.

Aligning—._ Stamped identification mark ® R'.H. camshaft sprocket and L.H. camshaft sprocket are
mark e different parts. Be sure to install them in the correct
' positions.
\ Identification mark 8
R.H. camshafs sprocket R3 0°53’
L..H. camshaft sprocket L3 _3%27

SEM30N3A

5. Install timing belt and adjust belt tension.
Refer {o “Installation” of TIMING BELT.
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CYLINDER HEAD

Installation (Cont’d)

6. Install intake manifold.
¢ Tighten manifold bolts and nuts in two or three stages in

reverse order of removal.

7. Install exhaust manifolds and connecting tube.
¢ Tighten manifold bolts in reverse order of removal.

= SEMO74B

8. Install distributar.

Distriputor drive gear - . ‘ .
(1) Align mark on shaft with protrusive mark on housing.

-Mark on shaft

Mark or housing
{protruding}

Mark on housing

{indented)
SEMB3VE
\ ! Rotor head position (2) After installing, confirm that distributor rotor head is set as
{No. 1 cylinder at T.D.C)) shown in the figure.

SEMBG69A
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OIL SEAL REPLACEMENT I VG30i

Engine .
inside

Qil seal Iip—\

Engine
outside

Dust seal lip

SEM715A

SEMB26A

SEMS27A

OIL SEAL INSTALLING DIRECTION

CAMSHAFT OIL SEAL

1. Remove timing belt.

2. Remove camshaft sprocket,

3. Remove camshaft oil seal.

Be careful not to scratch camshatt.

4. Apply engine oil to camshaft oil seal and install it using
suitable tool.

FRONT OIL SEAL

1. Remove timing belt and crankshaft sprocket.
2. Remove oil pump assembly.
3. Remove front oil seal from oil pump body.

4. Apply engine oil 1¢ new oil seal and install it using suitable
tool.

REAR OIL SEAL

1. Remove flywheel/drive plate.
2. Remove rear oil seal retainer,
3. Remove rear oil seal from retainer.
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OIL SEAL REPLACEMENT

4. Apply engine oit to oil seal and install it using suitable tool.
5. Install rear oil seal retainer with a new gasket to cylinder
block.

SEmMB28A

VALVE OIL SEAL

1. Remove rocker cover.

2. Remove rocker shaft assembly and valve lifters with valve
lifter guide.

3. Remove valve springs and valve oil seal.

& Piston concerned should be set at T.D.C. to prevent valve
from falling off.

& When removing intake side valve oil seal, use Tool.

& When removing exbaust side vaive oil seal, pull it cut with
pliers.

SEM285A

4. Apply engine oil to new valve oil seal and install it.
& Before installing vatve oil seal, install inner valve spring seat.
7% KV10107501 & When installing intake side valve oil seal, use special service

t =] tool.
- {For intake valve
SEM&66A
[ & When installing exhaust side valve oil seal, set it by hand.
Valve 9 ®
oil seal
2.3
{0.091)
inner valve
spring seat
1 1
1.0
{0.039)
Unit: mm {in} SEM287A
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ENGINE OVERHAUL

For 4WD maodel
—[O)16-21
(16-2.1,12-15}

[D)4-8(04-08 29-528)
Qil Jevel gauge —\

N
4.8 Cil strainer g
(04 -0.8,2.9-5.8)
Cylinder block— .

Rear oil seal retainer
() 98- 108
(10- 11,
72 - 80}

Qil pump assembly
{For 2WD model)

For 4WD model

L
{Far 2WD

) modet}

Oil pump assembiy (1.6-2.1, iI strainer
12 -16) =

\Flmheel or
.

. drive plate
\ Rear plate

{For 4WD mode|,

sealant shoutd be

applied,
Ses MT section.}

Piston rings
Piston

™ Rear plate cover

-
“‘“‘x& .
Main bearing

Piston pin Ny
Snep ring €03 _.\{@» Q=
Connection rod — Select suitable thickness of
bushing B4 1] main bearing.
Connecting rod A
Refer to Gasket GB

# Assermbly ' ——

() 90 -100 (9.2 - 10.2, 67 - 74}

Tighten or {oosen in
two or three stages,  Gasket @

7-8
2 (0.7-0.8,5.1- 58— é

For 4WD model
&— 1) 2039 3.0 -4.0,22 - 29)

/ ) 1y
/@ Seal rubber -
/ {29 -39
‘)-8 (3.0 - 4.0, 22 - 29)
(0.7 - 0.8,
5.1- 5.8}

&= . Apply sealant.
[OJ : N-m {kg-m, ft-lo}

SEM203B
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ENGINE OVERHAUL

VG30i

SEMI0BA

Piston heatier

SEMB77B

SEM3T1A

-

SEM 1488

CAUTION;

® When installing sliding parts such as bearings and pistons,
be sure to apply engine oil on the sliding surfaces.

@ Place the removed parts such as bearings and bearing
caps in their proper order and direction.

¢ When tightening connecting rod bolis and main bearing
cap bolts, apply engine oil to the thread portion of bolts
and seating surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

oA Wi

™~

Place engine on work stand.

Remove timing belt.

Drain coolant and remove water pump.
Drain oil.

Remove oit pan and oil pump.

Remove cylinder head,

Remove pistons.

When disassembling piston and connecting rod, remove
snap ring first, then heat piston to 60 to 70°C (140 to 158°F)
or use piston pin press stand at room temperature.

Remove bearing cap and crankshaft.

Inspection
PISTON AND PISTON PIN CLEARANCE

1.

Measure inner diameter of piston pin hole “dp’.
Standard diameter “dp’’:

20.969 - 20.981 mm (0.8255 - 0.8260 in)
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ENGINE OVERHAUL VG30i

Inspection (Cont'd)
2. Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp”:
20.971 - 20.983 mm (0.8256 - 0.8261 in)

3. Calculate piston pin clearance.
dp - Dp = -06.008 to 0.004 mm (-0.0003 to 0.0002 in)

If it exceeds the limit, replace piston assembly with pin.

|
Micrometer L

SEME21B

PISTON RING SIDE CLEARANCE

N.G. Side clearance:
Top ring
y ; 0.040 - 0.073 mm (0.0016 - 0.0029 in)
Faeler ™,
gauge 2nd ring
O.K. 0.030 - 0.063 mm (0.0012 - 0.0025 in)
Oil ring

0.015 - 0.190 mm (0.0006 - 0.0075 in)
Max. limit of side clearance: 0.1 mm {0.004 in)
If out of specification, replace piston/piston pin assembly.

SEMDZ4A

PISTON RING GAP
Standard ring gap:

Piston
Press-fit

Top ring

.21 - 0.44 mm (0.0083 - 0.0173 in)
2nd ring

0.18 - 0.44 mm {0.0071 - 0.0173 in)
Qil ring

0.20 - 0.76 mm (0.0079 - 0.0299 in)
_ Max. limit of ring gap:
point SEMB228 1.0 mm (0.039 in)

Measuring

if out of specification, replace piston ring. If gap still exceeds
the limit even with a new ring, rebore the cylinder and use
oversized piston/piston ring assembly.

Refer to S.D.S.

Upper main bearing o 3+ °: With oil groove BEARING CLEARANCE
Ne. 2" ﬁ“\\ A Method A {Using dial gauge & micrometer)
\

No. 3" ﬁ{% FHONT Main bearing

1. Set main bearings in their proper positions on cylinder block

and main bearing cap.
Q Na, 1

Lower main bearing
SEM327 A
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ENGINE OVERHAUL

Inspection {Cont’d)

2. Install main bearing cap to cylinder block.

Tighten all bolts in correct order in twe or three stages.
3. Measure inner diameter “A™ of main journal.

SEMBOSA

4. Measure outer diameter “Dm" of crankshaft main journal.
5. Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard: 0.028 - 0.055 mm (0.0011 - 0.0022 in)
Limit: 0.090 mm {0.0035 in)

If it exceeds the limit, replace the bearing.
If the clearance cannot be adjusted within the standard with

any bearing, grind crankshaft journal and use undersized
bearing.

~No

Connecting rod bearing (Big end)

1. Install connecting rod bearing t¢ connecting rod and cap.
2. Install connecting red cap to connecting rod.

Tighten bolts to the specified torque,

3. Measure inner diameter "G’ of bearing.

Measure outer diameter “Dp™ of crankshaft pin journal.
Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C - Dp
Standard: 0.014 - 0.054 mm (0.0006 - 0.0021 in}
Limit: 0,090 mm {0.0035 In)
6. If it exceeds the limit, replace the bearing.
7. If the clearance cannot be adjusted within the standard with

any bearing, grind crankshaft journal and use undersized
bearing.

o

Method B (Using plastigage)
CAUTION:

¢ Do not turn crankshaft or connecting rod while the plasti-
gage is being inserted.

& When bearing clearance exceeds the specified limit, en-
sure that the proper bearing has been installed. Then if
excessive bearing clearance exists, use thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.
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ENGINE OVERHAUL

Inspection (Cont’d)
Main bearing clearance:
Standard
0.028 - 0.055 mm (0.0011 - 0.0022 in)
Limit
0.090 mm (0.0035 in)
Connecting rod bearing clearance:
Standard
0.014 - 0.054 mm (0.0006 - 0.0021 in)
Limit
0.090 mm (0.0035 in)
CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter “C" of bushing.

SEMI151B

2. Measure outer diameter “Dp"” of piston pin,
3. Calcutate connecting rod bushing clearance.
C - Dp = 0.005 - 0.017 mm (0.0002 - 0.0007 in)

If it exceeds the limit, replace connecting rod assembly
and/or piston set with pin.

Micrometer

SEMO02A

REPLACEMENT OF CONNECTING ROD SMALL END

BUSHING
1. Drive in the small end bushing until it is flush with the end
surface of the rod.

Be sure to align the oil holes.
2. After driving in the small end bushing, ream the bushing.
Small end bushing inside diameter:
Finished size
20.982 - 20.994 mm (0.8261 - 0.8265 in)

T

SEMOB2A
CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit 0.1 mm {0.004 in)
per 100 mm (3.94 in) length
if it exceeds the limii, replace connecting rod assembly.
SEM?EOE
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ENGINE OVERHAUL

fom——
fa— )

P

Taper :
Qut-of-round : X — ¥

A—B

S5EM316A

SEM 1844

SEM3184

o

Warpage of surface:
Less than 0.1 mm {0.004 in)

SEM109C

Inspection (Cont'd)
CRANKSHAFT

1. Check crankshafi journals for score, bias, wear or cracks,
2. With a micrometer, measure journals for taper and out-of-
round.
Qut-of-round {X-Y):
Less than 0.005 mm (0.0002 in)
Taper (A-B):
Less than 0.005 mm (0.0002 in)

a. When grinding crank pin and crank journal, measure “L”
dimension in fillet roli. Make sure the measurements
exceed the specified limit. If the measurements are within
the specified limit, do not regrind.

L: More than 0.13 mm (0.0051 in)
Do not grind off fillet roll.

c. Refer to $.D.S. for grinding crankshaft and available

service parts.

3. Measure crankshaft runout.
Runout T..R. (Total Indicator Reading):

Less than 0.10 mm {0.0039 in)

CYLINDER BLOCK DISTORTION AND WEAR

1. Clean upper face of cylinder block and measure the distor-
tion.
Limit:
0.10 mm (0.0039 in)

2. If out of specification, resurface it.
The resurfacing limit is determined by the cylinder head
resurfacing in engine.
Amount of cylinder head resurfacing is “A”

Amount of cylinder block resurfacing is “B”
The maximum limit is as follows:
A + B = 0.2 mm {0.008 in)
Nominal cylinder block height from crankshaft cen-
ter:
227,651+ 0,05 mm (8.9626 + 0.0020 in)
3. i necessary, replace cylinder block.
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ENGINE OVERHAUL

Unit: mm {in}
SEM321A

. “
\%_(_‘3 T~ 2
P

L=

Piston grade number

SEMI816

Inspection (Cont’d)
PISTON-TO-BORE CLEARANCE
1. Using a bore gauge,
out-cf-round or taper.
Standard inner diameter:
87.00 - 87.05 mm (3.4252 - 3.4272 in)
Refer to $.D.S.
Cut-of-round {(X—Y}:
Limit 0.015 mm (0.0006 in)
Taper {A-B-C):
Limit 0.015 mm {0.0006 in)

If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.

2. Check for scratches or seizure. If seizure is found, hone it

measure cylinder bore for wear,

& If either cylinder block or piston is replaced with a new

one, select piston of the same grade number punched on
cylinder block upper surface.

3. Measure piston skirt diameter.
Piston diameter “A":

Refer to S.D.S.
Measuring point “a” {Distance from the bottom):
20 mm (0.79 in)

4. Check that piston-to-bore clearance is within the specifica-
tion.

Piston-to-bore clearance “B”:
0.025 - 0.045 mm {0.0010 - 0.0018 in)
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ENGINE OVERHAUL

SEM325A

Inspection (Cont'd)

5.

Determine piston oversize according to amount of cylinder
wear.

Oversize pistons are available for service. Refer to S.D.S.

6.

@®

10.

Cylinder size is determined by adding piston-to-bore clear-
ance to piston diameter “A".
Rebored size calculation:
D=A+B-C = A + [0.005 to 0.025 mm
(0.0002 to 0.0010 inj]

where,

D: Bored diameter

A: Piston diameter as measured

B: Piston-to-bore clearance

C: Hening allowance 0.02 mm (0.0008 in)
Install main bearing caps, and tighten to the specified torque
to prevent distortion of ¢ylinder bores in final assembly.
Cut cylinder bores.
When any cylinder needs boring, all other cylinders must
also be bored.
Do not cut too much out of the cylinder bore at a time.
Cut only 0.05 mm (0.0020 in) or so in diameter at a time,
Hone the cylinders to obtain specified piston-to-bore clear-

ance.
Measure the finished cylinder bore for out-of-round and

taper.
Measurement should be done after cylinder bore cools

down.

Using feeler gauge
When pulling feeler gauge straight upward, measure the ex-
tracting force. It is recommended that piston and cylinder be

heated to 20°C (68°F).

Feeler gauge thickness:
0.04 mm (0.0016 in)
Extracting force:
20-147 N (0.2 - 15 kg, 0.4 - 3.3 Ib)

FLYWHEEL RUNOQUT

Runout (Total indicator reading):
Flywheel
Less than 0.15 mm (0.0059 in)
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ENGINE OVERHAUL

Assembly
PISTON

1. Install a new snap ring on one side of the piston pin hole.

Tt
SEMI1GER
Front mark .———
Engine front
Gil hote
Cylinder
—number
SEMB37B

Gl ring ' * Top ring
expander ® Qil ring

&1 % . upper rail
Frant f

-

' % % ' Qil ring
2nd ring lower rail
SEM 1608

No. 1 journal
grade number No. 4

Ne¢. 4 journal
No. 3 grade number
No. 2 SEM1678

Heat piston to 60 to 70°C {140 to 158°F} and assemble
piston, piston pin, connecting rod and new snap ring.

Align the direction of piston and connecting rod.
Numbers stamped on connecting rod and cap correspond
to each cylinder.

After assembly, make sure piston swings smoothly.

Sel piston rings as shown.

If crankshaft, cylinder block and main bearings are replaced
with new ones, it is necessary to select thickness of main
bearings as follows:

Grade number of each cylinder block main journal is
punched on the respective cylinder block.

Grade number of each crankshaft main journal is punched
on the respective crankshaft.
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ENGINE OVERHAUL VG30i

Assembly (Cont’d)

¢. Select main bearing with suitable thickness according to the
following table.

Main bearing grade number:

Main journal
Crankshaft grade number 0 ! 2
journal grade number
0 0 1 2
1 1 2 3
2 2 3 4

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2
=3

5. If crankshaft, cylinder block or main bearing is reused again,
measure main bearing clearance.

Upper main bearing No.1+ ©+With oil groove CRANKSHAFT
Mo. 2% ~ 1. Set main bearings in their proper positions on cylinder block

No. 3* PHONT and main bearing cap
No. 4 _ & & Confirm that correct main bearings are used. Refer to
q”\
\

%\\ h j “Inspection”.

No. 1

, No. 2

Lower main bearing
No. 4 SEM327A
2. Install crankshaft and main bearing caps and tighten bolts to
']‘-‘IIQ“"“F_.%%/ the specified torque.

# Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial
direction.

& Tighten bearing cap bolts gradually in two or three stages.
Start with the center bearing and move outward sequen-
tially.

® After securing bearing cap bolts, make sure crankshaft

SEMB1DA turns smoothly by hand.
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ENGINE OVERHAUL

SEMI1G9B

EMO3470000
{JBO37)
or suitable tool

SEMG20

SEMS12A

Assembly (Cont’d)
3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.05 - 0.17 mm (0.0020 - 0.0067 in}
Limit
0.30 mm (0.0118 in)
If beyond the limit, replace bearing with a new one.

4. Install connecting rod bearings in connecting rods and

connecting rod caps.
® Confirm that correct bearings are used. Refer to “Inspec-

tion™.
@ Install bearings so that ¢il hole in connecting rod aligns with
oil hole of bearing.

5. Install pistons with connecting rods.
(1) Install them into corresponding cylinders with Tool.
@ Be careful not to scratch cylinder wall by connecting rod.

® Arrange so that front mark on piston head faces toward
frent of engine.

{2) Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts to the specified
torque.

[(: Connecting rod bearing cap nut

(1) Tighten to 14 to 16 N-m
{1.4 to 1.6 kg-m, 10 to 12 ft-Ib).

{2) Tighten to 38 {0 44 N-m
(3.9 to 4.5 kg-m, 28 to 33 ft-Ib) or if you have
an angle wrench, tighten bolts 60 to 65
degrees clockwise.

6. Measure connecting rod side clearance.
Connecting rod side clearance:

Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.40 mm (0.0157 in)
Iif beyond the limit, replace connecting rod and/or crankshaft.
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ENGINE OVERHAUL

Assembly (Cont’d)

REPLACING PILOT BUSHING
1. Remove pilot bushing (M/T} or piiot convertor (A/T),

5T16610001
{J23907)

or suitable
tool

2. Install pilot bushing (M/T} or pilot convertor (A/T).

Crankshaft side

M/T AT ke
SEM1638
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Unit: kPa {kg/fcm?, psilfrpm

Cylinder arrangament W6
. Compression pressure
Displacement em? {euind 2,960 {180.62) Sfandafd pressur 1.196 (12.2, 173)/360
Bore and Stroke mm (inl 87 x 831(3.43x3.27 Minimum 883 (9.0, 128)/300
Differential limit between
Valve arrangement OHC,
e eylinders 98 (1.0, 14)/300

Firing order 1-2.34-5-6
Number of piston rings

Comegression 2

Qil 1
Number of main bearings 4
Compression ratio 2.0

Cylinder number

FRONT SEM7I3A
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SERVICE DATA AND SPECIFICATIONS (8.D.S.)

VG30i

Inspection and Adjustment

CYLINDER HEAD

Unit: mm (in)

Valve spring

Outer 51.2 {2.0186)
Free height mm {in)
Inner 44.9 {1.736)
Outer 30.0/523.7
Pressure height {30.0/52.4, 1.181/11 2.7
mmiN {mm/kg, inflb) 26.0/256.0
Inner 125.0/26 .0, 0.984/57.3}
Cuter 2.2 (0087}
Qut-ofsguare mm {in)
Inner 1.9 (0.075)

Hydraulic valve lifter

Unit: mm lin)

Standard Limit
. . Less than
Head surface distartion 0.05 (0.0020) 0.1 {0.004)
Height
] =
Height {nominall
107+0.2 mm
¥ {4.213+0.008 in}
SEMOBZEB
VALVE

Lipit: mm {in}

T Margin thickness)

F?TF:’E?

SEM1BR

Valve head diameter "D
Intake 42.0-422 (1654 - 1661

Exhaust 35.0-35.2 (1.378 - 1.386)

Valve length “L"
Intake 125.3-125.9 14933 - 4.957)

Exhaust 124.2-124.8 (4.880¢ - 4.913]

Yalve stem diameter “d"
Intake 6.965 - 6.980{0.2742 - 0.2748)

Exhaust 7.945 - 7.960 (0.3128 - 0.3134)

Valve seat angle "o’
i k.
ntake 46715 - 45°45'
Exhaust

Valve margin "'T"
Intake 1.310.051}

Exhaust 1.5 {0.059}

Valve margin “T"' limit Marg than 0.5 {0.020)

W
alve stem end surface Less than 0.2 (0.008)

grinding iwmit

Valve clearance
Intake 0{0)
Exhaust (0}

Lifter outside cdiameter

Lifter guide inside diameter

Clearance between lifter and
fifter guide

15947 - 15.957
{06278 - 0.6282)

16.000 - 16.013
{0.6299 - 0.6304)

0.043 - 0.066
{0.0017 - 0.0026)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

VG30i

Inspection and Adjustment {Cont’d)

Intake valve seat

Valve guide
Unit; mm {in
Stancard Service
Valve guide
tak 11.023-11.033  11.223-11.234
o M3KE  (0.4340- 0.4344) (0.4418-0.4423)
uter
diametec b 12.023-12.034  12.223.12.234
xhaust  (54733.0.4738) {0.4812-0.4817)
Valve guide
\nner ntak 7.000 - 7.018
; ake 40.2756 - 0.2763)
diameter
[Finished et 8.000 -8.018
sizel] {0.3150 - 0.3157)
otk 10.975-10.996  11.175-11.196
Cylinder head  Mtee {0.4321 - 0.4329)  (0.4400 - 0.4408)
valve guide hole
diameter Exhaust 11.9756 - 11.996 12175 -12.196
xhaust 10 4715.04723)  (0.4793 - 0.4802)
Itk 0.0%7 - 0.059
Interference ntaxe {0.0011 - 0.0023)
fit of valve
quide E 0.027 - 0.059
xhaust {0.0011 - 0.0023)
Standard Max, tolerance
Intoke 0.020 - 0.053
Stem to guide {0.0008 - 0.0021) 0,10 10,0039
clearance 0.040 - 0.073
Exhaust

{0.0018 - 0.0029)

Yalve deflgction
limit -

0.20 {(0.0079

Rocker shaft and rocker arm

Unit: mm jinl

Rocker shaft

Standard

1.75
(0.0689)

416-418
[~-——— {1,638 - 1.648) dia.

Oversize (0.5 {0.0201]

2-05
R?03013 .0.0200 | 44 500 - 44.516 {1.7520 - 1.75286) dia,
195 V Cylinder head

{0.0689)

A 45"
n

416-418
- —— (1,638 - 1.646} dia,

Unit: mm {in} SEM755A
Exhaust valve seat
Standard

. 15°

7
1.7 (0.067}

325 -32.7

45° \/

e——{1.280 - 1.287) dia.

344 -346
{1.354 - 1.362) dia.———

Cuter diameter

Rocker arm

Inner diameter

Clearance between rocker arm
and rocker shaft

17.979 - 18.000
{0.7078 - 0.7087)

18.007 - 18.028
{0.7089 - 0.7098)

0.007 - 0.049 {0.0003 - 0,0019}

QOversize [0.5 {0.020)]

R0O.3-05
{0.012 - 0.020}

-~ ),

37.500 - 37.616 (1.4764 - 1.4770) dia,

1.7 (D.067}

Cylinder head

45"\/

Unit: mm {in)

34.4 - 34.6 (1.354 - 1.362) dia.

SEM7564
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

VG30i

Available piston

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Unit: mm (in}

Piston ring

Unit: mm (in)

LI

=]

SEM391B

Standard
Grade No. 1
Grade No. 2
Piston Grade No. 3
skirt Grade No. 4
diam- Grade No. &
ater

AT 0.25 (0.0098]) -
oversize (Service}

0.50 (0.0197}
oversize {Service)

B6.966 - B6.975 (3.4238 - 3.4242)
86.975 - 86.985 (3.4242 - 3.4246}
86.985 - 86,995 (3.4246 - 3.4250}
86.995 - 87.005 (34250 - 3.4254)
87.005 - 87.015 {3.4254 - 3.4268)

87.215 - 87.265 (3.4337 - 3.4356)

87.465 - 87.515 (3.4436 - 3.4465}

“a" dimension

20 {0.79)

Piston pin hole diameter

20.969 - 20.981 (0.8265 - 0.B260)

Piston clearance to
cylinder block

0.025 - 0.045 (0.0010 - 0.0018}

Standard Limit
Side ciearance
T 0.040 - (.073
op [0.0016 - 0.0029)
0.1 (0.004)
ond 0.030 - 0.063
n {0.0012 - 0.0025}
o; 0.015 - 0.180 -
il (0.0006 - 0.0075)
Ring gap
; 0.2t - 0.44
op {0.0083 - 0.0173)
2nd 0.18 - 0.44 1.0 {0.039)
{0.0071 - 0.0173)
T 0.20 - 0.76
©il {rail ring} {0.0079 - 0.0298}
Piston pin

Unit: men {in)

Piston pin outer diameter

20.971 - 20.983 {0.8256 - 0.8261)

Interference fit of
pistan pin to piston

—0.008 to 0.004 (—0.0003 to 0.0002)

Piston pin to connecting
rod bush clearance

0.005 - 0.017 {0.0002 - 0.0007}

*Values measured at ambient temperature of 20°C (68°F}

CONNECTING ROD

Unit: mm {in)

Center distance

154,10 - 154.20 {6.0669 - 6.070%)

Bend, torsion [per 100
{3.94}]
Limit

0.10 (0.0039)

Pistan pin bushing
inner diamater®

20,982 - 20,994 (0.8261 - 0.8265)

Connecting rod big end
inner diameter

53.000 - 53.012 {2.0866 - 2.0871)

Side clearance
Standard
Limit

(.20 - 0.35 (0.0079 - 0.0138)
0.401(0.0157}

* After instaliing in connecting rod
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CAMSHAFT AND CAMSHAFT BEARING

Inspection and Adjustment (Cont’d)

= T.0.C

WValve timing
Unit: mm (in}

&
pé
A
O
its
&
Q
A
8 EM 120
Unit: degres
a b c e f
SEMB92B 248" 248° 10° 58° 10° 58°
Standard Max. tolerance CYLINDER BLOCK Upit: mm (in)
X
Camshaft journal to 0.045 - 0,090
bearing clearance {0.0018 - 0.0035) 0.15 10.0055}
Inner diameter of @ 1 47.000 - 47.02%
camshaft bearing {1,8504 - 1.8514) B
B : 42.500- 42,525
{1.6732 - 1.6742) N
© : 48,000 - 48.025
{1.8898 - 1.8907) N
Outer diameter of @ 1 46.920 - 46.940
camshaft journal {1.84772 - 1.8480) -
' 42.420- 42.440 SEM3214
{1.6701 - 1.6709) Surface flatness
@ T 47.920 - 47.940 Standard Less than 9.03 {0.0012})
{1.8866 - 1.8874] N Limit 0.10 (0.0039)
Camshatt runout Less than Height (nominal} 227.65:0.05 (8.9626+0.0020)
[T.LR.*) 0.04 (0,0016] 0.1 (0,004 Cylinder bore
Inner diarmetear
0.03 - 0,06 Standard
Camshaft end play -
{0.0012 - 0.0024) Grade Na. 1 87.000 - 87.010 {2.4262 - 3.4256}
Grade No, 2 87.010 - 87.020 {3.4256 - 3.4260)
Grade No. 3 87.020 - 87.030 {3.4260 - 3.4264)
Grade No. 4 87.030 - 87.040 {3.4264 - 3.4268)
Grade No. & 87.040 - B7.050 {34268 - 3.4272}
Wear limit 0.20 {0.0079)
Out-of-round {X-Y} Less than 0.015 {0.0006)
EME71 Taper (A-B-C) Less than 0,015 {0.0006)
Cam height “A” N!ain journal inner
intake diameter
Exhaust 39.637 - 39,727 {1.5566 - 1.6641) Grade No, § 66.645 - 66.654 (2.6238 - 2.6242)
Grade No. 1 B66.654 - 66 663 (2.6242 - 2.6245}
Wear limit of cam 0.15 (0.0059} Grade No. 2 66.663 - 66.672 (2.6245 - 2 6249}

height

*Total indicatar reading

Ditference in inner
diameter between cylinders
Standard

Wear limit

Feeler gauge extracting
farce N {kg, Ib}
[with gauge thick ness
0.04 mm (0.0016 in]]

Less than 0.05 (0.0020)

(.20 {0.0079)

20-1471{02-15,04-3.3)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CRANKSHAFT

Inspection and Adjustment {Cont’d)

Unit: mm {in)

AVAILABLE MAIN BEARING

l

Main journai dia. “Dm’
Grade No. 0

Grade No. 1
Grade N, 2

Pin journal dia. “Dp"
Center distance “r"

Gut-ofround (X-Y)
Standard

Taper {A-B)
Standard

Rupout [T.LR.]
Standard

Free end play
Standard

Limit

62.967 - 62.975 {2.4790 - 2.4793)
62.959 - 62,967 (24787 - 24790
62.951 - 62.959 12.4784 - 2.4787)

49,955 - 49.974 {1.9667 - 1.9675}

41.5 {1.634)
Less than 0.0056 {0.0002}
Less than 0.005 (3.0002}
Less than 0.10 (0.0039)

0.05 - 0.17 (0.0020 - 0.0067}
0.30(0.0118)

Upper main bearing
{With oil groove) No. 1*

*: With oil groove

No. 4 Lower rmain bearing
{Without ail groovel

S5EM327 A

P=1

SEMB45

Out-of-round XY

Taper

A-B

EM715

No. 1 main bearing

Grade Thickness T Width "“W" Identification
number mm {in) mrn {in} color
1.817 - 1.821
0 {0.0715 - 0.0717) Black
] 1.821-1.825 b
0.0717 - 0.0719) rown
5 1.825 - 1.829 225 Green
{0.0719 - 0.0720) {0.886!
1.829 - 1,833
3 (0.0720 - 0.0722) Vellow
1.833.1.837
4 {0.0722 - 0.0723) Blue
No, 2 and 3 main bearing
Grade Thickness "' T Width “W' Identification
number mm {in} mm {in} color
1.817 - 1.821
0 10,0715 -0.0717} Black
: 1.821 - 1.825 5
{0.0717 - 0.0719) rown
19.0
1.825 . 1.829
2 {0.0719 - 0.0720} (0.748} Green
1.829 - 1.833
3 (0.0720 - 0.0722} Yellow
a 1.833-1.837 Blue

{0.0722 - 0.0723}
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

No. 4 main bearing

Inspection and Adjustment {Cont’'d)
MISCELLANEOUS COMPONENTS

Unit: mm {in)

Less than 015 {0 0059}

Less than 0,1 {0.004)

Unit: mm {in

Grade Thickness " T" Identification
number mm (in} color
Flywheel
1.817 - 1.821 Runout {T.ILR.]
¢ (0.0715-0.0717) Black
Camshaft sprocket
1.821-1.828 Runout [T $R.]
! {0.0717 - 0.0719) Brown
1.825-1.829
2 Green
10.0719 - 0.0720} Bearing clearance
1.829 - 1.833
3 (0.0720 - 0.0722) vellow
(0.0722-0.0723)
Limit

Connecting rod bearing
clearance

Main bearing 0.25 mm (0.0098 in) undersize

Unit: mm {in}

Thickness T

1.948 - 1.956 (0.0767 - 0.077%}

Standard

Limit

0.028 - 0.055 {0.0011 - G.0022)
0.090 (0.0035)

0.014 - 0.064 {0.0006 - 0.0021)
0.090 {0.0D35)

AVAILABLE CONNECTING ROD BEARING
Connecting rod bearing undersize

Unit: mm {in)

Crank pin journzl diameter “‘Dp"”

Standard

Undersize
0.028 {0.003%}
0.121{0.0047)
0.25 (0.0098}

49.955 - 49,974 |1.9867 - 1.9675}

49.881 - 49.894 (1.9638 - 1.9643)
49.841 - 49.854 (1.9622 - 1.9628)
49.711 - 49.724 (1.9571 - 1 9576}
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

[ ve3oi |

ENGINE OUTER PARTS

Tightening Torque

ENGINE PARTS

Unit N-m kg-m ftlb Linit N-m kg-rm ft-lb
Intake manifeld bolt 16 - 20 1.6-20 12-14 Rocker cover 1-3 0.1-03 0.7-22
Intake manifeld nut 24 -271 24-28 17 - 20 Tensioner nut 43 -58 44-59 32-43
Thermal transmitter 15-20 15-2.0 11 -14 Belt cover 1.8 0.3-0.5 22.36
haust manifold 18 -22 1.8-2.2 -
E:h:u: connecting tube 22 -27 22-28 :Z - ;2 Rocker shaft 18-22 18-22 13-18
Crankshaft pulley 123.132  125-.135 90-98 Camshaft pulley 78-88  80-90  58-65
Water inlet 16 - 21 16-241 12-16 Cylinder head Refer to “installation” of CYLINDER HEAD.
P.C.V. valve 29-39 3.0-40 22.29 Camshaft locate plate 78 -88 86-90 8 - 65
Distributor bolt 49-59 05-06 36-43 Water pump i6-21 16-2.1 12-15
;:I’::rnamr adjusting bar 14 -17 1.4-17 10-12 Drain plug (Ol pan) 29 .39 3.0-40 22.729
£.G.R. control valve 18-23  18-23  13-17 Ol pan 7-8 07-08  5.1-58
E.G.R. tube 34 -44 35-45 35.33 Qil pump regulator valve 39-69 40-7.0 29-51
Temperature sensor 12-16 1.2-18 9-12 Qil pump securing belts 7-8 0.7-08 5.1-58
Starter motor 30-38 3.1-37 22.-27 22-29 2.2-3.0 16-22
Qil strainer 16 - 21 1.6-2.1 12-15
Oil strainer bracket 4-8 04-08 29-58
Flywheel 98 - 108 10-11 72-80
Rear oit seal retainer 6-7 06-0.7 43-5.1
Connecting rod Reter to “Installation” of ENGINE
OVERHALUL.
Main bearing cap 80 - 100 8.2-10.2 67 -74
Water drain plug 34 -44 315-456 25-33
Spark plug 20-29 2.0-3.0 14 - 22
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ENGINE COMPONENTS —Outer Parts—

Injection hody

@”‘13“'2“'8'9"3’_\@ /

Water temperature sensor —

Thermostat

Water outlet —

X 10-13

{10-1.3,7 -SIL

TV
o
& Oil pressure
‘ switch
il filter
[ 2a.59
{4.0 -6.0,
29 -43)
Adjusting bar—  Ajternator
s 11
{08-1.1,

5.8-8.0]
o

7

PJ M6
4-101{0.4-1.0,
Mi‘?'?'m [0 118157
16 (1.0-16,  12-18,
10160 e

% _
\\},
>

Qii pump

E.

(0] 34-44(35-45,25-33)

G.R. control valve
P.CW. valve

P.C.V. tube—

(e

Alternator
bracket

Distributor

Distributor support

Qil pump drive spindle

Idler pulley
{(With air conditioner)

() 36-501(3.7-5.1, 27 -

[ i1-15(11-15,8-11

EM-61

' / Exhaust manifold
) ~

il leve! gauge

& 16-21
1.6-2.,
12 - 15)

: KIUJ 36 .60 {3.7 - 5.1, 27 - 37)

O 69-78

{7.0-8.0,51 .58}

Air conditioner compressor

O -

N-m {kg-m ft-Ib)
SEM1E4R



CHECKING COMPRESSION PRESSURE

SEM113B

1. Warm up engine.
2. Remove all spark plugs.
Use a suitable plug wrench.

3. Disconnect distributor harness connector,

4. Attach a suitable compression tester,

5. Depress accelerator pedal to fully open throttle,
6. Crank engine and read gauge indication.
Compression pressure:
kPa {kg/cm?®, psi} at 3560 rpm
Standard
1,196 {12.2, 173)
Minimum
902 (9.2, 131}
Differential limit between cylinders:
kPa (kg/cm?, psi) at 350 rpm
98 {1.0, 14)

7. If cylinder compression in one or more cylinders is low,
pour a small amount of engine cil into cylinders through

the spark plug holes and retest compression.

# |If adding oil helps the compression pressure, chances are

that piston rings are worn or damaged.

e [f pressure stays low, valve may be sticking or seating im-

properly.

e |f cylinder compression in any two adjacent cylinders is low,
and if adding oil does not help the compression, there is leak-

age past the gasket surface.
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TIMING CHAIN

(ary wby) un )

BYSHUERIY

Q 183586 1903 U014
{91L- L8
‘oL - ZL)

£51 - 8LE ﬂDu

Aajnd 1jeysyuesn

1BWMOIYY PO

183190 405 1By URID

Q |eas Jio uolg

43A00 JU014

Jougisual wieyy

201 ._OUC__}Q 1‘\% ) / e m_u_:m uieyn

Q 193586 peay JapuljAD

pesy JapullAd

HeYsweD

(91l - £8 ‘9L -2V}
tsi-gv [

18300405 3JEYSWIED

ujeyd Bumn |

SEM4S5C

‘peay uolsid Jy [Im saAjBA
asnesaq Ajelesedas 1JEYSWED PUB HYEeYSHUERID 318104 10U op ‘weyd Buiwl Suraowal 1ayyy 0

“393004ds Jjeyswiea pue 1aX904ds 1yeysHurid uo yew yound pue ureyd Buswiy uo 10jo2 saajis ubly g
"@){041S UOISSAIdLIOD U “7"(]"] IE 18s S| J3pUIAD | "ON 1Y) waijuos ‘uieys Gunwi fuljjeisul aiojeg e

‘NOILNVYD

EM-63



TIMING CHAIN —Removal—

T. Drain coolant from radiator.

Be careful not to spili coolant on drive belts,
2. Remove radiator.

Refer to section LC,

3. Remove cooling fan.

4. Remove the following belts.
& Power steering drive belt

A 8-11(08-1.1,5.8-80) » Compressor drive belt

e Alternator drive belt

[ 16-22016-2.2,12-18)

P/S ail pump

_/ Adjust.
[ 16 -22(1.6-2.2,12-16)

1 : Nem ikg-m, ft-Ib) SEM196B

h. Set No. 1 cylinder at T.D.C. on its compression stroke,
as the distributor rotor points in the direction shown in
the figure.

SEM197B

- GEM198B
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TIMING CHAIN —Removal—

e I

SEM202C

Remove the following parts.

¢ Power steering pump, idler pulley and power steering
brackets

Compressor idler pulley

Crankshaft pulley

Oil pump with pump drive spindle

Rocker cover

Remove oil pan. (Refer to OIL PAN REMOVAL AND

INSTALLATION.)
Remove front cover. Be careful not to damage cylinder head

gasket,
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TIMING CHAIN —Removal—

Z24i

Camshaft
sprocket

Chain
guide

Chain
tensioner

Crankshaft
sprocket

SEMA45EC

9. Remove the following parts,
e Chain tensioner
¢ Chain guides
e Timing chain and sprocket
¢ Qil thrower, oil pump drive gear and crankshaft sprocket
Carefully remove chain tensioner, Otherwise, spring may fall
into oil pan.
After removing timing chain, do not rotate crankshaft and
camshaft separately, because valves will hit piston head.
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TIMING CHAIN —Inspection— | 224 I

Check for damage and excessive wear at roller links. Replace if
necessary.

Wear—/ SEM4E7C
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TIMING CHAIN —Installation—

1. Confirm that No, 1 cylinder is set at T.D.C. on its com-
pression stroke.

SEM1978

2. Install crankshaft sprocket, oil pump drive gear and oil
thrower.
a. Make sure that the mating marks of crankshaft sprocket
face the engine front.
b. Install oil pump drive gear so that large chamfered inner
faces rearward.

SEMOD90B

3. Install cam sprocket and timing chain.
a. Set timing chain by aligning its mating marks with
those of crankshaft sprocket and camshaft sprocket.
b. Camshaft sprocket should be installed by fitting the
knock pin of camshaft into its No. 2 hole. And No. 2
timing mark must also be used.

Carn sprocket

Crank sprocket

® : Punch mark

SEMOB9R

4. Tighten camshaft sprocket bolt.
[ : Camshaft sprocket bolt
118 - 157 N-m
{12 - 16 kg-m, 87 - 116 ft-Ib}

EM-68



TIMING CHAIN —Installation—

3! assembly

.= Chain tensioner [~/ Bl

il i ,:L ,:}\' |

m/[() int

SEM202C

P Apply liquid

gasket,

Rubber plug

SEM111B

B. Install chain guide and chain tensioner.
@ : Chain guide and chain tensioner bolt
6-10N-m
(0.6 - 1.0 kg-m, 4.3 - 7.2 ft-{b)
& When installing chain guide, move chain guide in direction
that gives strain to chain.

» Adjust the protrusion of chain tensioner spindie to 0 mm
{0 in} with slack side chain guide.

6. Apply sealant to upper and lower portions of front cover.
Remove excess sealant,
7. Apply lithium grease to sealing lip of crankshaft oil seal.

8. Install front cover.
Be careful not to damage cylinder head gasket,
3 : Frontcover bolt

Size M8
10 - 16 N-m
{1.0-1.6 kg-m, 7 - 12 ft-Ib)

Size M6
4 -10 N-m
(0.4 - 1.0 kg-m, 2.9 - 7.2 ft-Ib}

9. Apply liquid gasket to sealing point of cylinder head and
install rubber plug. {Refer to page EM-85.)
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TIMING CHAIN —Installation—

Crankshaft pulley bolt

Crankshaft puiley

SEM120B

»
ik

Punch mark

il hole

SEMi21B

SEMZ068B

10. Install o0il pan, (Refer to OIL PAN REMOVAL AND
INSTALLATION.)
@ : Qil pan bolt
6.3-83N-m
{0.64 - 0.85 kg-m, 4.6 - 6.1 ft-ib)
11. Install cranksahft pulley.
[ : Crankshaft pulley bolt
118 - 157 N.m

(12 - 16 kg-m, 87 - 116 ft-Ib}

12. Install oil pump and distributor driving spindle in front cover.
B : 11-15N.m
{1.1- 1.5 kg-m, 8 - 11 ft-lb)
¢ Assemble oil pump and drive spindle, aligning driving spindle
face with oil pump hole.
Refer to LC section.

13. Ensure that No. 1 eylinder is set at T.D.C. on its compression
stroke, and that distributor rotor is set at No. T cylinder
spark position.

14, Slowly rotate crankshaft to ensure pistons do not interfere

with valves.
o Do not rotate crankshaft quickly or with force. Other-
wise, valves may be damaged by pistons.
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TIMING CHAIN —Installation—

SEM19GB

15. Install the following parts.

18.

Rocker cover

Compressor idler pulley

Power steering pump, idler pulley and power steering
brackets.

Fan and pulley

Drive belts

Other parts

Adjust drive belt tension,
Refer to MA section.
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CYLINDER HEAD
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CYLINDER HEAD —Removal— 224i

1. Drain coolant from radiator,
Be careful not to spill coolant on drive beits.

2. Remove the following parts.
e Power steering pump drive belt

e Power steering pump, idler pulley and power steering
brackets

3. Disconnect front exhaust tube from exhaust manifold.

4. Remove rocker cover,

5. Set No. 1 cylinder at T.D.C. on its compression stroke as
the distributor rotor points in the direction shown in the
figure,

SEMI197B

6. Loosen camshaft sprocket bolt,
7. Support timing chain by using Tool between timing chain.

SEM218C
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CYLINDER HEAD —Removal—

Z24i

SEM144

SEMZ10E

8. Remove camshaft sprocket.

9. Loosen cylinder head bolts in the sequence shown,
Head warpage or cracking could result from removing them
in incorrect order.

10. Remove cylinder head to front cover securing bolts,
@ : 4-10N-m{04-1.0kgm,2.9-7.2 ftib}
11. Remove cylinder head with intake and exhaust manifold.
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CYLINDER HEAD —Disassembly — 224

1. Remove intake manifold with injection body and exhaust
manifold.
2. Remove rocker shaft assembly together with securing bolts.
a. Do not remove bolts at No. 1 and No. b brackets since
rocker shaft bracket and rocker will spring out.
b. When ioosening bolts, evenly loosen from outside in
sequence.
3. Remove camshaft.

SEM145

4. Remove valves, valve springs and relating parts using Tool,
Keep the disassembled parts in order.
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CYLINDER HEAD —Inspection—

30 mm
{1.18 in)

SEM151

Valve guide

Valve

X

Top

Center

Bottom

SEMO93B

CYLINDER HEAD DISTORTION

Cylinder head distortion:

Less than 0.1 mm (0.004 in)
If beyond the specified limit, replace it or resurface it.
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A"’
Amount of cylinder block resurfacing is “B*’
The maximum limit is as follows:
A +B=0.2 mm {0.008 in}

After resurfacing the cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, the cylinder head must be
replaced.

Cylinder head height {Nominal):

98.9:0.2 mm (3.89410.008 in})

VALVE GUIDE CLEARANCE
® Valve guide clearance should be measured parallel with
rocker arm. {(Generally, a large amount of wear occurs in
this direction.)
Stem to guide clearance:
Maximum limit
0.10 mm (0.0039 in}
Maximum aliowable deflection
{Dial indicator reading)
0.2 mm (0.008 in)
® To determine the correct repiacement part, measure valve
stem diameter and valve guide bore.
For dimensions, refer to 5.D.5.
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CYLINDER HEAD —Inspection—

/—Oil

SEMO08A

SEMQ94B

()\ SEM1852

SEMI1B7E

SEMD9GE

VALVE GUIDE REPLACEMENT

1.

3. Ream cylinder head valve guide hole.
Valve guide hole inner diameter
{For service parts}: mm {in)

12.185 - 12.196 (0.4797 - 0.4802)

5. Ream valve guide.
Finished size:

8.000 - 8.018 mm (0.3150 - 0.3157 in}

EM-77

To remove valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).

2. Drive out valve guide with a press [under a 20 kN (2t, 2.2 US
ton, 2.0 Imp ton) pressure] or hammer, and suitable tool.

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and
press service vaive guide onto cylinder head.



CYLINDER HEAD —Inspection— Z24i

SEM795A

IS

/e

Y«

SEMO97B

W. Refer 10 5.0.5.

SEMG35A

VALVE SEATS

Check valve for any evidence of pitting at valve contact surface,

and reseat or replace if worn out excessively.

¢ When repairing valve seats, check valve and valve guide for
wear beforehand. {f worn, replace them. Then correct valve
seat,

® The cutting should be done with both hands for uniform
cutting.

REPLACING VALVE SEAT FOR SERVICE PARTS
t. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.
2. Ream cylinder head recess.
Reaming bore for service valve seat
[Oversize 0.5 mm {0.020 in}] :
Intake
45500 - 45.516 mm (1.7913 - 1.7920 in)
Exhaust
40,500 - 40.516 mm (1.5945 - 1,6951 in)
Reaming should be done to the concentric circles to valve guide
center so that valve seat will have the correct fit.

3. Heat cylinder head to a temperature of 160 to 160°C (302 to
320°F).

4. Press fit insert until it seats on the bottom, and caulk more
than 4 points.

5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in 5.D.5,

6. After cutting, lap valve seat with a lapping compound.

7. Check contact condition of valve seat.
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CYLINDER HEAD —Inspection— Z24i

SEMD998

SEMBABA

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT END PLAY
1. Install camshaft and locate plate in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Limit 0.2 mm (0.008 in}

CAMSHAFT JOURNAL CLEARANCE
1. Measure the inside diameter of camshaft bearing.
Standard inner diameter:
33.000 - 33.025 mm (1.2992 - 1.3002 in}

2. Measure the outside diameter of camshaft journal.
Standard outer diameter:
32.920 - 32.940 mm (1,2961 - 1.2968 in)
If the clearance is greater than the maximum, replace camshaft
and/or cylinder head.
Maximum clearance:
0.12 mm (0.0047 in)

CAMSHAFT RUNOUT
Runout [T.1.R. (Total Indicator Reading)] :
Limit 0.02 mm (0.0008 in)
at the center journal
If beyond the limit, replace.

CAMSHAFT CAM HEIGHT
Standard cam height:
Intake
38.477 - 38.527 mm (1.5148 - 1.5168 in)
Exhaust
38.481 - 38.531 mm (1,6150 - 1.5170 in)
Cam wear:
Limit 0.25 mm (0.0098 in)
If wear is beyond the limit, replace.
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CYLINDER HEAD —Inspection— 224i
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SEMI1028

CAMSHAFT SPROCKET RUNOUT
Install sprocket on camshaft and check for runout.
If runout exceeds the specified limit, replace camshaft sprocket.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to S.D.S,
When valve head has been worn down to 0.5 mm {0.020 in) in
margin thickness, replace the valve,

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.

VALVE SPRING SQUARENESS
Out-of square “S"" mm (in}:
Quter
Less than 2.2 {0.087}
Inner
Less than 1.9 {0,075)

VALVE SPRING PRESSURE LOAD
Refer to 5.D.8,

ROCKER SHAFT AND ROCKER ARM
1. Check rocker shafts and rocker arms for scratches, seizure
and wear.
2. Check outer diameter of rocker shaft.
Diameter mm (in}:
19.979 - 20.000 (0,7866 - 0.7874)
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CYLINDER HEAD —Inspection—

S5EM103R8

3. Check inner diameter of rocker arm.
Diameter mm (in}):
20,007 - 20.028 (0.7877 - 0,7885)
Rocker arm to shaft clearance mm (in):
0.007 - 0,049 (0.0003 - 0.0019)
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CYLINDER HEAD — Assembly—

e Discard old oil seal and install new one.
Apply a coat of engine oil to sealing lips of oil seal and
frictional surfaces of moving parts.

Install valve component parts.
Before installing valve oil seal, install inner valve spring seat.

1.
Oil seal _ ]
Inar spring seat Yo| o Install outer valve spring {uneven pitch type) with its narrow
:\ pitch side toward cylinder head side.
®
© )

Install above order.

SEM160Q
|
Wide pitch
MNarrow pitch
Cylinder head side SEMEG388B

$712070000
{J8062}

~ 3

BNy =
S

4 E,}) 8
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CYLINDER HEAD —Assembly | 224 |

2. 1install rocker shaft bracket, valve rocker, and spring on valve
rocker shaft, observing the following.

Racker bracket
Rocker shaft
Bolt

Spring

Rocker arm

LE I S AT

SEMI61

Stits (1) Intake rocker shaft has identification mark (slit on front
surface), but exhaust rocker shaft does not.

(2) Both rocker shafts should be assembled so that punched
marks on front surfaces come to upside, Marks are used to
identify oil hole direction.

Punched marks

Front Q Exhaust

SEM162

{3) No. T and No. 3 cylinder’s intake and exhaust valve rockers

{A -Z) Marked on cylinder head are same parts, and provide identification mark 1", Similar-
ly, the one for No. 2 and No. 4 cylinder provides mark /2",

(4) Be careful not to miss original location of rocker shaft
brackets. For this purpose, the same alphabetical identifi-
cation marks are provided on each bracket and cylinder

. head,
(A-Z)12A-22} (A-2)(A- 21 A-2) To prevent rocker shaft brackets from slipping out of rocker
Marked on brackets shafts, insert bracket bolts (any bolt will do} into bolt holes of
SEM163 No. 1 and No. 5 rocker shaft bracket.

Knock pin 3. Mount camshaft onto cylinder head, placing knock pin at

Place upside front end to top position.
Apply engine oil to camshaft when mounting onto cylinder head.

SEM108B

4. Mount valve rocker shaft assembly on cylinder head by
accommodating to knock pin of the head. Then, tighten
to the specified torque.

[T : Rocker shaft bracket bott
15-25 N-m
(1.5 - 2.5 kg-m, 11 - 18 ft-th}
o Tighten bolts gradually, in two to three stages outwardly
from center bracket.
e When tightening bolts, make space under cylinder head
since some valves will open and interfered.
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CYLINDER HEAD —Installation—

SEM1978

SEM2068

Knock pin
Place upside

SEMI106B

SEM109E

1.

Install cylinder head with new gasket and tighten cylinder

head bolts.

¢ Tightening procedure

1st Tighten all bolts to 29 N.m (3.0 kg-m, 22 ft-lb).

2nd  Tighten all bolts ta 78 N.m (8.0 kg-m, 58 ft-Ib)

3rd Loosen all holts completely.

4th Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-lb).

bth Tighten all bolts to 74 to 83 N.m (7.5 to 8.5 kg-m,
54 to 61 ft-Ib} or if you have an angle wrench, turn
all bolts 90 to 95 degrees clockwise,

2. Confirm that No. 1 cylinder is set at T.D.C. on its com-

pression stroke,

3. Ensure that front knock pin is positioned at upper surface of
camshaft.

4. Set chain on camshaft sprocket by aligning each mating
mark. Then install camshaft sprocket to camshaft,
e Camshaft sprocket should be installed by fitting the
knock pin of camshaft into its No. 2 hole, And No. 2
timing mark must also be used.
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CYLINDER HEAD —Iinstallation—

(liquid gasket) SEM9318B

SEMD3Z8

N7/

N.G. Goeod

SEMBD33B

[0 : Camshaft sprocket bolt
118 - 1567 N-m
(12 - 16 kg-m, 87 - 116 ft-Ib)

5. Install rubber plugs as follows:

{1} Apply liquid gasket to rubber plugs.

¢ Rubber plugs should be replaced with rocker cover gasket.

e Rubber plugs should be installed within 5 minutes of apply-

ing liquid gasket.

{2} Install rubber plugs, then move them with your fingers to
uniformly spread the gasket on cylinder head surface,

e Rubber plugs should be installed flush with the surface,

¢ Do not start the engine for 30 minutes after installing rocker

cover.
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CYLINDER HEAD —Installation—

| ]
L

|

\
@

SEMAGTC

6. Adjust valve clearance.

(1) Set No. 1 cylinder to top dead center on its compression
stroke, and adjust valve clearance (D, @, @ and ®).

{2} Again, rotate crankshaft one turn so that No. 4 cylinder is
at top dead center of its compression stroke, and adjust
valve clearance @, ®, @ and @.

Valve clearance:
Unit: mm (in)

coLp* HOT
Intake 0.21 {0.008} 0.3 (0.012}
Exhaust 0.23 {0.009) 0.3 {0.012)

*: At a temperature of approximately 20°C (68°F}

Adjusting screw lock nuts:
@ : 16-22N.m (1.6 - 2.2 kg-m, 12 - 16 ft-Ib)

7. Install the following parts.
* Rocker cover
® Power steering pump, idler puliey and brackets,
e Power steering pump drive belt

8. Connect exhaust manifold and exhaust tube.
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OIL SEAL REPLACEMENT 224

EM150

SEM1148B

SEM115EB

/Crankshaft

SEMZ1ZB

-

-
| SEM117B

OIL SEAL INSTALLING DIRECTION

CRANKSHAFT FRONT OIL SEAL
1. Remcove the following parts.
¢ Cooling fan
¢ Radiator shroud
e Crankshaft puiley
2. Remove oil seal, Be careful not to damage surface of crank-
shaft.

3. Apply engine oil to oil seal and install it in place using
suitable tool,
4. Install the following parts.
¢ Crankshaft pulley
e (Cooling fan
* Radiator shroud

CRANKSHAFT REAR OIL SEAL

1. Remove transmission. (Refer to MT or AT section.}

2, Remove flywheel, Remove cil seal using a suitable tool.
Be careful not to damage surface of crankshaft.

3. Apply engineg ¢il to oil seal and install it in place using
suitable tool,
4. |nstall transmission. (Refer to MT or AT section.)
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OIL SEAL REPLACEMENT

—a

< Compressed air

e

SEMZ54

SEM1888

VALVE OIL SEAL

1. Remove rocker cover,

2. Remove rocker arm and rocker shaft assembly.
3. Remove all spark plugs.

4. Install air hose adapter into spark plug hole and apply air
pressure to hold valves in place {Apply pressure of 490 kPa
{6 kg/cm?, 71 psi}].

When performing this operation piston should be set at T.D.C.

5. Remove valve spring and valve oil seal.

6. Apply engine oil to valve oil seal and install it in place.
Before installing valve oil seal, install inner valve sprring seat,

7. Install parts in the reverse order of removal.
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ENGINE OVERHAUL

“Walve rocker cover

Valve rocker and shaft assembly

walve and spring
———"*—— Exhaust

&— Walve cotter
@\__ Spring retemer

Camnshaft % Qil seal £33
Spring seat
Rubber plug%
‘9 @ / Snap ring

Valve guide
@ ¥
\

" cylinder head bolt @/_ alve seat

ﬂ Refer to 137157
Cylinder CYLINDER HEAD - H T 01 - 1161
head installation.

o0°®

Dy

[J16-22(16-22,12- 16} -
Timing chain s T
: %
Camshaft sprocket : \ﬁﬁ L3
/ gl
™ 118. 157 \

(12 - 16,

87 - 116} /

Pistan, pin, rinds

and connecting rod % *For 4WD model,

g sealant must be
# applied,
See MT section.

Connecting

rod bearing Drive plate

Crankshaft sprocket

Q Oil pump drive gear —
’ - h | Qil thrower 4@
. 2) R Q Main bearmg —

~— Main bearing cap

I ’ 44 - 54
] - A 45 .55,
| @ I o)
L O|! strainer

awp

18- 21

(1.6 -2.1,12- 15}

Bafﬂe plate
and net

Front (0.7 0.8 ‘““w
. Q—@ Qilpan  5.1-5.8) 130 40,22-29)
[0 7-8(07-08,6.1 -5.3)% € Oil drain piug
[7) 29 -39 (3.0 - 4.0,22 - 20} O : Nm (kg-m, ftb]
SEM488C
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ENGINE OVERHAUL —Disassembly—

= IR A=ty
ﬂ_—@]l__ o \‘ - KV10105001
—= \h““'ﬂ—-{_,q__,: H

| STOS015000
! { - ! SEMT44

Loosen in numerical order. SEM1738

PISTON AND CRANKSHAFT
1. Place engine on work stand.

Drain coolant and oil.
Remove water pump.

Remove oil pan and oil pump.
Remaove cylinder heads.
Remove pistans.

SRCRCONREN

7. Remove bearing cap and crankshaft.

Place the bearings and caps in their proper order.
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ENGINE OVERHAUL —Inspection—

PISTON AND PISTON PIN CLEARANCE

o Confirm the fitting of piston pin into piston pin hole to such
an extent that it can be pressed smoothly by finger at room

temperature.
Piston pin to piston clearance:
0.008 - 0.012 mm (0.0003 - 0.0005 in)

Apply engine oil to piston pin.

SEM312A

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.040 - 0.073 mm {0.0016 - 0.0029 in)
2nd ring
0.030 - 0.063 mm (0.0012 - 0.0025 in)
Max, limit of side clearance (Top and 2nd rings):
0.1 mm (0.004 in)

SEMO24A

. } PISTON RING GAP
Piston Standard ring gap mm (in}:
Top ring
0.28 - 0.38 {0.0110 - 0.0150}
2nd ring
0.25 - .35 {0.0098 - 0,0138)
Qil ring
0.20 - 0.60 (0.0079 - 0.0236)
! Max. limit of ring gap mm (in};
SEMBO9A 0.5 {0‘020)
BEARING CLEARANCE
Bearing clearance mm (in}:
Main bearing
No. 1 and No. 5 bearings
0.020 - 0,062 (0.0008 - 0,0024)
No. 2, No. 3 and No. 4 bearings
0.020 - 0.075 {0.0008 - 0.0030)
Limit 0.12 (0.0047)
Connecting rod bearing
0.012 - 0.054 {0.0005 - 0.0021)
Limit 0.12 {0.0047}

T
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ENGINE OVERHAUL —Inspection—

EM142

SEMBO0EA

Method A (Using plastigage)

CAUTION:

e« Do not turn crankshaft or connecting rod while the plastigage
is being inserted.

¢ When bearing clearance exceeds the specified limit, ensure
that the proper bearing has been installed. Then if excessive
bearing clearance exists, use thicker main bearing or under-
sized bearing so that the specified bearing clearance is
obtained,

Method B (Using dial gauge & micrometer)
Main bearing
1. Instat! main bearings to cylinder block and main bearing cap.
2. Install main bearing cap to cylinder block.
Tighten all boits in correct order and in two or three stages.
T : 44-54N.m
(4.5 - 55 kg-m, 33 - 40 ft-1b)

3. Measure inside diameter A’ of main journal.

4. Measure outside diameter “Dm’ of main journal in crank-
shaft.

5. Calculate main bearing clearance.
Main bearing clearance = A — Dm
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ENGINE OVERHAUL —Inspection—

".\

\ Inside micrometer/
-

SEMB07A

Taper: A —B

Qut-of-round : X =Y
SEM3IT6A

Connecting rod bearing
1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.
Apply engine oil to the thread portion of bolts and seating
surface of nuts,
M : 44-54N-m
(4.5 - 5.5 kg-m, 33 - 40 ft-ib)

Measure inside diameter “C’’ of bearing.
Measure outside diameter ‘Dp” of pin journal in crankshaft.
5. Calculate connecting rod bearing clearance,

Connecting rod bearing clearance = C — Dp

~w

CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit 0.06 mm (0.0020 in)
per 100 mm (3.94 in) length

CRANKSHAFT
1. Check crankshaft journals for score, bias, wear or cracks. If
faults are minor, correct with fine crocus cloth,
2. Check journals with a micrometer for taper and out-of-round.
Out-of-round (X-Y):
Less than 0.01 mm (0.0004 in)
Taper {A-B):
Less than 0.01 mm (0.0004 in)
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ENGINE OVERHAUL —Inspection— 224i

SEMOE4

i
SEMAZ4

Measuring points

— "
[
&,
g )
{ [ (AN
. i
Distortion:

Less than 0.1 mm (0,004 in}

SEMEE5A

a. When regrinding crank pin and crank journal, measure “L"
dimension in fillet roll. Make sure the measurements exceed
the specified limit, If the measurements are within the speci-
fied limit, do not regrind.

L: More than 0.1 mm (0.004 in}
Do not grind off fillet roll.

¢. Refer to §.D.S. for regrinding crankshaft and avaitable service

parts.

3. Check crankshaft runout.
Runout {T.I.R. (Total Indicator Reading}] :
Less than 0.05 mm (0.0020 in)

CYLINDER BLOCK DISTORTION AND WEAR
1. If beyond the specified limit, resurface it,
Resurfacing limit:
The resurfacing limit of cylinder block is determined by the
cylinder head resurfacing in an engine.
Amount of cylinder head resurfacing is A"
Amount of cylinder block resurfacing is ’8"’
The maximum limit is as follows:
A +B=0.2mm {0.008 in)
Nominal cylinder block height from crank shaft
center:
247.00:0.05 mm (9,7244-0.0020 in)
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ENGINE OVERHAUL —Inspection— Z24i

2. Using a bore gauge, measure cylinder bore for wear, out-of-
round or taper.
Standard inner diameter mm (in}:
89.000 - 89,050 {3.5039 - 3.5059}
Refer to 8.D.8,
Out-of-round {(X-Y):
Limit 0.015 mm {0.0006 in)

[~ 20 {0.79}
SRR

Taper (A-B):
Limit 0.010 mm ({0.0004 in}
X
é . . 3. Check for scratches or seizure, If seizure is found, hone it.
\M ¥ Unit; mm {in}

EM422

CYLINDER BORING

When any cylinder needs boring, all other cylinders must also be

o + bored.

= r 1. Determine piston oversize according to amount of cylinder
wear.

Oversize pistons are available for service.

Refer to 5.D.S.

2. The size to which cylinders must be honed is determined by
adding piston-to-cylinder clearance to the piston skirt
diameter “A"",

Dimension "*a™":
About 20 mm (0.79 in)
Rebored size calculation:
D=A+B-C=A+[0.005 to 0.025 mm
{0.0002 to 0.0010 in)]
where,
D: Bored diameter
A: Skirt diameter as measured
B: Piston-to-wall clearance
C: Honing allowance 0.02 mm {0.0008 in)
Install main bearing caps in place, and tighten to the specified

SEMISIB 3.

torque to prevent distortion of the cylinder bores in final
assembly.

4. Cut cylinder bores,

¢ Do not cut too much out of the cylinder bore at a time,
Cut only 0.05 mm (0.0020 in) or so in diameter at a time.

5. Hone the cylinders to the required size referring to 5.D.S.

6. Measure the finished cylinder bore for out-of-round and
taper.

e Measurement of a just machined cylinder bore requires
utmost care since it is expanded by cutting heat.
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ENGINE OVERHAUL — Inspection

SEM325A

PISTON TO CYLINDER WALL CLEARANCE
Using micrometer
1. Measure piston and cylinder bore diameter.
Piston diameter “A’’:
Refer to 5.D.5.
Measuring point "'a’’;
20 mm {0.79 in}
2. Check that piston clearance is within the specification.
Piston clearance:
0.025 - 0.045 mm (0.0010 - 0.0018 in)
Using feeler gauge
When pulling feeler gauge straight upward, measure the extract-
ing force. It is recommended that piston and cylinder be heated
to 20°C (68°F).
Feeler gauge thickness:
0.04 mm {0.0016 in}
Extracting force:
20-147N{0.2-15kg,04-3.31h)

FLYWHEEL RUNOQUT
Runout (Total indicator reading):
Less than 0.10 mm {(0.0039 in}
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ENGINE OVERHAUL —Assembly—

Oil hole PISTON
Cylinder Na. a, Numbers are stamped on the connecting rod and cap corre-
Piston grade sponding to each cylinder, Care should be taken to avoid a

wrong combination including bearing.

LPiston front mark
Engine front SEM7634A

b. When pressing piston pin in tonnecting rod, apply engine oil
to pin and small end of connecting rod.
¢. After assembling, ascertain that piston swings smoothly.

$T13030001
{J26365-A)

EM156

Install piston assembly.

Marked side Install so that stamped mark on ring faces upward,

. , . a. Top ring is barrel face type.
é 7'_ = b. Second ring is undercut type.
7 — ] ¢. In the combined oil ring, upper rail is the same as lower one.
/ d. Apply engine oil to sliding parts,
= e. Arrange so that the front mark on piston head faces to the
front of engine.
SEM442
< Top ring
N
I AN
ﬁ U Qil ring
Fiston pin direction /] {expander)
N
Second ring
Qil ring {{ower rait} £M725
CRANKSHAFT
1. Set main bearings in the proper position on cylinder block.
(ﬂ, Upper Iif either crankshaft, cylinder block or main bearing is reused
@ Lower again, it is necessary to measure main bearing clearance.
a. Only center bearing (No. 3) is a flanged type.
jo! b. All inter-bearings {No. 2 and No. 4) are the same type.
‘ c. Front bearing (No. 1} is also the same type as rear bearing
8 {No. 5).
#1 d. Upper and lower bearings are not interchangeable. Upper
SEM168 ones have oil groove.
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ENGINE OVERHAUL — Assembly z24i

SEM1738B

2. Apply engine oil to main bearing surfaces on both sides of
cylinder block and cap.

3. Install crankshaft and main bearing caps and tighten bolts to
the specified torque.

[ : 44-54 N-m
{4.5 - 5.5 kg-m, 33 - 40 ft-lb)

¢ Tighten in two or three stages.

e After securing bearing cap bolts, ascertain that crankshaft
turns smoothly by hand.

4. Make sure that there exists proper end play of crankshaft
at center bearing.
Crankshaft free end play:
Standard
0.65 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.30 mm (0.0118 in)

5. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.30 mm {0.0079 - 0.0118 in)
Limit
0.60 mm (0.0236 in)
If beyond the limit, replace connecting rod and/or crankshaft,

6. Install pistons with connecting rods.

(1) Install them into corresponding cylinder using Tool.

¢ Be careful not to scratch cylinder wall with connecting rod.

e Apply engine oil to cylinder wall, piston and bearing.

e Arrange so that the front mark on piston head faces to the
front of engine.

(2) lnstall connecting rod bearing caps.

a) Tighten bolts 14 to 16 N-m {1.4 to 1.6 kg-m, 10 to 12 ft-lb)
and then turn bolts to 60 degree with an angle wrench,

b) If angle wrench is not available, tighten bolts 38 to 44 N.m
{3.9 10 4.5 kg-m, 28 to 33 ft-Ib}.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Z24i

General Specifications

Cylinder arrangemsant
Displacement cm? {cu inj
Bora and Stroke mm {in}
“alve arrangernent

Firing order

Number of pisten rings
Compression
[a]]]

Mumber of main bearings

Compression ratio

Unit: kPa (ka/em?, psit/rpm

1,196 {12.2,173)/350
902 (9.2, 131)/350

98 (1.0, 144350

In-line-4
2,388 {145.78) Comprassion pressure
tandard
89 x 96 {3.50 x 3.78) Standar
O.HC, Minimmuam
Diffarential limit
1-34-2 between cylinders
2
1
5
83

Inspection and Adjustment

CYLINDER HEAD VALVE . _
Unit: mm (in} Unit: mm {in}
Limit
Head distortion 0.1 10.004}
Head height (Norminal) 98.9:0.2 (3.894:0.008) H nd
v
™ i — L 1
SEM181
Standard Limit
In 420 -422 _
Valve head {1654 -1661}
diameter “H" e 28.0-38.2 ~
) {1.496 - 1.504)
y 1228 -1234 _
- {4835 - 4 846}
“alve length “L"
Ex 123.6-123.9 _
’ (4.866 - 4.878)
In 7.965 - 7.930 _
Valve stem {0.3136 - 0.2142)
diameter "D’ £ 7.945 - 7.960 }
’ 10.3128 - 0.3134)
Walve face angle In. a
e 457 30°£15° -
o
Ex,
Valve head In. 1.3 {0.051} 0.5 (0.020)
margin M” Ex. 1.5 (0.059) 0.5 (0.020)
Grinding of valve In.
- 0.2 {0.008}
stemn end Ex.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

| Z24i |

Valve clearance

Inspection and Adjustment {Cont’d)

Unit: mm (in)

*Cold Hot
Intake 0.21 {0.008) 0,30 0.012}
Exhaust 0.23 {0.009) 0.30 10.012}

*: At a temparature of approximately 20°C (68° F}

Whenever valve clearances are adjusted to cold specifications, checlk
that the clearancas satisfy hot specifications and adjust again if

necessary.

Valve spring

Unit: mm {in}

Standard Lirnit
Outer 49.77 {1.9594) -
Free height
Innar 44.10 {1.7362} -
mm/N 40.0/225.6 40G/2109
Quter | (kg), 123.04, 121 5),
Assernbled {inih) (1.675/60.7) (1576/47 4)
height/
tension mmi{N 35.0/107.2 350/99.1
inner { ikg), {11.00, {1013,
{inflb} {1,378/24.2) (1.378/22 3
Out-of- Cuter - 2.2 (0.087}
square laner - 1.2 {0.075!

Valve guide

Unit: mm {in)

EXHAUST

INTAKE

8.3 -8.5 (0.327 - 0.335] dia.

—

340.12) = b

Snap ring graove
i

S=TIL

-—-‘—‘-—10.7 - 15,000,421 - 0.433)

5EM175
Intake Exhaust
10.2-104 10.2-104
{0.402-0.409 T P (0.402-0.409) n*T
il NP
| !I
[ -
Kl
1
L i ﬂ
Ry b e :—‘—a I
INTAKE EXHAUST
EMI1§
Standard Service
Valve guide
Quter diameter 12.023-12.034 12,223 -12.234
ot {0.4733-0.4738) [ (0.4812 -0.4817)
Valve guide

I

Ianer diameter “'d
[Finished size]

8.000 - 8.018 {0.3150 - 0.3157}

Cylinder head valve
guide hole diameter

FE

a

11,985 - 11.896
(0.4718 - 0.4723}

12185 -12.1986
{0.4797 - 0.4802)

Interference fit of valve
gude

(.027 - 0.048 (00011 - 0.0019)

Standard Limit
In 0.020 - 0.053
Valve stem to * | 10.0008 - 0,0021)
guide 0.1 {0.004}
clearance Ex 0.040% - 0073
" [ 0.0086 - 0.0029)
Stem end deflection 0.2 (0.008)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Valve seat

Seat insert dimensions

Inspection and Adjustment {Cont’'d}

Cylinder head seat recess diameter

Unit: mm {in}

"'ntake" U .t‘ 1
e mm el For standard insert 45000 - 45016
172717 -13723)
—y In.
Far service insert 46500 - 45516
N ' ' {17913 -1.7920)
W
& For standard insert 40.000 - 40 016
ol i S {15748 -1 5754)
Profile Ex.
For service insert 40,500 -40 516
0 {1.5945 -1 5951)
SEM177
- Interference fit of seat insert
Contacting face 45"
angle “a” Unit: mm {in}
Contacting In For standard and 0081 -03113
width “W* : service parts {00032 -0.0044)
Standard 1.9 - 2.1 {0.075 - 0.083}

Quter diameter
upy

0064 -0096

Faor standard parts 00025 .0 0038}

0081 -0.113

For service parts {0 0032 - 0.0044)

Machining dimensions of service seat
Unit: mrm {in}

Standard 45,097 - 45.113 {1.7755 - 1.7761}
Service 45,597 - 45,613 (1,7952 - 1,7958)
“Exhaust’” Unit: mm (in)

L
Profile

D
SEM178
Caontacting face o
angle “a” 45
Contacting
width “W*"
1.5-18
Standard

{0.059 - 0.078)

Outer diamater
pr

40,080 - 40.096

Standard {15779 - 1.5786}
Sorvi 40,597 - 40.613
srvice {15983 - 1.5980)

SEM131B
D, D, ]
Intake /0015 42 3+0 1
(1 8350 008} | {1 £64+0 004}
90"
Esxhaust 320015 35 8+01
(1.260:0006) | (1.408+0 004)

ROCKER ARM AND ROCKER SHAFT

Unit: mm {in)

Standard

Rocker arm to shaft

clearance 0.007 -0.049 (00003 -0.0019}

Rocker shaft diameter 19.979 . 20.000 (0.7866 - 0.7874)

Rocker arm rocker shaft

hole diameter 2(.007 - 20.028 (0.7877 - 0.7885}
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

: Z24i [

Inspection and Adjustment (Cont’'d}

CAMSHAFT AND CAMSHAFT BEARING

Camshaft

Unit: mm {in}

Standard Lirmit
Cuter diameter of camshaft 32.920 - 32940
journal {1.2961 - 1,2988) B
Camshaft runout at center
journal {Total indicatar — 0.02
) (0.0008)
reading}
0.2
haf d -
Carnshaft end play {0.008) EMI12G
Unit: degree
a b [ d 4 f
248 240 10 1M 12 56
opr
EMET1
INT 38.477 - 38,627 Camshaft bearing
Cam {1.5148 -1.5168) Unit: mm {in}
height Z24i
A exT 38.481 - 38.531 Standard Limit
{1.51560 - 1 5170}
inner diameter 33.000 - 33.025 -
{1.2992 - 1.3002)
Camshaft journal to bearing {060 -0.105 0.12
clearance {Qil clearance) {00024 -000411 { (D.0047)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CYLINDER BLOCK
Cylinder block

Inspection and Adjustment (Cont’d)

Unit: mm (in)

120 (0.79}
I
80 (2,36)

EmM422
Standard Limit
Distortion — 0.1 {0.004)
Grade 1 89.000 - 89.010 (3.5039 - 3.5043}
Grade 2 85.010 - 89.020 (3.5043 - 3.5047)
[rner Grade 3 89.020 - 89.030 (35047 - 3.6051) 0.2 (0.008)*
. diarmeter
Cylinder
b Grade 4 89.030 - 89.040 (35051 - 35065
ore
Grade § §9.040 - 89,050 (3.5055 - 3.5059)
Qut-af-round {X-¥) Less than 0,015 {0.0006} —
Taper {A-B) Less than 0.010 {0.0004} -
Difference in inner diameter Less than 0.05 {0.0020 0.2 10.008)

between cylinders

Piston to cylinder clearance

0.025 - 0.045 (0.0010 - £.0018)

Feeler gauge extracting force
[With gauge thickness 0,04 mm
{0.0016 in)] N tkg, bl

2.0-147(0.2-15,04-3.3}

Cylinder block height
{From crankshaf1 center)

247.00+0.05 (9.7244:0,0020}

* Wear limit
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

PISTON, PISTON RING AND PISTON PIN

Piston

Unit: mm {ini

Side clearance of piston ring

Unit: mm {in}

Standard Limit
Top ring 0.040 - 0.073
{0.0016 - 0.0029)
0.1 {0.004}
. 0.030 - 0.063
Secand ring {00012 - 0.0025)
Qil ring - -
ng gap Unit: mm {in}
Standard Limit
, 028-038
T
op ring {00110 -0.6150)
, 025-035
Second ring {00088 -0 G138} 0.5 0520}
. 020 .0 60
0il
i ring {06079 - 0.0236)
Piston pin Unit: mm {in}

Standard

a: 20 (0,79) SEM178B
Piston skirt diameter A"

Standard 88,965 - 89.015 (3,5026 - 3.5045)
Standard 88.985 - 89.035 {3,6033 - 3.5053)
0.50 (D.0187}

For‘ oversize 89,465 - B9.515 {3.6222 - 3.6242}

service
1.00 !0‘0394] 89.965 - 90.015 {3,541 - 3,5439}
oversize

Piston pin outside diameter

20.993 - 20.998
(0.8265 - 0.826 7}

Pistan pin hoie diameter

21.001 - 21.008
10.8268 - 0.8271)

Piston pin to piston clearance

0.008 - 0.012 10.0003 - 0.0005}

Interference fit of pistan pin

to connecting rod

0.015 - 0,033 (0.0006 -0.0013)

CONNECTING R

oD

Unit: mm {in)

Standard Limit
Connecting rod bend or
1[2::%0 mm 13.94 in) 1096%21%1 0.05 10.0020)
length]
Side clearance {0.0%; 3:312} 0.6 {0.024)
Center distance 164.97 - 165.03 (6.4949 - 6.4972)
Fiston pin bore diameter 20,965 - 20978 (0.8254 - 0.8259)

EM-104



SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment {Cont’'d)

CRANKSHAFT BEARING
Uait: mm {in) Bearing clearance

Unit: mm (in}

Standard Limit
Na.1 & 0020 -0062
No,5 00003
. . bearings -00024)
A b
] ‘ } d:;':a ni‘;””g 012 100047}
No.2, No.3 | G020 .007%
“ & Mo . 4 1¢.0008
(} r earings -0.0030)
Connecting rod bearing 0.014 - 0.048
clearance {0,0006 - 0.08 {0,0031}
0.0 9)
SEM304
Journal digmeter “Dm* 50.942 - 69.955 (2.3609 - 2,3604) Main bearlng undersize )
Unit: mm {in}
Pin diameter "Dp’* 49.961 - 43.974 (1.9670 - 1.9675)
Center distance “r" 47.97 - 48,03 {1.8886 - 1.8900) T
T T
— EM738
. _ Bearing t
Taper: A—B i 1""9 f_?” Crank journal diameter
Outofround : X - Y SEM316A thickness
Standard Limit 1.827 - 59.942 -
Standard 1.83% 59,955
Taper of journal and Less than 001 {0.0004) {0.0719 - {2.3599 -
pin “A-B" 0.005 {0 Q002) ’ 0.0722) 2.3604}
Out-of-round of journal Less than 007 10,0004 1.947 - 59.692 -
and pin “X-Y*' 0.005 10.0002) 0004) 0.25 (0.0098) 1.960 59.705
Undarsize {0.0767 - {2.3601 -
Less than 0.0772) 2.35G6)
P ) .
Crankshaft runout 0.025 {0.0010) 0.05 (0.0020)
0.05-0.18
Crankshaft f d pi . R
rankshaft free end play (0.0020 - 0.0071) 0.3 (0.012}
Pilot bushing inserting
distance 4.0 (0.187)
Fillet roll- More than 0.1 {0.004}
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

224i

Connecting rod bearing undersize

Inspection and Adjustment (Cont’d)

Unit: mm {in)

Bearing top Crank pin
thickness T diameter
Stangord 1502 - 1,506 49.961 - 49.974
(0,0591 -0.0593} | (1.9670 - 1.9675)
| 1.553-1.561 49.901 - 48914
0.06 {0.0024) Undersize | 1 0e11 . 0.0615) | (1.0646 - 1.9651)

0.12 {0.0047) Undersize

1.613-1.621
{0.0635 - 0.0638}

49.841 - 49.854
(1.9622 - 1.9628)

0.26 {D.0098) Undersize

1.618-1.631
{0.0637 - 0.0642]

49.711 - 49.724
11.9571 - 1.9576]

0.50 {0.0197} Undersize

1,743 - 1.756
(0.0686 - 0.06391)

49.461 - 49.474
{1.9473 - 1.9478)

0.75 (0.0295} Undersize

1.868 - 1.881
{0.0735 - 0.0741)

49.211 - 49224
{1.9374 - 19379}

MISCELLANEOUS COMPONENTS

Camshaft sprocket

Unit: mm (in)

Runout {Total indicator reading)

Limit 0.1 [0.004}

Fiywhee!

Unait: mm {in)

Runaut {Total indicator reading}

Limit 0.10 {0.0039)

EM-106



SERVICE DATA AND SPECIFICATIONS (5.D.S.)

2243

Tightening Torque

Unit N-m kg-m ft-lb
Engine front side
Front cover bokt
M8 10 - 18 1.0-186 7-12
M6 4-10 04-10 2.9.71.2
Chain guide bolt 6-10 06-1.0 43-72
Chain tensioner bolt 6-10 0.6-10 4.3-72
Water pump boit
MG 4-10 04-1.0 29-7.2
M3 10-16 10-1.6 7-12
Crank pulley bait 118 - 167 i2-16 87 -116
Engine right side
Water inlet bolt 10 -13 10-1.3 7-2
Thermostat housing bolt i0-13 1.0-1.3 7-9
Intake manifold bot and 16 -1 1.6-2.1 12 -15
nut
Alternator bracket bolt 39 -59 40-6.0 29 -43
AMernator 1o adiusting 8-11 08-1.1 58-8.0
bar bolt
Alternator to bracket bolt 35 - 50 3.7-81 27 -37
Fuei pump nut 12-18 1.2-1.8 9-13
Injection body nut 12-18 1.2-18 9.13
Engine left side
Distributor support bolt 4.8 4-08 29-58
Exhaust manifald bolt i6-21 1.6-2.1 12 -15
and nut
Air conditioner compres- 69 -78 7.0-80 51 .58
sor bracket bolg
Air conditioner compres- 36-50 3.7-6.1 27 - 37
sar to bracket bolt
Exhaust manifold to 26 -36 2.7-37 20 -27

exhaust frant tube

Unit N-m kg-m -l
Engine top side
Cylinder head 15 .85 64 61
bolt 74 -83 5.8, -
Cylinder head to front
4-10 0.4-1.0 28-7.2
covar bolt
Rocker shaft bracket
15 - 25 15-25% 11-18
bolt
Camshaft sprocket bolt 118 - 157 12-16 87 -116
Racker caver bolt 1-3 0.1-0.3 07.22
Spark plug 20- 29 20-30 14 - 22
Valve clearance adjust 18 .22 16-22 12 .18
screw ook nut
Engine bottom side
Main bearing cap bolt 44 - 54 45 -55 33 -40
Connecting rod big end
Refer to page EM-98.
nut
Oil strainer bolt 16 - 21 16-241 12 -15
Qil pan bolt 7-8 0.7-0.8 51-58
Oil pan drain plug 208-.39 30-40 22 -29
Qil pump bolt 11-15 1.1-15 B-11.
Gusset to cylinder
block Bolt 43 -58 44-59 32-43
Engine rear side
Flywheel bolt 137 - 157 14 -16 101 - 116
Clutch cover boit 16 -21 16-21 12-15
Starter motor bolt 29.39 30-40 22-29
Short
Transmission | polt 29 .33 3.0 -4.0 22-29
1o cylinder
L
block boft oW | 29.49 | 40-50 | 29-.36
bolt
issi t
Transmission to gusse 43-58 44-59 32 .03

bait
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
{Kent-Moore No.}
Tool name

Description

Engine application

VG30i

224

5T25051001
{J25695-1)
Oil pressure gauge

ST25052000
{J25695-2)
Hose

Adapting oil pressure gauge
to cylinder block

EG17660301
-
Radiator cap tester
adapter

2] Adapting radiator cap tester
1o radiator filler neck

LC-2



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

Note:

<:| : il passage

= : Oil gallery in cylinder blogk

—--—  By-pass passage

. e T T | Main oil gallery [
1 :-:
i >

Oil. filter il filter

relief valve

b

Main bearing

V4

'

Crankshaft

Regulator valve

l Ol plump {}

j Connecting
L - rod bearing

Crifice

7

Cylinder head

N7

Valve Lifter guide
ol gallery :>

Valve lifter

.

Oil strainar

Fision ang

cylindar wali

3

Oil pan _—

Racker shalt

LCamshaft

i

Rocker arm

LC-3
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ENGINE LUBRICATION SYSTEM

Qil Pressure Check

WARNING:
e Be careful not to burn yourself, as the engine and oil may be
hot.

* Oil pressure check should be done in “Neutral’’ gear position.

1. Check oil level.
2. Remove oil pressure switch,

3. Install pressure gauge.

4. Start engine and warm it up to normal operating tempera-
ture, and then check oil pressure with engine running under
no-load.

Engi Approximate discharge pressure
ngine rpm kPa {kg/cm?, psi)
) Idle speed Maore than 59 (0.6, 9)
508 O T 3,200 363 - 461 (3.7 - 4.7,53 - 67)

{J25695-1} SLC737

If difference is extreme, check oil passage and oil pump for
oil leaks.
5. install oil pressure switch.
Use proper liquid sealant.
Qil pressure switch:
7: 10-16N-m
(1.0 - 1.6 kg-m, 7 - 12 ft-lb}
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ENGINE LUBRICATION SYSTEM VG3o0i

Oil Pump

REMOVAL
1. Drain oil.
2. Remove oil pan.

[e6-7 —‘ 3. Remove oil pump assembly,

{0.6-07,4.3-5.1)

LT} 12-16 [ Nem (kg-m, frib)
1.2-16,9-12) SLCO36

DISASSEMBLY AND ASSEMBLY

For 4WD
il pumg body

{Omse: 6.3-8.3
(0.64 - 0.85, 4.6 - 6.1) oil bod
M8: 22 - 39 : I' UMD body
[
(2.2 3.0, 16 - 22} 1ing €9 Regularor or 2WD}
M M3< ™y qulator viave
16- 21— }Spn—ng ¥
{1.6-2,1,12 - 15} Regulator
' = ~_F
- Washer — valve set ront !
%—Cap
[DJ ME: =Y
6.3-8.3 ~MN39-691(4-7, 20-57)
(0.64 - 0.85, 4.6 - 6.1} > © ’
LC)il strainer
[9): nm ikg-m, fr-lb} {For 2WD) SLCD43

¢  When installing oil pump, apply engine oil to inner and cuter
gear.
# Be sure that O-ring is properly fitted on.
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ENGINE LUBRICATION SYSTEM

Spring + Washer
Regulator | R
valve P

: Cap

L
5LC295
P j_ ,_I/:Q__[_ ,__,_—:
e R e I e N
S SN
i ; ! i I s : LI
_'./' /—:?_/ \| T _/L/'lr“'““"/
. !'| P:\.,@:Ill l If:‘w_l . _
Y @\f / —C“Ir‘}‘h' -
T N & RN
R e Ll s
= 7 I ' 0il pressure retief valve
AL
j— L__)/_ﬁ-_J.- [ ‘_____—‘- L.
SLCAST

SLCE49

Oil Pump {Cont'd)

REGULATOR VALVE INSPECTION

1. Visually inspect componenis for wear and damage.

2. Check oil pressure regulator valve sliding surface and valve
spring,

3. Coat regulator valve with engine oil and check that it falls

smoothly into the valve hole by its own weight.
If damaged, replace regulator valve set or cil pump assembly,

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and breaks
by pushing the ball. If replacement is necessary, remove valve by
prying it out with a screwdriver.

Install a new vaive in place by tapping it.

QIL PUMP INSPECTION
Using a feeler gauge, check the following clearance.
Unit: mm (in)

Body to auter gear clearance {1} 0.11 -0.20 (0,0043 - 0.0079)
Innter gear to crescent clearance (2) 0.12 - 0.23 {0.0047 - 0.0091)
Outer gear to crescent clearance (3) 0.21 -0.32 {0.0083 - 0.01286)
Housing to inrer gear clearance (4) 0.05 - 0.09 {0.6020 - 0.0035)
Housing to outer gear clearance (&) 0.05 - 0.11 {0.0020 - 0.0043}

If it exceeds the limit, replace gear set or entire oil pump
assembly,
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* Hot

'. Cold

AR AR AN

Injection body

Therma element
{For fast idle)

p---------

Injection body

Cooling Circui

Open

ENGINE COOLING SYSTEM

Water cutlet
housing

Reservoir tank

R —

. — — —

« Thermostat:
Thermostat: Closed

Thermostat

Radiator cap
Radiator

23
29
i
& § &
m E o
a =
I x Z
]
c =
o
-
bt E
o =1
Q W =N
=
£ 3 5
= o o
F £ =

From heater unit

5LC318
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ENGINE COOLING SYSTEM

Cooling System Inspection
CHECKING HOSES

Check hoses for proper attachment, leaks, cracks, damage, loose
connections, chafing and deterioration.

Radiator
upper hose _
L <

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see
if it is satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
{0.8 - 1.0 kg/cm?, 11 - 14 psi)

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure 1o the cooling system by means of a tester to
check for leakage.

Testing pressure:

157 kPa (1.6 kg/ecm?, 23 psi)
CAUTION:

Higher than the specified pressure may cause radiator damage.

SMADIOA
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ENGINE COOLING SYSTEM

A

ot/ /\\

. I I'\
’Wé’ﬂ\ / sLes1s

Water Pump
REMOVAL AND INSTALLATION

Drain coolant from drain plug behind the alternator from
cylinder block and radiator.

[N 16- 21 Neom (1.6 - 2,1 kg-m, 12 - 15 ft-Ib)

[3)16 -2t Nem {1.6 - 2.1 kg'm, 12- 15 ft-lb}—

Rubber seal L

SLC944

4 SLC738

CAUTION:

¢ When removing water pump assembly, be careful not to get
coolant on timing belt,

s Water pump cannot be disassembled and should be replaced
as a unit,

» To avoid deforming timing cover, make sure there is adequate
clearance between cover and hose clamp.

e After installing water pump, connect hose and clamp secure-
ly, then check for leaks using radiator cap tester.

INSPECTION

1. Check for badly rusted or corroded body assembly and vane,
2. Check for rough operation due to excessive end play.
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ENGINE COOLING SYSTEM

Thermostat

KTop side mark

[D] 16 - 21 N-m (1.6 - 2,1 kg-m, 12 - 15 ft-Ih) SLCY39

e After instaliation, run engine for a few minutes, and check for leaks.

s Be careful not to spill coolant over engine compartment. Place a rag to absorb coolant.

Radiator

SLC343

DESCRIPTION
Thermostat Coolant flows out through water outlet
QOpen g Alittle
Closed ) Much
INSPECTION

1. Check valve seating condition at ordinary temperatures. It

should seat tightly.

2. Check valve opening temperature and maximum valve lift.

Standard

Yalve opening ternperature

°C {°F) 68.5 (155)

Maximum valve {ift

mm/°C {in/°F)

10/90 {0.39/194)

3. Then check if valve closes at 5°C {9°F) below valve opening

temperature.
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ENGINE COOLING SYSTEM

Radiator

Reservoir

Radiator I

Radiator —.

. 1
0.4-0.6) %
Automatic transmission’
oil cooler hose

[ 11-180.11-0.18,08-1.3)

NN

/— Radiator upper hose
s

1.1-1.8100.11-0.18, 0.8 - 1.3}
Drain plug—’( H

Mounting rubber—._

r_,'/'r.zj/
; ! S——— Air ralief screw
Radiator lower hose w/ %@
IDJ : N-m {kg-m, Tt-|b} sLcsis
CAUTION:
When filling radiator with coolant, refer tc MA section.
[6-10 Cooling Fan

{0.6-1.0,43-7.2} ~

i Fan pulley

-

~— Fan coupling

"~ Fan

© 6. 10 [ : Nem (kgm, frtb}
“ % 0.6-10,43-7.2) SLCSS8

INSPECTION
Check fan coupling for oil leakage or bent bimetal.

SLCO72
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SERVICE DATA AND SPECIFICATIONS (S.D.S.}

Engine Lubrication System

Qil pressure check Tightening torque
Engine rpm Approximate discharge‘pressu re Unit N kg-m b
kPa (kg/em?, psil
i J . Gil pump securing bolt
;:;gge 363 i&t?;? 5?1 ‘;1,2,39)6” e 6383 084085 46-61
! ) T ) MB 22-29 2.2-30 16-232
Qil pump cover scraw 4.5 0.4-05 25-3.6
Regulator vatve cap bolt 39-69 4.-7 20 - 51
Oil pump 3il strainer bolt
Unit: mm {in} M& 63-83 0684.085 46-6.1
. ME 16 - 21 16-2 12-15
Body to outer gear clearance (1) 0.11 -0.20 (0.0043 - 0.007%) . .
Qil pressure switch 10-16 1.0-186 7-12
Inner gear 1o crescent 0.12 - 0.23 (0.0047 - 0.0091)
clearance {2}
Quter gear to crescent 0.21 - 0.32 {0.0083 - 0.0126)
clearance @
Housing 10 oner gear 0 .05 - 6.0% {0.0020 - 0.0035)
clearance {4}
Housing to auter gear 0.05 - 0.11 {0.0020 - 0.0043}
clearance @
Engine Cooling System
Thermostat Tightening torque
Standard Uinit N-m kg-m ftlb
WValve opening temperit;r; o 685 11551 Water pump securing balt 16 - 21 16-241 12-15
Therrmuostat housing 16 - 21 i6-2.1 12 -15
Maximurm valve lift 10/90 10.39/194 securing holt
mm ¢ {in/"F) : Radiator securing boit 3.4 0.3-0.4 27.20
Radiator
Upper & lower hose 11-18 011 -098 08-13
Radiator Oil cooler hose 0.5-08 0.05-008 04-0.6
Unit: kPa tkafem?, psi) {For A/T)
. Fan coupling securing bolt  6- 10 06-1.0 43-7.2
Cap relief pressure JE-93(08-10,11-143
Fan securing bolt 6-10 06-1.0 43.7.2
Leakage test pressure 157 {1.6,23) Cylinder block drain plug 34 - 44 35-45  25-33
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ENGINE LUBRICATION SYSTEM

Lubricating Circuit

SLC1e3

'

Oil gallery in
cylinder block

-a---—  By-pass passage

Intermittently
oiling portion

i = =

Oil passage

L —

Oil pan
Qil strainer

*_.“_"""' - 1

Qil pump

Regulator valve

—

Qil filter

l___ﬁ__..._-_

—
1

Relief valve

-

i Pump drive gear

Main bearing

)

v

Connecting rod

bearing

v

Connecting rod

||
Piston pin, pis-
ton and cylinder

J

Chain and chain

v

Cvylinder head
oil gallery

v

Center cam bracket

V.

Rocker shaft

&

tensioner
Rocker arm
I !
Cam surface Camshaft bearing
T
| ] L ¥

Cam bracket

1
Timing chain
and front cover

|

f )

LC-13
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ENGINE LUBRICATION SYSTEM

Oil Pressure Check

WARNING:
¢ Be careful not to burn yourself, as the engine and cil may be
hot.

s Oil pressure check should be done in “Neutral’” gear position.

1. Check oil level.
2. Remove oil pressure switch,

3. Install pressure gauge.
4. Start and warm up engine 1o normal operating temperature.
B. Check oil pressure with engine running under no-load.

Approximate discharge pressure

Engine rpm kPa (kg/fem?, psi)
Idle speed More than 73.6 (0.75, 10,7}
3,000 324 . 4611(3.3-4.7, 47 - 67)

If difference is extreme, check oil passage and oil pump for oil
teaks.
6. Install oil pressure switch,
Use proper liquid sealant.
Oil pressure switch:
@ : 10-16N-m{1.0-1.6 kg-m, 7 - 12 ft-Ib)

LC-14



ENGINE LUBRICATION SYSTEM 224i

Qil Pump
Drive spindle
Gasket Q
%—qs 10 (0.6 - 1.0,4.3-7.2)
Pump body
Gasket 9

Rotor

Inner 39.49
{4.0-5.0,

Pump cover 29 - 36}

/ @ @@ @\
2oy S
. o, Regulator
™~ valve set
[D6-10106-1.0,4.3-7.2)

((J11-.15(1.1-15,8-11)

{q: Nem tkg-m, ft-1h)

SLC945

¢ Always replace with new oil seal and gasket.

When removing oil pump, turn crankshaft so that No. 1
piston is at T.D.C. on its compression stroke.

o When installing oil pump, align punch mark on drive spindle
a=Punch and oil hole on oil pump.
mark
e il
hole
ELO09

LC-15



ENGINE LUBRICATION SYSTEM

ELO76

SLCO029

S5LCT32

Oil Pump (Cont’d)

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Check oil pressure regulator valve sliding surface and valve
spring.

3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

if damaged, replace regulator valve set or oil pump assembly,

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and breaks
by pushing the ball, |f replacement is necessary, remove valve by
prying it out with a screwdriver,

Install a new valve in place by tapping it.

OIL PUMP INSPECTION
tUsing a feeler gauge, check the following clearance.

Unit; mm {in}

Rotor tip clearance (1) Less than 0.12 {0.0047)
Quter rotor to body clearance (2) 0.156 - 0.21 (0.0059 - 0.0083)
Side clearance (with gasket) (3} 0.04 - 0.08 {0.0016 - 0.0031)

If it exceeds the limit, replace gear set or entire oil pump
assembly.
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ENGINE COOLING SYSTEM

Cooling Circuit

v Tharmo wax
\

e Therrmastat
o

Thermostat: Open

-{:";l Thermostat: Closed

Radiator cap Reservoir tank

! [}

i '

Radiator Water gutlet

Water inlet Open

Water pump  fo ————  Thermaostat

+ . Imjection body

I P

Cylinder block Lan Heater Throttie chamber

|

|

|

* |
l——‘- Thermo wax !
I |

Lo o 4

Cylinder head a [nitake manifold

SLC?74

WARNING:

To avoid serious personal injury, never remove radiator cap
quickly when engine is hot. Sudden release of cooling system
prassure is very dangerous,

If it is necessary to remove radiator cap when radiator is hot,
turn cap slowly counterclockwise to the first stop. After all
pressure in the cooling system is released, turn cap passing the
stop and remove it.
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ENGINE COOLING SYSTEM 224i

Cooling System Inspection
CHECKING HOSES

Check hoses for proper attachment, leaks, cracks, damage, loase
connections, chafing and deterioration,

SLCEs0

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see
if it is satisfactory.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 ka/em?®, 11 - 14 psi)

EG17650301 { — } SLCE13

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system by means of a tester to
check for leakage.
Testing pressure;
157 kPa (1.6 kg/cm?, 23 psi)
CAUTION:
Higher than the specified pressure may cause radiator damage.

SMABA0A
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ENGINE COOLING SYSTEM |224i

Gasket Q7

Water purmp with
Tem-coupling

MG: 4-10
(04-1.0,29-7.2)

Ma: 10-16
{1.0-186,7-12)

Fan belt

:DJ: N-m {kg-m, fi-lb}

SLC9A8

SLC738

Water Pump

REMOVAL AND INSTALLATION
Drain coolant from drain plug on left rear of cylinder block.

CAUTION:

e When removing water pump assembly, be careful not to get
coolant on timing belt.

e Water pump cannot be disassembled and should be replaced
as a unit.

* Always replace with new gasket.
To avoid deforming timing cover, make sure there is adequate
clearance between cover and hose clamp.

o After installing water pump, connect hose and clamp secure-
ly, then check for leaks using radiator cap tester.

INSPECTION
1. Check for badly rusted or corroded body assembly and vane.
2. Check for rough operation due to excessive end play.
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ENGINE COOLING SYSTEM

(316 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-to}

o o ?
Thermostat .
Gasket Q

Water cutlet sLCoa7

Thermostat

o After instailation, run engine for a few minutes, and check

for leaks.

¢ Be careful not to spill coolant over engine compartment.
Place a rag to absorb coolant.
e Always replace with new gasket,

INSPECTION

1. Check valve seating condition at crdinary temperatures. It

should seat tightly.

2. Check valve opening temperature and maximum valve lift.

For U.S.A.
Standard Frigid type*
Val i
J:SZD alve opening tempEggtliI:’e:} 82 (180) 88 (190)
SLC343
Max. valve lift 8/95 8/100
mm/ C {in/°F} {0.31/203) (0.31/212)
*: Option (Only Federal model)
For Canada
Standard Frigid type
Valve opening temperature
°C (°F) 88 {190} —
Max. valve lift 8/100
mm/°C {in/°F) (0.31/212) -

3. Then check if valve closes at 5°C (9°F} below valve opening

temperature.
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ENGINE COOLING SYSTEM

Radiator

M/T model A/T model

Radiator cap

Automatic transmission
il cooler hose

Radiator
upper hose

Radiator shroud 5LCB48

Radiator lower hose

CAUTION:
When filling radiator with coolant, refer to MA section,

m]6-10 Cooling Fan

0.6-1.0,43-7.2) _\
2

Q\% [ 5 :
Sy

Fan pulley

Fan coupling

[[]J 6-10 CDJ ¢ Nm (kg-m, ft-1b)
(0.6-1.0,43-7.2} SLOEGS

INSPECTION
Check fan coupling for oil leakage or bent bimetal,

SLCo72
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Qil pressure check

Engine Lubrication System

Tightening torque

. Approximate discharge pressure Unit N-m kg-m frdb
Engine rpm kPa {kgfem? _ psi)
Cil pump mounting bolt 11-15% 1.1-15 8-1
Idle speed Maore than 73.6 {0.75, 10.7} .
Qil pump caver bolt 6-10 0B-10 43-72
3,000 324-461(3.3-4.7, 47 -67)
Regulator valve cap 30-49 40-50 29-38
. Oil pressure swiich 10 - 16 10-18 7-12
Qil pump
Unit: mm {in}
Rotor tip clearance Less than 0.12 {0.0047)
Outer rotor to body clearance 0.15 -0.21 (0.0059 - 0.0083)
Side clearance {with gasket) .04 -0.08 i0.0016 - 0.0031}
Engine Cooling System
Thermostat Tightening torgue
For U.S.A. Unit N-m kg-m b
Standard Frigid type* Water pump securing bolt
16 419 04-10 29.72
i 18 10-16 10-186 7-12
Valve opening IEI‘I‘IpEfEI:.Ire . 82 1180) 88 (190)
CI'F) Fan installing bolt 5-10 06-10 43.72
Max. valve 1ift 2/95 81100 Fan pulley nut 6-10 06-1.0 43-72
mm;°C (in/°F} {0.31/203} t0.31/212) Water outiet housing bolt 16-21 1.6-2.1 12-15
= QOptien (Only Federal model} Cylinder block drain plug  29-39 30-4.0 22-29
For Canada
Standard Frigid type
Valve opening temperature
o 88 (190 —
¢ F 1190}
Max, valve lift /100
mm/*C {in/° F} (0.31/212) B

Radiator

Unit: kPa {kafcm®, psi)

Cap relief pressure

78-9810D8-10,11-14)

Leakage test pressure

157 (1.6, 23}
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When you read wiring diagrams:
¢ Read Gl section, "HOW TO READ WIRING DIAGRAMS".
® See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.
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- PRECAUTIONS

® Do not operate the fuel pump
when the fuel lines are empty.

® Tighten fuel hose clamps to the
specified torgue,

Da naot disconnect the E.C.C.5.
harness connectors, before the
battery ground cables has been
disconnected.

Securely connect the E.C.C.S.
harness connectors.

A poor connecticn can cause an
extremely high (surge) voltage
developed in coil and condenser,
thus resuiting in damage to

ICs,

Keep the E.C.C.S, harness at
least 10 em {3.9 in} away from
adjacent harnesses, to prevent an
E.C.C.S, system malfunction due
to receiving an external noise,
degraded operation of ICs, etc.
Keep E.l. parts and harnesses
dry.

Before removing parts, turn off
the tgnition switch and discon-
nect the battery ground cable,
Do not apply battery voltage to
injectors directly, otherwise
injectors will be damaged.

® Always uge 3 12-volt battery as

power source.

¢ Do not attempt to disconnect the
battery cables while the engine

is running.

Do not depress the accelerator
pedal when starting.
Immediately after starting, do
not rev up the engine unneces-
sarily.

Do not rev up the engine just
prior 1o shutdown.

EF & EC-4

® When installing a C.B. ham radio

or a mobile phone, be sure to

ohserve the following notes as it
may adversely affect the elec-
tronic control systems depend-
ing on its instaltation

location.

Keep the antenna as far as poss-

sible away from the electronic

contro! unit.

Keep the antenna feeder line

more than 20 cm (7.9 in) away

from the harness of electronic
controls.

Do not tet them run paraliel for

a long distance.

3) Adjust the antenna and feeder
line so that the standing-wave
ratio can be kept smatler,

4} Be sure 10 ground the radio to
vehicle body,

1

f—

2

”gg
000|@ & oo o o5y

® Do not disassemble the E.C.U.

{the E.C.C.S. control unit).

If a battery terminal is disconnect-
ed, the memory will return ta the
ROM value. The E.C.C.5, will now
start to self-control at its initial
value. Engine operation can vary
shightly when the terminal is dis-
connected. However, this is not

an indication of a problem. Do not
replace parts because of a slight
variation.

SEF267D



ENGINE AND EMISSION CONTROL PARTS LOCATION

Fuel tank Assist seat Exhaust

{for Truck)

Fuel tank
{for Wagon} ™| .-

{7 @

G

E.C.C.3. contral unit Electro injection unit

Fuel pum
pump — Componhent parts —

Alr flow meter

Throttle sensor

Pressure regulator

Fast idle cam

Idle-up solenaid

valve

® F.1.C.D. solenoid
valve

& |njectors (x2)

* V.CV,

# Dash pot

E.G.R.
control valve

Exbhaust gas

. conirol
temperature sensor EGR.c :

solenoid valve

Ll

See page EF & EC-7,

Fuel filter

;y“ o 1
Air temperature L = T
sensor ) o

Cylinder head Crank angle sensor

temperature sensor

Ignition coil &
powver transistor

Distributor

EF & EC-5

Location of above parts:

Canister

ALY, control
szlenoid valve

ALV, box
{for Hot A.1LV.)

ALV, case
{for Cold A1V}

SEFOG1E



ENGINE AND EMISSION CONTROL PARTS LOCATION

Fuel tank Assist seat
{for Truck} \

Fuel tank
{for Wagon}

L

)

Electro injection unir
,—Component parts —
Bir flow meter

Throttle sensar

ldle switch

Pressure regulator

Fast idle cam

ldle-up solenoid

Air valve

temperature s F.1L.C.D. solenoid
valve

* Injectar

* V.CV.

« Dash pot

Safety relay

E.C.C.S, control unit

B.P.T. valve

E.G.R.
control valve

Location of above parts:
See page EF & EC-7,

Exhaust
gas sensor

Fuel filter %

Exhaust gas AV, control

temperature S solenoid valve

Sensor il {far 2WD)
e Y

{California model J ‘;‘,‘\‘\ ! .

only) &

{for 4WD) {for 2WDI
A LV.box

Mixture heater

ALY, case

Intake side (for 2WD
lgnition coil &

Water power transistor
temperature

SBNSOr E.G.R. control

solenoid valve =
Cristributor
{Cap color = Black)
SEF203G
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ELECTRO INJECTION UNIT PARTS LOCATION

| va3oi || 224 |

Injector

Throttle sensor & idle switch

Idle-up
solencid valve

solenoid valve

V.C.W.
{Vacuum contral valve)

1 1T

—

Pressure regulator

EF & EC-7
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ENGINE AND EMISSION CONTROL SYSTEM CHART

E.C.C.S. CONTROL

Cylinder head temperature . .
> Fuel injecting &

sensor . . Injectors
Mixture ratio control )

Crank angle sensor

L 4

Power transistor

Ignition timing controt

S

Air flow meter {hot wire type}

Exhaust gas sensor

h 4

E.G.R. control solenoid

E.G.R. control
valve

Throttle sensor >

Idle up control Idle up solenoid valve

Hard idle switch >

*Soft idle switch

b4

lgnition switch

F.1.C.D. control F.1.C.D. solenoid valve

AV AV

¥

Starter switch

Battery

L 2

Mixture heating control Mixture heater relay

E.C.C.S. control unit

NS

Load switches of
Head lamps,
Blower,

Power steering,
Rear defogger

ALV, control sotenoid
valve

¥

ALV, control

A/C magnet clutch

Fuel pump relay

w

Fuel pump control

NS

h 4

Ciutch/Neutral switch (M/T)

Self-diagnosis &
Mixture ratio checking

Inspection lamps

Inhibitor switch (A/T)

NS

Vehicle speed sensor
(A/T model only}

L 4

® |njectors
& Air flow meter _

Fail-safe function

* Idie condition detecting by software

EF & EC-10



ENGINE AND EMISSION CONTROL SYSTEM CHART

OUT OF E.C.C.S. CONTROL

Water temperature

b4

Thermo
wax

F.I.C. cam

{Fast idle control cam!}

| controt

Intake manifold vacuum

Cold fast idle

Throttle valve

Intake manifold vacuum control

V.C.V.
{Vacuum controf valve)

A.B. vaive

Evaporative emission control

Air temperature

¥

Intake manifold vacuum

A.T.C. temperature sensor

A.T.C. controi

NS N

Carbon canister

Biow-by gas pressure

Vacuum motor

Crankcase emission control

Intake manifold vacuum

EF & EC-11

P.C.V. valve




ENGINE AND EMISSION CONTROL SYSTEM CHART

E.C.C.S. CONTROL

Water temperature sensor

Crank angle sensor

v

Air flow meter {hot wire type)

Exhaust gas sensor

4

Throttle sensor

v

Hard idle switch

h 4

Ignition switch

b4

Starter switch

Battety

A/C magnet clutch

4

Clutch/Neutraf switch (M/T)}

v

Inhibitor switch (A/T}

*1 \dle condition detecting by software

*2  For 2ZWD mode}

v

Soft idle switch

*1

Fuel injecting &
Mixture ratio control

Injeciors

Ignitian timing control

Power transistor

Spark plug switching control

E£.G.R. control

E.G.R. control solenoid
valve

ldle-up control

E.C.C.S. control unit

Idle-up solenoid valve

F.1.C.D. control

AV VAV

F.1.C.D. solenoid valve

Mixture heating control

NS

Mixture heater relay

*2 ALV, control

A4

*2 A.lV.contro}
solenaid valve

Fuel pump control

Fuel pump relay

Self-diagnosis &
Mixture ratio checking

NSNS

Inspection lamps

® [njectors
& Air flow meter

Fail-safe function

EF & EC-12



ENGINE AND EMISSION CONTROL SYSTEM CHART

OUT OF E.C.C.5. CONTROL

F.I.C. cam
Thermo . .
Water temperature » element »| (Fastidle Cold fast idle control Throttle valve
controf cam)
. V.CV.
Intake manifold vacuum control
{Vacuurn control valve}
Intake manifold
vacuum
q A.B.valve
Evaporative emission control Carbon canister
. A.T.C. temperature
Air temperature » P A.T.C. cantrol Vacuum motor
sensor
Intake manifeld vaccum
Blow-by gas pressure Crankcase emission control P.C.V. valve
Intake manifold vaccum

EF & EC-13



FUEL FLOW SYSTEM DESCRIPTION VG30i

Injector

—\ /Th rottle body

e

r— —— g e ,
—
{ —— L=
Frrues
Pressure regulator
-
1
i
L._2

L]
Fue! filter cap /_v
with vacuum relief valve Fuel check valve h
Carbon canister j

_ \\—Fuel damper

_/I\—Fuel pump )

“ [\ —

Fuel tank 5
SEF276D
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FUEL FLOW SYSTEM DESCRIPTION

Injector-\ /Throttle body

Pressure regulator @*‘
[ = [

4 T

Fuel filter\

i
1111

— E.G.R. control
solenoid valve

Fuglcheck valve
%
\Carbon canister

Fug! pump

Fuel filler cap
with vacuum relief valve

Fuel tank

SEFS810E
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AIR FLOW SYSTEM DESCRIPTION

l VG30i |

Injection body
Mixture hearer—\ Injector /

AT.C temperature
SENSOr
Vacuum

U

F.1.C.D. solencid valve—._

tdie-up solenoid val\.re\
E.G.R. control
solencid valve \

E.G.R. control valve

ALV, control
solengid valve —

ALY, case——
2P

P

ALY, box

[ Air flow
meter

[~—Throttle
sensor

7~ A.B. valve

EF & EC-16

¢ Intake air flow

4m Exhaust gas flow
¢ Secondary air flow

ZZ ‘acuum line

SEF277D




AIR FLOW SYSTEM DESCRIPTION
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VG30i

E.C.C.S. CIRCUIT DIAGRAM
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E.C.C.S. CIRCUIT DIAGRAM
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E.C.C.S. WIRING DIAGRAM
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E.C.C.S. WIRING DIAGRAM
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E.C.C.S. WIRING DIAGRAM
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E.C.C.S. DESCRIPTION
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3
o
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/
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17 signal slit

120° signal slit

Rotor plate SEFGE14B

180° signal slit for No, 1 eylinder

/--1° signal slit

AN ~1807 signal slit

2240

Rotor plate

SEFES53B

Components

E.C.U. (E.C.C.S. control unit)

The E.C.U. consists of a microcomputer, inspection lamps,
a diagnostic mode selector and connectors for signal input and
output, and for power supply. The unit has control of the follow-
ing functions,

e Injected fuel amount

Ignition timing

Spark plug switching [Z244)

Mixture ratio feedback

Idle condition detecting

E.G.R. operation

Idle-up operation

F.1.C.D. operation

Fuel pump operation

Mixture heating

ALV, operation [VG30i, Z24i(2WD}]

Self-diagnosis

CRANK ANGLE SENSOR

The crank angle sensor is a basic component of the entire
E.C.C.S. It monitors engine speed and piston position, and sends
to the E.C.U. signals on which the controls of fuel injection,
ignition timing and other functions are based,

The crank angle sensor has a rotor plate and a wave forming cir-
cuit, The rotor plate has 360 slits for 1° signal and 6 slits for
120° signal [VG30i] /4 slits for 180° signal [Z224i}. Light Emit-
ting Diodes (L.E.D.) and Photo Diodes are built in the wave
forming circuit.

When the rotor plate passes the space between the L.E.D. and
the Photo Diode, the slits of the rotor plate continually cut the
light which is sent to the photo dicde from the L.E.D. This
causes generating rough-shaped pulses. They are then converted

into on-off pulses by the wave forming circuit, which are sent to
the E.C.U.
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E.C.C.S. DESCRIPTION
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Components {Cont’d)

CYLINDER HEAD TEMPERATURE SENSOR [VG30i]

The cylinder head temperature sensor is also a basic component
of the entire E.C.C.5. The sensor, located on the front side of
the driver’s side cylinder head, detects cylinder head temperature
depended on engine coolant temperature and emits signals to the
E.C.U.

This part employs a thermistor which is sensitive to changes in
temperature. The electric resistance of a thermistor decreases in
response to a temperature rise.

WATER TEMPERATURE SENSOR [Z24i]

The water temperature sensor is also a basic component of the
entire E.C.C.S. The sensor, located on the front side of the
intake manifold, detects engine coolant temperature and emits
signals to the E.C.U.

This part employs a thermistor which is sensitive to changes in
temperature. The electric resistance af a thermistor decreases
in response to a temperature rise.

AIR FLOW METER

The air flow meter measures the intake air fiow rate by taking a
part of the entire flow, Measurements are made in such a manner
that the E.C.U. receives electrical output signals varied by the
amount of heat emitting from the hot wire placed in the stream
of the intake air.

When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is
taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the hot wire is auto-
matically controlied to a certain number of degrees.

Therefore, it is necessary to supply the hot wire with more elec-
tric current in order to maintain the temperature of the hot wire.
The E.C.U. knows the air flow by means of the electric change,

FUEL INJECTOR

The fuel injector is & small, elaborate solenoid valve, to which
high-pressure fuel is supplied. The E.C.U. controls the solenoid
coil within the injector. The coil, when energized by the E.C.U.,
opens a ball valve which allows fuel to pass through a swirl
orifice and into the manifold. Two injectors are employed in
the system,

EF & EC-25



E.C.C.S. DESCRIPTION
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Connector for
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Components (Cont'd)

PRESSURE REGULATCR

The pressure regulator maintains the fuel pressure at 250.1 kPa
(2.55 kg/em?, 36.3 psi). Since the injected fuel amount depends
on injection pulse duration, it is necessary to maintain the
pressure at the above value.

FUEL PUMP

The fuel pump with a fuel damper is an in-tank type, that is the
pump and damper are located in the fuet tank. The vane rollers
are directly coupled to a motor which is cooled by fuel.

THROTTLE SENSOR & SOFT/HARD IDLE SWITCH

The throttle sensor is attached 1o the throttle body and actuates
in response to the accelerator pedal movement, This sensor is a
kind of potentiometer which transforms the throttie valve posi-
tion into cutput voltage, and emits the voltage signal to the
E.C.U. In addition the sensor detects the opening and closing
speed of the throttle valve, and sends the voltage change rate to
the £.C.U.

Idte position of the throttle valve is determined by the E.C.U.
receiving the signal from the throttle sensor, and the system is
called ""Soft idle switch””. This one controls engine operation
such as fuel cut. On the other hand *'Hard idie switch”, which is
built in the throttle sensor unit, is used not for engine contral
but for self-diagnosis.

Mot used Supply voltage:

{Full throttle 5V {Applied between terminal No. 4 and 6!
1-as

switch) 6.0 |

CQutput voltage between
terminal No. 4 and 57 P

Hard idle
switch

;
} Throttle

sEN50r

Output voltage between terminal No, 4 and § {V)

90 135
Throttle valve opening angle {deg)}

SEF28B7D
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E.C.C.S. DESCRIPTION

VG30i || Z24i

r Louver
. -Sensor glement {Titania}
4~ Lead terminals

* Glass seal

" Rubber

Components {Caont’d)

EXHAUST GAS SENSOR (Titania type) [VG30i]

The exhaust gas sensor, which is placed in the exhaust tube,
monitors the amount of oxygen in the exhaust gas.

This sensor is made of ceramic titania which electric resistance
drastically changes at the ideal air-fuel ratio.

The E.C.U. supplies the sensor with approximately 1V and takes
an output voltage of the sensor depending on its resistance. In

seal order to activate the sensor element, it is equipped with a heater,
SEF7160

= z
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= ©

il =}

) b

2 9

g 5

= g

o =

2 4 , © 9 : -

Rich =— ideal ratio — Lean 81: Resistance of titania Rich — |deal ratio — Lean

Mixture ratio

Rp: Comparative resistance . )
{equipped in the E.C.UL) ixture ratio

SEF285D

L.ouver
V J,r—Zir(:c:nia tube

Connector
lk_ {solation bushing
Contact plate

I
;
Holder~

SEC3I36A

Qutput voltage Vs (V]

Rich ==— |deal ratic —— L gan

Mixture ratio SEF288D

lgnition coil

Power transistor

SEF745E

EXHAUST GAS SENSOR {(Zirconia type) [224i]

The exhaust gas sensor, which is placed into the exhaust mani-
fold, monitors the amount of oxygen in the exhaust gas,

The sensor has a closed-end tube made of ceramic zircenia. The
outer surface of the tube is exposed to exhaust gas, and the inner
surface to atmosphere. The zirconia of the tube compares the
oxygen density of exhaust gas with that of atmosphere, and
generates electricity. In order to improve generating power of
the zirconia, its tube is coated with platinum, The voltage is
approximately 1V in a richer condition of the mixture ratio
than the ideal air-fuel ratio, while approximately OV in leaner
conditions. The radical change from 1V to OV occcurs at around
the ideal mixture ratio. In this way, the exhaust gas sensor
detects the amount of oxygen in the exhaust gas and sends the
signal of approximately 1V or OV to the E.C.L.

POWER TRANSISTOR & IGNITION COIL

The ignition signal from the E.C.U, is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.
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E.C.C.S. DESCRIPTION
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Components {Cont'd)

SAFETY RELAY

The safety relay, which is located behind the right dash side
finisher, prevents electrical damage to the E.C.U. and injectors
when battery terminals are connected in reverse,

MIXTURE HEATER

The mixture heater is located between the throttle valve and
the intake manifold. It is designed to atomize fuel during cold
engine start conditions,

The E.C.U. has control of this heater,

VEHICLE SPEED SENSOR [VG30i]

The vehicle speed sensor provides a vehicle speed signal to the
E.C.U. for fuei cut and recovery. This is only for A/T model.

The speed sensor consists of a reed switch, which is installed in
the speed meter unit and transforms vehicle speed into a pulse
signal,

A.lLV. CONTROL SOLENOID VALVE

[VG30i, Z24i{2WD}]

This three-port solenoid valve controls the “cold” A.l.V. vacuum
line, based on signals supplied by the E.C.U. The second A.l.V.
line, called the “hot” line is not controlled by the E.C.U. Refer
to ALV, description for further details.

E.G.R. CONTROL SOLENOID VALVE

This solenoid valve is the same type as that of A.l.V. The E.G.R.
system is controlled only by the E.C.U. At both low and high
speed revolution of engine, the solenoid valve turns on and ac-
cordingly the E.G.R. control valve cuts the exhaust gas leading to
the intake manifold.
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E.C.C.S. DESCRIPTION [ vG30i || z24i ]

SEFQ72G

Engine speed and piston position

Components (Cont’d)

EXHAUST GAS TEMPERATURE SENSOR

[California model only]

The exhaust gas temperature sensor, located near the E.G.R.
control valve, detects the temperatures of exhaust gas from
E.G.R. control valve and emits signals to the E.C.UU. This sensor
employs a thermistor which is sensitive to changes in tempera-
ture. The electric resistance of the thermistor decreases in
response to a temperature rise.

Fuel Injection Control

Crank angle sensor

Amount of intake air

¥

Air flow meter

Cylinder head/Water Engine termperature

temperature sensor

Density of oxygen in exhaust gas

hd

Exhaust gas sensor

® Throttle valve position
® {Opening or closing speed of throttle

valve

" E.C.C.S.
control — Injector
unit

Throttle sensor

Start signal

v

Ignition switch

Battery voltage

L

"

Battery

Start enrichment

Warm-up enrichment
I P

1 /

Rich

Low —= High
Water temperature
SEF923C

L

The E.C.U. calculates the basic injection pulse width by proces-
sing signals from the crank angle sensor and air flow meter.
Receiving signals from each sensor which detects various engine
conditions, the E.C.U. adds various enrichments, which are
pre-programmed in the E.C.U. to the basic injection amount.
Thus, the optimum amount of fuel is injected through the
injectors.
1) Fuel enrichment:

In each of the following conditions, fuel is enriched.

During warm-up

When starting

When accelerating (in response to opening speed of throttle

valve)

s With heavy load
Enrichment rates for “when accelerating”” and “with heavy load”

are pre-programmed for engine speed and basic injection pulse
width,
2} Fuel lean during deceleration:
Lean rates for ““during deceleration’ are programmed for
closing speed of throttle valve.
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E.C.C.S. DESCRIPTION | vG30i || z24i |
Fuel Injection Control {Cont’d)

CLOSED LOOP 3) Mixture ratio feedback control {Closed loop control}

CONTROL @ Mixture ratio feedback system is designed to control the
Uit tion pulse mixture ratio precisely to the stoichiometric point so that the
three way catalyst can minimize CO, HC and NOx emissions
simultaneously. This system uses an exhaust gas sensor
( located in the exhaust manifold to give an indication of
Fuel inaati whether the air-fuel ratio is richer or leaner than the stoichio-

Combustion uel injection . . . .. . .
metric point. The E.C.U. adjusts the injection pulse width
according to the sensor voltage so the mixture ratio will be
SEF5398 within the narrow window around the stoichiometric air fuel

Feedback S|gnal

ratic.
However, this system wilf operate under open loop under the
following conditions:
When starting engine.
When engine temperature is cold.
When exhaust gas sensor temperature is cold,
When driving at high speeds or under beavy load.
At idle.
When the exhaust gas sensor monitors a rich condition for
more than a few seconds.
When A.L.V. contrel system is operated.

GENERAL RUNNING MODE 4} Fuel injection timing.
Fue! is injected alternately by two injectors during most

Injector _‘ |_| l_] operating conditions.

A

Injector ' N [ ] |

B

120 degrees

SEF412D
HEAVY LOAD OR HIGH SPEED When accelerating, during heavy load or high speed con-
RUNNING MODE ditions, fuel is injected simultaneously by both injectors.
Injector I | | ! J l |
A 1 1
| |
Injector ] | | | [ | | |
B |
-
120 degraes
SEF413D
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- =—3
5
6 27 35
— IGNITION 8 CRANK
SWITCH 17 aNeLs
FUSIBLE 28 N SENSOR
LINK _'|'_
P 25
[o & 'o 2 |THROTTLE
BATTERY j SENSOR
34 EcCCS,
CONTROL
5  uNIT
RESISTOR
oumon <o e |31k 73 | e2xe z
PYYy 3 3 METER
| b | 1)
107
169
DISTFNBUTOH 12 23 \_,/;;;
CYLINDER HEAD
"3 TEMPERATURE
SENSOR

SPAHK PLUG

SEF747E
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i [ z2ai
E.C.C.S. DESCRIPTION VG30i || Z224i
Ignition Timing Control {Cont’d)
Operation
Cylinder head temperature “C (°F)
Throttle valve Remarks
position Between 37 (99} 3
Beiow 37 (99} and 55 (131) Above 55 (1371
Idle Advanced
Advanced Normal * Advanced See CAUTION 1.
Off idle
Advanced See CAUTION 2.
* “Normal* means the pre-programmed ignition timing data.
CAUTION 1:
Limited to the following conditions:
1 Engine speed is less than 3,200 rpm.
2. Cylinder head temperature at starting is above 10°C (50°F}.
CAUTION 2:
Except the conditions shown above,
Z24i
MAIN RELAY
a2 ¥
6 27 35
~ IGNITION 8 i':,’é‘té
FUSIBLE SWITCH A S SENSOR
LiNK
|IO C+)|! 25
l BATTERY 19 . THROTTLE
= 2a SENSOR
IGNITION CONL
{Intake} & POWER
TRANSISTOR E.C.C5.
14 CONTROL
/ 5 UNIT
i
IGNITICN CcOIL. %‘}%—Z RESISTOR
(Exhaust) & POWER \ %@ fﬁ 2.2 k0 26 AIR FLOW
TRANSISTOR [Fvwm| 31
AAA METER
/Y 3 30
107
109
DISTRIBUTOR 12 23
/ WATER TEMPERATURE
m3 SENSOR
{-Exh‘aun_ sid;] _llnt;ke ;ide]T
SPARK PLUG
SEF8O7E
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E.C.C.S. DESCRIPTION

| vG3oi || z24i |

Ignition Timing Control {(Cont’d)

Operation
Throttle valve | 'YATer temperature Water temperature "C {°F)
ition when starting
pos! °C (°F) Below 15 {59) Between 15 {52) and 70 (158) Abaove 70 {158)
Below 15 (59) Normal® Advanced
Idie Normal*
Above 15 (589} Advanced
Below 15 {59} Advanced Advanced
1} When engine speed is between
. 800 rpm and 2,500 rpm in
Off idle light load condition Normalt*
Above 16 {59) Retard
2} Except above
Normat®
““Normal’* means the pre-programmed ignition timing data.
F.1.C.D. Control
Engi d
Crank angle sensor ngine spee >
Cylinder head/Water Engine temperature .
temperature sensor E.CLCS. —>»  F.1.C.D. salenoid valve
control
Start signal unit
Ignition switch >
A/C operating signal
A/C magnet clutch P 9519 >

Operation

Conditions

F.1.C.D. solenoid operation

{1} When starting engine [Z224i]
(2) For a few seconds after starting engine [Z24i]
{3 Air conditioner “ON"

ON

Except above

OFF
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E.C.C.S. DESCRIPTION

VG30i || 224i |

Fuel Pump Control

Crank anal Engine speed
rank anale sensor —
E.C.CS.
controf * Fuel pump relay
Start signal :
.. . J|  unit
lgnition switch »
KAl RELAY
| ——]
L d )
R
FUEL PUMP :
FUSE RELAY 6 27 35
Z L__o o 108 8 CRANK
o 17 ANGLE
SENSOR
IGNITICN 28
SWITCH
E.C.C.8.
CONTROL —
UNIT -
FUSIBLE FUEL
LINK PUMP
p
BATTERY

o @

SEFB9SE

Fuel pump ON-OFF control

Ignition switch position

ON

Engine condition Fuel pump retay Fuel pump operation
Stopped ON — OFF th.er.aws fo}r a few seconds af:cer
ignition switch turns to “ON
Starting ON Operates
Running ON Operates
After stall OFF Stops in 1 second

EF & EC-34



E.C.C.S. DESCRIPTION

[ vG30i ]| 224i |

Mixture Heating Control

Engine speed
Crank angle sensor »
, . E.C.CS.
Cylinder head/Water Engine temperature o control N . |
temperature sensor g e »  Mixture heater relay
unit
N . Start signal
Ignition switch >
MIXTURE
FUSE HEATER RELAY
! 2 } ST 12
o
IGNITION —
SWITCH CYLINDER HEAD/
WATER TEMPERATURE
Eces SENSOR
€ £.LS.
“H"g;?ég g CONTROL 23
FUSIBLE UNIT
LINK
107 26
109
112
i13
7
@ BATTERY 6 28 8 17___ 27 35
=) = !I
1 L = ‘
L. N2
MAIN RELAY

CRANK
ANGLE SENSOR

SEFVABE

Mixture heater relay ON — OFF control

lgmtlo? ,SWItCh Engine condition Cylinder heac‘IJNUaoter Mixture heater reiay Mixture heater
position temperature G (" F)
OFF Stopped Any temperature OFF Does not operate
Below 70 {168} ON Operates
START Cranking
Above 70 (158) OFF Does not operate
Stopped or after stall Any temperature OFF Does not operate
Running under light- Below 70 {158) ON Operates
ON load condition Above 70 {158) OFF Does not operate
Running under heavy- Below 70 {158) ON Operates
load condition for
a few min. or more Above 70 {158) ON for a few min. Qperates for a few min,
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Z224i

VG30i

E.C.C.S. DESCRIPTION

A.LV. {Air Induction Valve} Control
(VG30i, Z24i (2WD))

Engine speed
Crank angle sensor »
Density of oxygen in exhaust gas
Exhausi gas sensor [VG30i] * EcCs
N A.lV_control
control P——————» .
- . . solenaid valve
Cylinder head/Water temperature | Engine temperature | unit
SENsor i
Throttle valve idle position
Throttle sensor +
MAIN RELAY
o o
t:_\_m,
ALV, CONTROL
FUSE SOLENOQID VALVE 6 27 35
{1 LI 20 . CRANK
=T . ANGLE
| : 7 SENSOR
IGNITION | Z8 —r
SWITCH | : =
! e E.C.CS. - w
[ ': CONTROL 25 o
! EXHAUST I uNIT 19 69
FUSIBLE | GAS SENSOR | |7 |2 &
LINK i | ‘ @
| ; 24 26
i i
| ! 23—
:_ . | CYLINDER HEAD/
BATTERY ~~~ — Vel - ———— - WATER TEMPERATURE
SENSOR
SEF749E
OPERATION (COLD A.l.V. CONTROL SYSTEM)
Cylinder head/Water temperature
C{F) Driving condition Thrott.Ie. valve Al .V..control AV, control system
position solenoid valve
VG0 Z24i (2WD)
Below 15 {59) Below 10 (50} OFF Does nat operate
Between 15 {59) | Between 10 (50) ANY ANY on Ooerates
and 40 (104) | and 50 {122) P
Idle ON Operates for a few min.
Above 40 (104) | Above 50 {122} Deceleration
Off idle CFF Does not operate

Hot ALV, control system always operates.
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E.C.C.S. DESCRIPTION

VG30i || Z24i |

E.G.R. (Exhast Gas Recirculation} Control

Engine speed

Crank angle sensor

Cylinder head/Water temperature

Engine temperature

sensor

Throttle sensor

Throttle valve position

* £C.CS.

control
unit

E.G.R. control solenoid
valve

. ] Start signai
lgnition switch »
gﬂ*ﬂ;ﬁ“ E.G.R, CONTROL
/—\ FUSE SOLENO!D VALVE
Y )
CYLINDER HEAD/
MAIN RELAY WATER TEMPERA-
? O TURE SENSOR
P00/ 6 E.C.CS. 23
FUSIBLE CONTROL
LINK 27 UNIT
35 26
3 19 -
17 >
28 26 %>
BATTERY
CRANK ANGLE THRQTTLE
SENSOR - SENSOR
SEFO11E
Operation
Conditions E.G.R. control solenoid E.G.R. system

@ When starting engine

(2) Low engine temperature
@) When idting

(%) High engine speed

® More than 3,200 rpm [VG30i]
® More than 4,500 rpm [Z224i]

{57 Low engine speed
® | ess than 900 rpm [VG30i]
® | ess than 1,000 rpm [Z224i]

ON

Does not operate

Except above

OFF

Operates
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E.C.C.S. DESCRIPTION | vesoi || z24i |

Idie-up Control

Engine speed
Crank angle sensor »
Cylinder head/Water temperature Engine temperature N
sensor i
Load signal E.C.C.S. | lenoid
Load switches [VG30i) 9 » control Idle-up solenor
unit valve
Start signal
Ignition switch »
Battery valtage
Battery >
IGNITION Is%ﬁeﬁém
SWITCH FUSE VALVE
II 'mm—L[ 2
_____ —————— e — ————— - CYLINDER HEAD/
I I WATER
| | TEMPERATURE
I | SENSOR
i | E.C.CS. 23
FUSIBLE [ POWER | CONTROL
LINK | STEERING | UNIT
| oL I] | 26
| PRESSURE o 1
SWITCH
I 22
! [
! I
BATTERY { Torear defogger .r"]l |
i switch |
|
I To blower motor i
— I switch
- | [
I To lighting switch :
e —— VG300 — — — —— — — I
SEFQ12E
Qperation
Conditions Idie-up solenoid operation
{1) When starting engine
(@ For a few sec_:onds after startl.ng engl‘ne‘. below 12V. [VG30i]
(3) For a few minutes after starting engine if battery voltage is .
. . o e rge below 10V. [Z24i)
@ Power steering oil pressure switch “ON ON
(5) Load switches “ON" [VG30i]
Lighting switch “OQN"
Blower motor switch "ON"
Rear defogger switch “ON""
Except above OFF
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E.C.C.S. DESCRIPTION

| z24i |

Spark Plug Switching Control

Engine speed

Eng

—»|  Power transistor

ine temperature

Crank angle sensor >
. . E.C.C.5.
Amaunt of intake air
Air flow meter »| control
unijt

h 4

Water temperature sensor

The spark plug switching control system is de-
signed to change the ignition system from 2-plug

ignition to 1-plug
driving in order to reduce engine noise.

ignition during heavy load

» 5o
L “Jbh -
MAIN RELAY
& 27 35 | am
8
— IGNITION SWITCH CRANK
7 ANGLE SENSCR
28 "
‘BATTERY .
= ] 34
[IGNIT10N coIL
{intake) & POWER
E.C.CS.
TRANSISTOR L |
ONTROL
[ ;“ SN” 26 AIR FLOW
a1 METER
I|I a0
IGNITION COIL | | RESISTOR
{Exhaust} & POWER | [ 7\ 5|| Z\ 2.2 kQ)
TRANSISTOR o] N
| in 3 23 _w
107 WATER TEMPERATURE
SENSOR
105
DISTRIBUTOR 117
\ ! 113
SPARK = 1
PLUG =
{Exhaust side) {Intake ;ide] SEF898E

Operation
Water temperature Engine operation Engine speed
°C °F) condition rpm Spark control

Above 2,500 1-spark plug system

Heavy load
Below 70 {158} Below 2,500 2-spark plug system
Light load Any 2-spark plug system
Above 2,400 1-spark plug system

Heavy load
Above 70 (158} Below 2,400 2-spark plug system
Light load Any 2-spark plug system
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E.C.C.S. DESCRIPTION VG30i || 224

Fail-safe System Description

Air flow meter malfunctioning

If the air flow meter output voltage is lower or
higher than the specified value, E.C.U. senses
an air flow meter malfunctioning. In case air
flow meter malfunctions, the throttle sensor
substitutes for the air flow meter.

Through air flow meter is malfunctioning, it is
possibie to drive the wehicle and start the
engine. But engine speed will not rise more
than 2,800 rpm in order to inferm the driver of
fail-safe system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not aoperate —
Cranking ON _lEr}gin.f: will be started by a pre-determined
injection pulse on E.C.U.
QOperates
: Engine speed will not rise above

Running OFF 2 800 rpm

Injector malfunctioning {VG30i model only)

When engine speed is less than 2,000 rpm in
the alternating injection mode (except during
acceleration), and injection pulse angle is less
than 79 degrees {Crank angle), if at least one
infector does not inject fuel four times
successively because of the electric probfem,

E.C.U, senses injector malfunctioning. ¥ one
injector malfunctions, it is possible to drive
the vehicle and start the engine, But engine
speed will not rise above 2,800 rpm in order to
inform the driver of fail-safe system operation
while driving.

Operation

Engine condition
that senses injection
malfunctioning

Number of
failed injectors

'njector pulse duration

Fail-safe functioning

Less than 2,000 rpm
{Except during
acceleration}

1) In alternative injection
Normal duration with another
remaining injector every 120
degrees.

2} In simultaneous injection
Twice the duration with the
other remaining injector,

Engine speed will not rise
above 2,800 rpm.

Zero

Fuel is shut off.
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DIAGNOSTIC PROCEDURE [ vG3oi | [ zai]

Introduction

Sensars The engine has an electronic control unit to control major sys-
tems such as fuel control, ignition control, idle speed control,
etc. The control unit accepts input signals from sensors and

% Contral unit Actuators
» . instantly drives actuators. It is essential that both kinds of signals
7 are proper and stable. At the same time, it is important that
7 there are no conventional problems such asvacuum leaks, fouled
spark plugs, or other problems with the engine.
It is much more difficult to diagnose a problem that occurs
SEF232G intermittently rather than continuously. Most intermittent
problems are caused by poor electric connections or faulty
wiring. In this case, careful checking of suspicious circuits may
help prevent the replacement of good parts,
A visual check only may not find the cause of the probiems,
A road test with a circuit tester connected to a suspected circuit
should be performed.
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through the talks
with the customer, find out what symptoms are present and
under what conditions they occur,
Start your diagnosis by looking for ‘‘conventional” problems
first. This is one of the best ways to troubleshoot driveabitity
problems on an efectronically controlled engine vehicle,

SEF234G
Work Flow
(omEsem )
STEFP 1 L ) LISTENING TO CUSTOMER COMPLAINTS |‘---~Diagnostic Worksheet

[EF & EC-42]

\a

STEP 2 DUPLICATION OF OPERATING CONDITIONS THAT LEAD | |, iormittent Problem Simulation
TO MALFUNCTIONS [EF & EC-43]
STEP 3 ELIMINATING GOOD PARTS/SYSTEMS |---- Diagnostic Table
: 3 (EF & EC-45 - 70]
1
STEP 4 1 [ INSPECTION ON THE BASE OF EACH COMPONENT __|--—Electronic Control System fnspection
. ¥ (EF & EC-92 - 199]
. :
STEP 5 1 | REPAIR / REPLACEMENT ]
| ¥
STEP 6 -1 FINAL CHECK ]

N.G. O.K..!v

( CHECK-OUT )

EF & EC-41



DIAGNOSTIC PROCEDURE

| VG30i | | Z24i |

KEY POINTS
WHAT . Vehicle & engine model
WHEN . Date, Freguencies
WHERE ..... Road conditions
HOW ... Operating conditions,

Weather conditions,
Symptoms

Diagnostic Worksheet

There are many kinds of operating conditions that lead to mal-
functions on engine compaonents,

A good grasp of such conditions can make troubleshooting faster
and more accurate.

In general, feelings for a problem depend on each customer. It is
important to fully understand the symptoms or under what con-
ditions a customer complains. .

Make good use of a diagnostic worksheet such as the one shown
below in order to utilize all the complaints for troubleshooting,

WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

O Impossible to start O No co_mbustion O Partial combustion
- 1 Partial combustion affected by throttle position
O Startability O Partial combustion NOT affected by throttle position
[J Possible but hard to start O Others [ !
O 1dlin 0 No fast idle 1 Unstable [J High idle O Low idie
9 O Others ( I
Symptoms
O Stumble 0 Surge O Detonation O Lack of power
O Driveability O Intake backfire 0O Exhaust backfire
O Others [ ]
[0 At the time of start 1 While idling
0 Engine stall 0 While accelerating B While decelerating
O Just after stopping Tl While loading
Incid nce O Just after delivery 0 Recently
neident ocourre C} In the morning [0 At night I in the daytime
Frequency L1 All the time OO0 Under certain conditions 0 Sometimes
Weather conditions O Mot effected
Weather O Fine O Raining O Snowing O Others [ )
Temperature O Hot O Warm O Cooal O Cold O Humid °F
Engine conditions B Cold 0O During warm-up O Atter warm-up
. | 5 ] L A i | L J
Engine speed 2,000 3,000 6,000 8,000 rpm
Road conditions O In town O Insuburbs O Highway O Off road (up/down)
Crriving conditions LI Not affected
[0 At starting [0 While idling (0 At racing
1 While accelerating OO wWhile cruising
Ol While decelerating O While turning {RH/LH}
. | 1 | \ 1 I | s | n | n |
Vehicle speed 535735 30 40 50 60 MPH
Check engine light O Turned an O Not turrmed on

EF &
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DIAGNOSTIC PROCEDURE

| v3oi || z24i |

THIS is the
symptom,
isn"tit?

SEF235G

intermittent Problem Simulation

In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the
problem might occur,

Perform the activity listed under Service procedure and note the

result.

Variable factor

Influential part

Target condition

Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure regulator
Madz rich Remove vacuum hose and apply pressure.
Advanced Rotate distributor clockwise.
2 | lgnition timing Distributor
Retarded Rotate distributor counterclockwise,
5 Mixture ratio Exhaust gas sensor | Suspended Disconnect exhaust gas sensor harness connector.
feedback control | 0461 unit Operation check Perforem self-diagnosis (Mode 1/11} at 2,000 rpm.
Raised Turn idle adjust screw counterclockwise.
4 | Idle speed Throttle body
Lowered Turn idle adjust screw clockwise,
Electric i
. Poor electric Tap or wiggle.
5 connection Harness connectors connection of
{Electric and wires faul . Race engine rapidly. See if the torque reaction of
continuity} aulty wiring the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
6 | Temperature Control unit Warmed Heat with a hair drier.
[WARNING: Do not averheat the unit,]
Wet
7 Maisture Electric parts Damp [WARNING: Do not directly pour water on
components, Use a mist sprayer.]
B . head lights, air conditi , defogger,
8 | Electric loads Load switches Loaded ;I:;m on headlg rHoner, rear aerogger
Idle switch , L . .
9 . Control unit ON-OFF switching | Perform self-diagnosis (Mede 1V).
condition
10 | Ignition spark Timing light Spark power check | Try to flash timing light for each cylinder.

EF & EC-43



DIAGNOSTIC PROCEDURE | vG3oi sz‘ﬂ

Tail

lgnition

Idle RPM

timing

E.C.U.
inspection
lamps

or (ﬁ“ﬁ)

Every item should be checked after

warming up sufficiently,

£

A4

SEF368D

Specifications
1} 1dle speed
VG30i:

M/T: 800x50 rpm
A/T: 700:50 rpm (in “D"' position)
Z24i:
M/T: 800+50 rpm
A/T: 650+50 rpm {in “D" position)
2} Ignition timing
VG30i: 12°+2° B.T.D.C.
Z24i: 10°+2° B.T.D.C.
3) Idle CO
VG30i:
0.2 - 5.0% No A.LV. controlled condition
{in tail pipe) or flashes of E.C.U, red
inspection lamp in Mode II {If flashes, O.K.}.
Z224i:
1.0 - 7.0% No A.1.V. controlled condition
{in tail pipe} or flashes of E.C.U, red
inspection lamp in Mode II {If flashes, O.K.}.
4} Mixture ratio at approximately 2,000 rpm of engine speed.
Number of flashes of E.C.U. inspection green
lamp in Mode I
VG30i: 5 times or more/10 seconds
Z224j: 7 times or more/10 seconds
B} Engine speed of idie switch OFF — ON speed
VG30i:
M/T: Idle speed + 250+ 150 rpm
A/T: Eengine speed (idle speed in “N” position)
+ 250+ 150 rpm
Z24i:

1,600+550

_opg 'PM (A/T: in "N’’ position)

EF & EC-44



DIAGNOSTIC PROCEDURE I VG30i H Z24i |

Diagnostic Table

To assist with your troubleshooting, some typical diagnostic procedures for the following symptoms are

de

scribed.

CONTENTS

ENSEN

—

13.

14.
15.
16.
17,

18.
19.
20.
21.
22.
23.

24
25,

SO mNoo

Impossible to start
Impossible to start
Impossible to start
Impossible to start

Hard to start
Hard to start
Hard to start
Hard to start

Abnormal idling
Abnormal idling
Abnormal idling

. Unstable idling
Unstable idling

Poor driveability
Poor driveability
Poor driveability
Poor driveability

Engine stall
Engine stall
Engine stali
Engine stall
Engine stall
Engine stall

Backfire
Backfire

REMARKS

NO COMbBUSTION L . .. it i e EF & EC-46
partial combustion . ... ... ... e e, EF & EC-47
partial combustion (not affected by throttle position} . ........... EF & EC-48

partial combustion {throttle position changes
combustion quality) . . ... .. .. ... e e EF & EC-49
beforewarm-up . . ... e EF & EC-5Q

Al WU L L L e e e e e EF & EC-51
BVBIY TN . . . e e EF & EC-52
marningafter arainy day . ...ttt e s EF & EC-53

nofastidle . ... .. e e e EF & EC-54
low idle {after warm-up) . ... ... e EF & EC-65
high idle {afterwarm-up) ... ... .. . e EF & EC-56

beforewarm-up .. .. ... e EF & EC-57
A WU L, e e e e EF & EC-58

stumble {while accelerating} . ... ... ... ... . . . EF & EC-59
surge (whilecruising) . ... ... ... . . . L EF & EC-60
laCk Of POWETr . L e e EF & EC-61
detonation . ... ... ... e EF & EC-62

during start-Up ... . i e e EF & EC-63
while idling. . .. .. . e e EF & EC-64
while accelerating . ... ... i e EF & EC-65
while CrUIsSINg ... ... . i i i e EF & EC-66
while decelerating/just afterstopping . . .. .. ... ... ... 0. v ... EF & EC-87

while loading {power steering, air conditioner, headlamps, etc.) .. ... EF & EC-68
throughtheintake .. ......... . ... ... .. ... . il EF & EC-69
through the exhaust ... . ... .. i i e e e eeae EF & EC-70

In the following pages, the numbers such as @, @ in the above chart correspond to those in the
service procedure described below.
Possible causes can be checked through the service procedure shown by the mark 'O ",
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION

Diagnostic Table (Cont’d)

1| Impossible to start — no combustion

N.G.
— Check fuel pump and/or

related circuits.
[See page EF & EC-136/186.]

Fuel pump

S5EF279G
Listen for fuel pump
operating sound,

CHECK

CHECK

Ignition
switch
SEF281G6G
Make sure tachometer
neadle moves when cranking,
CHECK
0 Timing
tight

Tachometer

SEF2830C
Check flashes of timing
light for weak nass,

.N—;.Adjust igRition timing.

[See page EF & EC-205.]

SEF2B4G
Check ignition timing.

PERFORM

N.G.
——» Check crank angle sensar

and/far related cirpuits,
{Ses page EF & EC-24/148.]

Self diagnosis
Mode 111

e

SEF263H

Perform self-diagnosis
Mode [11 ifor crank angte
sensor),

POSSIBLE CAUSES 0006|060
SPECIFICATIONS Mixture ratio {toc fean} O |0
ignition sparks {weak, missing) Q1o |0
Ignition timing &)
FUEL SYSTEM Fuel pump {no operation) O
Fuel pump relay {open circuited) [
Injectors (no aperation, clogged) O 7]
IGNITION SYSTEM | ignition switch O |0 |C |0 O
Main relay Q|0 iC|O O
Power transistor [ o O O
tgnitian coil 1T } Q O
Center cable {ignition leaks) O o
ignition wires {ignition leaks) OO
Spark plugs T o]
CONTROL SYSTEM | Crank angle sensor OO o] On LS
SERVICE PRGCEDURE
LISTEN LISTEN

N.G.

—— Check injector circuit.
[See page EF & EC-118/120/
172/180.]

Injector

SEF280G
Listen for injector
operating sound,

MEASURE

N.G

Ignition wire —— " pReplace the wire.

CHECK

Ignition wire

SEF315G
Measure resistance of
SUSPECt wires.

Spark plug
SEF2B26G

Remaove spark plugs and

check their ignition sparks.

i »

EF & EC-46



DIAGNOSTIC PROCEDURE | vG3o0i | | 224i |

Diagnostic Table (Cont’'d}
SYMPTOM & CONDITION 2| impossible to start — partial combustion

POSSIBLE CAUSES 0 Q0 0o
SPECIFICATIONS Mixture ratio Jeleo]e

Fuel pressure {too low) _ o

tgnition timing ) - O
FUEL SYSTEM Fuel pump B o

Fuel pump relay {open circuited) 8]

!njectoré tclogged) LO

SERVICE PROCEDURE

LISTEN

LISTEN —
N.G

N.G. .
——we—p Check fuel pump and/or » Check injector circuit.
: related circuits, [See page EF & EC-118/120/
bz, [See page EF & EC-136/186.] 172/180.)
G‘eo' .
Fuel pump Injector
SEF 279G SEF 280G/
Listen for fuel pump Listen for injector aperating
operating sound, sound.
0.K, APPLY 0K MEASURE
" Fue! pressure gauge
@ VACUUM |
PRESSURE Improved
SEF221G SEF236G
Remove vacuum hase fram Connect vacuum hose (o
pressure regutator, and pressure regulator and
apply vacuum and/ar measure fuel pressure.

pressure, and try 1o start,

~—— Adjust ignition timing.

Check Mixture ratio
[See page EF & EC-206.)

feedback system,
[See page EF & EC-205.}

Check igniticn timing.

EF & EC-47



| VG30i | | Z24i |

DIAGNOSTIC PROCEDURE

SYMPTOM &

CONDITION 3

Diagnostic Table (Cont’d)

Impossible to start — partial combustion {not affected by throttle position

POSSIBLE GAUSES

00 oo 0 e

SPECIFICATIONS Mixture ratio

o 6o
e} ;

DD

Fuel pressure {too lowt

o

Ignition timing

FUEL 3¥YSTEM Fuel tilter (clogged b

ol

Fuel tine {cloggedt

o

Injectars (cloggedt

Pressure regulator

93

Pressure requlator vacu

um hose (cloogedt

IGNITION SYSTEM fnnition wires (ignition

leaks)

s

Spark plugs (wet with fuel}

| Ignition switch

o

INTAKE SYSTEM

: Throttle body (with parts clogged)

Thrattle valve [clogged

1

CONTROL SYSTEM

Cylinder head/Water-tempearature sensor

o0

Crank angle sensor

=

SERVICE PROCEDURE

LISTEN
v,
—»

QLK.

Injectar
SEF2B0G _/

Listen for injector operating
sound,

CHECK

Tirming

EF2B4G

Check ignition timing,

lN.G.

Adjust igrition timing.
[See page EF & EC-205.1

CHECK
Thraottle body

Throttle
. body
| lower

‘| chamber]

Check throttle chamber
ports and valve for clogaing,

PERFQORM

Self-diagnosis
Mode IV

Perform self-diagnosis
Mode [V [for start signali.

Check flashes of timing

{Throttle -G. » Clean the ports and/or

PERFORM — o CAS. € ﬂ:
N.G. Self-diagnosis Cylinder head/ Ignition
-——— Check starter circuit. Mode 111 for CHTS. » | Water temp.  switch
{5e= page EF & EC-124/ 58n50r SEF292G

Check Mixture ratio
feadback system,
[See page EF & EC-205.]

B

Connect vacuurm hose 1o
pressure regulator and
measure fuel pressure.

Check injector gircuit.
[See page EF & EC-118/120/172/180.]

REMOVE MEASURE

CHECK

Pressure regulator Improved

.

Fuel pressure

regulator

SEF291G

Rempove vacuum hose from
pressure regulator, and try

SEF287G

Check vacuum hose of pras-
sure regulator for clogging,

lN_G_ 1o start. CHECK
Repair ar replace the hose. lgnition wire
CHECK MEASURE
® , Timing tight NG (9@ 0K, .
N . Ty lanition wire —* _ Spark piug
¢ —
. /f—jﬂ\ Tt SEF2820
Distributor - Remaove spark plugs and
\ check their ignition sparks
@ by cranking.
A S

SEF3156
Measure resistance of
SUSPECt ignition wires,

N.G.

SEF28305G

tight for weakness. Check the sensar circuits,

{See page EF & EC-98/152

{cylinder head/water temp,
r—® sensor), page EF & EC-04/148
{erank angle sensor).]

CRANK
®

4

Replace the wires.

throttie valve.

NSMNEE T

Start with eylinder head/water
1emp, S8nsor Connector
disconnected.

Perform self-diagnosis Made
TIT {for cylinder headfwwater temp.
sensor and crank angle sensor),

176.]

EF & EC-48




DIAGNOSTIC PROCEDURE

| vaaoi || z24i |

SYMPTOM & CONDITION

4

Diagnostic Table (Cont’'d)

Impossible to start — partial combustion {throttle position changes

combustion quality)

POSSIBLE CAUSES

ole elo

INTAKE SYSTEM Throttle body (with ports clogged}

O

Thraottle valve tclogged)

Fast idle cam

Idle speed control valve

CONTROL SYSTEM | Cylinder head/Water temperature sensor

Idle switch

Neutral switch

Q|O|Olo

SERVICE PROCEDURE

CHECK

N.G.
Throttle body —— {lean the ports.

Throttle

SEF361H

Check throttle chamber
parts for clogging.

N.G.
START|—* Check idle speed control
circuit.
[See page EF & EC-146/196.]

*

SEFQ77F

control
valve

Check terminal voltage of idle speed
control valve while cranking,

CHECK
o N.G.
Throttle body —— Clgan the valve.

I,m;;:.

=

et

|-._-- Throttie

SEF362H valve

Check throttle valve for
clogging.

) N.G.
i ——— Check fast idie cam.
[See page EF & EC-214.]

Fastidle [ ¢

R -

cam .- “\?} Bolfer
R

Cam ' \@.‘ i

follow |~ i

lever v Throttle

SEFO044H . wvalve
IMake sure throtile valve stays
open by fast idle cam before
WEMTN-UE,

EF & EC-49



DIAGNOSTIC PROCEDURE

SYMPTOM & CON

Diagnostic Table {Cont'd)
DITION & [Hard to start — before warm-lﬂ

| va3oi | Lzzﬂ

POSSIBLE CAUSES 0 9 OM0 6o
SPECIFICATIONS Mixture ratic G Q
IGNITION SYSTEM Ignition switch {no start signal} O O
INTAKE SYSTEM Fast idle cam O
CONTROL SYSTEM | Cylinder head/Water temperature sensor O lo
Idle switch O
Meutral switch o
OTHERS Starter {operation too slow) Q
Battery (voltage too low) O |0
SERVICE PROCEDURE
CHECK MEASURE
N.G. N.G. (less than 12V}
START |——» ——*Charge the battery.
7o
/
- {7
-z b oo
Tachometer lgnition Y
switch Battery
SEFZ81G SEF296G
Make sure tachometer heasure battery voltage.
indicates about 300 rpm
while cranking.
PERFORM
M.G. . ) N.G.
—— Check fast idle cam. Self-diagnosis — Cheack the malfunctioning
[See page EF & EC-214.] Mode [V switches and/or circuits,
[See page EF & EC-124/176
{start signal),
page EF & EC-123/174
I - .
~ Throtte {idle switch}.]
SEF044H “_valve SEF363H

Make sure throttle valve stays open
by fast idle cam before warm-up,

PERFORM

Self-diagnosis
Mode I11

e

SEF363H
Perform self-diagnosis
Made LI tfor cylinder
head/water temp. sensor).

Perform self-disgnosis
Mode IV {for start signat
and idle switch),

CRANK

N.G,
;3]‘ START ——» Chack sensor circuit,

» [See page EF & EC98/152
€5

teylinder head/water termnp. sensor), ]
Cylinder head/ ignirion

Water temp.  switch
SENsor SEF282G

Start with cylinder head/fwater
temp. sensor connector
disconnected,

EF & EC-50



DIAGNOSTIC PROCEDURE

| va3oi | | z24i ]

SYMPTOM & CONDITION

Diagnostic Table (Cont’'d)

6 | Hard to start — after warm-up

POSSIBLE CAUSES 0 06 0606
SPECIFICATIONS Mixture ratio G <
Fuel pressure O O
FUEL SYSTEM Fuel line {hot fuel} O
Pressure requlator {low fugl p_ressure: @]
Pressure regulator vacuum hose {clogged) : @]
IGNITION SYSTEM Ignition switch (no start signal} O ! O
CONTROL SYSTEM | Cylinder head/Water temperature sensor ; O ]
Air flow meter Q
OTHERS Starter {operation toa slow) Q
Battery {voltage too i.owi 2|0
SERVICE PROCEDURE
CHECK MEASURE CRANK Mo
N.G. 0 change

.
e I
@l @ O\_

Tachometer lgnition
Battery

switch

SEF281G

SEF 296G

Make sure tachometer Measure battery voltage.
indicates about 300 rpm
while cranking,

Charge the battery,

{air flow meter).]

SEF363H
Perform self-diagnosis Mode
I {for ¢ylinder head/water
temp. sensor and air flow
meter},

Pressure
regulator

SEF287G

Check vacuum hose of
pressure reguiator for

clogging, lN G

Repair or replace the hose.

N.G. {less than 12V}

PERFORM
. MN.G.
Self dizgnosis ——— Cheack sensor circuits,
Mode IIi [See page EF & EC-98/162

leylinder head/water temp,
sensor}, page EF & EC-96/150

— Proceed to other steps.

FUEL LINES tmproved

——p Proceed 10 other steps.
If everything is 0.K.,

SEF374G check fuel vapor pressure,

Coal fuel lines with wet
rags, etc. and try to start.

PERFORM

5]

Self-diagnosis
Mode 1Y

N.G,
= Check starter circuit,
[See page EF & EC-124/
o 176.]

SEF363H

Perform self-diagnosis
Mode IV (for start signall.

EF & EC-51




DIAGNOSTIC PROCEDURE

| va3oi | | z24i |

Diagnostic Table {Cont’d)

SYMPTOM & CONDITION 7| Hard to start — every time
POSSIBLE CAUSES 0 660060660000 e
SPECIFICATIONS Mixture ratio @] Q|0
Fue! prassure C O
Ignition sparks {missing) QIO @]
Ignition timing o
FUEL SYSTEM Fuel pump (improper operation} @]
Fuelfine {clogged) 9
Canister {air |leaks) @]
Pressure regulator (low fuel pressure} O
IGNITION SYSTEM Ignition wires Iignilio.ﬁ .Ieaksi o
Spark plugs limproper gap) o]
| CONTROL SYSTEM | Crank angle sensor Q 0 I}
Cylinder head /Water temperature sensor O
Idle switch o
Neutral switch 18]
OTHERS Starter {operation too slow} ; @]
Battery {voltage 100 low) |O O
SERVICE PROCEDURE
LISTEN v ® CHECK e (@ MEASURE
—_— mp and/or E—
o, |z [, e e
o rase 86.] U:‘% ’_5& % Measure battery voltage,
Fuel pump Tachometer |‘3"]"T"0"' N.G.
Switch
SEF279G SEF281G Charge the battery,
Listen for fuel pump Make sure tachameter
operating sound. indicates about 300 rpm
Distrimilc:::\NK 0\ No change while cranking,
Advance — [Proceed 10 other steps.] ® CHECK
RETO gy SART Canister purge N—'G'—rﬂepair or replace the hase.

lgnition switch

SEF297G /

Advance/retard ignition
timing and try tc start,

@ "EMOVET
N «

] Pressure

requlator

Check Mixture ratio
feedback system,
[See page EF & EC-205.)

Improved

MEASURE

7

’ Fuel pressure

Connect vacuum hose to
pressure regulator and
measure fuel pressura,

vy

SEF2O1G
Remove vacuum hose
from pressure regulator,
and try to start,

CHECK
0 Tlmlng light

(|:

SEF 283G
Check flashes of timing
light for weakness,

Replace the wires.

TN G.
MEASURE
N.G.
lgmition wire
' 59
SE F31SG

Measure resistance of
SuUSPRCt ignition wires.

oK.

SEF298G

Check vacuum hose of
canister for air leaks,

PERFORM
N.G.
Self-diagnosis
Made 1II/TV

Perform seif-diagnosis Mode

TIT {for cylinder head/water temp.
sensar and crank angle sensorl,
Mode IV {for idle switch),

MEASURE
O K,
Spark Dlug
EF2995G

Remove spark plugs and
measure their gaps,

Check the malfunctioning

" circuits,

[See page EF & EC-88/152
{cylinder head/water temp.
sensor), page EF & EC-94/148
{crank angle sensor),

page EF & EC-122/174

{idie switeh),}

o

CHECK
lgnition wire
-
- Spark plug
L)
SEF 282G

Check ignition sparks.

EF & EC-52




DIAGNOSTIC PROCEDURE

VG30i

Z224i

SYMPTOM & CONDITION 8| Hard to start — morning after a rainy day

Diagnostic Table (Cont'd}

POSSIBLE CAUSES 006606
SPECIFICATIONS Ignition sparks {weak) OO @]
IGNITION SYSTEM { Power transistor O o}
Ignition coil Q O ]
Center cable {ignition leaks) O C
Ignition wires {ignition leaks) OO O
Distributor cap {ignition leaks) Q O O
Spar-k -piugs {improper gap} O | O

SERVICE PROCEDURE

MEASURE

(7 N.G.
—_— lgnition wire —» Replace the wires.
I
QO‘?
SEF315G

Check flashes of timing
light for weakness.

Measure resistance of
suspect wires,
IO.K,

|

DRY

(5]

Distributor

oY
.

Can start
——— Haplace the parts.

=5 2 No ) MEASURE CHECK
L . change oK.
DA Islaihia — Ignition wire
/g L

Ignition coil o o070 B Gap
Dry distributor and/or =
ignition ceil and try ta .
Start. Spark plug - Spark plug

SEF 259G T SEF 282G

Remove spark plugs and
measure their gaps.

Check ignition sparks.

EF & EC-53




VG30i

DIAGNOSTIC PROCEDURE

Z24i

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 9 Abnormal idling — no fast idle
POSSIBLE CAUSES 00 60,0606
SPECIFICATIONS Mixture ratio o0 ]
lgnition timing _ o]
INTAKE SYSTEM Blow-by hose {clogged) 10
Fast idle cam o
CONTROL SYSTEM | Cylinder head/Water temperature sensor O |0

SERVICE PROCEDURE

CHECK

o,
RN

I-

I

-~ Rolier

Fast idle
cam -

Cam - | .\-, 50
follow
lever

SEFD44H

Throttle
- valve

Make sure throttle valve
stays epen by fast idle
cam before warm-up.

APPLY

Check ignition timing,

PERFORM
N.G.

Self diagnosis
Mode I11

SEF363H
Perform self-diagnosis
Mode IIT {far cylinder
head fwater temp. sensor).

N.G.
——— Check fast idle cam.

Improved
—— Adjust ignition timing.

N.G

[5ee page EF & EC-214]

Check blow-by hose for
clogging.

CHECK

N.G.
—# Check Mixture ratio
feedback system.
[See page EF & EC-205.]

& VACUUM

[See page EF & EC-205.] PRESSURE

regulater
SEF 284G

Apply vacuum/pressure 1o
pressure regulator after
disconnecting vacuum
hose, and check idling.

CRANK

€
_-'l
Cylinder head/ Ignition

Water temp.  switch
58ns0r SEF292G

Start with cylinder head fwater
temp, sensor connector
disconnected.

N.G.
— w Check sensor circuit.

[See page EF & EC-98/152.]
{eylinder head/
water temp, sensor)

START
>

— " Clean or replace the hase.

EF & EC-54




DIAGNOSTIC PROCEDURE | vG30i | [ z24i |

Diagnostic Table (Cont’'d)
Abnormal idling — low idle {after warm-up)

SYMPTOM & CONDITION 10

POSSIBLE CAUSES 060|000 6

Mixture ratio |0

SPECYFICATIONS

Ignition timing {too retarded) O
Throttle body {with ports ciogged) O

INTAKE SYSTEM

Throttle valve {cloggedi O

CONTROL SYSTEM | Crank angle sensor O

Air flow meter O

Cy!inder head/Water temperature sensor olo

Load switches {remaining OFF}

SERVICE PROCEDURE

CHECK

improved

——» Check Mixture ratio
feadback system,
[See page EF & EC-205.]

Timing
light
L3

SEF28-¢G

Check ignition timing.

’Pressure

No change
requkator

— Check load signal circuit.
[See EL section.]

SEF291G

Check blow-by hose for
clogging.
iN-G- 990 N.G.

Adjust ignition timing.
[See page EF & EC-205.]

Apply vacuum/pressure to
pressure regulator after
disconnecting vacuum
hose, and check idling.

Clean or replace the hose,

CHECK o) CHECK PERFORM
Thratile body Throttle body Self-diagnasis 164
- Made III Self-diagnosts
Throttle A_B
body i '
loweer - ;

LM Throttle
SEF362H valve

(Throttle
I shamber)

SEF363H

Check throttle chamber
ports for clogging.
N.G,

Claan the ports

Check throttle valve for

clogging. lN G Perform self-diagnosis Modes

I and V (for air flow meter,
and cylinder headfwater termp,
Clean the valve,

sensarl. lN'G‘
RUN

o Check the malfunctioning

parts and/or circuits.
START
ARELT -

N [See page EF & EC-96/150
€5

N.G.  (air flow meter),
~—"page EF & EC-98/162
Cylinder head/ lgnition
Water temp.  switch

{eylinder head/water temp. sensorl,)
SENS0Or SEF292G

Start and run enging with
cylinder head fwater temp.
sensor connector disconnected.

EF & EC-55




DIAGNOSTIC PROCEDURE

| va3oi || z24i |

SYMPTOM & CONDITION 11

Diagnostic Table {Cont’d)
Abnormal idling — high idle {(after warm-up)

POSSIBLE CAUSES

) 00

L3

SPECIFICATIONS Mixture ratio

fgnition timing (too advanced)

O o

O

INTAKE SYSTEM Air duct {leaks)

O

Throttle chamber {air leaks}

Throttle valve {stuck control wire)

Intake manifold (gasket) (air leaks)

Fast idle cam

Idie speed control valve {remaining ON)

F.I.C.D. solenoid {remaining ON}

CONTROL SYSTEM | Crank angle sensor

Adr flow meter

Cylinder head/Water temperature sensor

Idle switch (remaining OFF)

Load switches {remaining ON)

OTHERS Battery [voltage too tow}

SERVICE PROCEDURE

CHECK

Timing

EF284G
Check ignition timing.

lN.G_

Adjust ignition timing.
{See page EF & EC-205.]

Check intake system for

O.K.

air leaks.
N.G.

Check throttle wire for
rough sliding.

Repair/replace the part.

REMOVE MEASURE

L5 (6

Improved

Fuel pressure

Connect vacuum hose 1o
pressure regulator and
measure fuel pressure.

Pressure
regulator
SEF291G
Remove vacuum hose from
pressure regulator, and try to start.

Check Mixture ratio
feedback system,
[See page EF & EC-205.1

() CHECK PERFORM
Throttle body Self-diagnosis
Mode IV

Throttle

Perform self-diagnosis
Mode IV {for idle switch).

lN,G.

Check throttle body
ports and valve for clegaing,

N.G.

Clean the ports andfor
throttle valve.

follow ic:.'
lever '
Throttle valve
SEFQ48H

Make sure throttle valve
stays closed by fast idle
cam after warm-up,

N.G.

Check fast idle cam.
[See page EF & EC-214.]

CHECK
(7]
5

SEF97BF

ldie speed
control

Check terminal voliage of

idle speed control valve

valve

while idling. (air flow meter).]
PERFORM N.G. CRANK N.G.
Self-diagnosis —
Mode 111

Perfarm self-diagnosis Mode

I1I {for eylinder head /water
temp. sensor, crank angle
sensor and air flow meter).

Check the idle switch circuit.
[See page EF & EC-122/174.]

CHECK

F.1.CD,
solencid

SEFOB1F

Check terminal valtage of
F.1.C.D. solenoid while

idling, l

Check the part and/or circuit.
[See HA section. ]

N.G.
—— Check the part and/or circuit,

[See page EF & EC-146/196,)

——» Check sensor circuit, #———
{See paye EF & EC-O8/162
{eylinder head/water temp.
sensor), page EF & £C-94/148
{crank angle sensor),
page EF & EC-96/150

Cylinder head/ lgnition
Water ternp.  switch
SENSOr SEF292G
Start with cylinder head/
water temp. sensor connector
disconnected.

EF &

EC-56



DIAGNOSTIC PROCEDURE

| vaaoi | | z24i ]

SYMPTOM & CONDITION 12

Diagnostic Table (Cont’'d)

Unstabie idling — before warm-up

POSSIBLE CAUSES 060606000

SPECIFICATIONS Mixture ratio oG

tgnitian timing Q
INTAKE SYSTEM Fast idle cam [,

Idle speed control valve iremaining OFF} O
CONTROL SYSTEM | Cylinder head/Water temperature sensor OO
E.G.R. SYSTEM . E.G.R. control valve {stuck open) O

E.G.R. solenaid {remaining OFF) o |

SERVICE PROCEDURE

CHECK

N.G.

Timing
light

improved

" Pressure
regulator

SEFZOG

Apply vacuum/pressure to
pressure regulator after
disconnecting vacuum
hose, and check idling.

Stays
lifted
D —

CHECK

L5/

b,
’% control

valve
SEFS474A

——p Adjust ignition timing.
[See page EF & EC-206.]

—— % Check Mixture ratio
feedback system.
[See page EF & EC-205.]

L6
E.

Iake sure throttle valve
stays open by fast idle
cam before warm-up.

CHECK

5C3

Idle speed
contral
valve

5

SEF978F

Check terminai voltage of
idle speed controt valve
while idling.

CHECK PERFORM

Self-diagnosis
Mode 11

G.R.solenoid
5
0

SEF303G

SEF363H

Check E.G.R. control valve
for operation.
wdling.

Check terminal voltage of
E.G.R.

Perform se!lf-diagnosis
tMode LI {for cylinder
head/water temp, sensor}.

solenoid while

N.G.

Check the solenaid circuit.
[See page EF & EC-104/158.)

G.
——— Check fast idle cam.

Does not turn ON
- Check its circuit.

N.G.

{See page EF & EC-214 ]

[See page EF & EC-146/196.}

Check sensor circuit, #———
[See page EF & EC-98/152.]

RUN
(8

o

S -
1~ S
s

START| p.G.

Cylinder head/ lgnition

Water temp.  switch

sensor SEF292G
Start and run engine with
cylinder head/water temp.
sensor connector disconnected.

EF & EC-57



DIAGNOSTIC PROCEDURE

| vaaoi || z24i |

SYMPTOM & CONDITION 13

Diagnostic Table (Cont’d)

Unstable idling — after warm-up

COMPRESSION
PRESSURE

SEF3Q9G

LLE.G.R.
control

valve
SEFS47 A

pressure,
lw,s,

gasket.
[See EM section.]

Measure compression

Check E.G.R. control valve
for operation,

Check cylinder head and

POSSIBLE CAUSES 9 00060 060 60 0 7]
SPECIFICATIONS Mixture ratic o|o|C
Ignition sparks S|C |0 1
Ignitien timing i o !
Compression pressure C
FUEL SYSTEM Fuel line {clopged)
Canister {air leaks) Q
IGNITION SYSTEM Power transistor @] O
Ignition coil oPr |0
Ignition wires oo |O
INTAKE 5¥STEM Blow-by hose {lzaks) )
Air duct tleaks) O
CONTROL SYSTEM | ldle switch
Load switches
E.G.R. SYSTEM E.G.R. contral valve 9]
E.G.R. solenoid O
SERVICE PROCEDURE
CHECK CHECK ) CHECK
Leak i
Blow-by ?f Canister purge
j C
hose Engine T
Air duct
SEF300G SEF3O1G SEF298G
Check blow-by hose for Check intake system for Check purge line far leaks.
air feaks.
leaks, N.G. lN’G' lN.G,
Repairfreplace the hose, Repair/replace the part. Repair/replace the hose,
CHECK MEASURE CHECK
Timing light (5] T CHECK
i G. o . Ok, ignition wire
C__ ) _ » lgnition wire ——
Distributor T
§ l ) N Spark plug
SEF315G it SEF282G
Remove spark plugs and SEF284c
Check flashes of timing Measure resistance of spark plugs a o -
light for weakness. suspect wires. check their ignition sparks. Check ignition timing.
N.G.
N.G.
) Adjust ignition timing.
Replace the wira, {Ses page EF & EC-205.]
) MEASURE CHECK Stays CHECK PERFORM
lifted . .
b E.G.H. solenoid Selfdiagnosis

Check erminal voltage of
E.G.RA. solenoid while idling.

lN.G.

Check the solencid circuit,
[See page EF & EC-104/158.]

Mode [V

v
SEFBGBHJ

Perfarm self-diagrosis
Mode FV (for idle switch},

lN.G.

Check the idle switch eircuit,
[See page EF & £C-122/174.]

EF & EC-58
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DIAGNOSTIC PROCEDURE VG30i | | Z24i
Diagnostic Table {Cont'd}
SYMPTOM & CONDITION 14| Poor driveability — stumble (while accelerating)
POSSIBLE CAUSES 9 0060 600
SPECIFICATIONS Mixture ratio @] |0 Q
Fuel pressure o (@] _ O
FUEL SYSTEM Fuel filter {clogged) ! K
Fuel line {ciogged} ! [e
Injectors [clogged} Q
IGMITION SYSTEM | Power transistor @] <
Ignition coil @] o
Ignition wires {ignition leaks} Ho|1o|o
Spark plugs tignition leaks, improper gap) ' o]
INTAKE SYSTEM Air duet {leaks} &
CONTROL SYSTEM | Crank angle sensor Q O
Air flow meter _ O
Cylinder headl/Water temperature sensor O ) o]
Exhaust gas sensor | [oRNe]
Idle switch {remaining OFF) : o)
OTHERS Fuel {poor quality) [
SERVICE PROCEDURE
CHECK MEASURE CHECK
0 , Timing light N.G, 0 N.G
N a —_ ignition wi — " » Replace the wires. it i
( : ire pla win tonition wire
Distributor O.K. N
* Spark plug
e °®° -
L - i LY
SEF2B3G SEF3156G SEFZB20G
Check flashes of timing Measure resistance of Remove spark plugs and
light for weakness, suspect wires. check their ignition sparks,
———— CHECK PERFORM
o NG ) N.G. ) .
Leak |.—-.—p Repairfreplace the part, Self-diagnasis —» Check the idle switch
. ~ Mode IV circuit,
Engine e [See page EF & EC-122/174.]
Air duct
WSEF3QIG A SEF363H
Check intake system for Perform self-diagnosis
air lealks, Mode IV {for idie switch}.
e REMOVE N o MEASURE
tmproved Fuel pressure gauge A A
Pressure regulator » — Check Mixture ratio
L | = feedback system,
r [See page EF & EC-208.)
L SEF2H G/ SEF 286G

Remove vacuum hose from
pressure reguiatar, and try to drive.

Connect vacuum hose to
pressure regulator and

PERFORM measure fuel pressure while
Self-diagnosis 0 driving.
Made III

Self-diagnosis

Mode V N.G

— » Check the malfunctioning
parts andfor circuits.
[See page EF & EC-96/150
{air flow mater],
page EF & EC-108/1862
{exhaust gas sensor).]

SEF353H

Perfarm self-diagnosis Mode
IH and V {for air flow
meter and exhaust gas sensor),

DISCONNECT

s )

Exhaust gas
sensor

[
SEF3076G )/
Discaonnect exhaust gas

sensor connectar, and try
1o drive.

Improved
Replace tha sensor,

No change
Check Mixture ratio

feedback systern,
[See page EF & EC-205,]

EF & EC-59
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DIAGNOSTIC PROCEDURE G301 | | 224i
Diagnostic Table {Cont’d)
SYMPTOM & CONDITION 15 | Poor driveability — surge {while cruising)
_ POSSIBLE CAUSES 006,06 06060606
SPECIFICATIONS Mixture ratiQ {too |ean) @] [a e 9]
Fuel prassure {low) Q10
Ignition timing ] |
IGNITION SYSTEM | (missing) j O
INTAKE SYSTEM Air duct {leaks) t O I,
Throttle chamber {air leaks) r O i
Intake manifold {gasket) {air leaks) @] il
CONTROL SYSTEM | Crank angle sensor ; O
Air flow meter : o
Exhaust gas sensor | 10
ldle switch JI o
E.G.R. SYSTEM £.G.R. controi valve {(stuck open) ,l O
E.G.R. solenoid {remaining QFF} 1 SO
E.G.R. vacuum hose {removed) I O
SERVICE PROCEDURE
CHECK CHECK CHECK

Leak
) (("\J
Engine e
Air duct
SEF301G

Check intake system for
air leaks.
lN.G,

Repairfreplace the part.

REMOVE

[
[

SEF201G
Remove vacuum hose
from pressure regulator,
and try to drive,

PERFORM
Setf-dhagnosis @
Mode Ifi Self-diagnasis

Mode V N.G

SEF363H
Perform self-diagnosis Mode
111 and V {for crank angle
sensor, air flow meter,
ignition signal and exhaust
gas senscr}.

Improved
ressure regulator —_

—';—w——-—b Check the malfunctioning

2]

Timing
light
LY

SEF2845G

Cheek ignition timing.

lN.G.

Adjust ignitibh timing.
[$ee page EF & EC-205.]

SEF547 A

Check E.G.R, contro! valve
for operation.

Cannect vacuum hose 1o
pressure regulator and
measure fugl pressure while
driving.

DISCONNECT

ot

o

Exhaust gas
SENSHF

éﬁ”ﬁ 3
¢ }

parts angdfor circuits.,

[See page EF & EC-94/148
{crank angle sensar),

page EF & EC-86/150

{air flow meter),

page EF & EC-100/154
{igniticn signat},

page EF & EC-108/162
(exhaust gas sensor) .]

SEF307G

Stays lifted 0

@ MEASURE
Fuel pressure gauge —  »Check Mixture ratio
G feedback system.
[See page EF & EC-205.]
SEF2860C

E.G.R. solenaid

SEF30D3G
Check terminal voliage of
E.G.R. solenoid,

lN.G‘

Check the solenoid circuit.
[See page EF & EC-104/158.]

PERFORM

Self diagnosis
Mode [V

SEF363H

Perform self-diagnosis

Mode IV {for idle switch],
lN.G,

Check the idle switch

circuit.

[See page EF & EC-122/174.]

Improved
———* Replace the sensor,

Mo changs

———# Check mixture ratio
feedback system,
[See page EF & EC-205.]

Disconnect exhaust gas sensor
connector, and try to drive,
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Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 16 | Poor driveability — lack of power
POSSIBLE CAUSES 06 9;0 O 06 006000
SPECIFICATIONS Fuel pressure | 00
[ “ignition timing ol | ] ]
Compression pressure (too low) < 1
FUEL SYSTEM Fuel purmp (low fuel output} o
Fuel filter (clogged} _Cl
Fuel line (clogged) | @]
Injectors {clogged) ]' 9]
IGNITION SYSTEM Ignition wires lignition leaks) o0 |0
Spark plugs {improper gap} @]
INTAKE SYSTEM Air cleaner element iclogged) Q
Throttle chamber (clogged) @]
Throttle valve {not open enough} O
CONTROL SYSTEM | Air flow meter o]
Exhaust gas sensar O
SERVICE PROCEDURE
0 CHECK MEASURE
lanition wire
ELEMENT
Q
SEF320G SEF315G
Check air cleaner element Check ignition timing with Check flashes of timing heasure resistance of
for clogging. a timing light, tight for weakness. suspect wires,
lN.G. lN.G. cHECK N.G. O.K.
Replace the part. Adjust ignition timing. @ Replace the wires. ]
[See page EF & EC-205.] Throttle body CHECK

MEASURE
(7]

i

- Check cylinder head and
COMPRESSI gasket. o= |
SSI0N [See EM section.] —— I Throttle
PRESSURE SEF362H valve

Check throttle valve for
SEF309G rough movement.

N.G,

Measure compression

pressure. Repair/replace the part,
MEASURE PERFORM
REMOVE Fuel pressure gauge Self-diagnosis ®
Pressu re regulator Irnpreved Mode 1l goif diagnosis

__Mode V

C

SEF 28606 SEF363H
SEF2MG Connect vacuum hose ta Perform self-diagnosis
Remove vacuum hose from pressure requlator and Mode Tl and V (for air

pressure regulator, and try measure fuel pressure while flow meter),
to drive, driving. l lN_G_
) . Check the malfunctioning
Check Mixture ratio parts and/or circuit.
feedack system. ISee page EF & EC-06/150.]

{See page EF & EC-205.] {air Flovs meter}

Ignition wire

Spark plug

i *
SEF282G

Remove spark plugs and
check their ignition sparks,

DISCONNECT

WEEMMELT

Exhaust gas
sensor

é_’ ) W
‘«—\/%
SEF307G

Disconnect exhaust gas
5ensor connector, and try

to drive. llmprcved

No change
Replace the sensar.

Check Mixture ratio
feedback system,
[See page EF & EC-205.]
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SYMPTOM & CONDITION 17

Diagnostic Table {Cont'd)

Poor driveability — detonation

POSSIBLE CAUSES f 0 e

SPECIFICATIONS

4]
Mixture ratio (too lean} OO

Fuel pressure (low) Q

Ignition timing (too advanced)

FUEL SYSTEM

Fuel filter {clogged}

O

Fuef line (clogged)

Injectors {clogged)

CONTROL SYSTEM

Crank angle sensor {improper 1°-signals) 1

Air flow meter

Cylinder head/Water temperature sensor

OTHERS

Whater temperature (too highl

Fuet {low octane rating, poor quality)

SERVICE PROCEDURE

CHECK

Water temperature

SEF3126G

Toao high
—— Check cooling system,
{See LC section.])

@
: SEF284G

REMOVE

(3]
P

Check water temperature,

vessure reguiator ‘ Improvedl

SEF291G

Check ignition timing,

MEASURE
Fuel pressure gauge

SEF286G

Remove vacuum hose

pressure requlator, and try

Connect vacuum hose to
pressure requlator, and

from

to drive. measure fusl pressure while
driving,
PERFORM
Self-diagnosis N.G. .
Mode TII ) — Check the malfunctioning
Self-diagnasis parts.

[See page EF & EC-94/148
{crank angle sensor),

page EF & EC-96/150

{air fiow meter).]

SEF363H

Perform setf-diagnosis

meter).

Mode IIT and V (for crank
angle sensor and air flow

N.G.
——» Adjust ignition timing.

[See page EF & EC-205,)
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Diagnostic Table {Cont'd)
SYMPTOM & CONDITION 18 | Engine stall — during start-up
POSSIBLE CAWUSES 0 96 060600
SPECIFICATIONS Mixture ratio {too rich/too lean} Q1o |0
Ignition sparks {weak) G| O
Ignition timing O
Compression pressure {(too low) O
FUEL SYSTEM Canister (too much evaporation to intake} &
IGNITION SYSTEM Ignition wires {ignition leaks} oo lO
Spark plugs [wet with fuel, improper gap) O
INTAKE SYSTEM Throttle valve {not open enough} O
SERVICE PROCEDURE
CHECK MEASURE
N.G. o @ , Timing light NG
" Adjust ignition timing. _‘ R Ignitian wire
[See page EF & EC-205.] . o
: 0y
AR \ 970
SEF283G SEF316G
Check ignition timing, Check flashes of timing Measure resistance of
light for weakness, 1griLion wires.
NG, 0X.
CHECK G'—""'MEASURE Replace the wires.
r
Throtile body CHECK
A COMPRESSION Ignition wire
‘ PRESSURE
O b
: “Throttle
SEF362H valve SEF309G LY Soark o)
Check throttle valve for Measure COMpression g8 park plug
rough moverment, Rressure, SEF2824
l MN.G ) Remave spark plugs and
B Check cylinder head and check their ignition sparks.
Repairfreplace the part, gasket,
[See EM section. ]
TRY No
0 change
1™
o= X ]
APPLY — DISCONNECT
Improved . . No change ﬁj
— o vacuum [ Sk s £
Canister purge PRESSURE -
SEF314G [See page EF & EC-205.] Exhaustgas|
Shut evaporated fuel to # Pressura sensor
; . Improved X
intake valve and try to drive, regulator Replace the sensor, EE .
llmproved -
] SEF291G . SEF3076G
Replace the canister and/or APply vacuum/pressure to Disconnect exhaust gas
the hoses. pressure regulator after sensar connector and try
discannecting vacuum 1o drive.
hose, and try to drive,
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Diagnostic Table (Cont’d)
Engine stall — while idling

SYMPTOM & CONDITION 19

]
POSSIBLE CAUSES I 00 06000
SPECIFICATIONS Mixture ratia {tao rich/tao lean) O | O |
Fuel pressure {low} | OO
Ignition sparks (weak, missing) . O
ldle speed {low) O
FUEL SYSTEM Fuel line {clogged} a
IGNITION SYSTEM | Spark plugs lwet with fuel, improper gap} o0
INTAKE SYSTEM Idle speed control valve (improper operation) O 8]
F.1.C.D. solenoid (improper operation} Q O
CONTROL SYSTEM ; Idle switch {remaining OFF) O
Neutral switch (remaining OFF) ]
Load switches {remaining OFF} o0
SERVICE PROCEDURE
REMOVE MEASURE
0 tmproved { @ Fuer pressure gauge ) ]
Pressure regulator —_— ———p Check Mixture ratio
- feedhack system.
é i {See page EF & EC-205,]
SEF291G
Remove vacuwm hose from Connect vacuum hose to
pressure regulator, and pressure reguiator and
check idling. ' measure fuel pressure.
CHECK CHECK CHECHK
Timing li
© ot' e ight Spark plug
_b
Gap
_T_ and/or

MEASURE
Tachometer
2 3 £
1
1‘\.\ ;’5
| s Spark plug
SEF316G

Measure idle speed.
N.G,

Adijust idie speed.
[See page EF & EC-205.]

SEF299G

Check flashes of timing
light for weakness.

Remove spark plugs and
check their gaps and tips,

CHECK PERFORM

Self-diagnasis

E Mode IV
[5Civee .
Idie speed
control F‘LC,E_).
valve solenpid
SEFDIBF SEF981F SEF363H

Check terminal voltages of
idle spesd control valve,

lN.G.

Check the part andfor circuit.
[See page EF & EC-146/196.1

Check terminal voltage of
F.I1.C.D. solenoid.

N.G.

Perform salfdiagnosis
Made TV {for idie switch).

Check the part andfor circuit,
[Ses HA section.]

N.G.
— Check the idle switch circuit.

SEF28BG

Check spark ptugs for
being foul or wet with fuel,

[See page EF & EC-122/174.]
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Diagnostic Table {Cont’'d)

SYMPTOM & CONDITION 20 [ Engine stall — while accelerating

POSSIBLE CAUSES 06 e 0606

SPECIFICATIONS | Mixture ratio olo
lgnition sparks (weak, missing) (O IGHES]
Compression pressute {low) I- @]

CONTROL SYSTEM | Crank angle sensor lo O
Air flow meter i (&
Exhaust gas sensar C|O

SERVICE PROCEDURE

CHECK MEASURE
0" Tirming light NG. 2] o N.G.
S —_— lgnition wire ———» Replace the wires,
Distributor
CHECK
0K,
“ —_— Ignition wire
SEF283G SEF318G
Check flashes of timing Measure resistance of
light for weakness during SUspect wires,
accelaration, __‘ Spark plug
T SEF2826
MEASURE
0 NG Remove spark plugs and
——  » Check cylinder head and check their ignition sparks.
gasket,
COMPRESSION [See EM section, |
PRESSURE
SEF309G
Measure compressiaon pressure.
CHECK DISCONMNECT PERFORM
) ) N.G. e Self-diagnasis @) na
Self-diagnosis Mode 1 | NG € :
N Made 11 ; ;
41y Self-diagnosis
B= Mode V
Exhaust gas -
sensor
aa! T
g "
SEF307G SEF363H
¥: 6 {VG30i model) Disconnect exhaust gas Perform self-diagnosis Mode
7 {Z24i model) sensor connectar, and try 1T and V (for crank angle
Check mixture ratio by flashes to drive. sensor and air flow meter}.
of inspection lamps. Improved
Mo change

Replace the sensor.

Check Mixture ratio
feedback system,
[See page EF & EC-205.]

—— Check the matfunctioning

parts andfor circuits.

[See page EF & EC-94/148
{crank angle sensor],

page EF & EC-26/150

{air flow meter).]
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Diagnostic Table (Cont’d)

Engine stall — while cruising

SYMPTOM & CONDITION 21

POSSIBLE CAUSES 000060
SPECIFICATIONS Mixture ratio oo
ignition sparks (weak, missing} OO |0
CONTROL SYSTEM | Crank angle sensor o
Air flow meter O

SERVICE PROCEDURE

— CHECK MEASURE CHECK
0“ Tlmg light N.G. 7] N.G. s ;
-‘ - _— lgnition wire ———* Replace the wires. Igrition wire
Distributor DK.
It .
'e-.‘ O@Q - Spark plug
Py
SEF283G SEF315G i SEF282G
Check flashes of timing Measure resistance of Bemove spark plugs and
light for weakness at suspect wires. check their ignition sparks.
constant engine rey,
{1,000 - 2,000 rpm).
CHECK DISCONNECT
C NG e Improved
Selfdiagnosis Mode II T . Gi). —» Replace the sansor,
T e Wy
i ,IF'= No change
Exhaust gas - Check Mixture ratio
sensor feedback system.
i~ s EC-205.
Y times ar WE _ [See page £F & ]
moref10 sec, SEFA73G SEF307G
¥: 6 (VG330 model} Disconnect exhaust gas
7 {2241 model) sensor connector, and try
Check mixture ratio by to drive,
flashes of inspection lamps.
PERFORM
Self-diagnosis N.G. P
) ————— Check the circuits.
Maode III  Self-diagnosis

[$ee page EF & EC-94/148
{crank angle sensor),

page EF & EC-96/150

{air flow meter).]

ﬂ!\dove v

SEF363H

Parfarm self-diagnosis
Mode LI and ¥V (for air flow
meter and crank angle sensor),
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 22 | Engine stall — while decelerating/just after stopping
POSSIBLE CAUSES 006 0606
SPECIFICATIONS Mixture ratio OO
Ignition sparks {missing} Q
idle speed {too low!) 8]
IGNITION SYSTEM {missing} O 1O
INTAKE SYSTEM tdle speed control valve (remaining OFF} GRS
CONTROL SYSTEM | Exhaust gas sensor {malfunctioning feedback control) o0
Crank angle sensor O
Idle switch {remaining OF F} @]
Load switches {remaining OFF) OO
SERVICE PROCEDURE
PERFORM
G,
Self-diagnosis —# Check the malfunctioning
parts and/far circuits,
{See page EF & EC-100/154
(ignition siglal),
page EF & EC-894/148
{crank angle sensor). ]
SEF363H
Check flashes of timing Perform seif-diagnosis
light while decreasing Mode V {for ignition signal
engine speed, and crank angle sensar}.
MEASURE CHECK
(4] Left OFF
—’ Adjust idle speed. — Check the circuit.
Tachometer [$ee page EF & EC-205,] m ) [See page EF & EC-146/196.]
Idle speed
control
valve
SEF316G SEF978F

Measure idle speed,

CHECK

Check terrminal voltage of
idle speed control vaive,

Self diagnosis Mode II

Y times or
moraf1 sec.
SEF373G

DISCONNECT
N.G. mosaan Y [miproved
— €

Y14

No ¢hange
Exhaust gas

sensor

SEF307G

¥: B {VG30i model)
7 (224 model}
Check mixture ratio by

Disconnect exhaust gas
sensor connector, and try
to drive,

flashes of inspection lamps,

— Replace the sensor,

——» Check Mixture ratio
feedback system.
{See page EF & EC-206.]
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SYMPTOM & CONDITION 23

Diagnostic Table (Cont’'d)
Engine stall — while loading

POSSIBLE CAUSES 0|0 806
SPECIFICATIONS lgnition timing O
tdle speed {too low) Q
INTAKE SYSTEM Idle speed control valve (remaining OFF} O O
F.1.C.D. solenoid {remaining OFF) O O
CONTROL SYSTEM | 1dle switch (remaining OFF} [®) @)
Load switches {remaining OFF) O OO
SERVICE PROCEDURE
MEASURE CHECK
MN.G. . N.G.
— » Adjust idle speed. Timing —— Adjust ignition timing.
Tachometer [See page EF & EC-205.] light [See page EF & EC-205,]
A
2 3 4
1 p ! ! 5
., r
=y e
SEF3160G

Measure idle speed,

N.G.
——* Chack the part andfor circuit,
[See page EF & EC-148/196.]

idie speed
controf
valve

SEF978F

Check terminal voltage of
idle speed controt valve,

PERFORM
© Self-diagnosi N.G. , b citeui
Agnosts —  » Check the idle switch circuit,
Mode IV

[See page EF & EC-122/174.]

SEF363H

Perform self-diagnosis
Mode IV (for idle switch).

SEF284G

Cheack ignition timing.

o CHECK
——» Check the part andfor circuit,
F’GB [See HA section.]
F.I.C.D.
solenoid
SEF981F

Check terminal voltage of
F.1.C.D. solenoid.

EF & EC-68



DIAGNOSTIC PROCEDURE

[ vG3oi || Z24i |

Diagnostic Table {(Cont’'d)
Backfire — through the intake

SYMPTOM & CONDITION 24

POSSIBLE CAUSES oleoeoleole|e
SPECIFICATIONS Mixture ratio {too lean) 8] O Q|0
ignition timing {too retarded} 1]
FUEL SYSTEM Injectors {clogged) O
INTAKE SYSTEM | Air duct (air feaks) o
Intake manifald {gaskets} {air leaks) 0]
CONTROL SYSTEM | Air flow meter O
Exhaust gas sensor O |O

SERVICE PROCEDURE

CHECK
N.G.
Leak —— Repair/replace the part,

faaiy

i c 2

Engine e
Air duct

SEF301G

Check intake system for air
|eaks,

REMOVE
@ Improved o
Pressure regulator — 4 Check Mixture ratio
r -« feedback system. or
@ [See page EF & EC-205.]
SEF2910G

Remove vacuum hose from Clean the injector,
pressure regulator, and try

to drive,
ll\lo change

PERFORM

Check ignition timing.

CLEAN

INJECTOR

SEF317G

DISCONNECT

Improved
—— Replace the sensor.

6]

N.G.
—_—p

Selt-diagnosis Mode 11
T e

No change

——— Check Mixture ratio
feedback system.
[See page EF & EC-205.1

Exhaust gas
Sensor

maraf 10 sec.

SEF 373G SEF307G
Y: B (VG30i model} Disconnect exhaust gas
7 {Z24i model) sensor connector, and try

Check mixture ratio by to drive,

flashes of inspection lamps.

N‘G' . . v . -
— Adjust ignition timing,

{See page EF & EC-206.}

CHECK

Self-diagnosis
Mode LI Self-diagnosis
Mode V

SEF363H
Perform self-diagnosis
Mode 111 and V (for air flow
meter}.

N.G.

Check the circuits,
[See page EF & EC-96/150
{air flow meter).]
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Diagnostic Table (Cont’'d}

SYMPTOM & CONDITION 25 | Backfire — through the exhaust
POSSIBLE CAUSES 0 a6 0606
SPECIFICATIONS Mixiure ratio (too rich} oo
FUEL SYSTEM Injectars {fuel leaks) 8]
IGNITION SYSTEM {missing} O
INTAKE SYSTEM Air cleaner element [clogged) O
ALV, (always operating) a
ALV, solenoid (remaining ON} Q|0
CONTROL SYSTEM | Kdle switch (remaining OFF) O
SERVICE PROCEDURE
CHECK APPLY
1] N.G. 7] tmproved
———# Replace the slement. PRESSURE ~——g» Check Mixture ratio
‘ feedback system,
AlR CLEANER [See page EF & EC-205.]
ELEMENT " Pressuce
regulator
SEF 320G SEF291G

Check air clesner glament
tor clogging.

PERFORM

[ 3] N.G

Self-diagnosis
Muode 1V

— & Check idle switch and/or
its circuit,

SEF3E3H

Perform self-diagnosis
Mode EV (for idle switch}.

[See page EF & EC-122/174.)
Perform selfdiagnosis
Mode ¥ (for ignition signall.

Left ON
—  » Check the solenoid circuit.

CHECK Keeps CHECK
O fiowing 0 .
R ALV, solenoid
%)
%@
SEF375G SEF372G

Check secondary air 1o

exhaust system, AW, solenoid,

Check terminal vohtage of

Apply pressure to pressurg
regulator after disconnegting
vacuum hose, and try to
drive,

(2]

PERFORM

Seif-diagnosis
Mode V

N.G.

—— Check the malfunctioning
part and/or cirguit.
[See page EF & EC-100/154
{ignition signal}.]

SEF363H

[See page EF & EC-144/194.]
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Top view Side view

Sz

Sight windows for inspection lamps

Diagnostic
\ - mode selector
=

Control unit
SEF 2920

Description

The self-diagnosis is useful to diagnose malfunctions in major
sensors and actuators of the E.C.C.S. system. There are b mades
in the self-diagnosis system.

1.

e oo

Mode I — Mixture ratio feedback control monitor A

During closed loop condition:

The green inspection lamp turns ON when lean condition is
detected and goes OFF by rich condition.

During open loop condition:

The green inspection lamp remains ON or OFF.

Maode II — Mixture ratio feedback control monitor B

The green inspection lamp function is the same as Mode |
During closed loop condition:

The red inspection lamp turns ON and OFF simultaneously
with the green inspection lamp when the mixture ratio is
controlled within the specified value.

During open laop condition:

The red inspection lamp remains ON or OFF.

Mode III — Self-diagnosis

This mode is the same as the former self-diagnosis in self-
diagnosis mode.

Mode IV — Switches ON/OFF diagnosis

During this mode, the inspection lamps monitor the switch
ON-OFF condition.

Idle switch

Starter switch

Vehicle speed sensor

Mode V — Real time diagnosis

The moment the malfunction is detected, the display will be
presented immediately. That is, the condition at which the
malfunction occurs can be found by observing the inspection
lamps during driving test.
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Description {Cont’d)

SWITCHING THE MODES

1. Turn ignition switch “ON",

2. Turn diagnostic mode selector “ON’* and wait the inspection
lamps flash,

3. Count the number of the flashing time, and after the inspec-
tion lamps have flashed the number of the required mode,
turn diagnostic mode selector “OF £ immediately.

Flashing

Flashing twice

once
Flashing
e

3 times
Flashing 4 times

M
C ode N j Flashing

5 times

BEF7BI1E

SEF989D

When the ignition switch is turned off during diagnosis, in each

mode, and then turned back on again after the power to the

E.C.U. has dropped off completely, the diagnosis will auto-

matically return to Mode 1.

The stored memory would be lost if:

1. Battery terminal is disconnected.

2. After selecting Mode 111, Mode 1V is selected.
However, if the diagnostic mode selector is kept turned fully
clockwise, it will continue to change in the order of Mode |
= H-= 11l -1V~ V1., etc., and in this state the stored
memaory will not be erased.
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Description (Cont’d)

CHECK

CHECK ENGINE LIGHT

CHECK ENGINE LIGHT fcwix (For California only)

This vehicle has a check engine light on instrument panel. This

light comes ON under the following conditions:

1} When ignition switch is turned “ON"" (for bulb check}.

2} When systemns related to emission performance malfunction
in Mode I {with engine running}.

¢ This check engine light always illuminates and is synchronous
with red L.E.D.

¢ Malfunction systems related to emission performance can be
detected by self-diagnosis, and they are clarified as self-

SEFQ924F

diagnostic codes in Mode III,

3) Check engine light will come "“ON’" only when malfunction is
sensed.
The check engine light will turn off when normal operation
is resumed. Mode III memory must be cleared as the contents
remain stored,

Code No. Malfunction
12 Air flow meter circuit
13 Cylinder head/water temperature sensor circuit
3 E.C.U. (E.C.C.S. contral unit)
32 E.G.R. function
33 Exbhaust gas sensor circuit
35 Exhaust gas temperature sensor circuit
43 Throttle sensor circuit
45 Injectar ieak

Use the following diagnostic flowchart to check and repair a
malfunctioning system,

( DIAGNOSIS START D

hd

N.G,

Turn ignition switch “ON’" and mzke sure
that check engine light comes “ON"".

h 4

Replace bulb,

0.K.

¥
Perform self-diagnosis and check which code
is displayed in Mode IH,

¥
Check electronic control system of affected
code No. to locate faulty part.

A

Repair or replace faulty part.
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Description (Cont’d)

!

Reinstall any part removed.

) . ® Meathods of arasing memories
Erase the self-diagnosis memaory. differ with systems. Read the
manual before diagnosing
systams.

Perform driving test, ® After repairs, test drive to check
Make sure that check engine light does not that check engine light does not

come "ON" during this test. come on.
® Test driving modes differ with

v systems, Read the manual before
( DIAGNOSIS END ) test driving.
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Modes 1 & II —Mixture Ratio Feedback
Control Monitors A & B
In these modes, the control unit provides the Air-fuel ratio
manitor presentation and the Air-fuel ratio feedback coefficient
monitor presentation,

Engine Engine runnin
stopped ngine r 9
Made LED {Ignition
itch -
:‘;):ﬁ'} Open ioop condition Closed loop condition
Green ON *Remains ON or OFF Blinks
Mode { Except for California For California model
{Monitor A) Red ON model ¢ ON: when CHECK ENGINE LIGHT ITEMS
® OFF are stored in the E.C.U.
® OFF: except for the above condition
Green ON *Rernains ON or OFF Blinks
Compensating mixture ratio
1 %
MOde‘II "Remains ON or OFF MSO‘};erit::n IeaBneaNr:;eSn%srich More
(Monitor B) Red OFF {synchronous with green
LED]} i
OFF Synchronized Remains ON

with green LED

*: Maintains conditions just before switching to open loop
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Mode Il — Self-Diagnostic System

The E.C.U. constantly monitors the function of these sensors and

actuators, regardless of ignition key position. If a malfunction

occurs, the information is stored in the E.C.U. and can be re-
trieved from the memory by turning on the diagnostic mode
selector, located on the side of the E.C.U. When activated, the

malfunction is indicated by flashing a red and a green L.E.D.

{Light Emitting Diode}, also located on the E.C.U. Since all the

self-diagnostic results are stored in the E.C.U.'s memory even

intermittent malfunctions can be diagnosed.

A malfunctioning part’s group is indicated by the number of

both the red and the green L.E.D.s flashing. First, the red L.E.D.

flashes and the green flashes follow. The red L.E.D. refers to the

number of tens while the green one refers to the number of units.

For example, when the red L.E.D. flashes once and then the

green cne flashes twice, this means the number ~12” showing

the air flow meter signal is malfunctioning. In this way, all the
proklems are classified by the code numbers.

¢ When engine fails to start, crank engine more than two
seconds before starting self-diagnosis.

s Before starting self-diagnosis, do not erase stored memory.
If doing so, self-diagnosis function for intermittent malfunc-
tions would be Jost.

The stored memory would be lost if:

1. Battery terminal is disconnected.

2. After selecting Mode 111, Mode IV is selected.

DISPLAY CODE TABLE
X: Available
—: Not available
*. Check engine light item

CI\TSTE Detected iterns Cafifornia Ca:\ilf?::r;ia
11 7 Crank angle sensor circuit X X
12 | Air flow meter cireuit X* X
13 g:{l;lunlljer head/Water temperature sensor x* X
21 | Ignition signal missing in primary coil X X
31 | E.C.U. {E.C.C.S. control unit) X* X
32 | E.G.R. circuit x* —
33 | Exhaust gas sensor circuit X* X
35 | Exhaust gas temperature sensor circuit x* —
43 | Throttle sensor circuit xX* X
45 | Injector leak x* -
51 | Injector {VG30i model only) X X
55 | No malfunction in the above circuit X X

EF & EC-76
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Mode IlIl — Self-Diagnostic System (Cont'd)
RETENTION OF DIAGNOSTIC RESULTS

The diagnostic result is retained in E.C.U. memory until the
starter is operated fifty times after a diagnostic item is judged
to be malfunctioning. The diagnostic result will then be can-
celled automatically. If a diagnostic itern which has been judged
to be malfunctioning and stored in memory is again judged to be
malfunctioning before the starter is operated fifty times, the
second resutt will replace the previous one. It will be stored in
E.C.U. memory until the starter is operated fifty times more.

RETENTION TERM CHART {Example}

Code STARTER OPERATING TIMES
No. 50 100 150 200
50 times
CRANK ANGLE ”
SENSOR "
A | 2 A
________________ ____I —_— —_— [ - ———— —— o —— e ——— . — o —— — — — . — ]
!— 50 times T
CYLINDER HEAD/ : !
WATER TEM- 13 A
PERATURE /
SENSOR / A 50 times
{
/ (7777 /%] : Retention term
If the same diagnostic itemn is A . MaHunction detecting point

judged to be malfunctiching before
the starter is operated fifty times,
it will be stored in E.C.U. memory
until the starter is operated fifty
times from this point in time.

SEF793D

EF & EC-77
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Mode Ill — Self-Diagnostic System (Cont’d)
SELF-DIAGNOSTIC PROCEDURE

{ DIAGNOSIS START )

k4

Pull out E.C.U. from vunder the passengar seat.

v
Start engine and warm it up to normal engine
operating temperature.

(Drive vehicle for about 10 min.}

‘. /

Turn diagnostic mode selector "ON",

¥

After the inspection lamps have flashed 3
times, turn diagnostic mode selector “"OFF"".

¥
( Mode III )

+ SEF782E
Make sure that inspection lamps are dis- N.G.L Write down the malfunc-
playing code No. 55. "| tioning code No,
0.K,

N __________ — — -Memory erasing procedure _ _ _ _ _ _ 1_ __ __ _ _.
L 4 ‘P

Turn diagnostic mode selector "ON".

; 1 l '

After the inspection lamps have flashed 4 times, turn diagnostic mode selector

"OFF",
1
P R J
4’ b
Turn ignition switch “OFF", | Tum ignition switch “OFF".
Jr ¥
Reinstall the E.C.U. in place. See decoding chart.
SEF783E v ¥
( DIAGNDSIS END ) Check malfunctioning parts
and/ar perform real time
L] diagnosis system inspection.
If malfunction part is found,
repair or replace it.

CAUTION:

During displaying code No. in self-diagnosis mode {mode 111}, if another diagnostic mode should be done, make sure to write
down the malfunctioning code No. before turning diagnostic mode selector “ON"’, or select the diagnostic mode after turning
ignition switch “OFF’", Otherwise self-diagnosis information stored in E.C.U. memoty until now would be lost.

EF & EC-78
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Display code

CRANK ANGLE SENSOR

Mode Ill — Self-Diagnostic System (Cont’d)

DECODING CHART

Malfunctioning circuit or parts

Control unit shows a
malfunction signal when the
following conditions are
detected.

Code No. 11
— OB
Red Green

AlR FLOW METER fgheck

Crank angle sensor circuit

e Either 17 ar 180° signal is not entered
for the first few seconds during engine
cranking.

e Either 1° or 180° signal is not input
often encugh while the engine speed
is higher than the specified rpm.

SYSTEM INSPECTION
See page EF & EC 94/148.

SEFB831C

Code No. 12
-—
Red Green

CYLINDER HEAD/WATER
TEMPERATURE SENSOR Honelk

Air flow meter circuit

# The air fiow meter circuit is open ar
shorted.
tAn abnormally high or low voltage
is entered.)

SYSTEM INSPECTION
See page EF & EC-98/150.

SEF3060

Code No. 13
ol
GO —
Red Green

IGNITION SIGNAL

Cylinder head{Water temperature
SEMNSOT CiTCUIT.

& The cylinder head/Water temperature
sensor circuit is open or shorted,
{An abnrormally high or low output
volttage is entered]

SYSTEM INSPECTION
See page EF & EC-98/152.

Code No. 21

€0 — O

lgnition signal cirguit

SEFB33C

* The ignition signal in primary circuit
is not entered during engine cranking
of running.

EF & EC-79

SYSTEM INSPECTION
See page EF & EC-100/154.

SEFB34C
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Display code

E.C.U. {E.C.C.5. CONTROL UNIT)

Code No. 31

E.G.R. FUNCTION Hck
{California model enly)

Code No. 32
—
Red Green

-

EXHAUST GAS SENSOR Hcuedk

Exhaust gas temperature sensor
circuit @( (California model only)

Code No. 35

&80 — 02

Red Green

Mode Ill — Self-Diagnostic System (Cont’d)

Malfunctioning circuit or parts

Control unit shows a
malfunction signal when the
following conditions are
detected

E.C.L). calculation function

\?/ ' selector
Inspection hole

#+ Signal is beyond “normal” range.

SYSTEM SNSPECTION
See page EF & EC-102/156.

SEF943F

E.G.R. function

e E.G.R. valve does not operate,
{E.G.R. valve spring does not lift.]

SYSTEM INSPECTION
See page EF & EC-104/168,

Exhaust gas sensor ¢ircuit

SEF238G

& An abnormally high cutput voltage is

entered.

SYSTEM INSPECTION
See page EF & EC-108/162.

SEF309D

Exhaust gas temperatura
SENS0r CIrcuit

& Signal circuit is open,

SYSTEM INSPECTION
See page EF & EC-110/164,

EF & EC-80

SEF239G
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Mode IlII — Self-Diagnostic System (Cont’d)

Display code Malfunctioning circuit or parts Control unit shows a
malfunction signal when the
following conditions are

detected
THROTTLE SENSOR Heneck Throttle sensor circuit & Throttle sensor circuit is open or
short.
Code No. 43 {Output voltage is too high or too
: low.}
—
Red Green

SYSTEM INSPECTION
See page EF & EC-114/168.

SEF2360G
INJECTOR LEAK Heweck . — —
{California model only) Injector circuit & Leak from the injector.

Code No. 45
SYSTEM INSPECTION
See page EF & EC-118/172.
SEF237G

INJECTOR ({VG30i model only) Injector circuit e Either of the two injectors does not

waork because of an electrical problern.

Codsg No. 51

SYSTEM INSPECTION
See page EF & EC-120,

SEF240G
Code No. 55
EC.C.5.
narmal
operatian.
SEF946F

EF & EC-81
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Mode IV — Switches ON/OFF Diagnostic
System

In switches ON/OFF diagnosis system, ON/OFF operation of

the following switches can be detected continuously.

s |dle switch

# Starter switch

® Vehicle speed sensor {VG30i A/T model only}

(1} 1dle switch & Starter switch
The switches ON/OFF status at the point when mode IV is
selected is stored in E.C.U. memory. When either switch is
turned from “ON” to “OFF” or “OFF"” to "ON", the red
L.E.D. on E.C.U. alternately comes on and goes off each
time switching is detected.

{2} Vehicle Speed Sensor
The switches ON/QFF status at the point when mode IV is
selected is stored in E.C.U. memory. When vehicle speed is
20 km/h {12 MPH) or slower, the green L.E.D. on E.C.U. is
off. When vehicle speed exceeds 20 km/h (12 MPH), the
green |.E.D. on E.C.U. comes "ON".

EF & EC-82
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SEFB15D

Accelerator
pedal

SEFB16D

CAUTION:

Except VG30i
AT model

Mode IV — Switches ON/OFF Diagnostic

System (Cont’d)

SELF-DIAGNOSTIC PROCEDURE

C DIAGNOSIS START ]

!

Pult out E.C.U. from under the passenger

seat,
'

Turn ignition switch “"ON",

J

'

Turn diagnostic mode selector “ON".

!

After the inspection lamps have flashed 4
times, turn diagnostic mode selectar

“OFF",
v

A red inspection lamp goes “OFF”,

Stop engine, Make sure that a red

47 inspection lamp goes “OFF" when depress-

ing accelerator pedal.

v 0K,

'

v SEF783E
N.G.
Make sure that a red inspection lamp goes » Check starter signal circuit.
<> “QON" during turning ignition switch
"START".
¢ 0.K.
Warm up engine sufficiently.
J N.G.

Check idle switch circuit.

l VG30i A/T model

Lift up rear wheels,

v

Drive vehicle. Make sure that a green
inspection lamp goes “ON" when vehicle
speed is 20 km/b {12 MPH) or faster.

N.G.

oK.

* ¥

w

Turn ignition switch “OFF™.

|

Reinstall the E.C.U. in ptace.

'

C DIAGNOSIS END )

For safety, do not drive rear wheels at higher speed than required.

EF & EC-83

Check vehicle speed sensor
circuit,




SELF-DIAGNOSIS VG30i [| Z24i

SEF3320

CAUTION:

Mode V — Real Time Diagnostic System

In rea) time diagnosis, if any of the following items are judged 10

be faulty, a malfunction is indicated immediately.

e Crank angle sensor [{120° signal & 1° signal: VG30i model},
(180° signal & 1° signal: Z24i model}]

e Ignition signal

e Air flow meter output signal

Consequently, this diagnosis is a very effective measure to diag-

nose whether the above systems cause the malfunction or not,

during driving test. Compared with self-diagnosis, real time

diagnosis is very sensitive, and can detect malfunctioning con-

ditions in a moment. Further, items regarded ta be malfunctions

in this diagnosis are not stored in E.C.U. memaory.

SELF-DIAGNOSTIC PROCEDURE

DIAGNOSIS START )

¥

Pull out E.C.U. from under the assist seat.

Start engine. ]

k.

Turn diagnostic mode selector "ON",

h 4

After the inspection lamps have flashed 5
times, turn diagnostic mode selector

¥
( Mode V )

+ SEF784E
Make sure that inspection lamps are not N'(i; If flashing, count no. of
flashing for & min. when idling or racing. 7| flashes.
QK.

¥ b d

Turn ignition switch “QFF*".

Turn ignition switch “OFF",

4

¥

h 4

Reinstall the E.C.U. in place.

See decoding chart.

L v

Perform real tirne-diagnosis
DIAGNOSIS END system inspection.

If malfunction part is found,
repair or replace it.

In real time diagnosis, pay attention ta inspection lamp flashing. E.C.U, displays the malfunction code only once, and does not

memaotize the inspection.

EF & EC-84
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DECODING CHART
Display presentation

CRANK ANGLE SENSOR

Mode V — Real Time Diagnostic System

(Cont’'d)

Malfunction circuit or parts

Control unit shows a
malfunction signal when the
following conditions are
detected.

{Compare with Self Diagnosis —
Mode IIL.)

AED L.E.D.

o OFF

SEC7304

AIR FLOW METER

Crank angle sensor circuit is
malfunctioning.

SEF6128

The 1° or 120° {or 180°} signal is
momentarily missing, or, multiple,
momeniary noise signals enter,

REAL TIME DIAGNQSTIC INSFECTION
Sea page EF & EC-26/39.

GREEN
L.ED.

{0: ON

oOFF—H-H—H—I]—H—II—

SECV31A

IGNITION SIGNAL

Air flow meter circuit is
malfunctioning,

SEFI8EE

Abnormal, momentary increase in air
flow meter output signal.

REAL TIME DHAGNOSTIC INSPECTION
See page EF & EC-87/90.

GREEN
L.ED.

i5: ON _ﬂ”"" ””Hﬂ ”ﬂﬂ”
o OFF

SECV32A

Ignition signal is matfunctioning.

G/

=

f

SEFQ25E

o

EF & EC-85

_I\
_/

Signal from the primary ignition coil
momentarily drops off.

REAL THAE DIAGNOSTIC INSPECTICN
See page EF & EC-88/91.




SELF-DIAGNOSIS

Mode V — Real Time Diagnostic System

REAL TIME DIAGNOSTIC INSPECTION

Crank Angle Sensor

{Cont'd)

X Available
—: Not available

Check parts

Check Check i
; E.CU 20& If malfunction, perform
Check items L i .
sequence conditions Middle Sensor & 16 pin the following items.
connector actuator
connector
Tap harness connector or During
1 component during real real time X X X Go to check item 2.
time diagnosis. diagnosis
Check harness continuit Engine .
2 y g X - - Go to check item 3.
at connector. stopped
Disconnect harness con-
nector, and then check Engine ,
3 . 9 X — X Clean terminal surface.
dust adhesion to harness stopped
connector,
. . Engine
4 Check pin terminal bend. g - — X Take out bend.
stopped
Reconnect harness con-
nector and then recheck Engine .
5 . 9 X — - Replace terminal.
harness continuity at stopped
connector.
Tap harness connector or During If malfunction codes are
6 component during real real time X X X displayed during real time
time diagnosis, diagnosis diagnosis, replace terminal.

' —

1
E.C.U. harness connector—

Distributor with crank
angle sensor 7

i
Crank angle sensor harness connector—

SEF7EGBE

EF & EC-86



SELF-DIAGNOSIS VG30i
Mode V — Real Time Diagnostic System
(Cont'd)
R X Avai
Air Flow MeterJ “a'labl.e
—: Not available
Check parts
Check Check E.C.U 20 & If malfunction, perform
Check items . : LU, on, f
sequence conditions Middle Sensor & 16 pin the foliowing items,
connector actuator
cornnector
Tap harness connector or During
1 component during real real time X X X Go to check item 2.
time diagnaosis. diagnosis
5 Check harness continuity Engine X . _ Go to check item 3.
at connector, stopped
Disconnect harness con-
3 nector, anc_i then check Engine X . X Clean terminal surface.
dust adhesion to harngss stopped
connector.
. . Engine
4 Check pin terminal bend. - - X Take out bend,
stopped
Reconnect harness con-
5 nector and then‘ recheck Engine X _ _ Replace terminal.
harness continuity at stopped
connector,
Tap harness connector of During IT malfunction codes are
6 component during real real time X X X displayed during real time
time diagnosis. diagnosis diagnosis, replace terminal.

TS

1

e
w

L

E.C.U. harness con nector--\

h
Atr flow meter harness connector

SEF787E

EF &

EC-87
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SELF-DIAGNOSIS
Mode V — Real Time Diagnostic System
(Cont’d)
ngnition Signal X: Avallabl'e
—: Not available
Check parts
Check Check :
; E.C.U 20 & If matfunction, perform
heck items . i
sgquence Check i conditions Middle Sensor & 16 pin the following items.
connector actuator
connector
Tap harness connector or During
1 component during real real time X X X Go to check item 2.
time diagnosis, diagnosis
h tinuit i
5 Check harness continuity Engine X _ _ Go to check item 3.
at connector. stopped
Discannect harness con-
h .
3 nector, anq then check Engine X _ X Clean terminat surface.
dust adhesion to harness stopped
connector.
. . Engi
4 Check pin terminal bend, naine - - X Take out bend.
. stopped
Reconnect harness con-
h h i ,
5 nector and t‘ en. recheck Engine X B B Replace terminal.
harness continuity at stopped
connectar.
Tap harness connector or During If malfunction codes are
6 component during real real time X X X displayed during real time
time diagnosis, diagnosis diagnosis, replace terminal.

: =

1
E.C.U. harness connector —

Ignition coil & power transistor
harness connector —,

Power transistor A,
lgnition coil— % %
\ )

SEF788BE

EF & EC-88
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Mode V — Real Time Diagnostic System

REAL TIME DIAGNOSTIC INSPECTION

Crank Angle Sensor J

{Cont’d)

X+ Available
—: Not availakle

Check parts

Check Check E.CU.20 & If malfunction f
: .C.U. , perform
k items . ;
sequence Check ite conditions Middle Sensor & 16 pin the following items.
connector actfuator
conneciar
Tap harness connector or During
1 component during real real time X X X Go to check item 2.
time diagnosis, diagnosis
heck harness continuit ngine .
2 C 2 "y Engi X - - Go to check item 3.
at connector, stopped
Disconnect harness con-
necior, and then chec ngin ,
3 @ . K check Engine X - X Ciean terminal surface,
dust adhesion to harness stopped
connectar.
, . Engine
4 Check pin terminal bend. g — - X Take out bend.
stopped
Reconnect harness con-
nector and then recheck Engine .
5 L 9 X — — Replace terminal,
harness continudity at stopped
connector.
Tap harness connector or During If malfunction codes are
6 component during real real time X X X displayed during real time
time diagnosis. diagnosis diagnosis, replace terminal.

Ty
I

.

1
E.C.U. harness connector -

SEF923E

EF & EC-89



SELF-DIAGNOQOSIS

Air Flow Meter

Mode V — Real Time Diagnostic System

(Cont'd)

X: Available
—: Not available

Check parts

Check Check E.C.U. 20 & | If malfunction, perform
heck items " i e !
sequence © conditions Middle Sensor & 16 pin the following items.
connector actuator
connector
Tap harness connector or During
1 component during real real time X X X Ga to check item 2.
time diagnosis. diagnosis
inui i .
9 Check harness continuity Engine X _ _ Go to check item 3.
at connector. stopped
Disconnect harness con-
3 nector, anr:i then check Engine X B X Clean terminal surface.
dust adhesion to hatness stopped
connector.
ngin
4 Check pin terminal bend. Engine - - X Take out bend.
stopped
Recaonnect harness con-
5 nector and thenl recheck Engine X . _ Reptace terminal,
harness continuity at stopped
connector.
Tap harness connector or During If malfunction codes are
6 component during real real time X X X displayed during real time
time diagnosis. diagnosis diagnosis, replace terminal.

: —

E.C.U. harness connector—

"
Air flow meter harness connector—

SEF924E

EF & EC-90
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Mode V — Real Time Diagnostic System

{Cont'd)
i T X: Available
Ignition Signal ,
L g g —: Not available
Check parts
Check Check E.C.U. 20 & Hf malfunction f
. . perform
sequence Check items conditions Middle Sensor & 16 pin the following items.
connector actuator
connector
Tap harness connector or During
1 component during real real time X X X Go to check item 2.
time diagnosis. diagnosis
Check harness continuit Engine .
2 ¥ 9 X - - Go to check itemn 3.
at connector, stopped
Disconnect harness con-
nector, and then chec Engin .
3 - 4 . k gine X - X Clean terminal surface.
dust adhesion to harness stopped
connector.
. . Engine
4 Check pin terminal bend. g - - X Take out hend,
stopped
Reconnect harpess con-
nector and then recheck Engine .
5 L g X - - Replace terminal.
harness continuity at stopped
conngctor.
Tap harness connector or During If malfunction codes are
6 component during real real time X X X displayed during real time
time diagnosis, diagnosis diagnaosis, replace terminal.

Ignitian coil & power transistor

harness conngctors
lgnition coils

E.C.U). harness QDI‘II"IBctOr—\l

Pawer transistOr_V

SEF92SE

EF & EC-91
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SEF327D

—

Hetainer—\_(___f,

s :; = ..
o RS

= - B

AN .'

o
-—/.’.
-
-~
SEF328D
s

o

SEFZ200

SEF330D

ﬁerform E.CM. in-

Q

—_

putioutput signal
inspection before
replacement.

SEF3310

CAUTION:

1,

Before connecting or disconnecting E.C.U. harness connector
to or from any E.C.U., be sure to turn the ignition switch to
the “OFF" position and disconnect the negative battery
terminal in order not to damage E.C.U, as battery voltage
is applied to E.C.U. even if ignition switch is turned off.
Otherwise, there may be damage to the E.C.U.

When performing E.C.U. input/output signal inspection,
remove pin terminal retainer from 20 and 16 pin connector
to make it easier to insert tester probe into connector.

When connecting pin connectors into E.C.U. or disconnecting
them from E.C.U., take care not to damage pin terminal of
£.C.U. (Bend or break).

Make sure that there are not any bends or breaks on E.C.U.
pin terminal, when connecting pin connectors into E.C.U.

Before replacing E.C.U., perform E.C.U. input/cutput signal
inspection and make sure whether E.C.U. functions properly
ot not. (See page EF & EC-200.)

After performing this "ELECTRONIC CONTROL SYSTEM
INSPECTION”, perform E.C.C.S. self-diagnosis and driving
test.

EF & EC-92



ELECTRONIC CONTROL SYSTEM INSPECTION [ V630 | Z24

- .
(///’;;ttery

" voitage

Harness connectori
for solenoid valve "E.C.U.

Solenoid valve

Circuit tester

ﬂkc::— ?;

SEF599D

Thin wire

SEFO50F

7. When measuring supply voltage of E.C.U. controlled com-
ponents with a circuit tester, separate one tester probe from
the other.
if the two tester probes accidentally make contact with each
other during measurement, the circuit will be shorted, result-
ing in damage to the power transistor of the control unit.

8. Keys to symbols

INSCOMMECT

E@ :  Check after disconnecting the connector to be
measured,

COMMELT

9 : Check after connecting the connector to be
measured.

9., When measuring voltage or resistance at connector with
tester probes, there are two methods of measurement;
one is done from terminal side and the other from harness
side. Before measuring, confirm symbol mark again.

S Inspection should be done from harness side,

m?rs :  Inspection should be done from terminal side.

Refer to Gl section.
10. As for continuity check of joint connector, refer to EL sec-

tion,

11. \mprove tester probe as shown to perform test easily.
12. For the first trouble-shooting procedure, perform POWER
SOURCE & GROUND CIRCUIT FOR E.C.U. check.

EF & EC-93



ELECTRONIC CONTROL SYSTEM INSPECTION

CRANK ANGLE SENSOR (Code No. 11)

MAIN
RELAY

l@ ELCCS CONTROL UNIT
¢
i L

|
vzt = 1D}
FUSIBLE LINK

[=
T BT

N
NN A ENEEEN

L/R —

«c
BR W n
c=HH"
G
G
B & o
]l 8 &

BATTERY - _ﬂ
L

O]w]

JOINT
CONNECTOR A

CRANK G/B——— =
ANGLE @ B -
SENSOR GIY—1 r

@k oW i

e/
®

ENGINE

GROUND
There is no checking point { } in this wiring diagram. SEE374H
( INSPECTION START ]
v
CHECK POWER SOURCE. NG| Check the following items.
1) Turn ignition switch “ON". 1} Harness continuity between
2) Check voltage between crank angle sensor and battery
terminal {p) and ground. 2} Main relay (See page EF &
Battery voltage should exist. EC-142))
o.K 3) “BR’ and "G’ fusible links
o 4} Power source for E.C.U.
{See page EF & EC-140.}
Main o) B} Joint connector A
harness side | JVH 6) Ignition switch
¥
SEF119D &4

EF & EC-94



ELECTRONIC CONTROL SYSTEM INSPECTION

CRANK ANGLE SENSOR {(Cede No. 11)

Main harness
side

Main

Crank angle
sensor side
~N

harness side

wi

SEF120D

S
v

S5EF1210

NIl

Crank angle
sensor side

1%signal 120° signals

4

DA

]
TS

S

4

Main
g harnessJ m
side = G@Q
s

3[+]5[s][7]6]®

CHECK GROUND CIRCUIT. N.G.# Check the following items,
1) Turn ignition switch “OFF ", 1} Harness continuity between
2} Disconnect crank angle crank angle sensor and
sensor harness conngctor, ground
3) Check resistance between 2) Joint connectar A
terminal @ and ground. 3) E.C.U. ground circuit
Resistance: {See page EF & EC-140.)
Agpproximately 0{2
| OK.
CHECK E.C.UJ. INPUT N.G‘_ Check the following items.
SIGNALS. i 1) Harness continuity between
1} Remove assist side seat. crank angle sensar and E.C.U.
2} Reconnect crank angle sensor {§]* Siop engire.
harness connector, #® [Disconnect crank angle
3} Start engine. sensor harness connector,
4} Check that pulse signals # Disconnect E.C.U. 20-pin
exist in E.C.U. terminals connector from E,C.U.
and @ with logic probe. 1° signal circuit
Pulse signals should exist. Continuity between (C)
: 17 signal and
47 : 120° signals 120" signal circuit
O.K. Continuity between @
and (47
Resistance:
Approximately 002
¥
Stop engine and check interfer- N‘G_'.'. Separate them,
ence between crank angie sensor
harness and high-tension cable.
"O.K.
Visually check rotor plate for N'G',; Clean or replace crank angle
damage or dust, sensor,
O.K.
b 4
Reinstall any part removed.
v
Erase the self-diagnosis memory.
b 4
N.G.

v

Perform driving test and then
perform self-diagnosis (Mode I
again,

oK.
L 4

C INSPECTION END

)

EF & EC-95

1) Perfaorm E.C_U. input/output
signal inspection test.

2) 11 N.G., recheck the E.C.U.
pin terminals damage or the
connection of E.C.U. harness
connector,




ELECTRONIC CONTROL SYSTEM INSPECTION

VGE30i

AIR FLOW METER {(Code No. 12) Hwl (CHECK ENGINE LIGHT ITEM)

FUSIBLE LINK
i
Isefm—
G

BATTERY

MAIN
RELAY

[

oz X

T

EC.C.5.CONTROL UNIT ‘

=1 =} T T =1 T ]
3 T 1. T [ 1
[ T63628130
z ety
L D)
JOINT

CONNECTOR A

There is no checking point ( } in this wiring diagram.

el ri]
] e}

Terminal No.

SEF124D,

d
1T
|
| - B/P
i 1
E KE : EMNGINE
! GROUND
i
] |
A |
! [ AIR FLOW
1 [ METER
i L) G
i n T 8w
| CERE
Lsm——=7G/8 L\J
B]D) SEF376H
( INSPECTION START )
L J
CHECK POWER SOURCE. N'G'_ Check the following items.
1} Remove air cleaner. 1) Harness continuity between
2} Turn ignition switch “ON". air flow meter and battery
3} Check voftage between 2} Main relay (See page EF &
terminal B and ground, EC-142.)
Battery voltage should exist. 3) “BR” and "“G" fusible links
— oK. 4} Power source for E.C.U.
B : {See page EF & EC-140.)
CHECK GROUND CIRCUIT. 5} Joint connector A
1) Turn ignition switch “"OFF”, B} Ignition switch
2} Disconnect air flow meter
harness connector,
3) Check resistance between N'G'_ Check the following Ttems,
terminal C and ground., 1) Harness connection between
4} Shield wire, air flow meter and ground
Resistance: 2} Joint connector A,

Approximately 0£)

oK. L"EE
EF & EC-96




ELECTRONIC CONTROL SYSTEM INSPECTION

AIR FLOW METER (Code No. 12) Hoxd (CHECK E

Race engine
by using
aceelerator
pedal.

 m—

241252627

SEF705D

NGINE LIGHT ITEM)

Perform driving test and then

perform self-diagnosis (Mode
111} again.

Q.X,

h 4

INSPECTION END

C )

SEC748A

EF & EC-97

h J

D
CHECK E.C.U. INPUT N'G'= Check harness continuity
SIGNAL. between £.C.U. and air flow
1) Remove assist side seat. meter.
2} Reconnect air flow meter # Stop engine.
harness connector. ® [isconnect air flow meter
3) Start engine and warm it up harness connector,
sufficiently, ® Disconnect E.C.U. 18-pin
41 Make sure that voltage be- harness connector.
tween E,C.U. terminal (1) & Check resistance between
and ground changes under the terminat D and E.C.U.
foliowing conditions. terminal 0.
Output voltage should change. Resistance:
#® When racing engine with ac- Approximately 082
celerator pedal If G.K., replace air flow
Approximately 0 - 5V meter,
¢ Idling condition
1-2v
4IrCLI(.
CHECK AIR PASSAGE OF Wet .| Check that beth injectors are
AIR FLOW METER "| installed properly, following the
1} Remove air flow meter from procedure as shown on page
injector body. EF & EC-222. {Step 11)
2} Make sure that air passage of If N.G., repair or replace mal-
air flow meter in injection functioning part.
body or hot wire is not wet
with fuel.
Not wet
v
Reinstall any part removed.
h 4
Erase the self-diagnosis memaory.
¥
N.G.

1) Perform E.C.U, input/output
signal inspection test.

2} If N.G., recheck the E.C.U,
pin terminals damage or the
connection of E.C.U. harness
connector,




ELECTRONIC CONTROL SYSTEM INSPECTION

CYLINDER HEAD TEMPERATURE SENSOR ({Code No. 13) @ (CHECK ENGINE LIGHT ITEM}

MAN

RELAY /7
@ E.C.C.S. CONTROL UNIT
[ ,_.ic (=] [T T=T1 ]
wES 2 EEASCENENS A
FUSIBLE LINK 6 2 26 27 353523.
BR l L N @
G | { L
AE®E 6 —y
G
BATTERY G o o
o m
—_|
g 5"
B IS
JOINT o
CONNECTOR A &
ENGINE L
EE]GHOUND
L—LG;R] v@
B -
CYLINDER HEAD
TEMPERATURE
[C]D] SENSOR
SEF255G
A
. —L

22103052607 28] l%

SEF129D

EF & EC-98



ELECTRONIC CONTROL SYSTEM INSPECTION

CYLINDER HEAD TEMPERATURE SENSOR (Code No. 13} el (CHECK ENGINE LIGHT ITEM)

Cylinder head
temperature Iain harness
sensor side—

temperature
sensor side

side

temperature sensar
/

HS.
E.CU.
16-pin

(=

connector:
T

SEF222D

Q INSPECTION START )

!

perform self-diagnosis {(Mode 111}
again.

oK

h 4
( INSPECTION END )

EF & EC-99

CHECK INPUT SIGNAL, N'G'_ [E] 1) Check cylinder head tem-
1} Remove assist side seat. " perature sensor resistance.
2] Start engine, & Stop engine.

3) Make sure that voltage be- ® Disconnect water tem-
tween E,C.U. terminal @3 perature sensor harness
and ground changes during connector.
engine warm up. ® (Check resistance between
Cold = Hot: terminals @ and (&).

Approximately 5 - 0V
0K. 20°C (68°F) | 2.3-2.7 k2
D) ¥ N.G. 50°C {(122°F1[ 0.77- 0.B7 k2

CHECK GROUND CIRCUIT. |— 80°C {(176°F} | 0.30- 0.33 k2

1) Stop engine and disconnect
16-pin connector from E.C.U. tf no continuity, replace water

2} Disconnect cylinder head temperature sensor.
temperature sensor harness 2} Check power source for
connector, E.C.U.{See page EF & EC-140,)

3) Check resistance between 3) Check harness continuity
terminal (b and E.C.U. between E.C.U. and
terminat @6). cylinder head temperature
Resistance: SEnsor,

Approximately 002 ® Disconnect 16-pin con-
0K, nector from E.C.U.
v #® Disconnect cylinder head

Reinstall any part removed. temperature sensor

connactor,
Check resistance between
terminal @) and E.C.U),
terminal 3§ .
Resistance:
Approximately 00}
|| 1) Check the fallowing items.
Harness connection between
water temperature sensor
and ground
2) Joint connector A
L 4
Erase the setf-diagnosis memaory.
v
Perform driving test and then N'G'_ 1} Perform E.C.U, in-output

signal inspection test.

2} If N.G., recheck the E.C.U.

pin terminals damage or
the connection of E.C.U.
harness connector,




ELECTRONIC CONTROL SYSTEM INSPECTION VG30i

IGNITION SIGNAL (Code No. 21)

IGNITION

SWITCH

FUSIELE LINK I3 (Norr [
BFt Iz gd%‘%{ ‘ E.C.C.5. CONTROL UNIT

e, i
G W/B 2 o 8
5
g @w
BATTERY o
I—BIP—DJ‘__J"BIP — ;:t e
EEE
JOINT P ——j_l
CONNECTOR o T
~Z T
RESISTOR £z ]
OO0 |
{2.2kQ) & = 0| a
CONDENSER o
IGNITION
COoIL

CISTRIBUTOR
HE
1!
1y
11
iy
L
L
!
L
1!
1!
Lt
AL
|1
1
i
|
:u
II
it
1
1
il
ik
1
I
®

Bﬂym—AL
- B/P =

ENGINE

-
7
4
=
II::::

E - | GROUND
E
JOINT CONNECTOR C
SEF388H
Al Power \Mai“ ( INSPECTION START )
m / transistc:\/r:é;‘ :ie‘ljreness
e@@ / ¥
N.G, .
CHECK POWER SOURCE. | Check the following items.
1} Furn ignition switch “"ON™. 1) Harness connection between
= AlTa ‘ ) 2} Check voltage between battery and power transistor
% 3 ) terminal (1) and ground. 2] "G fusible link
Battery voltage should exist, 3} ignition switch
| ox.
SEF708D q;

EF & EC-100




ELECTRONIC CONTROL SYSTEM INSPECTION

IGNITION SIGNAL {Code No. 21}

B

23|

A —Ta
\2[3/
To distributor SEF700D
v}
HS.
1 3
11112
é é Battary
D

Leaaie probe

7/

SEF135D

SEF137D

N.G. )
CHECK INPUT SIGNAL. .| 1} Stop engine and check harness
1} Remove assist side seat. continuity between power
2} Start engine, transistor and E.C.U.
3} Make sure that pulse signals [E 2) Check power transistor
exist between (5) and ground with circuit tester,
with logic probe, & Disconnect harness con-
Pulse signal shoutd exist. nector for ignition coil
0K, and power transistor,
Do not disconnect T-type
harness connector for
ignition coil.,
{13: To ignition coil"(+} side
3 To E.C.U.
& To engine ground
@ To ignition coil (-} side
Terminal Tester Continuit
Ne., polarity antinuity
el
@ 0§r\ k“!‘_x ! Mo continuity
@ ar (4:' — ' Continuity
E ,’3’) ¥ should exist.
hd (i:' ;r q\ 5
N.G. st N inui
CHECK INPUT SIGNAL. AR @ | Meceninety
1) Stop engine. Dior @] - | continuity
2] Turn ignition switch “ON". 6] + | should exist.
3} Chec'k voltage between 1 N.G., repalce power
terminal () and ground. transistor.

Battery voltage should exist.

0 K.
+

CHECK GROUND CIRCUIT.

1} Turn ignition switch “OFF",

2} Disconnect power transistor
harness connector,

3} Check resistance between
terminal @) and ground.
Resistance:

Approximately 052

3} Check “G” fusible link.

4} Check ignition switch.

5} Check continuity of ignition
coil,

6} Joint connector

Check harness continuity
between E.C.U. and battery,

O.K,

h 4

Reinstall any part removed,

b4

Erase the self-diagnosis memory.

Check the following items.

1} Harness connection between
power transistor and ground

2} Joint connector

3) Engine ground

4} Power transistor earth

Perform driving test and then
perform self-diagnosis {Mode IIT}
again.

N.G.

CK.
b4

{ INSPECTION END

3

EF & EC-101

1} Perform E.C.U. input/output
signal inspection test.

2} If NG, recheck the E.C.U,
pin terminals damage or the
connection of E.C.U. harness
connector.




ELECTRONIC CONTROL SYSTEM INSPECTION VG30i

ENGINE CONTROL UNIT {Code No.31) Howek (CHECK ENGINE LIGHT ITEM)

( INSPECTION START )

L 4

1} Turn ignition switch "ON"".
2] Erase the self-diagnosis
memory.

¥
Perform self-diagnosis {Mode ITI}
again,

h 4

Y
Does E.C.U. display Code Na. ES

Replace E.C.U.

¥

31 again?

NO

b 4

( INSPECTION END )

EF & EC-102



ELECTRONIC CONTROL SYSTEM INSPECTION

NOTE

EF & EC-103



ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. FUNCTION (Code No. 32}@{CHECK ENGINE LIGHT (TEM): For California model

(Not self-diagnostic item}:

For Non-Catifornia model

IGNITION maln  EXHAUST GAS
SWITCH RELAY TEMPERATURE
FUSIBLE LINK B et [ SENSOR
% ; N |E g E.C.C.S. CONTROL UNIT ‘
ﬂ& [@‘»wm gaas) 2 08 .
5 T
21M ENENOROR Eﬂl"‘ E [0 T T 1 1
) @ O FLE I RN
%
\)] BATTERY 2623253628 11
leadd &
& G E w %]
= -l
CRANK
ANGLE JOINT
sensomr Q200 ] CONNECTOR
G/8 il il
@ — i —gsp
g}?{r | r___ _.1r —— EB/F
o ——
£
T?LJ
Biw :1._'—
.
. g -
] —B/F
_| g ENGINE
it GHOUN?
3 | —B/P
;?.. 1k THROTTLE
S—J 1 g SENSOR  ©
g . % 3
—— LG/R
FUSE BLOGK E.G.R. CONTROL [ e e@
{Refer to “Pawer SOLENQID VALVE CYLINDEH HEAD
ing"” : For California TEMPERATURE
Supply Routing”™J © ' SENSOR SEF522G

The following is necessary to perform this inspection.

1, Pull out E.C.U. installed under the
assist seat.

2. Warm up engine sufficiently.

EF & EC-104



ELECTRONIC CONTROL SYSTEM INSPECTION

VG304

E.G.R. FUNCTION (Code No. 32} ek (CHECK ENGINE LIGHT ITEM): For California model

1

BEF242G

( INSPECTION START

)

Y

CHECK E.G.R. CONTROL

VALVE OPERATION

1} Start engine.

2} Make sure engine is
warmed up sufficiently,

3} Make sure E.G.R. control
valve spring responds to
your touch {use your
fingers) and also when
engine is raced.

Does not respond

h 4

{Not seif-diagnostic item):
For Nen-Catifornia model

Responds

g

INSPECTION END )

EF & EC-105

[E CHECK VACUUM SOURCE oK. » Replace E.G.R. control valve,
TO E.G.R, CONTROL
VALVE
Vacuum hose to 1) Disconnect vacuum hose
E.G.R. control valve connected to E.G.R.
SEF243G controi valve.
2) Make sure vacuum exists
when racing engine.
N.G.
L 4
N.G.
CHECK VACUUM HOSE » 1If necessary, replace vacuim
Check vacuum hose for hose or reconnect vacuum hose
clogging, cracks and proper firmly.
= connections,
Q_ Improper connection L oK.
SEFBIGF E] CHECK E.C.U. OUTPUT NIG'—# CHECK POWER SQURCE
_E SIGNAL TO E.G.R. CONTROL
1) Check voltage between SOLENOID VALVE
r E.C.U. terminal @) and 1} Stop engine.
II CONNECT ground under the following 2) Turn ignition switch "ON"".
'% (j] conditions: 3} Check voltage between
terminal (b and ground.
Eng_i rTe Voltage Battery voltage should
condition exist.
tdle Battery voltage [@CHECK GROUND CI!RCUIT
Ascing Temporarily 1} Turn ignition switch
= drops to OV YOFFT.
SEF384G 2) Disconnect E.C.U, 20-pin
0.K. terrminal connector.

3) Disconnect E.G.R. con-
trol solenoid valve harness
connector,

ﬁ 4) Check resistance between
E.C.U. terminal {3} and
-@@@- terminal (@),
Resistance:
Ignition switch “QN" Approxm?ately 042
L I 1f N.G., repair or replace
SEFR18F @ harness.




ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. FUNCTION (Code No. 32)ie=®(CHECK ENGINE LIGHT ITEM): For California mode!

[

M

@BY woomerr |

€

@

Ignition switch *"OFF"™

HAE)

SEF3EEG

!

{Not self-diagnostic item}:
For Non-California model

SEF762F

[ CHECK E.G.R. CONTROL

N.G

SOLENGID VALVE

1) Stop engine.

2) Remove E.G.R. control
solencid valve from
vehicle.

3} Check the port continuity.

Sclenoid valve Contintlity

A—B

When current flows

When current does
nat flow

B-C

Replace E.G.R. control solenoid
valve.

O.K.

h

E.G.R.
contrel valve

SEFB2Z0F

CHECK E.G,R, CONTROL

N.G.

Y

VALVE

1} Remove E.G.R. control
valve from vehicle.

2} Apply vacuum to E.G.R.
vacuum port with a hand
vacuum pump,

E.G.R. control valve spring
should lift,

) 0O.K. For Califor
r

Valve spring may be stuck.
Clean if necessary,

If this does not correct trouble,
replace E.G.R. control valve.

Check resistance of exhaust gas
temperature sensor.
{See page EF & EC-110.)

.

Reinstall any part removed.

'

Erase the self-diagnosis memory.
Make sure Code No. B5 is dis-
piayed in Mode I11.

b 4

ll Perform driving test.
1} Warm up engine
sufficiently.
2) Use test driving modes
indicated in figure n .

¥

%(

nia model

For Non-California model

INSPECTION END )

Make sure check engine light
does not come "ON"" during
driving test.

Comes
“ON'

Perform self-diagnosis and find

h

Does not come “"ON"

makfunction code, According to
displayed code No., perform
electronic control system
inspection.

C

EF & EC-106

INSPECTION END )



ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. FUNCTION (Code No. 32)@(CHECK ENGINE LIGHT 1TEM): For California model

@ &

©® ®

Test condition

Drive vehicle under the following conditions
using a suitable shift position,

Engine spaed:
M/T: 2,200:400 rpm
AfT: 2,100:300 rpm
intake manifold vacuum:
M{T: ~40.0+53 kPa
{—300+40 mmHg, —11.8121.57 inHg}
AIT: —38.7+6.7 kPa
{—290+50 mmHyg, —11.4211.97 inHg)

Driving mode

(& : Test condition
{® : 16 seconds or more

Vehicle
driving

Idling

Ignition :
switch; -
OFF

Until green and red LEDs go off,

Start engine and warm it up sufficiently,
Turn off ignition switch and keep it off until
green and red LEDs ga off,

Start engine and make sure that air condi-
tioner switch and rear defogger are turned
*“QFF" during driving test.

Shift to suitable gear position and drive in
*“Test condition’ for at least 16 seconds,
Decrease engine revelutions to less than 1,500
rom.

{6) Repeat steps (4 through (5} at [east 7 time.
SEFQ3?TH
CHECK. ENGINE LIGHT
SEF924F

{Not self-diagnostic item}: For Non-California model

EF & EC-107



ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS SENSOR (Code No. 33) ligwetk (CHECK ENGINE LIGHT ITEM)

BATTERY

IGNITION
SWITCH
FUSIBLE LINK@ 1 3 g%g%]
= Euliii
a wis—{TH : . 8
@w *

IGN{TION SW(TCH
ONM or START

UP

,ﬂ

E.C.C.5. CONTROL UNIT

B]D)]
e &
|—.._. o
JOINT :__9._!
CONNECTOR A [T
|
IH
|y —7 2
W WX T

ENGINE GFiOUND

e

%f;@
all

EXHAUST
GAS
SENSOR

FUSE BLOCK
{Refer 1o "Power
Supply Routing”.}

|

SEF259G

—=Propeller shaft
.

Exhaust gas
i ‘Dlsensor side

- ©
h Exh
Ll'le;s‘é tu):)eafj-t___

Maln
side

( INSPECTION START

)

A !

CHECK POWER SOURCE,

1) Turn ignition switch “ON".

2} Check voltage between
terminal (C} and ground.

Battery voltage should exist.

N.G. | check the following items.

1} Harness continuity between
battery and exhaust gas
sensor harness connector

2) Fuse

3) “'G" fusible link

¥

O.K.

SEF1550

X
%

EF & EC-108

4) Ignition switch




ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS SENSOR (Code No.33) lgwek {CHECK ENGINE

—_—

—=Propelier shaft -

— Transmission case

1N
= Exhaust !
gas sensor::,j_

J 1 v
23]24]25}26]27 28]

) 353_ﬂJ

LIGHT ITEM)

CHECK GROUND CIRCUIT,

N.G.

1} Turn ignition switch “QFF",

2} Disconnect exhaust gas sen-

sor harness connector,

[E1 3} Check resistance between
terminat (b) and E.C.U,
terminals 38, 36
{Shield wire ground}.
Resistance:

Approximately 0£)

[@ 4} Check resistance between

terminal {@} and ground,

hd

Check the following items.

1} Harness continuity between
exhaust gas sensor harness
connector and ground

2} E.C.U, ground circuit
{See page EF & EC-140.)

3) Joint connector A

4} Engine ground

Resistance:
Approximately 02
O.K.
m L J
CHECK INPUT SIGNAL. N-G-_ Check harness continuity
1) Remove assist side seat. "1 between exhaust gas senser
2} Reconnect exhaust gas sen- and E.C.U.
~ SEF156D sar harness connector. I O.K., replace exhaust gas
3} Warm up engine sufficiently, SENSOr,
— = Propetler shaft 4} Depress accelerator pedal
T5. fully.
B} Check voltage between
terminal @4 and ground,
> Voltage:
vA -Exhaust gas .
fhsensor side II’ Approximately 1.0V
o Lo o) G} Check voltage when A,V
= (,j =
-~ xt \r system operates. {See page
Main harness ~Exhaust— "~ EF & EC-144,
\side ‘(?étube;t Voltaga: 44
AN SEF1570 ge:
Approximately OV
D/ OK.
v
Reinstall any part removed,
-
Erase the self-diagnosis memaory,
Make sure Code No. 55 is dis-
ptayed in Mode II1.
SEF158D v
N.G.

1) Warm up engine sufficiently,

2) Set diagnosis mode to Mode
L.

3] Make sure that inspection lamp
{Green) on E.C.U, goes on and
off periodicatly more than b
times during 10 seconds at
2,000 rpm.,

0.K.

¥

INSPECTION END

C )

EF & EC-109

Perform MIXTURE

RATIO FEEDBACK SYSTEM
INSPECTION.

{See page EF & EC-205.}




ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) @t {CHECK ENGINE LIGHT ITEM);
CALIFORNIA MODEL ONLY

EXHAUST GAS
TEMPERATURE
SENSOR

,I% E.C.C.5,CONTROL UNIT
E = = | | =1 1]

JOENT
CONNECTOR

2

T

jolofodolotofo]

Sjow ook

[5
IS
1
!-

=
=
=T
=

B/P

ENGINE =
GROUND

SEF260G

The following is necessary to perform this inspection.

1. Put out E.C.U). installed under the 2, ® Disconnect vacuum hose con- 3. Warm up engine sufficiently.
assist seat, nected to E.G,R. control valve.
® Connect a hand vacuum pump
to E.G.R, control valve,

EF & EC-110



ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) 1‘@3 {CHECK ENGINE LIGHT ITEM};

COMNECT

Engine running

|||—_—’

SEF388G
DISTOHMNELT [
123

€
m Exhaust gas

) temperature
il sensar

connector

BT €D

SEF3BLG

DISCOMKECT

Exhaust gas
temperature
sensor
CONRNEctor

IEE:
T5.

SEF390G

-

SEFB30F

CHECK

CHECK ENGINE LIGHT

SEFQ24F

( INSPECTION START )

h 4

CHECK INPUT SIGNAL

1) Start engine and keep
engine speed at approxi-
mately 2,000 rpm,

2) Check voltage between
E.C.U, terminal @ and
ground under the following
conditions:

Condition Voltage

When vacuum is
not applied to
E.G.R. control
valve

1.0V or more

Whan vacuum is
applied to E.G.R,
control valve

0-1.0V

A sufficient vacuum ap-
plied with a hand vacuum
pump may cause the engine
to stall.

N.G.
F

b

=

CALIFORNIA MODEL ONLY

)

INSPECTION END

[E) CHECK HARNESS CON-
TINUITY BETWEEN
E.CU. AND EXHAUST
GAS TEMPERATURE
SENSOR
1) Stop engine,

2} Disconnect E.C.U. 15-pin
terminal connector.

3} Disconnect exhaust gas
temperature sensor harness
connector.

4} Check continuity between
E.C.U. terminal G171 and
@.

N.G.

h 4

1) Check middle harness con-
nector connection,

2} If necessary, repair or replace
harness.

oK.
b4

[@ CcHECK GROUND CIRCUIT
Check continuity between
ground and ;.

N.G.

b4

O.K.

b4

@
EF & EC-111

1) Check middle harness con-
nector connection.

2} If necessary, repair or replace
harness.




ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35) @ (CHECK ENGINE LIGHT ITEM);
CALIFORNIA MODEL ONLY

N.G.
[B] CHECK COMPONENTS » Replace exhaust gas temperature
' 1) Remove exhaust gas tem- SENS0T,
perature sensor. (115 - 25 N-m
2) Check resistance change {(1.5- 2.5 kg-m, 11 - 18 ft-Ib}
and resistance value at
100°C {212°F),
¢ Resistance should decrease
in response to temperature
increase.
# Resistance: 100°C (212°F)
85.3+8.53 ki2
¥
Reinstall any part removed.
h 4
Erase the seff-diagnosis memory.
Make sure Code No, 55 is
displayed in Mode III.
+
NG.
Make sure check engine light *| 1} Perform E.C.U. pin terminal
does not come “ON’" during checks.
driving test. 2} if N.G., recheck for damaged
0K, E.C.U. pin terminals or the
v connection of £,C,U. harness
C INSPECTION END ) connector.

EF & EC-112



ELECTRONIC CONTROL SYSTEM INSPECTION | VG30i I

NOTE

EF & EC-113



ELECTRONIC CONTROL SYSTEM INSPECTION

THROTTLE SENSOR (Code No. 43) @‘ (CHECK ENGINE LIGHT ITEM)

MAIN ﬂn
RELAY

E@[ E.CC.8 CONTROL UNIT
771

o =

Al

L/R

FUSIBLE LINK
BR
G
G

BATTERY

Be

Gug

JOINT [
i

CONNECTOR

A
B :F
B

.
. ITHROTTLE
- Wﬁ@ 3 SENSOR

NOTE: BEEE

There is no chaecking point { } in this wiring diagram.

SEF281G

IAN

Main harness side

SEF1550

EF & EC-114



ELECTRONIC CONTROL SYSTEM INSPECTION

[va3oi ]

THROTTLE. SENSOR {Code No. 43) @( {CHECK ENGINE LIGHT ITEM}

B]

Main harness side

L
@ | 22[23[24]25]26[27]24 |

SEFBCOD

SEF166D

SEF167D

( INSPECTION START )

}

CHECK POWER SOURCE.
1} Turn ignition switch “ON",
2} Check voltage hetween
terminal (f) and ground.
Voltage:
Apgroximately 5.0V

N.G.

O.K.

¥

Check the following items,
[E)1) Hamess continuity be-
tween throttle sensor
harness connector and
E.C.U.
® Turn ignition switch
“OFF",
® Disconnect throttle sensor
harness connector.
® Disconnect 16-pin con-
nector from E.C.U,
® Check resistance between
{ and @3.
Resistance:
Approximately 0£2
2) Pawer source for E.C.U.
{See page EF & EC-140,)
3} Jaint connector A
4} lgnition switch
5) “BR" and “G" fusible links

CHECK GROUND CIRCUIT.

1} Remove assist side seat.

21 Turn ignition switch “QFF"”
and disconnect 16-pin con-
nector from E.C.U,

3} Disconnect throttle sensoer
harness connector.

4} Check resistance hetween
terminal (@) and E.C.U.
terminal @.

Resistange:
Approximately 0§2

N.G.

ox.

E ¥

CHECK INPUT SIGNAL,

1) Reconnect £.C.U. 16-pin
terminal and throttle sensor
harness connector.

2} Turn ignition switch “ON".

3} Make sure that veltage
between terminal {§ and
around changes when ac-
celerator pedal is depressed.
Voltage:

Approximately 0.5 - 4.0V
{in warming up condition}

hd

N.G.

1) Check harness continuity
between throttle sensor and
grounda.

2) E.C.U. ground circuit.

3) Joint connector A

OK.

i

"

;
el

EF & EC-115

- ol
-+

s
i
AL
L
kS

R




ELECTRONIC CONTROL SYSTEM INSPECTION [vesoi
THROTTLE SENSOR {Code No. 43) Hewetk {CHECK ENGINE LIGHT ITEM)

Y
E | Throttle & P 1} Disconnect throttle sensor
FENS0r
1.s. Side harness connector.
2) Make sure that resistance
v between (@) and (@)
Reinstalt any part removed. changes when opening
throttle valve manually.

Resistance should change.
If not, replace throtile
sensor,
3} Check idie switch OFF -~ ON
speed.

& Reconnect throttle sensor
harness connectoer.

# Remove air cleaner.

® Put asuitable plug into dis-
connected vacuum hose.

® Disconnect idie switch

harness connector.

& Start and warm up engine
sufficiently.

® Check idle switch OFF = ON
speed with circuit tester,

closing throttle valve
manually.
Idle switch OFF — ON speed:
M/T: Idle speed +
250150 rpm
A/T: Engine speed (idle
speed in ’N”
position) +
250%150 rpm
® If N.G., loosen thrattle
sensor installing screws,
then set idle switch OFF
-+ ON speed to the speci-
fied value by turning
throttle sensor body,
{Connect circuit tester with
terminals & and (€) on
Erase the seif-diagnosis memary. idle switch side and find

out OFF = ON point.)
l__/:l ® Tighten throttle sensor
OF Perform driving test and then N.G . nnst?ll|ng screws after
perform self-diagnosis {(Mode III) 7 setting. o
again, 4} Check harness continuity
= = between throttle sensor
%“‘ 2Pslsl18 9@ oK and E.C.U,
BE # Disconnect harness con-
C INSPECTION END ) nector for thritle sensor.
® Disconnect 16-pin con-
nector from E.C.U,
1} Perform E.C.U. inputfoutput . ® Check resistance between
signal inspection test. terminal (&) and E.C.U.
2} If N.G., recheck the E.C.U. terminal 9.
pint terminals damage ar the Resistance:
connection of E.C.U, harness Approximately 0§
SEF7DSD connector,

EF & EC-116



ELECTRONIC CONTROL SYSTEM INSPECTION

NOTE

EF & EC-117



ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR LEAK (Code No. %)@‘{CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL ONLY

SEF391G

Engine racing mode

10 setonds or more

&

2,000 r|:|m|
]
Idling-;' LJ

Ignitionl

A A
switch: | o ®
OFF pot Tirme

(D $tart engine and warm it up sufficiently,

@ Race engine revolution higher than 2,000 rpm
under no-load,

@ Keep engine at idle speed for at least 10
seconds.

(4) Repeat steps (2, through {3 at least 10 times.

SEF392G

CHECK

CHECK EMGINE LIGHT

SEFB24F

{ INSPECTION START )

¥

Start engine and warm it up
sufficiently.

h 4

Runs smoothly

Make sure engine runs smoothly
at idle after warming.

B
—

Daoes not run
smoothiy
h 4

Race engine two or three times
urxder no-load, thern run engine
at idle speed.

Set diagnosis mode selector
of E.C.U. to Mode I.

v

h 4

Check that green lamp stays
off for 10 secords during idle

Stays
| off

Set diagnosis to Mode 11 and
check that red and green L.E.D.
on control unit blink almost
simultaneously at 2,000 rpm
under no-load.

condition. Blinks Does not
Does not “b'mk
gty off Check idle CO%.
Check mixture-ratio feedback {See page EF & EC-205.)
system, ﬁ-
{Ses page EF & EC-205.} ¥
( INSPECTIQON END )
+ Drips
Turn ignition switch “ON™, — Check upper and lower O-rings
Make sure fuel does not drip of injectors.
from or around injector, 0., N.G.
Does not drip L
Replace the injector,
h 4
y ¥ Replace G-ring.

i
*

hd

Reinstall any part removed.

h 4

Make sure Code No. 5% is dis-
played in Mode III.

Erase the self-diagnosis memory.

¥

Disconnect battery cable for
at least 30 minutes,

B ¥

figure [].

Perform engine racing by follow-
ing the procedure as indicated in

v

S

EF & EC-118




ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR LEAK (Code No. 45}@((CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL ONLY

R
l Comes

NON "

Make sure check engine light
does not come “ON’" while
racing engine.

1) Perform self-diagnosis and
find maifunction code,
2]} According to displayed code

Does not come “ON” No., perform electronic
¥ control system inspection,
{ INSPECTION END ) 3) If Code No. 45 is displayed

again, replace all injectors,
then perform electronic
contrel system inspection,

EF & EC-119



ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR (Code No. 51)

C|

W:USIBLE LINK

%:7

E.C.CS. CONTROL UNIT

BR
BR
G
2
=
BATTERY
83
D] =9

/
5
@

L7 |

R

m|m

@l gl |

W
B/L
W/R

INJECTOR B

JOINT CONNECTOR A

[ = Tishia)
[T T T T
[_T_Teodficafio]

T
J1o]

ENGINE GROUND

o
202M INJECTOR A
SAFETY
@—__‘_— RELAY
BODY
GROUND
SEF262G
A
SEF170D

EF & EC-120



ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR {Code No. 51)

SEFB79E

Injection body side™

—

e

C INSPECTION START )

v

@,@,@ and ground.

Resistance:
Apptroximately 02

0.K.

¥

Reinstall any part removed,

¥

Erase the self-diagnosis memory,

Perform driving test and then
perform self-diagnosis (Mode I11)
again.

C

0K

-

INSPECTION END

)

N.G.

CHECK POWER SOURCE. N.G. | Gheck the following items,
1} Remaove assist side seat. 1) Harness continuity between
2) Disconnect 15-pin connector. E.C.U. and battery
A 2} Check voltage between ® Disconnect battery ""W/L"
terminals (o1, Go2), (03, connector,
[oa). and ground. ® Check resistance between
Battery voltage should "W/L" connector and
exist, E.C.U.
0.K. Hesistancﬁ bet\l:een o,
B + and "W/L" connector
CHECK GROUND circuiT, | NG {Injector A}
; . 7 Resistance between (J03),
1} Disconnect 15-pin connector o
and “W/L"” connector
fram E.C.U. (i B)
2) Check resistance between n]ect?r
Resistance:

Approximately 1.5{2
Resistance between (114)
and "W/L" connectoar
Resistance:
Approximately 082
[8] 2} Safety relay
® Disconnect safety relay
and check it as follows.

12V direct

current is Continuity
applied between between

rerminal terminai

{1y and {2}, Zrand 3.

O | @

- + Yes

+ — Mo

3} Joint caonnector A

4) Harness connector for injec-
tor

5} “BR” fusible link

v

Check resistance of individual
injectors.
® Disconnect injector harness
connector,
Resistance:
Approximately 1.582

:

Replace injector.

1) Perform E.C.U. input/output
signal inspection test.

2} 1f N.G., recheck the E.C.U.
pin tarminals damage or the
connection of E.C.U. harness
connector.

EF & EC-121



ELECTRONIC CONTROL SYSTEM INSPECTION

IDLE SWITCH (Switch ON/OFF diagnosis}

E.C.C.5. CONTROL UNIT

IGNITION
SWITGH
(T T=11]
BGR%@ g ogé 33
= wro TR [e— % I @
@ HLE
BATTERY

IDLE

GED SWITCH

T3

4

B]C]

SEF263G

Hﬁ
()

SEFB75E

EF & EC-122



ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

IDLE SWITCH {(Switch ON/OFF diagnosis)

3000
B 9
111214%

SEF141D

-

Adijust by leosening these bolts, @

L,

.\ A el VN ey N
NN, N L :
NN AT

@®®

SEF8B7BE

( INSPECTION START )

CHECK INPUT SIGNAL.

1} Turn ignition switeh “ON",

2} Check voltage between E.C.U,
terminals {8 and ground,

N.G.

Accel, pedal

L \altage
candition g

Approximately

|
Fully closed 5.0V

Open ov

O.K.

¥

Check the foliowing items.

[E) 1) Harness continuity
between E.C,U, and throt
tle valve switch.

# Disconnect 20-pin conneg-
tor from E.C.U.
® Disconnect idle switch
harness connector.
® Check resistance between
E.C.U. terminal {8 and
terminal (€},
Resistance:
Approximately 0£)
2) Continuity of idle switch.
- # Disconnect idle switch
harness connector.
® Check resistance between
terminals @) and (b} when
idle switch closes fully.
Resistance:
Approximately 082
& Check resistance between
terminals (&) and {C) when
idie switch opens fully,
Resistance:
Approximately 052
3} Power source and ground
circuit for E.C.U.
{See page EF & EC-140.)

Perform switch ON/OFF diag-
nosis {Mode-1V},

ING.

O.K.

¥

( INSPECTION END )

EF & EC-123

1) Perform E.C.U. input/output
signal inspection test.

2) if N.G., recheck the E.C.U.
pin terminals damage or the
connection of E.C.U. harness
connector.




ELECTRONIC CONTROL SYSTEM INSPECTION

{ VG30i ]

STARTER SWITCH ({Switch ON/OFF diagnosis}

FUSIBLE LINK
B8R
BR
G

BATTERY

LD

IGNITION
SWITCH

OFFQCé]ﬂ‘

[o]
[e)

0 E

@ | & Larap =

BfY

4

OO

ELC.CS. CONTROL UNIT

[==]
?IIIIIII

=1
EaERAREEER
9

B/Y -
f
f

T L]

JOINT
CONNECTOR A

<)
Brp{i

ENGINE
GROUND

SEF 25840

EF & EC-124



ELECTRONIC CONTROL SYSTEM INSPECTION

STARTER SWITCH (Switch ON/OFF diagnosis)

]
I [ REESEIES

00 ?18!3%
. IR ES B i)

Q INSPECTION START )

¥

vl
kd
[~

o

SEFB18BE

CHECK INPUT SIGNAL. N.G. | Check the following items.
1) Crank engine. | 1} tgnition switch
{Disconnect fuel pump fuse 2} Q" fusible link
so that engine does not run.} 3} Starter relay
2} Check voltage between 4} Inhibitor relay {A/T model)
E.C.U. terminal (8 and 5) Harness continuity between
ground when cranking. ignition switch and E.C.U.
Battery voltage should E] 6} Ground circuit
exist. ® Turn ignition switch
O.K. “OFF" and remove
assist side seat,
® Disconnect 20-pin con-
nector from E.C.U), and
ignition switch connec-
or.
¢ Check resistance
between E.C.U. termi-
nal ({8 and ground,
Resistance:
Approximately 02
¥
Reinstall any part removed.
L 4
Perform switch ON/OFF diag- N'G'= 1) Perform E.C.U. input/output
nosis (Mode IV). signal inspection test.
0K. 2) 1§ N.G., recheck the E.C.U.
¥ pin terminals damage or the

( INSPECTION END

EF & EC-125

connection of E.C.U, harness
connector,




ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

VEHICLE SPEED SENSOR {Switch ON/OFF diagnosis); A/T MODEL ONLY

FUSIBLE LINK

BATTERY

=t %@m@

IGNITION
SWITCH
DFF JCCIOMST

Q1010
[6)

CHHO

IF&M -

L]

@1_.___

E.LC.C8. CONTROL UNIT —1

=i . = (ITT=T1T11

/29

L (Ayw/iL—

®

(XE): Eand XE models

8E> : SE modal

: AST madel

SM.
[Refer to last page
{Foldout page) ]

COMBtNATION METER

VEHICLE
SPEED SENSOR

S

wiL--co—{-wiL
B—}0%1-8

aD

w/L
4 w
“Dg

VEHICLE
SPEED SENSCR

—

{Instrument
harness)

SEF393H

EF & EC-126




ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

VEHICLE SPEED SENSOR (Switch ON/OFF diagnosis); A/T MODEL ONLY

SEFS78E

I

( INSPECTION START

)

¥

SEF16GE

CHECK INPUT SIGNAL. N'G'_ Check the following items.
1] Jack up rear wheels, 1) Harness continuity between
2} Disconnect E.C.U. 16-pin speed sensor and E.C.U,
connector, 2) S.M..
A 3} Check resistance batween 3) Speed sensor
terminal @ and ground {See EL section.}
while rotating rear wheel
by hand,
Continuity should come
and go,
oK.
Y
Reinstall any part removed,
b A
N.G.

Perform switeh ON/OFF diag-
rosis. (Mode IV}

O.K.

( INSPECTION END

)

EF & EC-127

b 4

1) Perform E.C.U, input/output
signal inspection test,

2) I N.G., recheck E.C.U. pin
terminals damage or connec-
tien of E.C.U. harness con-
nector.




ELECTRONIC CONTROL SYSTEM INSPECTION

NEUTRAL/CLUTCH/INHIBITOR SWITCH {Not self-diagnostic item}

FUSIBLE LINK

‘ E.C.C.5. CONTROL UNIT l
E % IGNITION
SWITCH

= W e
10
BATTERY L@: el l/%
@w =5 '

INHIBITOR SWITCH

: AT madel
: MYT model
© 2WD A/T mode|
+ AWD A/T mode|

<
{Engine ~
harness} % B/R
g 2 = " ‘IGNITION SWITCH
= @ %B U | O or START
el |

C % > o
I ﬂ*J T %2l |
PIR[ N ey i i 2
= .E @g JOINT FUSE BLOCK

INHIBITOR SWITCH NEUTRAL N p C UTCH {Refer to “Power
CONNECTOR C
SWITCH RELAY gwitcy  BODY GROUND Supply Routing™.)

poee

[=I=]
=
- =
i
A/

SEF265G

EF & EC-128



ELECTRONIC CONTROL SYSTEM INSPECTION

NEUTRAL/CLUTCH/INHIBITOR SWITCH {Not self-diagnostic item}

A ==
My2[zjalsle|7]2]afgy
iz

( INSPECTION START ]

!

CHECK INPUT SIGNAL.

N.G.

Check continuity between E.C.U.
connector terminat (1§ and
ground.

Continuity should be as shown
below,

M/T model
SEF7BYE
E Clutch
condition Dis-
I] Gear Engaged engaged
position
@@@ Neutra o0 on
Cthers o=l aQ
I’
3 TS A/T model
DASCONNECT ® Turn ignition switch "ON".
Clutch switch side
Gear position Resistance
Nor P oq
SEF 1440
Others =0
0.K.

2

Meutral switch side

r

SEF1450
D]
= /]
IS 0O
oseonmeet ~olb e ™
€)%
tnhibitor switch side
SEF146D

Reinstall any part removed.

( D

INSPECTION END

EF & EC-129

L

.| Check the foliowing items,

M/T model
1) Harness continuity between
E.C.U. and ground
[El 2) Continuity of clutch
switch
® Disconnect harness con-
nector for clutch switch,
® Depress clutch pedal.
¢ Check continuity between
terminals @ and {B).
Continuity should exist.
I¥ not, replace clutch
switch,
3} Continuity of neutral
switch
® Disconnect harness con-
nector for neutral switch,
® Shift manual transmission
lever to neutral,
® Check continuity between
terminals @) and ().
Continuity should exist.
I1f not, replace neutral
switch,
4} Joint connector B

A/T model

1) Turn ignition switch
"OFF".

2) Harness continuity between
E.C.U. and ground, ignition
switch and ground

I8] 3) Continuity of inhihitar

switch

® Disconnect harness con-
nector for inhibitor switch.

¢ Shift automatic transmis-
sion lever to P or "N™.

® (Check continuity between
terminals () and @), (&

and (h).

Continuity should exist.

{ and @ : "N“,
& and § : "P”
If not, replace inhibitar
switch,
4) N.P. relay
b} Ignition switch
6) Fuse




ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

LOAD SIGNAL {Not self-diagnostic item}

FUSIBLE LINK

{55 @m
@

BATTERY

IGNITION
SWITCH

QFF AO @%%T

[o]
o]

1]

o B ] =

IGNITION SWITCH
ON or START

o

[ITTE e
Jnn

FUSE BLOCK
(Refer 1o ""Power
Supply Routing™.)

ne s 55

£.C.C.8. CONTROL UNIT

22 35 28

n.
=
o o

i

JOINT l:—
CONNECTOR A

STEERING
CIL PRESSURE
SWITCH

To rear
defogger
- switeh

GY
G
G
~
G

I___" B!P-\

[=]l=1i=]
Xr iyl
-1

# To biowsr signal ralay
| » To lighting switch

SEF266G

EF & EC-130




ELECTRONIC CONTROL SYSTEM INSPECTION VG30i

LOAD SIGNAL (Not self-diagnostic item)
= ( INSPECTION START )

2223 [24 [z o6 27 26| ‘%
f 0 34|35 36 / m L
b
w CHECK INPUT SIGNAL. NG| Check the foliowing items.
1) Turn ignition switch “ON", 1} Harness continuity, switch

2} Check voltage between E.C.U.

and fuse of the circuit that

connector terminal @3 and
ground when ane of the
following 4 switches turns
“QN’" one by one,

® Power steering 0il pressure
switeh (Start engine and then
turn steering wheel )

® Rear defogger switch

battery voltage does not
appear.

As for rear defogger, blow
maotor, lighting switches,
refer to EL section,

2} Continuity of power steering

oil pressure switch circuit
Stop engine.

® Bilower motor switch ® Disconnect harness connector
® Lighting switch for power steering switch.
Battery voltage should exist, & Disconnect 16-pin connector
0.K. from E.C.U.,

[E] Check resistance between
E.C.U. terminal @ and
terminal @.

Resistance:

Approximately 082
I1f O.K., raplace power
steering oil pressure switch,
As for the othar switches,
refer to EL section,

S 3) Fuse

4) Ignition switch

Reinstall any part removed,

SEF1490
¥

Perform driving test and then N-G<_ 1) Perfarm E.C.U. input/output
perform self-diagnosis again. " signal inspection test,
0.K, 2) F NG, recheck the E.C.U.
4 pin terminals damage or the
( INSPECTION END ) connection of E.C.UJ. harness
connector.

EF & EC-131



ELECTRONIC CONTROL SYSTEM INSPECTION

MIXTURE HEATER (Not self-diagnostic item)

MIXTURE
HEATER

MIXTURE == CHECK CONNECTOR
HEATER @.
RELAY i l=:1 E.C.C.5 CONTRGL UNIT

=4 % _%X o o
FUSIBLE LINK i 1 E @ E i
12 36 28
gg @ E J_, g @
f JEB~WL- E] ® o ENGIMNE
S : . GROUND
=
BATTERY ' '
i !
JOINT
CONNECTOR A
(
|
IGNITION
SWITCH
OFF AT 01\157
1 jellelie] ﬂﬂf.‘?
g [6) 8 (|3 IGNITION SWITCH
i 5 ON or START
5 [}
@ .
| *:

FUSE BLOCK
{Refer 1o "Povver

Supply Rauting”.}

SEF267G

EF & EC-132



ELECTRONIC CONTROL SYSTEM INSPECTION

MIXTURE HEATER (Not self-diagnostic item)

e/
Wi o]
_heater 'side

side \

N

e
SEF776GE

B

18
FI&

Wi e
L ture heater Main harness
side J

—=
7

i

o,

SEFI182D

SRV f
~ Mixture
heater ! \Q
~side 2 s'u:le\ ‘&
\\ -
SEF777E

( INSPECTION START )

h 4

CHECK POWER SOURCE. N.G. | Check the following items.
1) Make sure that engine is cold. 1} Harness continuity between
2) Start engine. E.C.U. and battery
3) Check voltage between 2] Mixture heater relay
terminats @) and ground. (See page EF & EC-134.)
Battery voltage should exist. 3} “G" fusible link
B 0.K. 4} lgnition switch
v
CHECK GROUND CIRCUIT.
1) Stop engine N-E_ Check harness continuity
2) Disconnect |.'11ixture heater between mixture heater harness
harness connector connector and ground.
3) Check resistance between
terminal @) and ground.
Resistance:
Approximately 052
0.K.
!: ¥
CHECK COMPONENT. N-G- | Replace mixture heater.
1} Disconnect mixture heater
harness connector,
2} Check resistance between
terminals (@ and ®).
Continuity should exist.
a.K.
D) il
N.G.

CHECK SIGNAL FROM

CYLINDER HEAD TEM-
PERATURE SENSOR.
1) Reconnect mixture heater
harness connector.
2] Warm up engine sufficiently.
3} Check voltage between
terminals @) and ground.
Voltage:
Approximately 0V

oK.

hd

Reinstall any part removed.

hd

( INSPECTION END

EF & EC-133

Check cylinder head temperature
circuit. {See page EF & EC-98.)




ELECTRONIC CONTROL SYSTEM INSPECTION

MIXTURE HEATER RELAY (Not self-diagnostic item)

MIXTURE
HEATER CHECK

Y

MIXTURE CONNECTCH
HEATER @ ;
RELAY =

E.C.C.5. CONTROL UNIT

2! (mmm
{Refer to ““Power

Supply Routing” .}

%f R
" o
EE 3o & = & H:H:E:FE = e
B @Bz s 2 SNSVu |
FUSIBLE LINK @ 12 36 26
A ; & 4% ¢
a & &
Bcf‘ Ea_wm G o ENGINE
c A J GROUND
3
BATTERY '
T -
JOINT ]
CONNECTOR A [
IGNITION
SWITCH
RRR R
Z o) _&_ - IGNITION SWITCH
: ON or START
[ 6]
5 g &R I
@m v
o
inli)

SEF268G

// Mixture heater relay location

EF & EC-134



ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

MIXTURE HEATER RELAY (Not seif-diagnostic item}

1} Turn ignition switeh “OFF".
2) Disconnect 20-pin connector
from E.C.U.
3) Turn ignition switch “ON".
4) Check voltage between
terminal ({2 and ground,
Battery voltage should

1} Turn ignition switch “OFF",

2} Remove mixture heater relay,

[B 3) Connect terminals () and
@ with a suitable jumper
wire,

4) Turn ignition switch "ON"".

5) Recheck voltage between

exist. terminal {2 and ground.
Battery voltage should
O.K. exist.
V Mixture heaterO - O.K. N.G.
’ relay h.J L 4 h.
, \ 1} Turn ignition switch “OQFF", Replace Check harness
l— . 2) Connect terminal (2 to mixture continuity
ground using a suitable heater between
(< jumper wire. relay. mixture
3) Turn ignition switch “"ON"’, ry heater relay
Coriat a su“ﬁe o 4) Chec}( voltage be'fw_feen and battery.
jumper wire. terminal @ at mixture Y
L/ heater harness connector 0.K. N.G.
SEF2120 and ground, N.G. | 1} Turn ignition switch “OFF”",
Battery voltage should "| 2) Remove mixture heater relay.
(=] _ exist. [8) 3) Connect terminals (3)-and

i

H.5.

() using a suitable jumper
wire.
4) Turn ignition switch “ON".
5) Recheck voltage between
terminal (b} at mixture
heater harness connector

[jz2]3]e[s]e[7]a]a i
hmmmmxw@a

/Connect a suitable
jgmper wire.
(@ o,

QESCOHMELT
e

-.1'4'

\//"' 0% and ground.
\)K" i / Battery voltage should
R exist.

Mixture heater
— relay 4 ~

Connect & suitable
1umpey
(-

= Main
WS, hlarness
side

G

SEF2140

L[

oWef

SEF2180

EF & EC-135



ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

FUEL PUMP (Not self-diagnostic item)

FUEL PUMP
IGNSTION RELAY
SW'TCH = E.C.C.S. CONTROL UNIT
FUSIBLE LlNK oFF [accordsT]
! o} [s] ]
BB, b e
o 3 u(: [ e
5 o Iz = 108 109
- = .
@ E Eg & 49}‘ o« 262
BATTERY L E} = .-_[ @
) BRODY
ENGINE
GROUND
(A
p FUEL
PUMP
IGNITION SWITCH
ON or START IF——U wi@ﬂ
iChassrs
harness)
D)
R P FUEL
FUMP
FUSE BLOCK :tw;@
(Refer to “Power . B
Supply Routing”.) {Chassis
@ harness}
@ : Truck BODY g BODY g
@ : Wagon GROUND T GROUND X

SEFZ69G

For Truck

|
€
é ear bo \'

Fuel pump sndec:y

Rear sprlng front l t

Dln bracket &

H ight side frame

For Wagon

Fuel tank
ca

) Main harness side

/SEFT?ZE

Fuel
pump

side )

Rear right wheel
1/

EF & EC-136




ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL PUMP ({Not self-diagnostic item}
C INSPECTION START )

k2

CHECK POWER SOURCE. N.G. » Check the following items,

1) Turn ignition switch "ON". 1} Harness continuity between

2} Check voltage between fuel pump and ground
terminal {d} and ground. 2} Fuel pump relay {See page
Battery voltage should exist EF & EC-138.)
for 5 seconds after turning 3) "G fusible link
ignition switch "ON"". 4) Power source to E.C.U.

0.K. He Tumn ignition switch

Far Truck ct “OFF".

DISCIMNELT - . .
= A _EED ~. ® Remove assist side seat,
& Py >, (T N ® Turn ignition switch "ON".

Rear bo
“Fuel pump side ¢ q}in)amess . ?hec‘k \rloltage be;ween ;
7 ' 2 ermina and ground.
o \\‘. i (108) and g

f“'\‘ d .
Rear spr:‘ng front ~ an @ Battery voltage should appear
pin bracket / elgle in & seconds after turning

()
ignition switch “ON",
H‘E‘- RN v

Right side —.

frame CHECK GROUND CIRCUIT. Check harness connection

1) Turn ignition switch “OFF", between fuel pump harness

For Wagon T q; 5 2) Disconnect fuel pump harness conrnectar and ground.
connector.

3) Check resistance between

= 3 terminal (&) and ground.

Resistance:
N
| \%

Approximately 0§}

D] 0K,
v
Rear right wheal;—'

N.G.

¥

N.G. Repiace fuel pump.

h 4

1} Disconnect fuel pump harmess
connector.
m Fuel pump side 2} Check resistance between

terminals (@ and (@),

Continuity should exist.

\ ( ;o CHECK COMPONENT.
| i/ /serv73E

L 0.K.

N
Check crank angle sensor circuit,
{See page EF & EC-94.}

¥

! .
\\ \ Reinstall any part removed.
SEF188D

v

C INSPECTION END )

EF & EC-137



ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL PUMP RELAY (Not self-diagnostic item)

IGNITION FUEL PUMPF
SWITCH RELAY
FUSIBLE LINK oFF I ONJ%{ E.C.C.5. CONTROL UNIT

EEE)

EJ OO0

=
el s ]
EG% g 1 ﬂf % Basizees
£
BATTERY - L i u[ &
; ' B!le

ENGINE
GROUND

W/R

w

VL

=

Q FUEL
€9 PUMP
IGNITION SWITCH ao
ON or START Wi WL ——@ W
-
B B % 8
|Chassis
U]Iﬂﬂﬁm * narness)
BW

harness) {158 @ R@ ;b’:ll;
FUSE BLOCK

=
{Refer to '"Power B
{Chassis

Supply Routing”.) harness)
55

w/L W)
=@
®

S

ZEn
i

iHerr-s
&6

m
@ : Truck BODY %@ BODY

W Wagon GROUND GROUND

SEF270G

Fuel pump relay location

SEF207D

EF & EC-138



ELECTRONIC CONTROL SYSTEM INSPECTION
FUEL PUMP RELAY (Not self-diagnostic item)

vel pump urn ignition switc . > urn ignition switc .
E/F | 0 - 1T igniti itch “OFF” N'G', 1T igniti itch “OFF""
o ~ retay 2) Disconnect 15-pin connector 2) Remove fuel pump relay.
- @ from E.C.U. [E] 3) Connect termingls 1) and
1 urn ignition switc . with a suitable jumper
< /< 3T igniti itch “ON** @ ith itable i
4} Check voltage between wire.
terminal (1og)and ground. 4} Turn ignition switch “ON"".
Battery voltage should 5) Recheck voitage between
nnect a sunable ¥ . . inal d d
]u per wire, exist. termina and grourd.
pad Battery voltage should
( exist,
L SEF208D
0.K. 0.K. N.G.
b4 v ¥
Cannect a suitable
jumper wire. 1} Turn ignition switch “OFF”. Replace Checvk h'arness
2) Connect terminal(108) to fuel pump continurty
ground using a suitable relay. between
jumper wire. 4+ fuel pump
3) Turn ignition switch “ON". relay and
8] 4) Check voltage between battery.
terminal (d} at fuel pump 1
harness connector and 0.K. N.G.
ground. N.G-‘ 1) Turn ignition switch “"OFF",
Battery voltage should 2) Remove fuel pump relay.
[B) For Truck Cab- exist for 5 seconds, 3} Connect terminals (@) and
\1\ oK ' (@) using a suitable jumper
o \(j S v wire.
Hear bodv .. ==, L Reinstall any part removed. 4) Turn ignition switch “ON",
Fuel pum si .e.f:’ Main harness [8) 5} Recheck voltage between
e P ¥ id i
Roar spring front il ] o eh . terminal (@) at fuel pump
pin bracket ;. S @ cldle harness connector and
| (} e ( INSPECTION END ) ground.
. P = 1 m Battery voltage should
%gh‘f zide frame'J“T-x G®e‘ = exist.

SEF185D

[®] For Wagon

Fuel tank

Rear right wheel
f

./ Fuei pump

EF772ZE
/ relay O <
; . (/42

-

SEF210D

EF & EC-139




ELECTRONIC CONTROL SYSTEM INSPECTION

POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U.

{Not self-diagnostic item)

FUSIBLE LINK

BR
BR
G
G

BATTERY

---mn: BODY

MAIN
RELAY
o
s = 22
8 2735 3 23 107108112 113105106
- ' ' u: [l
W—— =
E— - GHOUND
g ||t
a ENGINE
& GROUMND
P
G
G-t
JOINT

CONNECTOR Al

—Brpﬂ@l

ENGINE
GROUND

SEF271G

EF & EC-140



ELECTRONIC CONTROL SYSTEM INSPECTION

POWER SOURCE FOR E.C.U. & GROUND CIRCUIT FOR E.C.U. {Not self-diagnostic item}

SEF153D

( INSPECTION START }

h 4

CHECK DIAGNOSTIC MODE
ON THE E.C.U.

Verify that diagnostic mode
selector on the E.C.U. is turned
"OFF'.

A ]

b

-

CHECK POWER SOURCE

FOR E.C.U.

1} Turn ignition switch “ON",

2} Verify that red and green
inspection {amps on the
E.C.1. illuminate.

N.G.

0.X.

h 4

v

IE) 1} Tumn ignition switch
“OFF"”,
2} Remove assist side seat.
3) Turn ignitien switch “ON",
4) Check voltage between
terminals 37, @ and ground,
Battery voltage should exist,

¥

Check the following items.

1} Harness continuity between
hattery and E.C.L.

2} Main relay (See page EF &
EC-142.)

3} "BR"” and “G" fusible links

4} Ignition switch

CHECK GROUND CIRCUIT.
1} Turn ignition switch “QFF"",
2) Disconnect 16-pin, 15-pin
connector from E.C.U.
3} Check resistance between
terminal {E.C .U, side)}
@. 69 .QoD.(09. 2.
@and ground.
Resistance:
Approximately 0£2

N.G.

C.K.

¥

Reinstall any part removed.

hd

Check harness continuity
between E.C.U. and engine
ground,

SEF1920

v

{ INSPECTION END

EF & EC-141




ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

MAIN RELAY {Not seif-diagnostic item)

FUSIBLE LINK

B -

BATTERY

E.C.CS5.CONTROL UNIT

35 3628

=1
||
[] Oy L
« %}wo&& Lo
|

mmM5

a I ENGINE
GROUND

oo
—_
mm

G

JOINT
CONNECTOR A{

ENGINE
GROUND

SEF272G

Main relay location

EF & EC-142



ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

MAIN RELAY {Not self-diagnostic item)

Whgll (112312785 7 a] ]
g [ e B e

BEF203D

1) Turn ignition switch "QFF”,
2] Disconnect 20-pin connector
from E.C.U,
3) Turn ignition switch “ON'’
again,
4) Check voltage between
terminal (§} and ground,

Battery voltage should

N.G.

1) Turn ignition switch “OFF*".

2} Remove main relay.

[El 3) Connect terminals () and
(2) using a suitable jumper
wire,

4) Turn ignition switch “ON".

5) Recheck voltage between
terminal (8 and ground.
Battery voltage should

exist.
O.K exist,
o OK. N.G.
v ¥ ¥
1) Turn ignition switch “QFF"", Replace Check harness
2) Connect terminal (B to main continuity
ground using a suitable relay. between
jumper wire, ry main relay
3) Turn ignition switch ““ON", and battery,
B] 4) Check voltage between ¥
terminals @), @3 and
ground, 0.K. N.G.
Battery voltage should NG. 1) Turn ignition switch “OFF".
exist. 2) Remove main relay.

EEIEIN|

SEF204D

=" Connect a suitable-

jumper wire.
&
!

SEF2060

EF & EC-143

3) Connect terminals ( and
(@) using a suitable jumper
wire,

4] Turn ignition switch “ON",

[B] 5) Recheck voltage between
terminals @9, @5 and
ground.

Battery voltage should
exist.




ELECTRONIC CONTROL SYSTEM INSPECTION

ALV, CONTROL {Not self-diagnostic item)

IGNITION CHECK

SWITCH COMNECTOR c CONTROL.UNIT —|
FUSIBLE LINK oFE A 5T MIT=IT] L5, L.UNI
I % Pt
F] [«3 11|
I]-‘]i 3 (Wi} o
wra@ n & g & )
@w -
BATTERY
JOINT
CONNECTOR A
IGNITION SWITCH
ON or START _|

g g ENGINE

j Up z GROUND

e oéJ
WL @

AlV. CONTROL

FUSE BLOCK SOLENODID
{Refer 10 ‘Power
Supply Routing’".}

SEF274G

EF & EC-144



ELECTRONIC CONTROL SYSTEM INSPECTION

A.LV. CONTROL (Not self-diagnostic item)
C INSPECTION START )

Main}

A !

(\Qf'llarness side

SEF2270D

CHECK POWER SQURCE.

N.G.

1} Turn ignition switch “ON",
2) Check voltage terminal (@)
and ground.
Battery voltage should exist.

0K

!

| Check the following items.
"1 13 Harness continuity between

A1V, solencid valve and
battery

2) @' fusible link

3} Fuse

4} Ignition switch

CHECK QUTPUT SIGNAL.

N.G.

1) Start engine.

BB 2) Check voltage between
terminal & and ground,
cbserving cylinder head

temperature,
C[vlm::;raiﬂ Veltage between Lerminal
A peTatur
nd
tye 2 and grou
Belgw 15 (B8] Battery voltage

Betwaen
16 159} and 40 {104}

Approximately O

Above 40 [104)

See chart 3 and 4)

3} Press accelerator pedal, and
then release it.

Yoltage between
terminal @0 and
ground

Approximately
o

4} Make sure that battery voltage
appears when pressing it.

O.K.

¥

CHECK GROUND CIRCUIT,
Check E.C.U. ground circuit.

{See page EF & EC-140.)

b

Reinstalt any part removed.

C INSPECTION END ]

EF & EC-145

.| Check the following items.
1) Harness continuity between

ALV, solenoid valve and
E.C.L.
® Stop engine,
® Disconnect A.1.V. solenoid
valve harness connector,
® Remove assist side seat.
® Disconnect 20-pin con-
nector from E.C.U.
® Check resistance between
terminal () and E,C.U,
terminal 0.
Resistance:
Approximately 082
2) ALV, contraol solencid valve
{See page EF & EC-144.)
3) Ground ¢ircuit of E.C.U,
{See page EF & EC-140.)




ELECTRONIC CONTROL SYSTEM INSPECTION

IDLE-UP CONTROL (Not self-diagnostic item}

IGNITION
SWITCH
FUSIBLE LINK oFF leconsT
PPN (7)) HRE F >lolo E.C.C.5. CONTROL UNIT
BRE,, o)
& wie~FTR 13 5
5 []

@ SESEREBENAS

=)
%llllll-

262

BATTERY

0
/G ~na EX0

1
w

IT

JOINT -
CONNECTOR A |14

IGNITION swwc?!
ON or START p———— ey 8/P {08
= * =
P = ENGINE
GROUND
A |- DE="
Wil

FLISE BLOCK [DLELUP
{Refar to “Power SOLENOLD
Supply Routing’’ )

SEF278G

EF & EC-146



ELECTRONIC CONTROL SYSTEM INSPECTION

VG30i

IDLE-UP CONTROL (Not self-diagnostic item)

solenoid valve
Main harness side

Vgl

SEF197D

SEF7110

C INSPECTION START

)

Hﬁ ¥

CHECK POWER SOURCE.
1} Turn ignition switch “ON’".
2) Check voltage terminal &)

N.G.

Check the following items.

| 1) Harness continuity between

Idle-up solencid valve and

and ground, battery
Battery voltage should exist. 2) "G" fusible link
oK. 3) Fuse
4} lgnition switch
E] ¥

CHECK QUTPUT SIGNAL.
1} Turn ignition switch “OFF""
and remove assist sicle seat.
2) Check voltage between (2)
and ground under the fol-
lowing conditions.
3} Start engine.
For about 20 seconds after
engine has started,
Voltage: Approximately OV
4} Warm up engine,
& During warming up
Voltage: Approximately 0V
® After warm up

5} Raise engine revolution,
{1,300 rpm or more}
Vaoltage: Approximately OV

6} Reduce engine revolution,
{1,100 rpm or less}

Lighting switch

Power steering oil pressure
switch

Rear defogger switch
Heater or air conditioner
switch

Voltage:

Approximately 0V

Battery voltage should appear.

Battery voltage should appear.
1 7) Turn load switches “ON".

N.G.

oK.

¥

Reinstall any part removed,

C

INSPECTION END

)

EF & EC-147

.| Check the following items.
1} Harness continuity between

Idle-up solenoid valve and
E.C.U.
® Disconnect injector har-
nass cannector.
® Disconnect 20-pin con-
nector from E.C.U,
® (Check resistance between
terminal () and E.C.U.
terminal (2).
Resistance:
Approximately 00)
2} Idle-up solenoid valve, (See
page EF & EC-146.)
3) Ground circuit of E.C.U.
(See page EF & EC-140,}




ELECTRONIC CONTROL SYSTEM INSPECTION

CRANK ANGLE SENSOR (Code No. 11)

MAIN &
RELAY

e

i@J 1
EC.C.5 CONTROL UNIT

Nl —

L
0o 5 =
FUSIBLE LINK
BR
BR W
el
G
BATTERY ENGINE
GROUND

CONNECTOR A

There is no checking point { } in this wiring diagram.

o, ( INSPECTION START )
WS

Check the following iterns,

h 4 . .
bl a NG 